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рге by J. D. MacKenzie, 


- of gas power to marine pur- 
poses, by Wm. H. Booth, 
6 
Arc lighting, by Brockie-Pell Arc Lamp 
Company, 77, 193 
a т by Johnson & Phillips, 115 
Boiler feed pumps, by J. Andrews, 661 
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by, 316 
Patents, 90 
Plant, Stendardisation of, 145 
Phicton, The“ Riker,” 314 
Power and its application on the three- 
phase system tothe Bristol Wag- 
gon and Carriage Works, by W. 
Geipel, 427 
" distribution, 54 
T in rolling mills, 420 
is on shipboard 408 
5 transmission, 682 
" 5 А French view of, 475 
is Wireless transmission of, 693 
Progress in Lombardy, 57 


н in Prussia, 982 
Pamping at Arniston Colliery, 449 
ўз plant, 605 
» Large, 399 


Radiation, Polarisation of, 582 
Resistance of alloye, 293 
И of steele, 982 
Smelting, 186 
Solar hypothesie, Electrical, by '' Delta," 
655 


South African notes, 375, 557 
Spark, Chemical action of the, 497 
Stage appliances, 498 
» machinery at Drury Lane Theatre, 
910 
Supply from distant generating stations, 
883 


5 in Lyons, 833 
Trantmission of power in mining, 796 
Water level recorders, 681 
Wave detectors, 812 
Waxworka, 348 
Work in Austria-Hungary, 421 
Works in Germany, 717, 822, 895 


Electrically operated bridges, 641 
Electrician ав novelist, An, 279 
- attacked at Silvertown, 385 
Electricity, 684 
Electricity and the utilisation of waste 
products, 582 
“ Electricity Supply ” shares, Booming, 606 


ELECTBICITY— 

Action of, on plants, by E. H. Cook, 503 

Agriculture, in, 698 | 

Applied to steam railroads, 258 

As а means of popularising health resorte, 
by G. R. Hulme, 731 

Atmospheric, International conference on 

terrestrial magnetism and, 
Address to the B.A. by 

| Prof. A. W. Rucker, 429 
ў Ligbting by, 871 

Early days of electricity, 313 

Fascinations of, 281 

For lighting and power, 807 

» tunnel haulage, 420 

From peat, 716 

Gas and, 531 

Influence of electricity on growing 
vegetables or plants, Experiments 
on the, by Selim Lemström, 687, 
801, 841, 915 

In Italy, 56 

» Japan, 911 

» SUrgery, 209 

Meter, The Aron, 533 


Oa steam railroads, 162, 4481 

Organ blowing by, 607, 742, 77. | 

Silent discharge of, on atmospheric air, 
Iufluenca of the, 365 

Transmission of p-wer by, by Alex. 
Siemens, 406 

Treatment of elephantiasis by, 347 

Use of, on warships, 658 

Without machinery, 153 


ELECTRIC Ligut— 


Aberdeen, 14, 116, 156, 231, 307, 414, 525 
Aberystwyth, 83, 199, 667, 780 
Abingdon, 742 
Accrington, 557 
Acton, 630 
Agricultural Hall installation, 865 
Airdrie, 558 
Alderley Eidge, 487 
Aldershot, 972 
Alloa, 14, 116, 450, 558, 780, 932, 972 
Alton, 269 
Altrincham, 45 
Amblecote, 231, 376, 558, 861 
American system, An, 569 
Annan, 117 
Arbroath, 157, 667, 742 
Armagh, 82 
Ashbourne, 269 
Ashford, 82, 269, 780 
Ashton, 269, 591, 932 
Australia, 742 
Austria and Hungary, 14, 780 
Asylum, 269, 525 
Ayleabury, 558, 704 
Ayr, 450, 558, 972 
Backbarrow, 450 
Bacup, 558 
Bahia Blanca, 342 
Bakewell, 667 
Balmoral Castle, 46, 281, 316 
В ingor, 558, 630, 896 
Barking, 45, 307, 376, 525, 742, 823 
Barmouth, N. Wales, 14, 487, 823, 972 
Ba:net, 823 
Barnsley, 193, 342, 525, 667, 780, 932 
Barnstaple, 896 
Barrow, 117, 342, 414, 487, 558, 667, 860 
Bart n, 667 
Basiogatoke, 742, 896 
Bath, 14, 117, 199, 231, 303, 342, 376, 414, 
487, 525, 558, 657, 823, 932 
Battersea, 117, 414, 630, 742, 823 
Beccles, 159 
Beckenham, 199, 376, 742, 896 
Bedford, 82, 414,558 
B:dworth, 896 
Belfas*, 14, 199, 231, 308,376, 450, 588, 591, 
667, 704, 742, (description) 783, 
795, 860, 932, 973 
i works opening, 607 
Bengal, 630 
Berlin, 376, 688 
Bermondsey, 117, 450, 591, 668, 704, 780, 
860, 932 
B2rwick, 973 
Bethnal Green, 45, 157 
Bexbill, 742, 823 
Bexley, 82, 591, 704, 860 
Bilston, 199 
Birkenhead, 199, 231, 376, 558, 896 
Birmingham, 157, 376, 742, 780, 823, 973 
Blackpool, 14, 82, 157, 742 
T Winter Gardens, costs, 696, 796 
Blairgowrie, 591, 860, 898 
Bloemfontein, 415, 704 
Bognor, 343, 630, 860 
Bolton, 82, 157, 415, 525, 932 
Bo'ness Docke, 376 
Bootle, 117, 663 
Bournemoutb, 82, 116, 157, 231, 376, 415, 
525, 591, 630, 701, 742, 780, 896 
Bow, 704 
Bowness-on-W indermere, 630 
Bradford, 117, 157, 415, 451, 932 
Bray, 14, 82 
Brechin, 743 
Brentford, 117, 451, 932 
Brentwood, 668 
Bridlington, 668 
Brierley Hill, 82, 415, 525, 743 
Brighouse, 932 


Brighton, 82, 308, 415, 451, 743, 823, 
932 
Bristol, 82, 157, 269, 279, 376, 451, 592, 


743, 897, 973 


Proctor, 404 
Broadstairs, 117, 343 
Bromley, 14, 704, 897 
Brussels, 347, 658 
Buckley, 415, 558, 780 
Buenos Ayres, 308 
Buluwayo, 45, 199, 343, 487 
Burnley, 780 | 
Burton-on-Trent, 451 
Bury, 376 
St. Edmunds, 157, 376, 592, 743 


. Buxton, 231, 270, 313, 630, 780, 897 


Calcutta, 343 
Camb:?rley, 14, 45 | 
Camberwell, 199. 487 
Camborne, 897, 932 
Cambridge, 558 


Canterbury, 200, 270, 343, 415, 451, 525, 


558, 743, 897, 932 
Cape Colony, 308 
„ Town, 157 


Cardiff, 14, 45, 82, 157, 200, 231, 270, 451, 


592, 704, 823, 932 
Carlisle, 415, 451, 932 
Carnarvon, 270 
Castleford, 451. 558, 668 
Castletown, 415, 558 
Ceylon, 200, 743 
Charters Towers (Queensland), 273 
Chatham, 932 
Chelmsford, 823, 861 


Chelsea, 45, 117, 200, 451, 525, 824, 861, 


897 


Cheltenham, 45, 270, 415, 487, 525, 558, 


630, 704, 743, 897 
Cheriton, €68 
Chester, 157, 932, 978 
China, 487, 824 
Chislehurst, 451 
Chiswick, 117, 525, 897 
Christchurch, 558, 780 
Chorley and Whiston, 45 
Church lightiog, 116, 231, 558, 592 
City of London, 780, 948 
Clacton-on-Sea, 45, 82 
Cleckheaton, 157, 451, 630 
Clerkenwell, 2C0 
Clitheroe, Lancs., 451 
Clonmel, 743 
Clontarf, 376, 592, 630, 780 
Coatbridge, 270, 630, 861 
Colchester, 592, 743, 824, 861 
Colliery lighting, 668 
Colne, 743 
Colombo, 743 
Colwyn Bay, 157, 270, 461, 933 
Constantinople, 743 


Cork, 343, 382, 415, 525, 630, 668, 780, 


(description), 937 
Costs at Blackpool Winter Gardens, 696 
Country house lighting, 487 
Coventry, 82, 117, 382, 415, 592, 668 
Cswes, 668 
Crewe, 308, 592 
Cricklewood, 157 
Crieff, 308 
Cromer, 117, 308, 451 
Croydon, 82, 231, 382, 630, 668, 780, 824 
Cults, 382 
Cupar, 452 
Darlington, 45, 232, 862 
Daweon City, 14 
Denny, 117 
Denton, 415 
Derby, 14, 232, 415, 704, 973 
Derry, 348 . 
Detroit's municipal plant, 631 
Devonport, 82, 558 
Dewsbury, 415, 631 
Discovery of, 147 
Diss, 705 
Doncaster, 525, 807 
Dorking, 592, 824 
Douglas, 45, 200 
Dover, 45, 117, 933 
Dreghorn, 705 
Driffield, 592 


Dublin, 14, 525, 558, 704,781, 824, 897, 973 


Dudley, 82, 862 

Dufftown, 452 

Dumfries, 117, 157, 232, 382, 668 
Dundalk, 232,558, 592 

Dundee, 82, 232, 382, 415, 558, 824 
Durban, 14, 200, 232 

Durham, 82, 200, 525, 704 

Ealiag, 157, 488, 631, 743, 897 
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„ London (South Africa), 452 
Eastbourne, 525, 668, 933 
Escles, 117, 282, 382, 743, 824, 862, 897, 
909, (description), 977 
Edinburgh, 45, 82, 117, 157, 415, 452, 559, 
43, 824 
Edmundsons’ Electricity Corporation, 46 
Edmonton and Enfield, 118, 526, 592, 824 
Egham, 118 
Elham, 167 
Elland, 415, 559 
Enfield, 46, 488, 780 
Epsom, 933 
Erith, 668 
Eton, 82, 452 
Exeter, 46, 157, 526, 862 
Exhibition lighting, 343 
Failsworth, 232, 559, 862 
Falkirk, 897 
Falmouth, 46, 118, 270 
Fateham, 559 
Farnborough, 118 
Farnham, 82, 232, 452, 631, 705 
Felixtowe, 82 
Fenton, 200 
Fermoy, 82 
Festiniog, 631 
Fifeshire, 343 
Finchley, 118, 592, 743 
Fire station, 956 


Germany, 862 

Gibraltar, 488 

Gillingham, 781, 933 

Nem 118, 200, 232, 308, 559, 824, 897, 


Glossop, 200, 668 
Gloucester, 200, 382, 488, 973 
Glyncorrwg, 118 
Godalming, 232 
Gorton, 200, 631, 668 
Gosport, 118, 592 
Govan, 592 
Grantham, §62 
Grays (Essex), 592, 631, 668, 897 
us 862 
Teenock, 158, 308, 389, 488 526, 559,5 
933, 973 POP ITI INS 
rep ie 452, 897 
rimsbdy, 45, 309, 343, 743 
uildford, 232 


еу, 14, 118, 200, 462, 488, 897, 933 
esowen, 232, 559 
ammeramith, 83, 943, 743, 824 
mystead, 14, 118, 232, 270, 343, 415, 488, 
559, 592, 668, 705, 781, 933 
ey, 14, 168, 452, 668 
Hanwel], 631 
Hapton, 239 
fe, 158 
Hartlepool, 232, 415, 559, 705 
ш, 08, 415, 933 
8, ‚2 T? 
Havant un 00, 232, 631, 897 | 
Wthorne (Victoria sch 
ton Norris gr а: 
Mondwike, 83, 1 
don, 526 71 58, 382, 705, 743, 781 
Baan, 83, 118, 559, 668, 897 


"Isleworth, 118, 631 
Heywood, 270, 416, 897 105 


Hig 
: Jcombe, 14, 15g 
Beath, 592 


Ballen bels, 158, 526,631 743, 973 
200, 233, 416, 452, 526, 631, 668, 
» 705, 824 
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Hythe, 452, 488, 668 

Ilford, 526 

Ilfracombe, 46, 781, 933 

Ilkeston, 118, 270, 559 

India, 200 

Interruptions, 642 

Inverness, 158, 488 

Ipswich. 14, 46, 158, 526 

Isle of Thanet, 46 

Islington, 46, 118, 233, 631, 705, 862, 897 

Itchen, 631 

Johannesbarg, 452 

Jobnstone, 270 

Keighley, 343, 526 

Kendal, 526 

Kenmare, 309 

Kensington, 46, 118, 631, 668, 781, 933 

Keynsham, 158 

Kidderminster, £92, 632 

Kingston, 15, 399, 744, 897 

Kingstown, 744 

Kingswinford, 632 

Kingswood, 158, 233. 452, 744, 933 

Kilmarncck, 119 

King’s Lynn, 416 

Kirkcaldy, 270, 309, 343, 382, 116, 452, 668 

Knutsford, 668 

Kobé, 824 

Lambeth, 15, 83, 158, 233, 452, 592, 677, 
705, 824, 898, 973 

Lancaster, 46, 83, 200, 488, 526, 592, 677, 
973 

Lanchester, 309 

Lane End (rear Wycombe), 632 

Larne, 15, 119, 632, 705 

Leamington, 15, 270, 592, 781, 598 

Leatherhead, 83, 119, 632, 824, 898 

Leeds, 83, 200, 309, 352, 526, 032, 744, 824, 
862, 934 

Leicester, 158, 488, 526 

Leigh, 270, 526, 744, 862, 973 

Leith, 343 

Lewes, 309, 632 

Lewisham, 15, 84, 158, 455, 559, 781, 862 

Leyton, 200, 343, 559, 705 

Limehouse, 934 

Limehurst, 592 

Limerick, 46, 862 

Lincoln, 158, 233, 457, 705, 744, 898, 934 

Liverpool, 15, 205, 332, 744, 974 

Llandrindod Wells, 158, 333, 781 

Llandudno, 309, 416, 457, 485, 592, 632, 705 

Llanelly, 158 

Lianwrst, 898 

Local authorities and, 499 

London, 47, 153, 271, 559, 569, 632, 705, 
744, 780, 781, 862, 898, 974 


| Londonderry, 84 


Long Eaton, 15 

Longton, 233, 457, 705, 562 

Loughborough, 553 

Lourenco Marques, 898 

Lowestoft, 119, 233 

Ludlow, 84, 560, 592, 632 

Luton, 84, 200 

Lye, 592, 632, 781 

» &nd Wollescote, 233 

Lynn, 271, 593, 974 

Machynlleth, 205 

Macroom, 158, 457 

Madras, 16, 344 

Maidenhead, 233, 457, 934 

Maidstone, 271, 457, 485, 592, 705 

Malvern, 898 

Manchester, 47, 205, 233, 247, 271, 341, 
457, 632, 705, 741, 802, 931 

Mansfield, 744 

Mansion lighting, 382 

Mardy, 344 

Margate, 271 

Marlborough House, 308 

Marylebone, 47, 119, 158, 159, 206, 560, 612, 
677, 744, 781, 824, 934 

Matlock Bath, 705 

Mauritius, 309, 416 

Merthyr, 744, 898, 974 

Mexborough, 119 

Mexico, 271 

Middlesbrough, 271, 560, 934 

Middlesex, 15, 934 

Middleton, 705, 974 

Mile End, 344 

Mill lighting, 824 

Mirfield, 271, 632 

Monifieth, 309 

Monmouth, 119, 309, 416, 560, 593 

Montrose, 898 i 

Morecambe, 15, 47, 84, 119, 309, 593, 781, 
934 
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Morgan, 593 
Morley, 15, 47, (description) 85 
Moss Side, 271, 934 
Motherwell, 632, 705 
Museum, 979 
Musselburgh, 119, 457, 744, 781 
Natal, 344, 898 
Neath, 84, 457 
Nelson, 560 
Newark, 526, 862 
Newbury, 159, 309, 632 
Newcastle, 15, 47, 92, 205, 416, 560 
i under - Ly me, 205 
Newiagton, 119, 352, 457, 488, 593, 677, 
744, 974 
Newmarket, 119, 344 
Newport, 119, 233, 705, 934 
i (I.W.), 119, 233, 416, 526, 593 
Newton, 632 
„ Abbott, 119, 309, 824, 934 
New Z:aland, 271 
North Berwick, 119, 560 
„ London, 416, 934 
„ Shields, 382 
Northallerton, 781, 898 
Northampton, 527 
Northwich, 90, 416, 560 
Norway, 824 
Norwich, 560, 934 
Norwood, 488 
Nottingham, 527, 632, 862 
Notting Hill, 933 
Nuneaton, 416 
Oldham, #4, 271, 416, 457, 898, 934, 974 
Orient, German schem eB, 742 
Orrell, 744 
Ossett, 344 
Oxford, 593 
Paddington, 15, 159, 233, 527, 744, 934 
Paisley, 119, 706, 781 
Paris, 309, 824 
Partick, 119, 781, 862, 934 
Pemberton, 119, 271, 802 
Pembroke, 677 
Penistone, 47, 119, 271 
Penzance, 119, 527, 862 
Perth, 119, 271, 344, 457, 934 
„ (W. A.), 416, 593 
Peterborough, 159, 309, 382, 677, 824 
Petersfield, 205, 27 1, 416, 488, 632 
Plumstead, 90, 457, 677, 706 
Plymouth, 119, 309, 560, 824, 862, 934 
Poplar, 233, 457, 527, 632, 744, 974 
Port Glasgow, 271 
» Talbot, 744 
Portmadoc, 934 
Portsmouth, 119, 233, 271, 310, 593, 934 
Portugal, 309 
Powers, Concurrent, 33 
Provisional urders, 78, 138, 159, 233, 749 
Pwllheli, 309 
Queenstown, 383 
Radcliffe, 119, 888 
Railway station lighting, 824 
Ramsey (I. O. M.), 781 
Ramegate, 119, 824 
Rangcon, 677 
Rathmines, 677, 706, 749 
Ravensthorpe, 90 
Rawmarsh, 632, 781 
Rawtenstall, 781 
Reading, 90, 233, 781, 862 
Redditch, 383, 527, 593, 814, 862 
Reigate, 677 
Religion and, 168 
Retford, 677, 898 
Rhondda Valley, 593 | 
Rhyl, 119, 271, 457, 488, 706, 781, 825, 935 
Richmond (Yorks.), 749, 899 
Ripley, 271 
River Plate, 344, 975 
Rochdale, 527, 899 
Rochester, 593, 749 
Romford, 457, 560 
Rosario, 781 
Rossendale, 593 
Ross-shire, 706 
Rotherbam, 706 
Rotherhithe, 15, 159, 975 
Rothesay, 457, 560, 825, 935 
Rowley Regis, 159 
Royston, 457 
Rugby, 90, 271, 310, 527, 594, 632, 677 
Runcorn, 90, 271, 706 
Russia, 594, 632 
Ryde, 15, 47, 119, 233, 383, 706, 935 
Sale, 90, 560, 706, 825 
Salford, 159,314, 383, 416, 594, 599 
Salisbury, 15, 383, (description) 941 
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Salta, 594 

Salt burn, 159 

St. Albane, 120, 558 

St. Annes-on-Bes, 234 

St. Helens, 120, 234, 527, 559 

Bt. James's, Westminster, 91, 159, 862 

St. Pancras, 48, 120, 206, 416, 527, 560, 
598, 706, 744, 975 


Sawmill lighting, 935 
Shanklin, 706 
Sheffield, 15, 234, 488, 594 
Sherborne Park, 44 
Sheringham, 899 
Shrewsbury, 594, 899 
Shipley, 344, 560, 677 
Shirebrook, 899 
Shoreditch, 47, 120, 310, 457, 527, 560, 594, 
632, 677, 706, 735, 782, 862, 935, 975 
Sleaford, 677, 706. 899 
Slough, 560, 706, 749, 935 
Smethwick, 120 
Solihull, 416 
Southampton, 15, 120, 159, 206, 458, 594, 
706, 749, 782, 935 
Southgate, 120, 677, 749 
Southsea, 344, 560 
Southwold, 975 
South Shields, 48, 234, 271, 677 
Sowerby Bridge, 899 
Spain, 488 
Spennymore, 344, 677 
Stafford, 416, 565 
Staines, 383 
Stalybridge, 416 
Stanford-le-Hope, 458, 560, 825 
Stirling, 159, 206, 271, 458, 594, 782, 935 
Stockport, 48, 271 
Stockton, 417, 565, 862, 899 
Stoke, 206, 677 
» Newington, 310 
Stone, 91, 677 
Stonehouse, 159 
Stourbridge, 48, 159, 637 
Stowmarket, 383 
Stretford, 234, 417. 458, 488, 527, 560, 677, 
706, 755, 825 
Stroud, 120 
Sunderland, 120, 344, 565, 935 
Surbiton, 120, 935 
Sutton Coldfield, 234, 458, 594, 899 
(Surrey), 677, 749, 825, 863 
Swansea, 527, 750 | 
Swinton and Pendlebury, 120, 505, 637 
Tanfield, 706 
» Durham). 899 
Taunton, 48, 206, 272, 458 
Teddington and Twickenham, 15, 120 
Teignmouth, 234, 417, 565, 706 
Theatre lighting, 159, 489, 619 
Toe 16 
Tobermory, 637, 750 
Tokio, 383 
Toronto, 899 
Torquay, 899 
Totnes, 637 
Tottenham, 565, 899 
Train, 348 
Trapani, 677 
Trinidad, 706 
Trowbridge, 159, 417 
Tunbridge Welle, 16, 234, 844, 383, 527, 
565, 750 
Turkey, 206, 383, 488, 825, 863 
Turnetall, 594 
Twickenham, 594, 677, 782, 825 
Tynemouth, 15 
Uckfield, 91, 637 
Ulverston, 899 
Usk, 594 
Valladolid, 458 
Vatican, for the, 129 
Vaynor and Penderyn, 750 
тошо, 234 
yrnwy, 527 
Wakefield, 159, 272 
Wales and the Border, 121, 677, 899 
Walker, 458, 678, 706, 825 
Wallasey, 862 
Wallingford, 417 
Wallsend, 344 
Walmer, 863 
Waleall, 121, 234, 458, 565 
Walthamstow, 206, 488, 597, 825 
Warrington, 565, 638, 706 
Warsaw, 750 | 
Waterloo, 527, 750 


Erecraio LiGgr—continued. 
Watford, 344 
Wath, 565, 706 
Wealdstone, 825 
Wednesbury, 48, 750, 782, 863 
Welbeck, 706 
Wellingborough, 638, 863 
West Bromwich, 527, 863, 899 
„ Ham, 121, 206. 417, 527, 935 
„ Hartlepool, 706 
» Middlesex, 594 
Westminster, 935 
Weston-super-Mare, 91, 121, 344, 417, 493, 
594, 638 
Weybridge, 91, 121, 706 
Weymouth, 91 
Whitchurch, 782 
Whitechapel, 159, 234, 272, 310, 527, 594, 
706, 750, 863, 935 
Whitebaven, 121, 272, 527, 565, 594, 638, 
750 


Whitefield, 565 

Whitstable, 121, 234, 417 

Wigan, 527, 782, 899, 935 

Wigton, 528 

Willesden, 121, 206, 234, 528, 678, 825 

Wimbledon, 234 

Wimborne, 458 

Winchester (description), 185, 82, 234, 272, 
706, 750, 782, 863 

Windlesham, 121, 272 

Windsor, 159, 493, 750 

Winsford, 678, 825 

Winton, 706 

Wiring, Calculations for, 655 

Withington, 121, 272 

Woking, 159, 750, 782, 900 

Wolstanton, 344 

Wolverhampton, 91, 417, 493, 565, 678, 750, 
863 


Wombourn, 706 

Wood Green, 234 

Woolwich, 206 

Worcester, 417, 565, 678, 706, 782 
Works, Planning, 958 

Worksop, 344 

Wormit, 638 

Worsboro’, 159 

Worthing, 91, 234, 863 
Wrexham, 206 

Wycom bs, 234, 310 

Yarmouth, 15, 157, 272, 594, 750, 782 
York, 48, 782 


Electro-chemistry in Switzerland, 983 
Ionic reactions and their 
significance in, 315 
» -deposition of cadmium and ite alloys, 
Some notes on the, by B. Cowper- 
Coles, 587 
» -deposition of chromium, Notes on 
the, by 8. Cowper-Coles, 477 
» -deposition of gold, 304 
» deposition of platinum, Some notes 
on the, by 8. Cowper-Coles, 40 
„ magnet, A powerful, 75 
„  *&ynthesis, 282 
» -thermal process for the manufacture 
of phosphorus by J. B. C. Ker- 
shaw, 542 
„ -Zincing process, Cowper-Ooles's re- 
generative, 3 - 
Electrode, Aluminium as an, 248 
" Aluminium as an, in cells, for 
direct and alternate currente, by 
E. Wilson, 371, 434, 443 
Electrodes, Action of drop, 281 
» Metallic sulphide, 70 
Electrolysis of the alkali salts of organic 
acids, 422 
Electrolytes, Electrical conductivity in 
mixed solutions of, 280 


T New method of measuring the 
dissociation of, 210 
n Sources of error in the deter- 


mination of the heat of dis- 
sociation of, 281 
- The solution of platinum and 


gold in, 962 
Electrolytic action on the Brooklyn Bridge, 
532 
" chlorate works, The St. Michel, 


by J. B C. Kershaw, 791 

x corrosion, 964 

» corrosion of water and gas pipes 
by the return currents of 
electric tramways, by Dr. 
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DYNAMO DRIVING BY GAS ENGINES, 


IT wonld appear from the Electrical World of New York 
that in America there is not yet much use for producer gas, 
but most gas engines are worked by petroleum producta or 
by illuminating gas, the English practice with gas producers 
being euch as would astonish an American central station 
engineer, the English record of 650 watt-hours at the 
switch-board per pound of coal being quoted as a sample 
to compare with American figures of 150 to 300. The 
difficulty with the gas engine is that when coupled 
direct its variation of speed causes flicker—a 2 per 
cent. variation giving a distinct flicker in an in- 
candescent lamp. Without a storage battery to give 
steadiness, 8 gas engine onght to have at least one active 
stroke every two revolutions, and this demands, in & not 
fully loaded engine, that the fuel should be varied in place 
of the sped being governed by cut-ont explosive strokes, 
With slack link belts to dynamos having heavy fly-wheels, a 
good deal of the kick of an engine is smoothed out, so to 
speak, but direct driving is really called for, and this 
demands some kind of flexible coupling which will allow an 
engine to vary 180° from the dynamo. 

A powerful steel spring is suggested, as this would avoid 
the lom dne to a slipping coupling. If such a spring 
coupling could be employed, it would appear to us that it 
should be strong, and should be wound up to the normal 
torque of the engine, its strength being such that, if allowed 
motion b tween stops, say, the full circle apart, the kick of 
the engine should not move the spring up to its forward stop. 
There should, of course, be a fly-wheel on each side of the 
coupling, a8 if only one wheel were employed the coupling 
would tend to move through too large an angle, 

It is probable that experiment would show that a strong 
helical spring of some length would prove more satisfactory 
than the flat spirslly-wound clock type of spring. The 
advantage of the helical spring is that it may be made coms 
pound, a second, or even a third spring coming into play as 


the first coil became stressed to its limita, 


The foregoing objections urged against gas engines lose 
much of their force where there are more than one at work, 
In a lighting station they may all be loaded near to the 
maximum excepting one to be put in or out as the load curve 
rises or falls. In a power station the question is more 
difficult. The engines ought not to be run fully loaded, 
but must have s considerable reserve of power in the 
shape of idle strokes, or the sudden accession of load might 
bring a station to a standstill. Fluctuation of current is, 
however, not so serious as in a lighting station. There 
should also be a very considerable stored energy in the 
mechanical sense provided by fly-wheels. Heavy fly-wheels 
are great power destroyere, by reason of their bearing fric- 
tion. It would be wise, we think, if some of the existing 


forms of roller bearings were taken into consideration by 
0 
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electrical engineers, with а view to the reduction of this 
form of loss. | 

A successful roller bearing would soon be followed by 
greater weight of fly-wheels and by a greatly extended use of 
gas eng in zs. The fluctuation of speed can be kept down to 
any desired minimum. It is simply a question of weight. 


НИ Тнв battery—by far the largest that 

460 ton Accumulator, Pas ever been installad—has been supplied 
| do the Chicago Elison Company by the 
Electric Storage Battery Company, of Philadelphia. Each 
cell, or tank of elements in parallel, weighs about 6, 200 lbs., 
exclusive of conducting wires. There are 166 of these cells 
to be connected in series as may be required; 60 of them 
being “end cells,” to meet the necessity for a wide variation 
of P.D. at the terminale. The weight of the whole battery, 
without accessories, would thus be 459 tons 9 cwt. 32 lbs. 
The dimensions of the “cells” or tank receptacles are 214 
inches for width, 793 inches for length, and 43% inches for 
height. The cells are installed, with every necessary pre- 
caution in regard to strength of foundations, &c., in the 
basement of the building, 189, Adams Street, Chicago, which 
was the site of the original generating plant of the Е iison 
Company. The storage battery plant occupies 4,200 square 
fect of flcor space. Tne Adams Sireet building, it should 
be mentioned, was completed in 1888; but, after several 
additions bad been made to the original power plant, 
it was found that, owing to the rapid development 
of the company’s business, a new power house was 
absolutely required. The large Harrison Street station 
was therefore erected; and, in 1894 the Adams Street 
plant was transferred; the premises being now used 
by the company as offices and as a centre of distribution, as 
well as for the installation of the accumulator plant in the 
basement. Current is received at these premises from the 
Harrison Street power station through a trank line feeder 
8,500 feet in length. Тһе battery is charged from two 
200-kw. machines ; the P.D. for charging and for trans- 
mission of the current over the trunk line from Harrison 
Street being 180 volt:. At Adams Street 83 cells are, or 
may be, connected on each side of a three-wire distributing 
system. It would appear, therefore, that the cells are 
connected in donble series for charge and in single series 
for discharge. Тһе battery, it is stated, “is called 
upon to deliver 140 volts on each side at the end of dis- 
charge, and in case of an emergency to deliver current at a 
maximum of 120 vo'ts when fully charged." Each cell 
contains. 87 plates, 154 inches x 32 inches. The per- 
oxide plates are of the standard Manchester type,” 
which are identical in every respect with what are 
known in this country as “R” type chloride plates. 
The capacity of the cella is 22,400 ampere- hours when 
the time of discharge is 8 hours, or 18,750 when the 
time of discharge is 1} hovrg Taking the former 
capacity, the ratio of. ampere-hours to pounds gross 
weight would be 7200 = 86, which is a very high 
value for a so-called chloride cell. The specific rate of 
discharge, or ratio of amperes to pound gross weight, when the 


time is 8 hours would be 8.200 = 45. When the time is 
) 
reduced to 1] hours this ratio becomes оо. 1:77, 


6,200 


which is also a very fair figure for a “chloride” battery. 


And, what adds to its comparative value, the density of 
current, or the amperes per square inch of peroxide surface 
is by no means very high—working out as 025. The 


interest centering in this battery is not dependent merely 
upon its size. A point had been reached in the development 
of the work of the Chicago Company, when а new invest- 
ment, either in machinery or in an accumulator, had of 
necessity to be made. The conditions were considered 
favourable for the adoption of the battery alternative ; and, 
if the results fully justify this selection, a step of consider- 
ab'e importance, technically and financially, will have been 
made. To use the racy phraseology of our American 
cousins, its chief duty is to “take care of the peak of the 
load,” which in winter, during the period of short days, 
obtains a prominence of about 12,000 amperes at about 
4.45 p.m., which prevails during a period of from 45 
minutes to an hour and a quarter. In summer, the battery 
will be kept “floating on the circuit” during the day, 
keeping the engines working at the mo:t economical rate, 
It will thus act as a regulator; and the care required in 
ths regulation of pressure at the generating station will be 
very much lessened. 


IT is with considerable surprise that 

ars and investor. We hear that the capital required for 
the Great Northern and City Under- 

ground Electric Line has for a second time not been 
forthcoming in response to the promoters’ invitation. The 
causes may be various. It is just possible as the Waterloo 
and City line is expected to be opened the first or second 
week in July, that the investing public favours a policy of 
more haste less speed, and will wait until the experience of 
the City and South London line has been supplemented by 
the working of the Waterloo and City line, and possibly the 
Central London also, before venturing further. The investor is 
naturally more chary of electric railway undertakings than 
he is of electric lighting conoerns, and the reason of this 
is apparent. The excellent practical work done in electric 
lighting and the profits to be secured. are matter of more 
general knowledge among the public than are the advantages 
and economies resulting from the use of electric traction. 
Is it too much also to say that the attitude and statements 
of the chairmen and directors of the Metropolitan and 
Metropolitan District lines in regard to the employment of 
electricity in heavy railway work, may have had a very im- 
portant effect upon the minds of the railway investor in 
regard to the Great Northern and City ? "The Metropolitan 
lines have been and аге being watched by all railway men 
as well as electrical engineers with considerab'e interest, and, 
therefore, the recent pronouncement of the management 
of the lines har, of course, been widely circulated. The 
directors have said  unhesitatingly that the time is 
not ripe for the employment of electricity in railway 
work, a statement which our friends across the Atlantic 
are inclined to ridicule, and а statement which is 
proven by our City and South London and Liverpool 
overhead lines to be not altogether accurate. The Metro- 
politan companies have relegated the eubject to the care of 
experts who are to watch the progress of electric traction on 
their behalf, and farther, as stated by us last week, experi- 
ments are to be made with electricity. It is very likely that 
the investor prefers, before taking up further stock in 
* underground electrics,” to see the result of those experi- 
ments, Bat it is in many ways a pity that the Metropolitan 
companies’ statements should have conveyed the erroneous 
impression to the British public that the timé has yet to 
come when electricity can be employed with success on short 
lines of the character of the proposed Great Northern and 
City. It must not be thought that we are in favour of any 
and all underground electric schemes which have b2en or 


. may be suggested, but on the other hand, we are sorry to see 


promising undertakings fall through because of an erroneous 
impression on the part of the public. 
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COWPER-COLESS REGENERATIVE BERLEC- 
TRO-ZINCING PROCESS. 


Тик first care in electro-zincing is to have a properly pre- 
wed surface; all traces of grease and rust must be removed. 
he grease is usnally removed by immersion іп a cau:tic 

soda solution, about j ib. to the gallon of water, or, on the other 

band, the grease aud the scale are removed by sand blasting. 

Tbe more usual practice for removing the scale and oxide, 

bot not the best, is to place the iron work to be zinced in a 

hot pickle solution containing about 1 per cent. of com- 

mercial sulphuric acid. The chief difficulty hitherto experi- 
enced in the electro-deposition of zinc has been to keep the 
electrolyte in working order, as ziac anodes, whether cast, 
rolled, or amalgamated, or in the form of granulsted zinc, 
fail to keep the solution ор to its normal strength. This 
difficulty has been overcome in the Cowper-Coles’s regene- 
rative proceas by the use of zinc dust which usually con- 
tains 97 per cent. of metallic zinc. The zinc dust or 
tuliz is a greyish amorphous substance, and must not be 
confused with zinc oxide. It is obtained as a sablimal 
product in the flues of the zinc smelting furnaces. The 
zinc dust is placed in regenerating tanks mixed with fine 
coke or sand upon perforated grids fixed about half way down 
the tank, so as to form a filter bed. Any free acid 
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terminals of the generator being 6 volts, A bye-pws ів 
n so that the solution can be circolated without 
ving to pass through the regenerating tanke. 


CALCIUM OARBIDE AND ACETYLENE GAS. 


I. Rerort or Pror, LEWES'S PAPER. 
IT. NOTE ON ACETYLENE PATENTS. 


A PAPER was read before the members of the London tection 
of the Society of Chemical Industry on Monday evening 
(Jane 6th) by Prof. Vivian Lewes, проз the Generation of 
Acetylene Gas from Calcium Carbide. The paper was 
* read only in a somewhat technical significance of the 
word, since Prof. Lewes delivered his remarks withoot refer- 
ence to any notes, and enlivened them with flushes of 
humour which no doubt will be lacking in the printed 
version. As calcium carbide із one of the most iateresting 
prodacts of the electric furnace, and as acety'ene gas is 
regarded by many enthueiaste, including some 500 inventors, 
as a dangerous rival to electricity, we make no apology for 
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185 in the electrolyte in passing through the filter bed 
neutralised, If the zinc dust is allowed to get into the 
electrolyte it is found to increase the electrical resistance. 


— EZ. „. 


P ar d e 


‚ Impurities of A 


" 
— 


devoting some space in this issue to а condensed report of 


Prof. Lewes's lecture. 
lens. — The most dangerous impurities 


А zino sulphate solution containing 12°59 acid, after passing 
throngh a fiter- bed containing 10 per cent. zinc dust, was 
found to contain only ‘68 per cent. of free sulphuric acid. 
In this way the solution can readily be kept up to its normal 
slate, and quite free from impurities in suspension, which has 
been found to be one of the chief causes which lead to the 
formation of zinc sponge. The regenerating tanks are con- 
nected to the depositing vat by a system of piping, the elec- 
trolyte flowing into the bottom of the depositing tank by 
gravity, the lighter liqaid being drawn off over a sill at the 
end or in the corner of the vat. One tank discharges the 
regenerated solution whilst the other is bring filled by a small 
rotary pump. This arrangement is clearly shown in the 
figure, which illustrates a plant recently erected for Mr. Peter 
Brotherhood. The electrolyte is composed of 40 oss. of 
tine sulphate to the gallon of water, and has a specific 
Bravity of 171770 (—19 per cent. of crystallised zinc sul- 
ts). The anodes are made of lead, and the current 

J 5 17 amperes per square foot, the E. M. F. at the 


of acetylene generated from commercial calcium carbide are 
the combinations of hydrogen with pho-phorus and silicium, 
expressed by the chemical formulæ PH, and Si H.. As regards 
the former, the percentages found varied from mere traces up 
to 2:0 per cent., the mean being 60 per cent. The latter 
impurity was never found in any very appreciable amount, 
the worst sample containing only °01 per cent. Si. 

Prof. Lewes attempted to separate from the crystalline 
carbide the solid impurities yielding the phosphoretted 
hydrogen on treatment with water, but the nodules which 
were sup to contain the phosphorus, o2 analysis, proved 
to b» chiefly silicide of iron. 

Experiments were nert iostituted to find the limit beyond 
which the admixture of pbosphoretted hydrogen with the 
acetylene might lead to spontaneous ignition and explosion. 
This was found to be 80 per cent. of the former gas. The 
conclnsion drawn from these experiments is, therefore, that 
no danger of explosion from this cause exists with acetylene 
generated from commercial carbide. 
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Best Form of Generator.— The chief series of experiments 
were made, however, in order to determine the temperature 
conditions inside generators of three different types, during 
generation of the gas. In these experimenta carbide con- 
taining 89 per cent. to 93 per cent. of the true carbide was 
used, and а thermo-couple was employed to determined the 
temperature attained. "Temperatures varying from 400? up 
to 780? C. were observed ; the highest temperature being 
registered with the apparatus in which the conditions 
approximated’ to those found in generators of Class I., i. s., 
those in which water was allowed to fall slowly upon a large 
mass of carbide, 

In one саве the temperature rose to over 800° O., and the 
gas given off contained 19 Pe cent, hydrogen and 11 per 
cent, methane. -Benzene and tarry ucts were in every 
case produced Бу these high temperatures; and a diminution 
ia the volume of acetylene liberated pound of carbide 
resulted from the polymerisation of the acetylene which 
yielded these products. The bigh temperatures also pro- 
moted the formation of steam which passed over with the 
acetylene, and on condensation gave ап equeons solution of 
ammonium sulphide and other chemical compounds, most 
d: structive to painted metal work. Prof. Lewes stated that 
these high temperatures could not produce any explosive 
reeults in the general body of acetylene gas while under 
normal pressures, but if from any cause the pressure should 
rise to two atmospheres, danger would result. Since econo- 
mical advantages resulted from keeping the temperature, 
during generation of the gas, as low as possible, the 
generators of Class III. are recommended. In these, the 
carbide, in small amount, is dropped at intervals into a 
large volume of water, ard is caught some distance from the 
bottom of the vessel upon a perforated metal diaphragm, 
while a constant flow of water is maintained through the 
apparatus. 

Burning Acetylene Gas.—The final series of experiments 
made by Prof. Lewes were directed towards discovering the 
cause of the smoky flame which all acetylene burners give 
after continuous ase, 

This, he considers, is due to the saturation of the steatite 
of the burner with the benzene present as an impurity in the 
acetylene, and to the gradual decomposition of this by the 
heat of the flame. An experiment was shown, in which a 
Naphy burner (the beat of those yet invented) was supplied 
with comparatively m acetylene, and afterwards with 
acetylene containing benzene vapour. In the former case 
the flame was satisfactory and of great illuminating power; 
in the latter, a smoky flame was at once produced, and the 
candle-power of the flame dropped considerably. The remedy 
for smoky flames was, therefore, in Prof. Lewes's opinion 
to keep down the amount of benzene present in the gas, an 
this was to be effected by attention to the conditions of gene- 
ration, and, by choice, of а generator of Class III. 

In the discussion which followed Prof. Lewes’s lecture, 
the only point which came in for serious criticism was that 
connecting the smoky flame with the presence of benzene in 
the gas. Those who referred to this, pointed out that, as acety- 
lene was being used in conjunction with oil gas as an illu- 
minant upon some of the German State railways, it could only be 
a question of adapting the burner to the particular mixture 
of gazes to be used. Among those who joined in the dis- 
cussion were Dr. Clowes, Mr. Boverton Redwood, and Mr. 
Worth, of the Oalciam Carbide and Acetylene Illuminating 
Company. The meeting was well attended, and the lecture 
and experiments were followed with keen interest. 


CALCIUM CARBIDE AND ACETYLENE PATENTS. 


The Patent Office figures for 1897 show that inventors 
have been devoting even greater attention than in previous 
years to the production of calcium carbide, and to forms of 
apparatus for the generation and utilisation of acetylene gas. 
The numbers of рш for patenta, and the numbers of 
patents granted by the British Patent Office during the 
period 1894— 97 have been as follows :— 


Patent applications. Patents granted. 


1824 е eee eee ДЕЈ eon 3 
1895 ET Fen 35 € 955 bis 25 
1896 eee eee 180 eee eee LEE 90 
1897 m 269 A 104 

Totals ` 487 ТЫ 222 


ee the comparatively slight ecratin ny of the British 
Patent Office has resulted in the rejection of more than one- 
half of the applications, the total number of patents granted 
is far in excess of that shown by any other country, and 
pot not one-fourth of the total of 222 could be 
upheld if subjected to the test of the law courts. 

The following figures giving the total number of patents 
granted up to August, 1897, in various foreign countries 
are taken from the Elek/rochem. Zeits., May, 1898, and are 
of interest for comparative purposes:— 

Germany 21 patents and 88 useful designs. 

Switzerland 67 patents. 

United States 91 patenta. | | 

"The emall army of inventors who are now experimenting 
with calcium carbide must oreate а considerable demand for 
the prodnot, and it would be exceedingly interesting to know 
what proportion of the present output is consumed in this 
wa 


y. 
We cannot say that we have much faith in the pecuniary 
value of any one of the 222 British patents, and we certain! 


fail to see why so much time and energy should be dev 


by inventors to the designing of acetylene generators. 


If it can be proved that acetylene is a safe and convenient 
illuminant, is also cheaper than either oil, electricity, or 


coal-gas, its use will extend, and it will certainly not 
demand very high inventive abilities to design satisfactory 
generator; in fact, almost any chemical engineer could be 
trusted to осе one. We wait, not for the generator, but 
for proof acetylene, as an illuminant, is as safe, as con- 
venient, and as economical as those mentioned above; and 
this proof is, we venture to вау, still lacking. 


STEAM USING PLANT. 


8 he pies f 1 and descri 
another place, of а usefu suggestive iption, 
drawing attention to various points in ice eb 
suggeat themselves as worthy of thought. He drew 
attention to the losses due to length of steam pipes which 
are mach greater than in a steamship, beoause in an eleo- 
trical station the length of steam pipe is so great. When 
under light load the steam pipe loss may be a large per- 
centage of the total consumption of steam. This brings us 
once again to the subject of ring mains and duplicate pipes, 
arrangements which add enormously to the area of pipes and 
cooling surfaces of valves, of which there are so many in a 
duplicate main. We are ко of opinion that steam 
pipes should be short, and that they. should be so and 
well arranged as to avoid any reasonable probability of 
breakdown. 

Те author divides engines under the four heads of high 
and low speed enclosed vertical, and low speed horizontal 
and vertical, | 

The objection to the first is their high "eed; this pre- 
clades them being fitted with pumps which should be 
remembered when they are being tested, because the conse- 
quence must be the use of some other form of pump, 
and this implies wastes, for all small pumps of direct 
type are very wasteful. These high speed engines are 
much used in direct current L.T. stations, as a large amount 
of power cau thus be placed in a small area, and such 
stations are usually erected where land is valuable. The 
direct current dynamos do not lend themselves to low speed 
as readily as alternators, and no public station existas in 
England with direct coupled dynamos and low speed engines, 
though there are a few private plants. Both slow and high 
аро engines, when once шей, веет to b» repeated when 
extensions are made, a sign that both types have given such 
satisfaction that а change is not considered desirable. Аза 
rule oil consumption is less with enclosed engines, notable 
exceptions being Leeds and Oxford. 

As regards the direct driving of air pumps on high speed 
engines, we do not agree it is not practicable. An air pump 
will run, if properly designed with regard to certain gravit 
effects, at much higher speeds than are generally credite 
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We have run air pumps at speeds of nearly 1,000 feet per 
minute with perfect ease. 

The type of low вре:а partly enclosed engines are 
Jooked on as part of the alternator plant they are devised to 
drive, No. 3 type is looked on as a good useful type, though 
rather higher than desirable in steam consumption. 

No. 4 typ» is the marine type self-contained with all 
pamps, the power to drive which was thus obtained at the 
cheapest rate possible. The author claims to have been the 
first to call for engines with steam consumption calculated on 
the average of fall, three-quarter and half-load consumptions. 

In a carefully conducted test made on the Sonth Shields 
engines they are claimed to have shown a mechanical efficiency 
of 89:098 per cent. The addition of the jacket water to the 
total water consumption adds about 7 per cent. to this 
on heavy loads ard 10 per cent. on light loads. The total 
water consumption was thus 13 89 and 12:5 ]b:. respectively 


for heavy and light loads. The water per B. H. P. is 149 to 
187 lbe., and these economical results are partially due 


to the excellent vacuum. . | 
A somewhat u elaboration is made in tle 
tabular брпгев by giving the results both with and without 


the friction due to the brake wheel, which, after all, was only 
the engine fly-wheel. The alternators driven by these triple 
expansion engines are ironclad and looked on as 10 per cent. 
lem efficient than copper armatures, Yet the result of 24 
lbs. of steam per kilowatt-hour is distinctly good as an 


average of full, three-quarter, and half-load. The author 


talks a good deal abont these engines being economical at 

load, but they would have been more so if they had not 

loo big for their work. Undoubtedly they were too 
big, for on В load stated to have been 20 per cent. above full 
load the water consumption per kilowatt- our was only 23:2 
Ibs. At foll Joad it was 25 75, at three-quarter load it was 
25°65, and st half load it wes 27:3. Obviously, full load 
was only five-sixths of the real full load. Indeed, we have 
no means of knowing whether even the 120 per cent. load 
could not have been increased, and still show less water per 
kw. Mr. Jeokell calls this overloading. We think this is 
misleading. No engine can strictly be said to be overloaded 
so long as ii shows better economy with the bigger loads. 

The best size of engine to use is, in general terms, such 
that the largest number of kilowatt-hours are produced at 
the engine's coonomical load point, any variation above and 
below such normal load being at leas economical rates. In 


such case there is a fairly wide margin on each side of the 


bat load throughout which the economy will not vary far 
from the best. The author's design of engine which finds 
an шага on а 20 per cent. overload cannot be 85 
commercially good. They аге simply too big, and most 
seam engines are too big for their work, simply because of 
Tip habit of rating them on tke basis of coal per 
LH.P., a practioe which overlooks the fact that the biggest 
engines possess the friction diagrams, and that the 
friction diagram is practically identical at all powers, and is 
therefore a very serious item in lightly loaded engines, 
When brake horse-power cannot be ascertained friction should 
b: sumed at 10 to 20 per cent., according to the style of 
engine, and an assumed consumption per B. H. P. made the 
basis of calculation in plaoe of pe I. H. F. As a rule, however, 
^ friction diagram can be obtained. If engineers would give 
. attention to the ratio of the friction diagram to the 
ol best commercial efficiency in different types of 
Seine, it would be found ble to state the economic load 
на шіре of the friction load, the economic load bein 
im five to ten times the frictional H.P, In some tabula 
d given by the author an inverted triple-expansion engine 
145 J. H. P. gave about 113 B. H. P., the ratio being thus 


iz * figure which we cannot but think showed that either 


the engines had too much friction, bein 

Je are ‘inp ee ee 
z y enough, as though to contradict our - 

ment, this same engine when ool loaded to 122 I.H.P. 


: 100 ae 
showed a ratio of SIE the addition of 6 B.H.P involving 


= riu of 23 I. H.P. The only difference on the 
they тте mad in ШӨ Were not used in the first teat 
1 second test, Apparently th 
Ue jackets enable one I. H. P. to be obtained with 


12°54 lbs, of water as against 18:7 lbs. without jackets, 
a merely nominal difference which at first sight points to the 
use of & jacket. But when we note the water con- 
sumption per brake H. P. the effect is ro ^ Without the 
jackets the water consumed was 19:67 lbs. With the jacketa 
it was only 15:618 lbs, Only the first two cylinders were 
jacketed. The inference is that piston friction is reduced 
by the use of the jacket, and if substantiated by further 
experience we must look to the jacket as an economy even if 
it do not appear so by the test of the I.H.P. Thesignificance 
of the figures has not called for any remark from Mr. Jeckell, 
рези becausé of ап error in the table which gives the 

.H.P. ratio of the non-jacketed test about 10 per cent. too 
high. We strongly suspect, also, another serious error in the 
figures given for the javketed tests. The spring balance 

ull of 4:77 lbs. on the brake strap should obviously have 

п 47:7. The true B.H.P. would thus become 102, and 
the ratio to I.H.P. 126 in plaoe of 114 to such extent 
modifying our figures, but still leaving ample room for our 
arguments, 

The errors are not printer’s errors, for they are carried 
through dependent calculations giving much better results 
than were really obtained. 

We fully agree with the author in his remarks re con- 
densing plant, and the drawbacks of separate plant driven 
by independent and often leas economical engines. Inde- 
pendent plant usually involves either such engines, or, if in 
a large station, a long exhaust main. True, in a large 
station the condenser engine may be big enough to be of 
economical type, but there is the poor vacuum due to the 
exhaust main, and where possible each engine should have 
its own self-contained condensing arrangements. 

Similarly, pumping plant, when auxiliary, is apt to be 
wasteful. Pamps are, when direct acting, most wasteful of 
steam, а point pretty well emphasised by the author's 
figures. Pumps are even more wastefal than they are cal- 
culated to be, because of the short-stroking of the pictons, 
which is so common a defect. Undoubtedly the question of 
the steam consumption of auxiliary plant is one which 
demands more attention than is bestowed on it. Naval men 
are beginning to find out something of the waste of such 
plant, and it is no worse at sea than it is on land. 


THE 220-VOLT LAMP IN PRACTICE. 


By J. O. FISH. 


out the difficulties rienced in the use of lamps of high 
voltage, a8 dorad. : 


consequently they get а much more even result at hi 
efficiency and lesa drop in candle-power than it p [m 
possible to attain when making lamps under the old 


À referenoe has been made to tests made by Mr, 
which show that the unflashed carbon loses A мы 
about 42 per cent., and in efficiency about 35 per cent. 


—ñ — —— — 


* New York Electrical Engineer, 
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Testa made by the Shelby Electric Company on various 
makes of 220-volt lamps eubetantiate the statements made 
by Mr. Robertson, and tests made on the treated carbons 
used by this company show that a lamp of 220 volta can be 
made that will give just as good satisfaction in regard to 
life, efficiency and maintenance of candle-power as it is 
possible to obtain with any lamp of 110 volts. 

The accompanying engraving illustrates how the Shelby, 
lamp is made, showing that the geri are as stated in 
the article referred to, although conceded to be general, 
have been overcome by the Shelby Company. The separation 


batween the leading-in wires is in excess of 4 inch and thus 
the difficulty referred to by Mr. Byng as а vital one, is over- 
come. Electrostatic effecta which Mr. Byng truthfully stated 
increased with the voltage, have also been overcome by 
insulating the leading-in wires throughout, and consequently 
the “ Edison effect or leakage current," which leads to short 
circniting, is entirely overcome. 

In the tests made by the Shelby Electric Company it has 
been demonstrated very thoroughly that a paste connection 
or deposit of paste on the anchors, cannot be satisfactorily 
ured in a high voltage lamp, as the carbon is necessarily so 
thin that the least amount of oxygen permitted to enter the 
lamp will certainly destroy it. This has also necessitated 
the use of platinum wire for anchors, A 220-volt lamp must 
be made in а manner that provides for all of the disadvan- 
tages as set forth in Mr. Byng’s paper, but as the Shelby 
lamps embody principles by which all of these disadvantages 
have been overcome, we think it is not fair to say that 
220-volt lamps are rot в success. | 

The Shelby Electric Company, it may be added, have pro- 
duced for experimental purposes, а number of 500-volt 
lamps, and they claim tbat patents which they have covering 
. the manner of making these lamps will protect them from 
being met in competition should the time ever come when a 
500-volt lamp should be needed. 


PROTECTION OF STEAM HEATED 
SURFACES. 


IMPORTANT ав the subject is, the question of so-called nor- 


conductors of heat has fallen more into the hands of 
interested traders than of engineers, and the result is а host 
of substances on the market—all the best, of course—from 
which there are no figures to enable a selection to be made. 
At a recent meeting of the American Institute of Mechanical 
Engineers Mr. C. L. Norton presented a paper on coverin 
dealing with investigations made at the request of Mr. 


Edward Atkinson during в part of the years 1896 and 


1897. 
It was sought to find the relative efficiency of various 


kinds of steam pips covering, the fire riek attendant on their 
use, and the gain in economy from increase of thickness, and 
the financial return to be expected from а given outlay. The 
author thinks his method was original. 

He heated the pipo internally by electricity, the amount of 
which can be measured with accuracy. If a pipe maintains 
a certain fixed temperature under a given current, it is 
obvious that it must be radiating just the amount of heat 
given by the current, a given current always producing a 
definits amount of heat. The heating apparatus consists of 
wire coils in oil, and steam pipes оѓ different diameters. 

Thus a piece of pipe, 18 inches long and 4 inches 
diameter, is filled with cylinder oil, and capped at each end. 
A coil of wire, a stirrer, and a thermometer are introduced. 
Stirring must be brisk, and an allowance may b» made for 
the frictional heat developed by the stirrer. The apparatus 
is hung by-eords, and the thermometer read by a taleacope. 

Carrent is turned on until the desired temperature is 
reached, when the current is gradually diminished until the 
wished for temperature is found to be maintained without 
varying more than a tenth of a degree in 80 minutes. Cur- 
rent readings are taken every half-minute, and the heat 
units lost are thus computed for the bare pipe. 

A covering is then put on, and the amount noted by which 
current may be further diminished for the same temparature 
maintenance. Six hours is the minimum time allowed for 
the covering to become “soaked ” with heat. Some covers, 
notably those wholly or partially of wool, do not become dry 
and constant until they have been six or eight days exposed 


to 200 lbs. steam. Sulphate of lime compounds are slow 


driers. The results of several tests are given in Table I., and 
are described briefly as follows: 


TABLE I. 
. 4.1 2 
Б.Е © te 
22 28 к 525 
TEL RS 8 8 © с — 3 
Specimen. Name. PA 823 29 | ноч 
Ошо |= 5 AN ОБ gH 
Heg | сся 5 A uw 
дс" | soe К |, 
m e | 2 8. 
А Nonpareil cork standard.. | 2 20 | 159 | 1:00! 27 
В Nonpareil cork octagonal ... | 238 | 172 80, 16 
C Manville high pressure 2:3 172| 125 | 54 
D Magnesia M —. | 245 177 | 112 | 35 
E Imperial asbestos ... „| 249 | 180 112 45 
F W. B. na eee . | 262 | 189 112 59 
-G | Asbestos air cell. | 277 200 | 1:12! 95 
H Manville infusorial earth ... | 28) | 202 150 
I Manville low pressure... | 287 | 207 | 1:25: .... 
J Manville magnesia asbestos | 2:88 | 208 | 1:50. 65 
K Magpabestos төз | 291 210 | 112, 48 
L Moulded sectional ... . 300217 | 118 41 
M Marsden infusorial earth ... | 311 225 | 100. 60 
N Marsden infusorial earth ... | 327 | 23 7| 100 43 
О Asbestos fite board ... *. | 933 | 241 | 112. 35 
P Calcite Sas ree ..| S6L] 261) 19 66 
Bare pipe ... ... ... 1884 | 100 ier i deas 
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A consists of granulated cork pressed in a mould at high 
temperature, and then submitted to a fireproofing process, 

B is similar, but is made up of several strips of cork instead 
of two semi-cylindrical sections. 


C is an inner jacket of earthy material and an onter jacket 


of wool felt. | 

D is a moulded sectional cover about 90 per cent. car- 
bonate of magnesia. . | 

E is an air cell cover of asbestos paper indented, the 
indentations serving to keep the thin sheets of peper apart, 
thereby holding a considerable amount of air to be held 
throughout the body of the cover. 

F is а wool felt with a lining of asbestos paper. 

G is made up of thin sheets of asbestos paper, fluted or 
corragated, and stuck together with silicate of sda. 

H is a plastic cover of infusorial earth. 

I is a low pressure covering similar to F. 

J is a plastic cover. It contains only a slight amount of 
carbonate of magnesia. | 

К is а moulded cover, abont 45 per cent. carbonate of 
magnesia and a considerable percentage carbonate of lime. 

L is mainly sulphate of lime and 20 per cent. of car- 
bonate of magnesia, and a thick sheet of felt board covering. 

M is largely infusorial earth from California. 
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г: Nissimilar to M, but with 45 per cent. of carbonate of 


magnesia. | 
O issimilar to G, bot has larger cells and much more 


silicate of soda, is very hard and ион 

P is а sectional moulded cover, mainly sulphate of calcium, 
with an outer layer of felt board. 

Magnesia is a non-conductor, and it is often absent 
from coverings which are named magnesic. Many so-called 
magnesia coverings are chiefly lime sulphate. 

Covers C and P contained less than 5 per cent., of mag- 
nia. D contained fully 80 per cent. 

Table II. gives the saving in dollars effected by the 
various covert. It is computed on the basis of coal at $4 
evaporating 10 Ibs. of water with the pipes kept hot 3,100 
hours a year, or 10 hours daily for 310 days. Usually a 
cover will pay ite cost in a year of 3,100 hours. Mr. Norton 
is satisfied that cork is safe to use. He has exposed it to 
the heat of 350 Ibs. steam for three months with no sign of 


| TABLE II. 
ы ыыы ышы ыа Еа сеш к a 
| Loss А Saving per 
; | T.U. Savin E 
Bpecimen. Name. | B TU: B. T. U. 1 d per 
| | 
A  ,Nonpareil cork standard. 2020 11:64 337.80 
B | Nonpareil cork octagonsl — ! 988 )1:46 37.20 
O Manville sectional, Н.Р. ...' 288 1146 | 37.20 
D Magnesia... NS we, 245 11:39 36.9) 
E ; Imperial asbestos ... LE 2°49 11:35 35.80 
F "W.B" .. iod = 2:62 1122 | 36.40 
G Asbestos air cell ed 277 11:07 36 00 
H | Manville infusorialearth ... 280 11:04 35.85 
I Марте low pressure | 287 10:97 35.65 
J | Manville magsesia asbestos 2°88 10:96 35.60 
К Maguabestos T See 291 10 93 35.50 
L  iMouldedsectional... ... 300 | 1084 | 35.20 
M | Marsden No. ... 3:11 10°73 94.85 
N | Marsden No. ... 327 10:67 34.60 
O . Asbestos fire board 3 33 10 51 34,20 
Р | Calcite E 3:61 10:23 33.24 
| Bare pipe ! 18 84 000 


change, and to 100 lbs. temperature for two gears. 
ја is, of course, indestructible, but it is not safe to 
put upon а steam pipe hair, felt, or wool in any form, and 
wool, though good, is no better than other and safe coverings. 
If a cover will last for five years its economic thickness is 
1 inch, but if a life of 10 years be expected a thickness of 
2 inches may be used. It is unreliable to judge of the 
efficiency of a cover by the sensation of heat to the hand. 
The sensation is entirely dependent проп the nature of the 
surface, Nor can a thermometer be so attached to a cover- 
ad to give an idea of ita efficiency. 
last ic coverings are better than those put on in sections. 
We might add tbat the habit of tapering down plastic 
00 to leave bolts and flanges bare, is a source of great 
low. If done, a section covering ought to be applied to 
cover these exposed parts. 


NEW APPARATUS OF THE ELECTRICAL 
COMPANY. 


75 me recently had an opportonity of examining some 
x "s newest apparatus which has been put on the market 
d ah Electrical Саша, Arc lighting is а subjeot that 
АМЫН specially studied by this company and its allied 
d ment in 1 and it is thus enabled to 
E nce various forms of lamps to meet different conditions, 

175 or other the small arc lamp is not much 
which T this country, but there múst be many places in 
chan а lamp would be particularly useful if one coald 
ат It has been held that small lamps were unsatis- 
"im T in one or more respecta, bat in face of the drawbacks 
should женш to exist, it is rather notewortby that they 
2 ae been used so largely on the Continent. The 

„ mp.made by the Electrical Company which has 

“ Lana” Argo measure of popularity is known аз the 
direct and al e principle can piu, equally well for 
ternating currents, Тһе action of the 
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shown in one of the annexed illus- 
throngh the coil and 
ibbet-shaped arm, 


mechanism (which is 
trations) is that а current pases 
attracta the armature which carries а g 


RECTION oF ALTEBNATING WaTr-HOUR METER. 


the movement of this arm releases a clock spring, the 
tension of which operates a rack and pinion. en the 
carbons are brought together the armature falls back, a 


PLAN оғ ALTERNATING WATT-HOUB METER. 


counterweight exercising a permanent pull, and this action 
has the effect of operating the mechanism in a reverse 


direction thus striking the arc. It might be mentioned 


ALTERNATING WaTr-HOUR METER. 


that the release of the armature tends to wind up the sprin 
This description applies to the shunt lamp, but to po 
the lamp of a differential type, а form of standard сой 
is mar ead | 

6 often happens that in small establishments only o 
lamp is reqnired, and to obviate the waste of ne astu 
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must arise when putting one lamp on a 100-volt circuit, the 
Electrical Company arrange five incandescent lampe, which, 
while acting as & resistance, are fulfilling a useful function. 

There are other interesting electrical devices which have 
been introduced by the Electrical Company, but we will, for 
the moment, content ourselves by referring to an alternating 
current meter made by this company. 


DrzGBAM OF CIRCUIT: ALTERNATING CURRENT WaTI-HOUB 


The meter measures direct in Board of Trade unite, and 
is of the motor type. 
iA The motor is constructed as follows :—The field, E, 
possesses fourg-polee, with four corresponding pole-pieces, 


LATEST TYPE DIRECT CURRENT SHUNT AND DIFFERENTIAL 
Lusa Авс LAMP. 


each having an extension on one side, all of which point in 
the same direction. The series winding, H, is of the 
Gramme type; the shunt winding, м, is laid in frames inside 
the poles. 2... 

Ав the amount of current of the shunt circuit i8 controlled 
by an inductive resistance, wi, which can be regulated, the 


speed of the motor can be arranged во as to admit of the 
consumption being read off direct in hectowatt-hours or 
kilowatt-hours, and the necessity for multiplication with a 
constant is obviated. 
he armature соге, Ез, remains stationary; the armature 
is formed of a bell-shaped piece of copper, a. The weight 
of the rotating portion i» about 50 grammes. The disposi- 
tion is such, that part of the weight of 
the bell-shaped piece of copper is coun- 
teraoted (Thomson effect), so that the 
actual weight of the revolving portion 
is leas than 50 grammes. The work 
of the motor is controlled by the damp- 
ing device (the disc D), which rotates 
etween permanent magneta, 
eee eee sensi- 
tive as ible, even er а very 
light load the armature is so arranged 
that its torque, by reason of the above- 
mentioned extension of the pole-pieces, 
is somewhat greater than the mecha- 
nical friction, so that the armature 
under the influence of this force would rotate continuously 
by the action of the shunt, althongh only at an extraordi- 
narily slow speed. To prevent the meter from running idle 
in this manner, a small piece of iron wire is attached to the 
damper, во as to be attracted by the permanent magnets. 
It is so bent that the meter remains motionless so long as no 
main current passes through, however violently it may be 
shaken. 

Nevertheless, the slightest action of the main current 
suffices to cause the meter to start. After being switched 
out of circuit the rotating portion completes one more revo- 
lution, until arrested by the action of the permanent magnets 
upon the above-mentioned piece of iron. It is claimed that 
the meter can be relied upon with absolute certainty to register 
under even 4 per cent. of the maximum load. 

There being neither collector nor brashes on this appa- 
ratus, the only serious mechanical resistance is the friction in 
the lower bearing; and in the construction of this bearing 
special care is devoted. 

Meters constructed upon the Ferraris principle do not 

always take into account the lag of phase in inductive 
circuits, but only that occurring in the shunt circuit within 
the meter itself. To measure inductive circuits with accuracy 
it is necessary that the artificial difference of phase in the 
shunt shall amount to exactly 90°. 
, In the more recent construction, this lag of phase of 90° 
is attained by adding to that of the separate choking coil 
the lag in the motor itself, arising from the non-inductive 
resistance, Ws, which is connected in parallel with the shunt 
winding of the motor. 

Thus it is said that this watt-hour meter takes into 
aocount the lag of phase quite as accurately as a wattmeter, 
and retains its accuracy even if the potential deviates con- 
siderably from the normal. 

The readings of the meter depend upon the number of 
alternations ; it is therefore necessary to calibrate the meter 
in accordance with the periodicity adopted by each individual 
central station. 

The inconveniences connected with the meters hitherto in 
use, Viz., of having to read off the figures from several dials, 
are obviated in the present meter by the introduction of a 
counting mechanism with cyphers, which spring into place, 
This new mechanism is constructed with such care, that even 
if all the wheels are engaged, no diminution of the sensitive- 
ness is perceptible. 

We shall refer in another issue to other apparatus made by 
this company. 


Матев. 


COTSWORTH’S ARC LAMP. 


Іт is somewhat I. te in the day to hear of an alleged novelty 
in arc lamp mechanism. Arc lamp patents have been as 
numerous as blackberries in autumn during the past 25 years, 
and a Patent Office search in arc lamp specifications is one of 
the most laborious to undertake, but a very casual glance 
discloses the fact that nothing essentially new has been 
discovered in arc lamp mechanisms for many years. Hun- 
dreds of variations on the few well-known old fundamental 
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devices for aro lamp regulators have been shown and 
described, and scores bave been made. 

The Cotsworth lamp belongs to the numerous family of 
arc lamps regulated by a brake and wheel, but we fail to see 
any novelty abont it. 

No doubt it will work as well as all previous lamps of 
ume kind and construction, but it has nothing to specially 
recommend it before the numerous aro lamps well known to 

hasers and electrical engineers. 

As for the patents they are never likely to be contested, in 
view of the fact that anyone inclined to go into the business 
of making arc lamps has only to go to the Patent Office and 
make his choice of hundreds of designs for aro lamps 
regulated by a brake, the patents for which have become 

blic property, and many of the designs so available are, 
ш опг opinion, capable of making much superior lamps to 
the one under review. 

The chief advantage claimed for it is, that it will be cheaper 
to make and presumably to sell than other arc lampe. If 
this were true and any electrical engineer could be convinced 
of some practical advantages in the lamps, a demand for 
them might be expected. | | | 

The сһеврпеғв may Бе aseured, but we have seen this 
claim before, and have found tbat it only holds good provided 
people will buy lamps just ав the maker chooses to make 
them, but people won't do that. АП the cheap lamps 
require many refinements and additions, and after they meet 
with open competition in the market, the simplicity and 
cheapness of their early days soon disappear, if they 
survive at all, 

Aro lamp patents may be olassed, as a rule, with primary 
battery patents, the inventions claimed being, in nine 
cases out of ten, modifications without improvements. 
We fail to see in Cotsworth's patent anything whatever which 
can be put forward as an improvement on previous aro 


lam 

There may be something new in attaching the globe of an 
aro lamp to dashpota, the advantage claimed being that the 
lamp globe can be raised and lowered by one hand. Of 
course, that is an obvious advantage in cases where a one- 
handed lamp trimmer is employed, but we fear these cases 
are not numercus enongh to promise large dividends. 
We Бате seen a balance weight used to prevent globes from 
falling rapidly on release, The dashpota on the globe will 
cost something when added to even a cheap lamp, and in 
practice another dashpot will probably be found necessary on 
the arc atriking gear. 

The invention most wanted at present by lamp 
makers is one to enable them to sell the lamps. It 
is probably not known to many enthusiastic inventors 
that it costa more to push and sell things like arc 
lamps than it does to make them, unless the maker can 
secure a monopoly and get his own prices without competi- 
tion. At the nt day we see no chance for any monopoly 
in aro lamps, either cheap or dear, with or without dashpots, 
0D the globe. 


STANDARD CANDLE-POWER OF INCAN- 
DESCENT LAMPS.” 


Your шне hee been able to have ыш {Һе nem careful 
menner, tbrough the courtesy of Prof. W. er, of Boston, 
incandescent lamps from 11 different makers. The lamps were 
obtained directly from the makers or their authorised agents and 
Were known to be for test. 

lamps were all sold for 16-O.P., 110 volts, no watts specified, 
and may be fairly assumed to represent the product which would be 
hipped о consumers who did not desire the lamps for test, although 
one of lamps came with the bases marked to show the point 
to be turned toward the photometer screen. 

On test, these lamps, 33 in all, averaged 141 mean normal O.P., 
and abcut 117 mean sph. О.Р. Only one batch of three averaged 
over 16 normal O.P. One batch fell below 11 normal C.P. and two 
below 12 normal O.P. Five makers fell below 146 nermal C.P. 
The highest average of any batch was 16 99, the lowest 1062. The 


* Report of the Committee on “ Standard Candle-Power of Incan- 
descent Lampe" (Dr. Louis Bell, chairman), presented at the 
ons] Light Association Convention, Chicago, June, 1898. 
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average consumption of energy was almost exactly 4 watts," the 
lower! 378 тайа por cand, and two batches ran over 5 watts. It 
should be noted that the voltage was determined by 

meter ко compared with Clark cells and each lamp was marked 
at its marked voltage (110). 

A separate series of tests showed that these lamps on the average 
gave their mean sph. C.P., when measured under rotation with their 
axes tilted 44° and 24'from the vertical toward the photometer, 
thus confirming closely your committee's estimate of 45° as a proper 


angle. 
speed of rotation showed tbat the best 


А series of tests on pro 
results were obtained with А d of 200 to 250 revolutions per 


minute, and that the lamps would readily stand this A er 

Many of the lamps showed bad spherical distribution, which 
seems to be quite needless since it is merely a matter of proper pro- 
portioning the form of the filament. 

Ol an equal number of batches of 32-C.P. lamps only one batch 
averaged 32 normal O.P., the majority falling to from 26 to 28 C.P. 
The 32-O.P. lamps averaged slightly greater efficiency, but were 
otherwise much like the 16-0.P. size. 

From tbis investigation the fact stands out that the incandescent 
lamp sold for 16-C.P. is, on the whole, a lamp which is often giving 
considerably less than its rated C.P. even when new. Some of these 
lamps would probably show а temporary increase of O.P. after, say, 
50 hours’ burning, but the committee has not extended the research 
in tbis direction as yet, and adheres to the opinion that the initial 
candle-power is the only practicable commercial test, and any in- 
crease consequently is simply to be regarded as a device for keeping 
the lamp a little longer from its inevitable decay. | 

From these and other data kindly furnished by manufacturers an 
obtained from various other reliable sources, your committee is con- 
vinoed that the need of a uniform rating is even greater than it 
concluded in the preliminary report of last year, and that а rating 
test in order to be effective must involve measurement of candle- 
power (f lamps in more than one direction. Neither mean hori- 
zontal nor mean spherical candle-power, nor candle-power in any one 
direction, will define a lamp well enough to insure adherents to the 
rating. Your committee therefore recommends that incandescent 
lamps be required to conform both to a standard mean normal candle- 
power and tos mean candle-power when revolved with the axis tipped 
45°, this representing the spherical distribution. It recommends 
that the limits for the mean normal C.P. be 15 and 17:5 C.P. Unless 
the minimum be as high as 15 there will certainly be found a ten- 
dency to produce lamps near the lower limit. The 45° C.P. 
should be at least 85 per cent. of this minimum. This is not an 
excessive requirement and will tend to prevent working near the 
lower "a of horizontal C.P. unless with а lamp very good in other 
respects. 

Your committee has blccked out a standard form of photometer, a 
type of which it proposes to build, test, and put at the disposal of the 
Association with directions for proper use. 

It suggests that testing be by sample, a lot of ten lamps being taken 
from each barrel. Of these no lamp when run at its marked voltage 
shall show less tban 15 or more than 17:5 C.P. mean horizontal, when 
rotated at 200 to 250 revolutions per minute; and no lamp shall give 
when thus rotated at 45° inclination less than 85 per cent. of the 
above minimum. 

The committee will make arrangements for standard lamps as 
ше in the preliminary reporte to go with the standard photo- 
meter. 

Mr. Barleigh moved that the report of the committee te adopted, 
that this committee be discharged and another committee be 
appointed to continue the work. Motion carried. 

The president appointed as а committee: Chairman, James Т. Ayer, 
of Boston; Louis А. Fergtson, of Chicago; and Calvin W. Rice, of 


Brooklyn. 


LEGAL. 


MicANITB INSULATOR PATENTS. 


Arion IN THB ÜHaNCERY Drvzsron. 


Виғови Mr. Justice Kekewich, in the Ohancery Division, the 
case of the Mica Insulator Oompany v. the Electrical Company, 
Limited, came on for hearing on Saturday. It was an action 
brought by the plaintiff company to restrain infringement by 
the defendants, who аге a company carrying on business in London, 
and are agents for the emeine Elektricitiits Gesellschaft, 
of Berlin, wbo manufacture, among other electrical appliances, 
mica insulators, of their patent granted on June 2nd, 1892, for 
а product known as “micanite.” Defendants denied that the 
invention was novel, or that it was proper subject matter 
for a patent, and in their pleadings they set ont that a 
patent for the invention claimed in plaintiffs’ specification was 
En to Robert Wood on June 1st, 1592. They also relied upon 
enry Potts Scott's Patent 3,099 of 1876, and on the United States 
patent granted to Elihu Thomson, and, further, upon the general 
public use before 1892 of overlapping scales of mica on fibrous 
material, cemented with shellac or other gum, and instanced especi- 
ally used by Siemens Bros. & Oo. since 1880, the Brush Electrical 
Company since 1890, and some half dozen other firms, 
н и 1 tcher 5 as Jenkins, Q.C., and Mr. Ward 
0 ge were counsel for the tiffs, and Mr. T. Terrell, Q.C. 
and Mr. A. J. Walter for the defendants, ` аны QOS 
Mr. JyxkrINs, in opening the case, said the plaintiffs were assignees, 
p 
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sued as such, of a patent granted to Arthur Henry Salisbury Dyer 
for an invention described ss an electrical insulating sheet, the 
material of which was claimed as а new product. Mica was of great 
value for electrical insulating purposes, but the objections to its use 
anterior to tbis patent were, that the large scales which were then 
necessary to make sheets of 16 were exceedingly costly, and, owing to 
its being brittle and fragile, it was not adaptable for shaping into 
different forms. Sheets were frequently formed by joining up pieces, 
superimposed on muslin or other fabric, to hold the pieces together. 
Mica used in that way was never in very thin pieces, and there was a 
good deal of waste. What Dyer had done in this invention, which 
was American in origin, was to devise a plan whereby was used what 
he would call the elementary scales, i.e, scales as thin as it was 
possible to get them, which might yet be handled and utilised for 
building up this electrical insulating material. By an ingenious use 
of these elementary scales, together with shellac or copal varnish, or 
other substance of like nature, the patentee had made a product 
which might be likened, for some purposes, to а bale of cloth. This 
could be handed to electricians, who by moulding it while warm and 
then rapidly chilling it could shape it to any form they pleased. 
The process of manufacture was to take these very thin scales of non- 
comminuted mica, which previously had been thrown away as waste, 
lay them flat on an iron plate, and then coat them with the shellac 
‚от varnish, next imposing another layer, and repeating the process 
until the sheet was of sufficient thickness, when it was rolled under 
very heavy hydraulic pressure. The separate mica scales lay parallel 
to each other and overlapped at every edge, во there was a direct 
transverse resistance to tne electrical discharge. Plaintiffs claimed 
this to be an absolutely new article of commerce, and under its name 
of “ micanite it was now used by practically all the large electrical 
engineering firms in the country, who recognised that it filled a want 
which electricians had long felt. Defendants sold sheets built up of mica, 
which to the eye looked the same as those made by the plaintiffs and 
possessed the same property of flexibility, and which, counsel sub- 
mitted, were clearly an infringement of plaintiffs’ patent. 

Plaintiffs’ witnesses were then called, 

Mr. W. M. Morpey, consulting engineer, of 166, Victoria Street 
Westminster, caid he was a member of the Council of the Institute o 
Electrical Engineers, formerly chief electrician to the Brush Elec- 
trical Company, and at the present time consulting engineer to the 
Brush and other companies. Mica was used for the purpose of 
insulating against very high pressures, and a year or two before the 
date of this patent, was customarily arranged on sheets of paper, 
canvas, or cloth, the large scales of mica во used being comparatively 
expensive. It was then called “mica cloth,” the scales of mica used 
being about the thickness of stout notepaper, held together, to some 
extent, by copal or ohallac varnish. That material was very fragile; 
it could not be worked or moulded, as it would break on being bert 
at sharp angles, and was not lasting. Enormous quantities of mica 
trimmings were then wasted, which could now be utilised by this 

tent. 

What was the cost of mica ?—It varied enormously, according to 
the size of the flakes. These large sheets might cost 50s. per lb., 
while orig fragments would be purchased for a fraction of a penny 

er pound. 

d ITNESS, further examined, said in this process it made no differ- 
ence if, in clearage, the elementary mica scales were punctured, 
because they overlapped with many other pieces. In his opinion this 
invention was invaluable. There was no substance which could 
approach it in quality, and for certain classes of electrical work he 
knew of no material which could take its place. It was not only 
satisfactory, but cheav. It was largely used between the part to be 
insulated and the bed-plate or frame of the machine. 

Oross-examined by Mr. TERRELL: Mica was a mineral, laminated, 
and s very good electrical insulator. It was a well-known property 
that a substance which would not bend without fracture when thick, 
would bend when thin. That was common knowledge, and applied 
to mica, and the fact of mica bending under these conditions was 
known to scientific men before this patent. It was also known before 
the patent that copal varnisb, shellac, or similar gums had insu- 
lating properties, and that they would liquify under heat. 

What do you say the invention is in Dyer’s patent ?—It isa process 

Чез үй by which waste mica cuttings are made into a valuable 
high insulating material. | N 

It starte, does it not, with taking a piece of mica, called elementary 
mica, which means exceedingly thin pieces ?—Yes; it means exceed- 
ingly small pieces. 

You notice that the second claim in the specification was not 
limited to elementary scales ?— WrrNESS understood that the object 
of overlapping was to maintain the mica insulation. 

. Was that new at the date of the specification ?—No. 

Then the next step is the use of А gum for the purpose of getting 
the mica scales to bind together, is that new ?—No. 

WITNESS was handed up А commutator ring composed of mica 
strips joined with shellac or gum, and eaid he should not be surprised 
to learn that 16 was exhibited before the date cf this patent. 

Is the only difference between that and the matter of this patent 
that the films of mica in the patent are called elementary films, and 
here the films are thicker, and that the films of mica overlap in 
every direction in the patent, whereas in this ring they only overlap 
in one direction?—There is another difference, that this exhibit 
would cost shillings and а micanite ring pence. 

And that the films of mica are larger?—Yes, and much more 
costly. Wrrness admitted that the building up of flakes of mica for 
insulating purposes was common before the patent. Wood’s patent 
was for large thin flakes of mica tacked on Japanese paper. 

Mr. TzzBELL called for the four infringements which were 
alleged. 

Mr. CoLDRIDGE : I may save time if I say that for the purpose of 
the trial I rely on one infringement only. 


. Mr. TERRELL: I want the other three, because they will show the 
differences I wish to point ont. | 

Mr. Justice KEKEWIoH: You are entitled to have them, but for 
my purpose the one will be enough. l | 

The alleged infringement, a large sheet composed of mica about 
4 inch in thickness, was then handed to witness, who was asked, 
" Except in its extra thickness and the absence of Japanese paper, 
can you draw any distinction between this and the sheets made under 
Wood's patent ? " | | 

WrrNESS: Oaly the difference that this is made out of а number of 
small irregular pieces, and Wood's sheets are made of large and more 
regular pieces. M 

Mr. DuGALD OLAREZE, examined by Mr. COLDRIDGE, said he had 
made & number of iments on micanite, and compared the pro- 
perties of micanite with the subetance known as “ built up” mica at 
the date of the patent. The pieces given to bim were used by elec- 
tricians before the date of micanite. He had taken these things and 
measured the thickness of the scales of which they were built up, 
and found they were from five to 10 times the tbickness of the 
lamine used by the plaintiffs. 

Mr. Justice KxREwIioR: Have І got to decide the question of 
whether, if you can make a material with very thin pieces of mica, 
it is an invention to make it of very much thinner pieces. 

Mr. Cor DD said that that was not quite the plaintiffs’ sub- 
mission. He was going to show that when the small elementary 
scales were used, they got an entirely different material than when 
thicker were used. | 

WrrTNES, further questioned, said, in his opinion, micanite was a 
novelty. He considered micanite to be a good material, and with 
important differences and properties from other material In mi- 
canite they had a material which could be;worked like metal or wood, 
or any other material which could be mechanically manipulated. 
Before the date of micanite they could not get such a matérial. Bo 
far as he knew, Dyer was the first to discover this material. 

Mr. Justice KzkmwicH: Is this alleged invention useful for any 
other purpose except that for electrical insulation ?—No. 

Mr. Justice KExEWICH: That is what I thought. 

The Witness on Saturday was cross-examined by Mr. TERRELL, 
and said he did not think that before Dyer’s invention mica was 
known to be as flexible as it tnrned out to be. | 

You do not suggest that thin films of mica were first made by 
Dyer ? —Oh, no. | 

The idea of making a rigid substance out of layers of material stuck 
together with shellac and iron-pressed and rolled and drilled was old ? 
—Yes. 

In fact, that isthe manufacture of the ordinary top bat. 

Mr. Justice KexEwicu: Do you make top hats of mica? | 

Mr. TERRELL: No, my lord. I think, however, it would make a 


. very nice top hat. (To witness): That would be a very rigid top hat, 


and a non-conductor of electrieity ?—Yes. 

In this invention the inventor has introduced sheets of mica in place 
of cork ?— Yes. | 

And that is the invention ?—No; that is a part of it, but the 
fundamental part of the invention was the placing togetber of ex- 
tremely thin and gb ua aro. : 

Cross-examined as to Wood's patent, Wrrngss said that Wood 
mentioned several layers in his specification on a surface of paper, 
and when he began to “mould up,” the paper would burn ont or char. 
Wood did not give directions in his specification for the extreme 
thinness that was found in plaintiffs’ specification. It was clear that 
Wood contemplated bending mica, but with paper, the outer surface 
of which would burn out. Witness saw no reason for believing that 
Wood intended to mould. 

Do you know that these mica sheets, with paper, were originally 
alleged to be infringements of Dyer's patent, and that that claim was 
abandoned ?— Yes, and I may tell you that I do not consider them 
infringements myself. 

Mr. Justice KExgEwicH: Would any competent workmen, do you 
think, know what elementary scales of mica were without explana- 
tion ?—I do not think he would. 

Mr. TERRELL: As a matter of fact, is there any such thing as an 
elementary scale ?— Wrrmzss did not think there was. 

Scott's specification of 1876 directed that mica should be heated to 
cherry red, which would cause it to lose its elasticity and drive off 
1 Then it was attached to thin paper or fibrous 


Mr. TERRELL: That is а direct anticipation of Wood. Plaintiffs 


themselves say so. | 

Re-examined by Mr. Етутснев Мосолон: In your opinion is 
there anything in Boott's or Thomson’s specifications which published 
the invention in Dyer’s?—None whatever. In neither was there 
anything which indicated that yon could mould the product with 
heat, which was one of the most important s of micanite. 
In all defendante’ exhibits he saw nothing w could be bent to 
sharp angles, as could micanite, without losing its good qualities. 

Mr. JAMES SWINBURNE said he had had large experience in elec- 
trical manufactures. pieces of mica would be better than 
micanite when used flst, but were very costly, less adaptable, and 
could not be used to cover а surface with angles effectively. 
None of the alleged prior anticipations were, in his opinion, built up 
in the same way as micanite. 

Cross-examined by Mr. WarrRA: If Wood's patent had named the 
use of very thin scales, it would have had the same quality for bend- 
ing as micanite, exoept for the fibrous material employed, which was 
essentially inextensible. 

Mr. P. W. D'Arron, M. I. M. E., M. I. K E., said he was chief 
engineer and manager of the Deptford station of the London Eleo- 
trical Company, where electrical machines were run at very high 
pressure. Before micanite was introduced, difficulty was expe- 
rienced in obtaining protective insulators to prevent sparking across 
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: les st a pressuse of something like 10,000 volts. Moulded 
acis caps were employed to protect the р in the machinery 
at Depiford tested up to 18,000 to 20,000 volts, and answered this 
purpose perfectly. 


The hearing was resumed on Wednesday, when Mr. Моврет, re- 
called, produced specimens of mica built up on paper and oloth, and 
need for insulating in transformers, which showed deterioration by 
reason of charring or carbonisation of the fibrous material. 

Mr. Justice Kexuwicu : How long have these been in service? 
Abont three or four years. 

Mr. Тений: The scales are very thin, they are stuck together 
with ahellac, they overlap, and tbis built-up material was used before 
1892, the date of this patent ?— Yes. | | 

WI Ess was shown various rings and other appliances moulded 
by the defendants from sheets of mica on cloth, muslio, and paper, 
and expressed an opinion ly that they would make efficient 
insulstors, but would deteriorate more or leas after 18 months’ use. 

Reexamined by Mr. FLercHExR Мосттон: We do not use mica 
on fibrous ial for high temperatures as а rule—for moulding not 
at all. 

Is micanite subject to any of these disadvantages ?—Not at all. 

Mr. Nason Јотвав, foreman at the plaintiffs’ works, explained 
from the witness box the method of moulding a commutator ring 
from a sheet of micanite, and also transformer caps. Moulding was 
eflected by goring the sheet and by a single pressure only. 

Mr. OgARLES BPARES, electrical engineer, and one of the managing 
directors of Ferranti's, said micanite was found of especial utility at 
Ferranti's works for machines generating over 10,000 volts pressure. 
Before micanite was invented ebonite and woodite were used for 


milar insalations, but were very unreliable. Micanite passed tests 


of 22,000 or 23,000 volte with failures of something under 1 per oent., 
whereas with ebonite or woodite at such pressures, the failures were, 
in cases, м much as 90 per cent. 
. Have these micanite transformer caps worked satisfactory since 
1896?—I have never heard of any failure. Witness considered mica- 
nite a most important invention for high pressure work, and superior 
to any other material. Ferranti's were never able to use the various 
bailt-up mica materials, common before the micanite invention, in 
gerens for сше 
id micanite strike you as an advance, а novelty, 48 something you 

had not seen before ?—Oertainly. 7 4 

Cros examined: Witnese’s firm, when making experimental use of 


a Dew mica cloth combination, were threatened by the plaintiff oom- 


wy with an action for infringement of their patent, but it came to 


ing. 

Mr Ётхтонрв Мостлон: That is plaintiffe' case, my Lord. 

Mr. TzsnaLL said he did not to address his Lordship now, 
but merely to call attention to the form of the pleadings. Plaintiffs 
began by suing on two patents, Wood's and Dyer’s. Defendants 
alleged two specifications they had put in, Thomson’s and Boott's, 
and also а certain number of prior users. They also alleged as 
against Dyer, that there was a prior grant to Wood. Plaintiffs 
dropped ont Wood altogether, and went on suing on Dyer's patent 
alone, Now they wished to make ont that Wood's was a bad patent. 
Counsel asked his Lordship to say that it was an admitted fact that 
Wood had been anticipated by these things, and that plaintiffs’ 
counsel conld not now go behind that. 

Mr. Justice KBEBWIOH: Yes, he cannot do во. 

Defendants’ witnesses were then called to prove first prior use by 
the Brush Electrical Company. 

Біснавр Woop, in examination, said he was employed in the 
00 department of the Brush Electrical Company's work, 
Bel Road, London, from 1881 to 1895. Prior to 1892 they 
used at the works sheet mica, overlapping at the edges, made in small 
piecer, which was employed practically for the same purposes for 
which micanite was now When the sheets were made up 
the material was moulded by drying and pressing. WrrNzss remem- 
bered rings for the back of commutators being so moulded, and the 
material was used, also, round the commutator bush. 

Hawk: win said from 1882 to 1896 he was engaged in the 
Belvedere Road works of the Brush Electrical Company, and made 
these mica sheeta under the direction of the last witness. His orders 
were to get from the stores the cheapest mica kept there, which 
sometimes would be squares of 2 or 3 inches, and sometimes 
mall irregular pieces. This mica he would split into the thinnest 
pieces he could get, lay flat on a board, apply shellac, lap each edge 
of the mica over, and so keep 
mfcient thickness, and about 9 feet equare. I¢ was then put between 
boards under a weight. Witness aleo made sheets of overlapping 


Rsd this bare mics on alternator magnets and transformers. 
ва анс mid he would now call evidence of prior use by 
Mr. Epwanp F. H. Lavoxmer said he had been engaged for 37 
the Siemens Bros, and was now superintendent of 
Works. In 1873 he was chief of the cable department, and from 
880 to 1898 chief of the electric light department. They had used 
mica in the construction of condensers in 1873. At that time the 
fil mM split into thin 


och, the ends of the top layer overlapping the butted ends of 
. Panor Wiaünss, of Messrs. Wiggins & Oo., Tower 
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Hill and the Minories, said his firm were the largest dealers in mica 
in the world. In 1889 Ferranti's were anxious to use mica for some 
of their high pressure machines, and asked witness what he could do 


in the way of making up sheets of mica, suggesting the use of some | 


thick gum. Witness built up a sheet partly of pieces cf waste mica 
they had from a telephone order, thin flakes which were overlapped 
at every edge, layer sfter layer, until the proper thickness was 
attained. At the end of 1891 witness exhibited at the Crystal Palace 
a commutator ring made of mica io the same way, except that shellac 
in the place of gum arabic, was used. Witness’s firm made various 
articles of mica for electrical purposes, and also compass cards, formed 
of waste mica sheets joined with some gum, prior to 1892. | 

Mr. Автнов: Have you found any difficulty in moulding mica 
sheets containing either paper or muslio ?—None whatever. It is 
rather better, in fact, with the cloth than without it. 

Cross-examined by Mr. FrercuER Mouton: In the sheets made 


on Ferranti's trial order, the outside mica plates were comparatively 


large and regular, but small broken pieces were used inside. Their 
commutstor rings in 1891 were built up cn & wooden core from 
shaped pieces of mica. 

As far as I understand, with the exception of the middle of 
Ferranti’s trial plate, you bad sbaped pieces «f mica to build up all 
your articles ?— WivNESS assented, except that the compass cards 
were made up of thin scraps gummed down. 

Mr. TERRELL observed that he had now tendered evidence as to 
what certain persons had done before the date of plaintiffs' patent, 
and all the rest of his objections were, that other people done 
the same thirg. He felt his case would not be strengthened by mere 
repetition. He proposed to call Prof. Ві.уапсв Thompson; that 
would be his case. ° 

Mr. FLETCHER Mouton said some of this evidence bad taken him 
7 surprise, and he should ask at the end of defencante' case for ап 

journment. 

Mr. Justice KexzwicH: No, no! You will have to substantiate 
a шр, and I warn you I am not at all likely to grant an adjourn- 
ment. 
The hearing was concluded on Wednesday morning and judgment 
was delivered. The plaintiffs case was stated to have failed, and 
the action was accordingly diemissed with ccats. We shall print the 
judgment next week. 


CooPEB v. ELECTRICAL INSTALLATION Company, LIMITED, AND 
OTHERS. 


Im the Court cf Appeal on Wednesday, the Master of the Rolls and 
Lord Justice Chitty heard an appeal by the plaintiffs from an order 
made by Mr. Justice Ohannell in June. Mr. В. Cox appeared for the 
ap t and Mr. G. Wallis for the respondent. 

‚Сох explained that there were two defendant companies in the 
action, but one had practically disappeared, and bad been succeeded 
by the O'Brien Company. The matter was before the Court of 
Appeal in May. It was then struck out with leave to amend certain 
particulars. The plaintiff complained that the defendants had not 
only broken a negative but also an implied affirmative covenant. 
Не also complained that the defendants had not kept proper books 
of accounte, and had refused the plaintiff access and inspection of 


the accounts. 
ao MASTER OF THE RoLrs: Tell us what Mr. Justice Channell 


Mr. Сох: He came to a view diverse to the view I presented to him. 
The defendants asked his Lordship to strike out the statement of 


m on the ground that it disclosed no reasonable ground of action. 


was not for plaintiff to show that he was in a position to support 

everything for which he ‚ 80 long as he showed that there 
‘was something substantial. The one thing really worth fighting about 
was the safety wall plug. | РА 

Mr. Walrus said the material fact was the assignment against 
patent. It was not an assignment by а patentee to some one who 
had no right to work the perar It was not really an assignment 
at all. In February, 1898, the Electric Company was granted a sole 
licenss. It was, in fact, an exclusive right to work the patent during 
the whole term. There was really no question of any ether patent 
except the safety wall plug. ME, 

The MasrzB or THE Rots said he could not find any allegation 
in Mr. Cox’s speech which entitled the appellant to relief. 

The hearing was adjourned. | 


Миросгав v. BENNETT. . 


At the Manchester County Court on Friday last, before his Honpur 
Judge Parry, an action in which Mr. Maunsell Mercier, of the Green. 
gate Electric Works, Salford, and Mr. F. F. Bennett, electrical 
engineer, Victoria Buildings, Manchester, was heard. Plaintiff 
sought to recover a balance of £27 128. 7d., for work and labour 
done, and materials provided for, in connection with the installa- 
tion of the electric light at St. Helens (Lancs.), Town Hall, 
About November, 1896, the defendant Bennett entered into a con- 
tract with the St. Helens Corporation to fit up the electric light at 
the Town Hall, and that subsequently he made certain arrangements 
with Mercier to carry out the work, and whatever profit there was 
should be divided between them. About March, 1897, the plaintiff, 
Mercier, arranged with а gentleman named Thornton to take over 
that part of his business, including the contracts which were 
being carried out at that time by Mr. Mercier. It turned out, 
however, that Thornton had not the means to do this, and plaintiff 
ultimately executed the work, but the defendant Bennett had 
received the money. 

His HowouR asked why Mr. Bennett did not pay the money into 
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Counsst for defendant said that the defence was in the nature of 


sides, his Horovn gave judgment 
in favour of Mr. Mercier for the amount claimed, with costs. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Wann Evpme Jone 21st, 1897. | WI Expma Jone 21st, 1898. 
8 £ 


— "un 

Arcbangel РА .. 290 0 Adelaide, ve .. 261 0 

Bangkok vii .. 12 0 | Alexandria Teig. mat... 52 О 

Calcutta... . 187 0 | Amsterdam .. 170 0 

Cape Town 820 0 | Archangel es .. 973 0 

Colombo... 24 0 | Auckland PE * 17 0 

Delagoa Bay 18 0 | Bombay... .. 145 0 

Durban i 37 0 | Boulogne . 57 0 

Gothenburg... .. 60 0 | Buenos Ayres ... .. 40 0 

Тогай ... 22 * 19 0 „ o Teleg. mat. 147 0 

Lsttleton 898 .. 23 0 | Calcutta a .. 42 0 

Madras ... Е ge 9 0 | Cape Town .. 868 0 

Otago  ... i .. 218 0 Durban .. 468 0 

Panama ... us .. 186 0 ii Teleg. mat. 552 0 

Port Elizabeth ... .. 308 0 ast London ses 0 

St. Petersburg .. 100 0 Gothenburg .. 49 0 

Santos. Teleg. mat. ... 58 0 | Korsor. Sub. cable ... 3,500 0 

Stockholm .. 590 0 Leghornn . . 45 0 

" Teleg. mat. 414 0 | Melbourne. . mat. 287 0 
Sydney ... .. 125 0 North Atlantic. Teleg. 

Wellington .. 100 0 cable ... Sa 26,280 0 

Yokohama eee eee 28 0 Port Blisabeth oe oes 20 0 

Rotterdam Ex .. 80 0 

Shanghai.  Teleg. mat. 368 0 

Singapore. Teleg. mat. 128 0 

Stockholm. Teleg. mat. 398 0 

Sydney. Teleg. mat.. 41 0 

W (xs ** 107 0 

Yokohama ate . 979 0 

Total £38,419 0 Total £35,565 0 


Electrical Wares Exported. 
Warr Биртке Јоха ?8TH, 1897. | Ware Enna Jun 28тн, 1898. 
£ 


| B. £ в 
Adelaide aes . 658 0, Adelaide m 201 0 
Alexandria .. 29 0 ge * 25 0 
ii Telephones 72 O0 | Antwerp. Elec. fuse... 876 0 
Am "n 44 0 Bombay... iis ses 0 
Bombay ... n . 10 0 Boulogne sis я 14 0 
Brussels TI oe 20 0 | Calcutta i rr ee 141 0 
Buenos Ayres... „ 65 0, Cape Town  .. . 129 0 
Calcutta А 406 0 | Colombo Ves .. 201 0 
Саре Town  .. „ 183 O0, ban ... б» „ 98 0 
Cologne. 455 0 Teleg. mat. ... 569 0 
Colombo. ; Ар S Гашо vis 00 0 
Co nhagen . g eee I 0 0 
Eben RS , . 939 0 Malta... m . 160 0 
East London 85 0 „ Teleg. mat. 117 0 
Fremantle 390 0 | Melbourne is .. 48 0 
Gibraltar „ 10 0 North Sea. Teleg. cable 9,448 0 
Hong Kong... „. 945 0 Port Elizabeth ... .. 112 0 
Launceston  ... „ 142 0 Rotterdam d . 48 0 
Madras ee eee ee 300 0 Santos m voc eee 60 0 
Malaga w . 25 0 i mat. 35 0 
Melbourne 925 .. 195 0 St. Petersburg ... .. 117 0 
Mombassa "T * 14 0 gapore М .. 187 0 
Paseages 7 . 1,565 0 А Teleg. mat... 63 0 
Penang. Teleg. mat.. 119 0 | Sues. Teleg.mat. ... 41 0 
Perth ... 925 .. 40 0 Sydney ... 825 594 0 
Port Elisabeth eee ee 969 0 99 Teleg. mat. ooo 168 0 
otterdam ITI е 30 0 Teneriffe eee ese 20 0 
Bt. Petersburg ... ..1,089 0 | Vera Orus я .. 16 0 
Sbanghai T .. 900 0 | Vigo. "eleg. mat. 11 0 
Singapore æ 6 0, Yokohama Т 888 0 
Bydney ...  .. .. 673 0 
Vigo. Teleg.cable 36,000 0 
Wellington eee soo 175 0 
UNE. 155 105 A 
T . wire .. 
Zanzibar - . 20 0 


Tota] £45,387 Total £15,555 0 


Annual Oating.—On Saturday the employés of the 
Reason Manufacturing Company, Limited, of Brighton, had their 
annual outing to Patching Pond. 


Bankruntey Proceedings.—A receiving order bas been 
made at the London Bankruptcy Court against E. A. Ingold, electrical 


engineer, 60, Wandsworth Bridge Road, Walham Green. The petition 
was presented by Messrs. Thorneycroft & Co., solicitors, 

bebalf of the Phaeton E 
E.C. No particulars 


on 
Company, Limited, Watling Street, 
liabilities or assets. 


the “sample car” which has been 


Books Кесеітей, —“ Indicator Handbook," by O. N. 
Pickworth. Published by Emmott & Oo., Limited, Manchester. 

" Heat Efficiency of Steam Boilers," by Bryan Donkin. Published 
by Chas. Griffin & Co., Limited, London. Price 258. 

" Practical Organic Chemistry,” by Geo. George, F. O. S. Published 
by W. B. Olive, University College Press, London. ів 6d. 


Business Announcement.—The business of Messrs. 
A. Hirst & Son, 8, electrical engineers, &c., at Dawsbury, is 
to be taken over by Messrs. A Hirst & Son, Limited, a new company 
which has just been registered. 


Changes of Address.—The Wheeler Condenser and 
Xingineering Company have not removed to 171, Queen Victoria 


Street, as stated in our last issue, but to larger premises at No. 179. 


The Svnchronome Syndicate, Limited, has removed from Victoria 


| Street, Westminster, to more convenient manufacturing premises at 


99 and 34, Clerkenwell Road, Е.О. 


Dissolution of Partnership.—Messrs. R. Booth and 
Н. W. Revenshaw, carrying on business as engineers, at 110, Cannon 
Street, E.C., have dissolved partnership by mutual consent. 


The Eades Electric Car.—Upon the invitation of the 
Manchester Carriage and Tramways Company representatives of the 
Moss Side District Council witnessed the trial on the 24th ult. of 
specially fitted for electric ranning 
on the overhead trolley system. As no portion of the tramway 
system is at present prepared for electric traction the car used was 
fitted up with accumulators and two 15-horse-power motors, Mr, 
Eades and his son were in charge. It is understood that negotia- 
tions are pending fora number of these experimental cars to be 
placed on various routes of the existing tramway system. 


Ediswan Fittings.—The Edison & Swan United Elec- 
tric Light Company, who are shortly to issue a very complete 
catalogue of high voltage fittings, &0., send us advance 
and illustrations of a number of their standard high and low voltage 
fittings which will be included therein. These notes include details 
of (1) the H.V. tumler switch of the new inverted closer type, having 
an extra long break and an increased space between the terminal 
blocks, the form of contact being the patent spring copper channel, 
tbe terminala beine of the direct wiring barrel type with clamping 
screw; (2) H.V. В P. porcelain switch of which the principal features 
are that the porcelain cover entirely protects all the metal parts, and 
the handle being of porcelain there is no chance of getting a shock. 
The terminals are of the direct wiring or barrel type with side 
clamping screws, and are separated from each other and from the 
central spindle by porcelain walls which fit right on to the porcelain 
cover when it is screwed on, thus preventiog sny possibility of an 
arc forming between the contacts. e contart bar is laminated, and 
makes а good rubbing contact. (3) Н.У. ВР. porcelain switch for 
use on branch circuits for motors, aro lamps, &c. The opposite poles 
are separated by a high porcelain wall which practically forms two 
separate chambers when the cover is in position. The distance 
between the contact terminals and the length of break is ample for 
voltages up to 250. The terminals are of the direct barrel 
type with side clamping screws, and the whole of the metal parts 
are entirely enclosed by the porcelain cover. The handle projects 
through the side of the cover, and being entirely of ebonite prevents 
any chance of a shock. (4) Н.У. 2-pin wall plug, the opposite poles 
being embedded in porcelain, and the terminal connections separated 
by porcelain walls, the long break fuse being passed through one of 
the walls. The terminals are of the direct wiring type, the wires 
being fixed by side clamping screws, and a special device is provided 
for taking the strain off the terminale. (5) The H V. “ Anti-shock” 
lampholder, which has been already described in our columns. 
(6) Н.У. ceiling rose without fuse. The terminals are arranged for 
direct wiring and are separated by a porcelain wall, and are arranged 
with a curved arm round which the flexible cord is twisted so as to 
relieve the terminals of any strsin; holes are also provided in the 
porcelain wall for passing the flexible wire through, so that this 
method of taking the strain off the terminals can be adopted if 


P ; 

For Sale, —The London School Board wants offers for the 
purchase of two 32-kw. dynamos ooupled direct to two Parsons 
turbines, &. Particulars, &., from the Oontracta Bub-department, 
LS. B., Victoria Embankment. See our “Official Notices” this week. 


The General Power Distributing Company's Bill.— 
The Select Committee of the House of Lords continued last week the 
consideration of this Bill to which we referred in our last issue. 
Among the further witnesses called in support of the Bill. says the Times 
report, were several electrical experts, who expressed the opinion 
that the scheme had every prospect of becoming a commercial 
puccess. At the close of the promoters’ case Mr. Balfour Browne, 
Q. O., addressed the committee on behalf of the Corporation of 
Bheffield, who, he declared, strongly objected to baving to meet the 
competition in the supply of electricity of an outside company. If 
this new company were to be allowed to carry on their operations at 
all in Sheffield it ought to be at the risk of having to purchase the 
electric light undertaking now in existence there. The promoters, 
he contended, would not be able to sfford a cheaper supply than the 
Corporation, as the price of coal differed but little at Sheffield and 
Warsop, and they could hardly really intend to carry out the scheme, 
and he suggested that the was being pushed forward with some 
ulterior motive. The Lord Mayor of Sheffield, Alderman Franklin, 
in giving evidence against the Bill, said that his Corporation 
were now building an electricity generating station for the work- 
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mg of the tramways, and bad entered into an agreement with 
the Sheffield Electio ight Company to purchase their concern. 
The Corporation had thus involved themselves in an ex- 
penditure of about half a million, and were naturally opposed 
to an outside company's obtaining power to compete. The 
Sheffield Hlectric Light Company had actually offered to supply 

quantities of electricity at the rate of 1d. per unit, and he did 


ay think that rate could be lowered by the promoters’ company. 
Among further witnesses called in opposition to the scheme was Bir 


| Skelton, ex-Mayor of Sheffield, who expressed a strong opinion that 
te Corporation oii to have a monopoly in the supply of electricity 
within its area. Replying to the Marquis cf Lo , Witness said 
that if the company would be content to supply power wholesale in 
balk to the Corporation, without attempting to supply direct to the 
copsomers in the city, it would largely diminish opposition, as the 
Corporation objected chiefly to the disturbance to the streets which 
the present scheme would entail. Mr. R. Hammond, electrical 
engineer, gave statistics of expenditure by corporations and com- 
panies in respect of electric light un in the United 
Kingdom, with the object of showing that the capital of one million 
sterling proposed by the company was inadequate. Major-General 
Webber, consulting cal eer, gave corroborative evidence. 
The objections to the scheme of s number of the smaller urban district 
eooncils in the proposed area having been stated by Mr. Wedderburn, 
Q.C., and those of the Corporation of Lincoln by Mr. Lewis Coward, 
witnesses were called on bebalf of tbe Rotherham Corporation 


against the Bill. 


called in sa 
inst the еа Among the witnesses examined was Dr. E. Н, 


ti 
erum in favour of the scheme, the committee announced that 


der any clause which corpora- 
thin the company's proposed area of supply might eds 
greater po 


they now possessed. in respect of the la of the company's mains 
through their thoroughfares. The nittee also decided that a 
corporations to take from the 


energy in bulk for the supply of their re- 

spective districts; With regard to the construction of the oom- 
generating station at Warsop, the committee held 

thst some limit of time must be inserted in the Bill The scheme 
embodied by the promoting company in this Bill is for the 
б of electrical energy for lighting, traction, manufacturing, 
e pe purposes over an area of about 2,000 square miles, and 
"sra b number of towns, some of considerable importance. The 
on of the committee in the present by allowing a private 


саге, 
Le Paaf to set up а competing supply without the sanction of the 
local койу interested, establishes an entirely new precedent. 


ad Мап Tramway Plant,—On 17th ult. the Footah 
electrical plant, for the Isle of Man with about 100 tons of 


li Sar & Co, Limited, v. Ash.—This was а 
Wild, ag by the plaintiff oompany, before Mr. Registrar 

dant Mr р the Ойу Oourts, recover from the 
Ald, the pan, ari Ash, salesman, Central o Market, Smith- 
counterela; . claim was admi ect to 

terclaim for £8 153. 8d. The sum of £8 10s. was 8 of 


pe 


zent for 
remises, e c mains which were on defendant's 
Herm A he had requested the plaintiffs to remove. The 
daring the time they ап amount paid for gas which had to be used 
electric current had failed As ment was running, because the 
ете, entitled to the to counterclaim for . Не was, how- 
U detendant required on’ of ба. 8d. which he had spent for gas. 
Hiren notice to the plain electric wires to be removed he should have 
certain time he P tiff that if they were not taken down within 
catered for the pu; Cd have them taken down. Judgment was 
plaintiff, t on the 


"itin for ра gd, on the claim, and for the defen 


Hibbert 1-Volt Standards,—Mesers. Crompton & Co., 
Limited (Kensington Court, W.), after a thorough test extending 
over a considerable period of time have now finally decided to place 
upon the market the “Hibbert 1-Volt Standard.” From results 
which have already been published, this standard differs from a 
Clark cell in having а temperature error which ís practically im- 
perceptible—being approximately less than 1 part in 10,000 per 
degree oentigrade—and is equal to the Clark in respect to rapid re- 


covery after accidental charge and discharge. The value given by 
the cel] is exceedingly constant, and a point of some importance is, 
that it can be manufactured to give exactly one volt at any specified 
temperature. The cells are fitted up in brass cases containing two, 
three or 10 cells each. The 10-cell set forming an exceedingly handy 


and accurate ratio of 1 to 10. 


Liquidation Notice.—AÀ meeting of the London Refuse 
Steam Generator and Electrical Power Corporation, Limited, is to bs 
held at 38, Coleman Street, E.O., on Monday, July 25th, at 3.30 p.m., 
to hear an account of the winding-up proceedings from Mr. О. W. 
Grim wade, liquidator. 


London County Couacil.—At the weekly meeting on 
Tuesday, Mr. Beachcroft asked Mr. B:na (chairman of the Highways 
Committee) whether he was aware of the feeling that ths evidence 
given by the latter vefore the Salect Committee on Telephony, was 
not exactly in accordance with the resolutions passed at the recent 
telephone conference. It would be well, the speaker continued, for 
Mr. Benn's evidence to be printed sud issued to the members. In 
reply, Mr. Benn stated that that was the first intimation he had had 
of any such feeling which was no doubt confined solely to his 
interrogator. If, however, the Council desired to have his evidence 
p he would bring the question before the Committee.—The 

ouncil approved the plans, submitted with the application of Mr. 
W. B. Pinhey on behalf of the Oharing Cross and Strand Electricity 
Supply Corporation, for the construction of an addition to the 
generating station at No. 85, Commercial Road, and authorised the 
erection of the addition as shown upon the plans. 


New Factory.— Messrs. J. Н. Heathman & Co., of 
Endell Street, W. C., have purchased a large freehold site near Chis- 
wick, on which they intend to erect new buildings for the 
more rapid manufacture of their patent telescopic scaffolds and 
ladders. They will also there establish a branch dope for lending 
out their manufactures to builders, electricians, and others, 


Paterson, Cooper & Co.— With reference to a notice 
appearing in our issue of the 17th ult., re Messrs. Foxcroft and 
Dancan's catalogue, Mesers. Paterson, Oooper & Oo., of Thistle 
Works, Paisley, N.B., write as follows :—" As this might be mislead- 
ing to your readers we would point out that Messrs. Paterson and 
Cooper's manufact business is being carried on under the style 
of Paterson, Cooper & Co., at the above address.” 


Reduction of Capital. The First Division of the Court 
of Session, Edinburgh, on the 23rd ult., ordered intimation of a peti 
tion presented by the Holland House Electrical Manufacturing dom 
pany, Limited, to confirm a resolution passed by the oompany, to 
reduce the capital from £20,000 divided into 2,000 shares of £10 
each, to £10,000 divided into 2,000 shares of £5 each. There have 
been issued altogether 1,044 shares. The sums proposed to be written 
off the assets ainount to £3,555. 


Ship Lighting.—With reference to our notice under this 
heading las; week, Messrs. W. C. Mastin & Co., of Glasgow, who 
have just opened a London branch of their basiness at 36, Seething 


Lane, E.C., under the superintendence of Mr. Thomas Soott, write to 
electric mast and side light 


5 паса to Acsi automatic 

icator, whic ey have fitted into a large number of steamers 
during the past few years. With their indicator in the signal lamp 
a double filament lamp is used. When the first filament breaks, the 
indicator automatically brings the second into circuit, an alarm bell 
rings and continues to ring until it is switched off, or until the lamp 
is renewed, and в lamp in the indicator lights to show by means of 
& coloured glass which signal lamp has gone wrong. 


Shot-firing in Mines,.—A fatality озоштей at the 
Chisnall Hall Colliery of the Pearson & Knowles Coal and Iron 
Company on 9th ult. through a shot being electrically fired at the 
"7006 moment, want of care on the part of the lighter being the 

use, 
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Water Power іп .Ireland.—The Irish Industries Bill, 
which was before the House of Lords on 21st ult., was withdrawn 
for further consideration. The promoters pro to utilise the 
immense amount of water power now running to waste for the purpose 
of establishing electrical industries. The proposal has nothing to do 
with the Shannon electrical power scheme. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—There were 50 applicants for the post of 
electrical engineer to fill the Mise d made by Mr. Blackman's 
resignation. Prof. Kennedy is to be adviser in regard to these, and 
he is also to be aked to appoint a suitable man resident in London 
to superintend the testing of the electric cables for the Quay and 
west end, which are being made by Mesars. Biemens Bros. & Co. 


Alloa.— Early this year the Gas Commissioners submitted 
to the Town Council а scheme for lighting the streets by electricity. 
The idea then was to have 34 lamps to light the principal streets 
where the traffic was greatest, commencing at the gas works, the total 
cost being estimated at from £2,800 to £3,000. By an arrangement 
between the Gas Com missioners and the Council this would have meant 
an increase on the rates of 1d. per £. The councillors present at the 
meeting expressed themselves unanimously in favour of the proposal, 
and the Gas Committee was appointed to take charge of the subject. 
Expert opinion was taken, and it was found that to light the streets 
with 18 arc lamps only would mean a cost of about £6,000, or 
double the original estimated cost. After much discussion and con- 
sideration, the Committee resolved to recommend to the Town 
Council not to ux the proposal to introduce the electric light in 
the meantime. This recommendation was duly considered at 
.& meeting held last week, Mr. McDonald, convener of 
the Gas Committee, submitted the report and figures received 
from Mr. Hogarth, of Messrs. Buchanan & Hogarth, electrical engi- 
neers, Edinburgh, and stated that the Committee had been influenced 
in their decision mainig by the great reduction in the number of 
lamps and large increase in cost, as shown in the above statement. 
The Gas Committee's recommendation was adopted, and Bailie Arrol, 
convener of the Gas Commissioners, gave notice that at the next 
meeting he would move that a provisional order be applied for. 


Austria and Hungary.—A central electrio lighting 
station has just been completed and put in operation in the town of 
Promontor. The plant comprises two steam engines, and two 
6)-kilowatt dynamos and a battery of accumulators of 500 ampere- 
hours capacity. 


Barmouth, North Wales.—Mr. D. Davies, who is 
applying for the provisional order, and who has made arrangements 
with the Urban District Council to support his application, has 
appointed Mr. Edwin Blakey, M.I.E E., of Barmouth and Bradford, 
consulting engineer for the scheme. 


Bath.—At a meeting of the Electric Light Committee last 
week, Mr. Robert Hammond, presented a report stating that 
on the whole satisfactory progress was being made with the 
new plant and machinery for the works. 


Belfast.—The Electric Committee has reported the receipt 
of 107 applications for the ition of engineer-in-charge. A su 
committee is to make a selection. The tender of Mesars. Victor 
Coates & Co. for steam pipes and cover plates has been accepted. 


Blackpool.—A public meeting of the ratepayers in 
Blackpool has passed a resolution protesting чыкт t the proposed 
сүреси of an additional £40,000 on electric lighting [шш ое: 
ments, and also condemned the scheme for adopting the overhead 
trolley system for the tramways as being dangerous, unsightly, and 
unsuited to a health and pleasure resort.” Not a single member of 
the Corporation was present at the gathering, and the resolutions 
were passed with but one dissentient. It is understood that if the 
consent of the Local Government Board is obtained for the borrowing 
of the money, the necessary extensions will be at once proceeded with 
despite this protest, 


Bray.—A proposal was before the Township Com- 


missioners last week to reduce the charges for current to 4d. per 
unit from July 1st. A он DOREM supported by the electrical 
engineer, Mr. Harris, was that а rebate system be adopted. Neither 
course seems to have been approved by the meeting. 


Bromley.—The Electric Lighting Company has sub- 
mitted to the Council а list of roads which it proposes to open for 
the purpose of laying mains. A committee will report. 


Camberley.—Mr. Lucas, builder, of Bournemouth and 
Camberley, attended before the District Ccuncil last week, in com- 
any with Mr. Bake, cf the firm of Messrs. Cooper & Bake, solicitors, 
London, and the engineer of a proposed new electric light company, 
in respect to powers to be sought by the new company. After dis- 
cussion, Mr. Lucas and the other parties interested were informed 
that the Council were not at the present time disposed to oppose 
their application for & provisional order, having regard to the fact 


that in the event of such provisional order being granted the Council . 


would not be stopped from itself obtaining sn order, but that the 
Council, in the interests of the per pda would require such precan- 
tions taken as would be for the welfare of the district. 


Cardiff.—The Lighting Committee has decided, on the 
recommendation of tbe electrical engineer, to reduce the rate for 
places of worship to a uniform one of 5d. per unit. 


Dawson City.—It is stated that a Bill has been passed 
authorising the erection of an electric lighting undertaking in Dawson 
City. The work of erection, &c., is to be put in hand immediately. 
Street railways are also p Dawson City, like Buluwayo, 
means to be up to date in respect to lighting. 


Derby.—The Derby School Board have, on the recom- 
mendation of the General Purposes Committee, decided to take no 
further steps at present with reference to the proposal to light the 
Traffic Street Schools by electricity, though it is probable the 
question will not be shelved indefinitely. 

A Local Government Board inquiry was held on Thursday last 
week by Col. W. R. Slacke, R.E., into an application by the Corp>ra- 
tion to borrow (amongst other sums) £20,000 for purposes of electric 
lighting. It was explained that the money was required in order 
to meet the expenses necessary for the provision of an i 
supply. 

Dublin.—The Electric Light Committee is to ereot two 
underground electric light sub-stations—one in Merrion Square and 
the other in Upper ille Street. 


Durban.—It is stated that the Government has just 
imported further plant for & new electric lighting station for the 
illuminating of the Point. An installation is placed in the 
hospital, and the will shortly be lighted by electricity. The 
Town Oouncil has decided to reduce the price of current from 1s. to 
9d per unit. 


Fleetwood.—The Highways Committee of tbe District 
Council has recommended that 21 days' notice be given to the Fleet- 
wood Electric Light and Power Syndicate to commence their works 
for the illumination of the district. In default of compliance with 
the notice, steps will probably be taken to cancel the existing arrange- 
ments. 


Hackney.—The Vestry has had another discussion 7e 
electric lighting, and has by 60 votes to 29 resolved not to allow the 
powers to get into the hands of a company. The Electric Light 
Committee is asking the Board of Trade to postpone revocation of 
the order for another 12 months, until June 9th, 1899. A long dis- 
cussion took place ing Mr. Medhurst’s connection with the 
Vestry, and it was resolved to obtain from three engineers their fees 
for advising the Vestry. A proposal that an expert be asked to report 
upon the worth of Mr. Medburst's scheme was rejected. 


Hampstead.—The Vestry has requested the Lighting 
Committee to consider and report as to which other of the roads of 
the parish should be lighted by electricity. It has also been resolved 
„That the present charges and method of charging for electric cur- 
rent for public and private lighting be referred to the Lighting Oom- 
mittee for consideration and report." The Works Committee is to 


report upon the advisability of placing in the board room an elec- 


trical indicator for automatically recording the votes of members. 


Hanley.—The Electric Lighting Committee recently 
reported that the borough and electrical engineers had submitted 
plans and estimates for new high-pressure feeder mains and 
other electricity mains in consequence of the heavy demand upon the 
existing lines st the time of the msximum load in the evening, and 
they reported that it was absolutely necessary that the work should 
be gone on with at onoe, in order to be p for the ensuin 
autumn and winter. The Committee recommended that addition 
mains be laid from the works to the ‘centre of the town, that provi- 
sion be made for laying additional mains or spare pipes for fature 
mains in other places at the same time that the Telephone Compan 
are laying their mains, that three new sub-stations constructed, 
and two of the present sub-stations be enlarged, and tbat application 
be made to the Local Government Board for permission to borrow 
£4,000 for electric light works, repayable in 25 years. The report was 
adopted by the Council. 


High Wycombe.—The Electric Light Committee has 
inspected the public lamps, and has proposed certain additions to, 
and alterations in, the positions of electric lampe. The Electric 
Light Company will not be able to supply current for the lamps 
for some eight weeks, and the Gas Company declines to take a con- 
tract for less than three months. The Town Council bas accepted 
the tender of the Electric Light Company for wiring and fitting the 
Town Hall for £38 ; ditto the Police Station, £12; and for supplying 
and fixing five arc lamp standards at £14 2s. 6d. 


Hull.—The engineer reported to the Electric Lighting 
Committee last week that he had inspected, at Messrs. Biemens's 
works, the cables to be used in the East Hull extension, and found 
them satisfactory. Не also reported that that firm had done the 
100 private service connections included in the contract. The 
engineer recommended that connections from now be made by the 
Corporation. It was determined to defer the further consideration 
of the report, Messrs. Siemens to do the work in the meantime. The 
Sculcoates Lane new station will probably be completed in two 
months. The engineer reported several new consumers, the principal 
being the Eastern Morning and Hull News Company, Limited, who 
applied for electricity for a motor of 35 horse-power—the largest 

tric motor yet connected to the Corporation system. 


Ipswich.—The Electric Lighting Committee considered 
seven offers from electrical firms re electric lighting, and these were 


submitted to Prof. Kennedy for his advice. Prof. Kennedy's report 
advised the Council to keep its provisional order in its own hands, 
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it worked out an engineer in the usual way. The 
M ы coo ed. on the ern recommendation, to take the 
necessary steps to carry out the powers under the provisional order. 


Kingston.—The Kingston Board of Guardians have 


decided to provide for electric lighting in the new union offices, the 
purses’ homes, And the new male infirmary. 


Iambeth.—At the Vestry meeting last week approval 
was given to the plans submitted by the South London Electric 


Ворріу Corporation for the erection of а refuse destructor in Benge- 
worth Road, Loughborough Junction. The destructor, which is to 


be bails by Messrs. ove, Alliott & Co., will be arranged on 
similar lines to that at Shoreditch, which the General Purposes Com- 
mittee inspected before consenting to recommend the Vestry to pass 
the plans. 

Iarne—The Town Commissioners have agreed to pur- 
chase the gas works as a going concern, subject to the approval of 
se aust lighted by tho electri hight EARS ане ы 

t ligh y с company (i some years 
Lie Murs. Gordon & Co., London) under a three years’ contract, 
and on the expiration of the term, it is expected that the Com- 
missioners will combine both lights, so as to give ое and satis- 
factory lighting in all tbe streete. The Board will shortly take into 
consideration the advisability of buying the electric works; £8,000 
is the price asked by the directors. 


Leamington, —It is stated that the Board of Trade has 
decided not to proceed with the О on electric lighting order 
during the present year. The is said to be wai for the 
decision of the Honse of Commons in regard to other Bi It is 
expected that the Midland Electric Lighting Oompany, which is at 
present supplying electricity in the borough under an ment 
with the Corporation, will seek to obtain а provisional order next 
yeat, when the Corporation again moves in the matter. 


Lewisham.—The Works Committee of the District 
Board of Works has considered a communication from the Board of 
Trade, enclosing a letter from the Blackheath and Greenwich Electric 
Light Company asking for permission to supply energy on the alter- 
hating current system in portions of the area prescribed by their 
order, The Committee has considered a report from the surveyor 
upon the subject, and on their recommendation it was decided to 
inform the Board of Trade that in their opinion the direct current 
syitom would be preferable. 


liverpool.—At a meeting of the Lighting Committee on 
24th ult. i$ was recolved to extend the electric lighting to King Street 
and Rodney Street. During about 12 months there has been an in- 
ing of from 96,772 to 140,660 units in the electric lighting of the 


y. 
The Lighting Committee recently approved the plans for two 
district stations at Lane and Smithdown Road for the 
distribution of electricity, and tenders are to be invited for the work 


long Eaton.—Ata recent meeting of the District Council 
permission was granted to the Co-operative Society to lay electric 
wires in the streets to their new premises; but the clerk since 
ү. that he had found the Council could not give permission of 


Iadras.— It is stated that Mr. Hanning, the engineer of 
the Electric Construction Company, in charge of the Madras tram- 
ways, has referred the question of supplying electric lighting to 
Places in Madras to his directors in England, and an early reply is 
expected, 


Middlesex,—The sum of £5,000 is provided in the 
estimates of the Middlesex County Council for the electric lighting 
of the idiot annexe at the County Asylum. 


Horecambe,—The hopes that current would be available 

last week for illuminating the promenade were not realised, as the 

engineer fonnd it necessary to attend to certain of the 

plant оп its arrival at the works. It was cted that one night 

this week the lighting of the promenade from View to the West 
Ead pier would be un fait accompli, 


‚ Morley.—On 24th ult. the inauguration of the Corpora- 

tion electricity works took place in the presence of а large company 

of local dignitaries, Alderman Stockdale, chairman of the Electric 

lighting mmittee, declared the works open. Mr. кч W 
, consulting engineer, was represen y Mr. 

Hawes, who described the works to the company. After light refresh- 

ments, the usual toasta were given. 


Neweastle—Mr. George Lamb, lamp inspector to the 
Corporation, has presented a p rt to the Special Committee rela- 
live to the Corporation un ng the supply of electricity. At 
Present, the nomber of gas lamps is 909, and the total cost is £2,234 
124 6d. per annum, To replace these gas lamps by electricity, 350 
arc lamps would be required, ranging from 66 to 77 yards apart. The 
Cost of 850 10-ampere arc lamps for current, carbons, and attendance, 

g 3,775 hours, and consuming 1,246 units each per annum, 
"r be:—Current, at 2d. per unit, £3,635 2s. 8d. ; at 23d., £4,400 

Paddington,—The Casual Ward Committee of the Board 
of Guardians have asked the Visiting Committee to report as to the 
advisability of providing machinery for lighting tbe Guardians 
premises by electricity, 


Rotherhithe,—The Vestry last week deferred for six 
months, в proposal to instruct the surveyor to report on the sdvis- 
ability of using heat from the dust destructor for supplying electric 
current for lighting the Town Hall and other municipal buildings. 


Ryde.—A public meeting is to be held on July 4th to 
consider the electric lighting question. 


Salisbury.—The works of the Salisbury Electric Light 
Supply Company, Limited, commenced running on Wednesday, June 
22nd, when customers received a supply of current. 


Sheffield, —Proofs of compliance with the further Stand- 
ing Orders of Parliament were examined on 27th ult., in res ect of 
the Sheffield Corporation Bill for the transfer of the undertaking of 
the Sheffield Electric Light and Power Company, and the Bill was 
passed on to the next stage. 


Southampton.—The Corporation bed a discussion last 
week regarding the electricity acccunts. Alderman Bone, chairman 
of the Electricity Committee, said that the revenue account for the 
rd 1897-98 was £900 more than in 1896-97. The increased revenue 

ad been gained on the same plant and maintenance expenses, and 
also during the year there was & reduction in price. He felt sure 
that in two or three years the electric lighting works would prove to 
be a y eiue property for the Corporation, and if the Corporation 
would support the committee in carrying out all that was necessary, 
and the works were not starved in any way, it would be a success. 
The accounts were adopted. The electrical engineer has reported 
that the number of units metered at the works for May was 13,930, 
an increase of 5,490, or 58 per cent., over the number for May, 1897. 


Teddington and Twickenham.—The week before last 
representatives of the District Councils of both of the above districts 
conferred respecting the proposal of Edmundson's Electricity Cor- 

ration, Limited, to establish a company for the purpcse of supply- 

electricity for public and private ure in Teddington and 
Twickenham. It was ‚ after some discussion, that at present 
the respective Councils could not be recommended to accept the pro- 
posals of the company, but that a further meeting of the joint 
committee should be held to discuss the matter in October. 


Tipton.—The District Council last week resolved to seal 
the agreement with the Midland Electric Corporation for Power 
Distribution for supply of current to the Council at a maximum of 
ner per unit, and also to approve of the application for a provisional 
order. 


Tunbridge Wells.—Mr. H. L. P. Boot, M.LE.E, the 
borough electrical engineer, has published hie second annual report, 
from which it appears that the receipts from private consumers were 
£4,703, and for public arc lighting £435, the average price of the 
private lighting being 575d. per unit, and the public lighting 2:834. 
рег unit. The net profit for the year ів £1,632, while the surplus to 
date, including £900 voted tothe relief of the General District Rate, and 
after meeting all calls on capital and revenue accounte, ia £3,260. The 
number of units sold for public lamps is 63,878, and to private con- 
sumers 194,763. The capital expenditure in round figures amounted 
to £30,000, being an increase for the year of. £7,C00. 

Tynemouth,—4An entirely new electric lighting installa- 


tion has been put in at the Tynemouth Aquarium by the new owners 
There are 20 2,000-C Р, arc lamps, and a great number of incan- 
descents. 

Yarmouth.—The borough surveyor has been instructed 
to extend the festoons of incandescent electric lamps on the 
parade, the first cost being estimated at £200 and the annual 


expenditure £60. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. | 


i 


Brierley Hill.—0On the 24th ult. a special meeting of the 
Council was held to consider the manner in which the British Electric 
Traction bru a аге laying down tramways through the district, 
and particularly the levels thereof. The meeting was called on the 
requisition of three membere. The surveyor said if the Council 
would only wait, it was the intention cf the company to do away 
with all the objcctions now raised. The company would do all that 
was necessary at theirown cost. The question was referred to the 
Tramway Committee. 


Brompton and Piccadilly Circus Raiiway.—The 
capital of the Brompton and Piccadilly Circus Railway Company 
will, according to the Z'i»ies, be offered to the public in a few days. 
The capital is 2600,00) in £10 shares. This line will run from South 
Kensington Station to Piccadilly Circus, with fiye intermediate 
stations. The tunnels are to be 114 feet in diameter, and the line will 
be worked by electricity generated at a station on the Thames at 
Chelsea. 

Dublin.—An application for an order in Council for 


various extensions and alterations by the Dublin Tramways Company 
came before the Privy Council at Dublin Castle on 25th ult. 


Great Northern and City Railway.—This company 
has officially notified that 16 does not intend to proceed any further 
with the Bill to extend the authorised electrical railway to Finsbury 
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Park. The withdrawal of this Bill in no way affects the original 
scheme, but is merely ап sbandonment of a proposed extension of 
1 mile 13 chains. 


Hastings.—It is stated that Mr. W. M. Мру will 
renew his 17 to the Light Railway Commissioners in October 
for permission to lay down а system of electric traction in the 
коеш, The application will be to run а line connecting Hastings 
and Bexhill. 


Herne Hil] to Farnborough.—The Works Committee 
of the Lee Board of Works has recently reported оров this light 
railway echeme, the promoter of which seeks to obtain Parliamentary 
powers to construct what would be practically an electric tramway 
from near Herne Hill station to Farnborough, passing in front of the 
Crystal Palace and entering the Lewisham district at the north end 
of the Crystal Palace Parade, and thence down West Hill, Crystal 
Palace Park Road (partly in Beckenham), and along Beckenham 
Road to the boundary of the district next Beckenham, from which 
point it is to pass through Beckenham, Shortlands, and Bromley, to 
Farnborough. The total length of the p d line is 11 miles 
5 furlongs and 3:4 chains, and the length in the parish of Lewisham 
is 1 furlong 2j chains, and in the hamlet of Penge 6 furlongs 
8 chains. The committee’s report says that the overhead trolley 
system is to be used ; and this it regards as unsightly and an obstruc- 
tion, as the width of Beckenbam Road—20 feet 9 inches between the 
kerbs-- is not sufficient to allow a line of traffic each side of the tram- 
way in certain parts. The committee farther pointed out that the 
propcsed railway is to be used for the carriage of goods as well as 
passengers, and that large quantities of objectionable matter may be 
taken by it from London into the country. At the junction of 
Beckenham Road and Anerley Park it is proposed to alter the 
gradients of the roade, and both alterations are, in the opinion of the 
committee, very objectionable. They therefore recommended, and it 
was decided, that the necessary steps be taken for opposing the 
scheme, and that the clerk be instructed to communicate with the 
тасш neighbouring authorities in the matter with a view to joint 
action. | 


Kidderminster.—The Kidderminster and Stourport 
Electric Tramway Company purposes to lay down five additional 
" turn-oute"—two in Kidderminster, two Stourport, and one 
between the two towns. 


Kirkcaldy.—Prof. Kennedy’s amended report on the 
introduction of electric light and traction into Kirkcaldy bas been 
received, and is stated to be highly favourable. In the town there is 
LEONE opinion that the Corporation should take the scheme in 


Limerick.—The Corporation sitting in committee held 
а discussion regarding the various communications which had been 
received regarding electric trams. The Corporation will hold a 
special meeting on July 4th to discuss whether it is legally entitled 
to entertain either of the proposals. 


Metropolitan Railway and Electric Traction.—The 
Select Committee of the House of Lords resumed its consideration 
of the Metropolitan Railway ош: Bill on Thursday last week. 
Bir John Wolte Barry, C.E., consulting engineer to the promoters, in 
the courte of evidence, said that the existing ventilators would be 
required whether traction by eleotricity was adopted or not. The 
view of the departmental committee which had sat to consider this 
question was that even with electric traction new ventilators were 
required. This finished the promoters’ case on the ventilation 
of the Bill. Evidence against the Bill was then heard ; after which 
Mr. Freeman, Q.C., explained the portion of the Bill seeking power 
for electric traction, against which the Great Western Railway had 

etitioned. In the result an amendment was agreed upon. Sir J, 
Wolte Barry declared that it would be quite easy to work the 
Metropolitan trains electrically without interfering with the Great 
Western service, but he believed that аз soon as the change was made 
the Great Western Railway would see the advantage of 1 he 
electricity. The committee decided that the preamble of the Bill 
been proved and proceeded to the consideration of the clauses. A 
pose was inserted for the protection of the Great Western 

way. 


Moss Side.—The Urban District Council has resolved to 
negotiate, through the Tramway Sub-committee, with the Manchester 
Corporation for the leasing to the Corporation of the existing and 
all authorised and subsequently acquired lines of the Council, on the 
expiration of tbe present lease, to the Manchester Oarriage and 
Tramways Company, for a term of years, upon the basis of a fixed 
rental per mile. Opposition to the Manchester Carriage Company’s 
Bill, now before Parliament, is not to be withdrawn. Application is 
to be made to the Board of Trade for power to borrow a sum not 
exceeding £13,000 for the construction and reconstruction of tramways 
in the district. 


Newcastle.—On 17th ult., at a meeting of the Tramways 
Committee, Dr. Hopkinson, and Mr. Colam, Edinburgh, expert on 
the cable system of haulage, attended, and briefly discussed the 

ition of affairs, promising, however, to furnish detailed reports on 
he respective methods as applicable to the newand old routes. 


North Staffordshire Tramways,—A conference of re- 
presentatives of local authorities, through whose districts the South 
Staffordshire Tramways run, was held at the West Bromwich Town 
Hall on sara The conference was convened by the Mayor of 
West Bromwich (Councillor T. Pitt, J.P.) in accordance with a promise 
he kad made to Bic Francis Marindin and to the local authorities of 


the district. In addition to West Bromwich there were represented 
the Corporations of Dudley and Wednesbury; and the Urban 
District Courcils of Handsworth, Upton, and Darlaston. The chair- 
man (the Mayor of West Bromwich), in opening the proceedings 
said he believed sll the local authorities received copies of the 
proposals of the British Electric Traction Company, and which the 
company wished to be incorporated in a Bill in taking over the 
tramway for 21 or 26 years. Before coming ќо а conclusion with 
reference to these proposals, he thought he ought to explain the 
position of West Bromwich. A committee had been appointed to 
collect information, and to consider whether it was advisable to 
municipalise the tramways singly as a corporation or jointly with 
the other authorities. Their deputation had visited Leeds, Bristol, 
Dover, and Wednesbury, where they had the overhead electric 
traction; Blackpool, where they saw the conduit system; and Bir- 
mingham, where they saw the cable and c accumulation 
systems. They found that the tendency of corporations was to 
municipalise the tramways. Thirteen corporations had already 
obtained powers to work the tramways, while 11 corporations were 
now promoting Bills before Parliament to obtain powers to take 
over the tramways, and eight had the matter under consideration. 
They aleo found tbat 24 corporations had laid down existing tram- 
ways, and leased them to companies. After considering this phase 
of the question, the deputation had decided to recommend that 
West Bromwich should take over their portion of the tramways at 
the end of the present lease, four years hence, or go in with the 
other authorities in jointly teking over the whole of the tram lines 
of the district. The deputation thought that whatever system of 
traction was recommended, it should be one that would be likely to 
pay either a company or the lccal authorities. The cost of the 

implex conduit system, not yet adopted by any local authority, was 
£8,500 per mile of tingle track. The cost of the Blackpool conduit 
was £13,237 per mile of le track. The cost of the cable per 
mile single track was £11,000, while the cost of the overhead was 
£6,00) per mile of single track. He then quoted the following 
figures to show the costs of the different systems :—Simplex oonduit 
system, £122,095; Blackpool conduit system, £242,959; cable system, 
£223,712; overhead electric system, £121,412. After a prolonged 
discussion the following resolution was unanimously adopted, and 
another meeting fixed for July 20th.— That having regard to the 
views expressed by the Mayor of West Bromwich with reference to 
the tramway undertaking, this meeting be adjourned to erable the 
T local authorities to consider the suggestion of municipalisa- 

on." 

Portsmouth.—The Bill promoted by the Portemouth 
Corporation to authorise tbe purcha:e of the local tramways has 
pene the House of Lords without рр After the position has 

een duly considered steps will be taken to give the company notice 
of the intention to purchase. Ata recent meeting of the Tramway: 
Committee, under the presidency of Alderman G. Ellis, J.P., the form 
of electric traction to be used on the system was under consideration, 
and it was decided that before recommending any scheme, it would 
be advisable for a deputation to visit towns in which electric tramways 
are at work. Accordingly, at the next meeting of the Council, 
authority will be sought to expend £100 in connection with the 
proposed deputation. 


Southampton.—The arbitration case between the Tram- 
ways Company and the Corporation was concluded on the 18th vlt. 
at the Westminster Palace Hotel before Sir Henry Oakley (umpire), 
Mr. G. Hopkins, С.Е, and Mr. J. Kincaid, О.Ю. (arbitrators), and 
Mr. W. Phipson Beale (legal assessor). The matter was the valuation 
of the tramways which the Corporation desires to purchase. It was 
propoted that the arbitrators and the umpire should view the 
property before making an award. 


Southport to Lytham.—A Manchester paper says that 
during last week representatives of two contracting firms have been 
considering the details of Mr. E. Speddy's scheme for the con- 
sttuction of an electric tramway from the end of the promenade at 
Bouthport to Lytham across the estuary of the Ribble, which it is 

roposed to span by а high-level bridge. The scheme is pronounced 
ensible by high engineering experts, but the cost will be a matter 
requiring consideration. At present the only land communication 
between the towns is through Préston or Burscough Junction, and 
great inconvenience is experienced. Opposition to the scheme is 
expected from the Preston Dock and Harbour authorities, who have 
a large interest in the estuary, in which they һауе recently spent 
£120,000 in the erection of training walls and the deepening of the 
channel. | 


Tramway Bills.—On Friday last, the Dundee and 
Aberdeen Corporation Tramways Bills commenced hearing before the 
House of Commons committee. 


Tanbridge Wells.—A large majority of the members of 
the Tunbridge Wells Tradesmen's Association have voted against the 
proposals to introduce a system of electric trams into the town. 


The Waterloo and City Railway.—The Duke of Саш- 
bridge will, according to Wednesday's Times, formally open tha 
Waterloo and City Railway on Monday, July 11th. His Royal 
Highness will be received about noon at Waterloo by Mr. Wyndham 
Portal, the chairman of the Waterloo and City Railway Company, 
accompanied by the rest of the directors of that company, and the 
directors of the London and South-Western Railway Company, as 
also by Mr. Charles J. Owens, the general manager, engineers, and 
other cffücials of the two lines. The Duke will be conducted down 
one of the inclines which lead from the terminus of the South- 
Western Railway to the platforms of the Waterloo and City line, 
where one of the new electrio trains will be in readiness to convey 


ay 
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the party to the City Station, which is sitaated underground imme- 
distely opposite the Mansion House. His Royal Highness will 
alight to inspect the station arrangements, and, baving declared the 
line open, will return to Waterloo, where he will lunch with the 
directors of the two companies. Sir Francis Marindin has already 
made an unc ficial inspection of the permanent way, and at his sug- 
gestion the tresds of the two staircases giving access to the City 
gtation—one at the angle of the peus of Mesars. Mappia & Webb, 
in tbe Poultry, the other in Walbrook fronting the Mansion House— 
bave been increased in width so as to comply with the Board of 
Trade requirements. These staircases will afford ingress and egress 
to the City station pending the approaching completion of the public 
subway below the crowded crossing at the Mansion House, the Bank 
of England, and the Royal Exchange, and as soon as the subway is 
ready for use а third means of v hai to the new railway will be 

It ish that the will be available for traffic on 


the day following the opening ceremony. 


TELEGRAPH AND TELEPHONE NOTES. 


Buenos Ayres Telegraph Service.—From the report 
of the Minister of Public Works for the Province of Buenos Ayres 
on the Telegraph Depart ment durirg the four years of the Governor- 
ship of Dr. Udaondo, the Review of the River Plate takes the 
following data:—“The new lines constructed from May lst, 1894, to 
April 30th, 1898, mounted to 6453 kilometres at a cost of $143,207 %, 
the total length of line on April 30tb, 1898, being 4,771 kilometres, 
and the average cost per kilometre $221 . Besides the zew lines, 
650 old lines have been completely renewed. The Telegraph 
Department of the Province has drawn up a scheme for further 
improving the e api service by the construction of new lines to 
the extent of 1,801 kilometres, at a cost of $142,142 ”/„. The 
President, in his Metesge at the opening cf Congress, said that 
various improvemente had been made during the past economic year 
in the telegraph service of the Republic. During the year 498 kilo- 
metres (f line tad been constructed out of the funds provided 
by the Bedget, whilst existing lines had been strengthened (new lines 
added) to the extent of 1,237 kilometres, and 4 kilometres of 
cable had been laid in various rivers. The tctal length of the 
National telegraph line amounts now to 18,525 kilometres, with & 
total of 40,502 kilometres of condactors. The modification of 
the tariff has been one of the notable events of the year; due to this 
seven railway compaoies have adopted the National tariff, and have 
adhered to the Argentine Telegraph Convention. The revenue of 
the Post Office and telegraphs in 1897 amounted to $4,233,650, an 

of 6 per cent, on 1896." 


Cable Ship “Н, C. Oersted."—The cable ship H. C. 
Ücrsed has li ft Henley's Telegraph Works, North Woolwich, for the 
North Sx. The Oersted has taken 100 knots of submarine cable 
manufactured at Henley's, including several miles of в new type «f 
cable specially designed to resist breakage by trawlers. 


Central and South American Telegraph Company. 
Ar. John Harold, writing to the South American Journal, of the 
lith ult, in connection with the subject of foreign competition in 
Bouth America says:—" Among other instances which could be 
adduced of the stolid indifference of our merchants and traders is 
сое mentioned by Colonel Vincent, namely, telegraphic communica- 
tion in South America. Tae colonel pointed out that ‘at ttis 
moment England is dependent upon American cables and wires for 
the knowledge of the events occurring in Brazil and Argentina. Ycu 
Will baye observed that most South American cablegrams reach us 
aie the United Btates The blame attaching to this lies with 
the Englishman, As the telegraph, in these our times, is the very 
life-blood and soul of commerce, the subject, as it affects the South 

erican Continent, is one deserving more attention than a mere 
passing allusion. The Central and South American Telegraph Com- 
чы New York, U.S., own а Trans-Andean line, crossing the 
Continent, from Buenos Ayres to Valparaiso, where it connecte with 
their submarine lines, which are laid along the West Coast, stretch- 
tng northerly to the Isthmas of Tehuantepec, Mexico, which it 
crosses, to а port in the Galf of Mexico. The submarine cable is 
then extended to a port in Texas, near Galveston, where it joins the 
landlines of the Western Union, and so reaches New York. Most 
of the messages, therefore, intended for Europe, from Chili, Peru, 
Central American Republics, Mexico, &., and at cut rates from 
Argentina, reach their destination vii New York, subject, naturally, 
to the supervision of the United States companies. I have said 
that the blame a to this condition of telegraphic com- 
menication lies at the door of the Englishman. are the 
proofs, The first Trans-Andean line, from Valparaiso to Argentina, 
was owned by a Chilian company. It was offered for sale in London, 
M & moderate price, and, as usual, was declined. The Americans 
grabbed it, and, as usual, the Englishman laid a line parallel to it, 
thos dividing the traffic, and splitting the revenue, to the detriment 
of investors, not to mention the loss to our manufacturers and mer- 
chante, whose messages pass over the American lines. Tbe E ge 


mabmazine line from Valparaiso to Callao (Peru) was dupli 
‘the Central and South American gen r 


Company aforesaid. There they 
were blocked. There was a Funk reg 


Teach the United States and Europe. That was supplied. The 
Republics of Pera, Ecuador, and Columbia granted concessions for 
submarine Наев along their respective coasts, beginning at Callao, and 
ding at Panama, to connect them with the Eugliah lines. These 


were granted in the early part of 1879. War was declared by Obili 
against Peru. An extension of time was imperative, for no cable 
manufacturer would contract to make and lay cables during a state 
of hostilities, with a certainty of their being cnt. Extensions were 
obtained in November, 1880. The grants were purchased by the 
Telegraph Construction and Maintenance Company, cf London, who 
most honourably drew a cheque, simultaneously with the execution 
of the contract, for £1,500, and cabled the amount to New York in 
proof of bond fides. The Americans illegally themselves of 
these extended concessions, and laid the cables, and, although Eoglish 
interests vastly exceeded those of America with the Southern . 
tinent, yet telegraphic communication is nearly monopolised by their 
competitors. Among others, one curious instance of the evil resulting 
from this monopoly bas arisen in the case of Peru. Їп 1890 the then 
Peruvian debt of £58,000,000, nearly all held in England, was extin- 
guished, and bonds and stocks for £20,200,000 issued in its place. 
And. yet telegrapbic messages from Peru (where alone the property 
of the Peruvian Corporation is situated) must reach the management 
in London vii New York This anomaly has existed for several 
years, exercising a potent influence on the virtual extinction of the 


capital of £20,000,000.” 


The Empire and Telegraph Cables.—In rep-oducing 
an article which appeared in these columns, the Sydney Daily Tele- 
graph, of May 21st, publishes the following letter from Captain 
Audley Coote, who, we understand, is representing in Australia the 
interests of the French company which has laid a cable from 
Australia to New Caledonia, and which proposes to continue this line 
across the Pacific to the Hawaiian Islands, where it will be met by 
an American line from California. We must say that we would much 
prefer to see this work done by our own nation. Captain Coote 
writes :—“ Sir,— Will you please let me bring under your notice an 
article that has appeared in the ErEgcTBICAL Review of March 4th 
and 18th of this year, headed, ‘The Empire and Telegraph Cables,’ 
copy of which I enclose, thinking it would interest you at this time. 
Believing, as I do, that the press of Australia are the next most inte- 
rested to the Government in haviog thie project carried out as soon 
as possible, and so complete the girdle round the world, and couple 
5 and the great islands of the Расійз Osean, I shall be 
glad if you will find space for this interesting artícle. — Yours, &c. 
AUDLEY Coors.” 


Interruptiors to Australian Trunk Landiines — 
We learn frcm the Australian papers that on May 17th the main 
landline which conn: cts the principal centres of commerce in Aus- 
tralia and New Zealand with Europe via Port Darwin was again 
interrupt: d, and that, as generally happens on such occasions, the 
only other means of communication by the Western Australian land- 
lines to Roebuck Bay was practically useless, telegrams, therefore, 
being subject to much delay. Under these conditions, which are 
very far from being as exceptional as Sir Charles Todd, the P.M G. 
of South Australia, would fain have us believe, it is uct to be won- 
dered at that “ great dissatisfaction is expressed at the delay of cable 
messages Owing to the imperfect state of the Port Darwin line.” 
The breakdown on the Port Darwin line in this instance occurred to 
the north of Quorn, and until the line was restored to working order 
telegrams from New Zealand, Queensland, New South Wales, and 
Vic:oria would have to travel over an additional 1,000 miles of unre- 
liable landline before joining the cable at Roebuck Bay. In the case 
of a telegram from Burketown in Queensland to reach the cable 
station at Roebuck Bay, this would have to pass over the landlines 
which run along the Australian coast, and in so dcing would have to 
travel over а length of laudline which is greater than the distance 
between London and OCalcutta, or several hundreds of miles more 
than the distance intervening between London and Vancouver. 
When we recollect that some 2,000 miles of this line bave been 
described by such an optimist as Bir Coarles Todd in the following 
terms, we can feel no surprise at tbe discontent expressed in Ans- 
tralia and New Z:aland. The Postmaster. General of South Australia, 
{п speaking of the Roebuck Bay landline, said, “ It is acknowledged 
to be the worst landline in Australia, the many fogs on the ооа 
rendering it very hard to get signals through." It must be very bad 
indeed before this official with his long experience of the Port Darwin 
line ventures to condemn it. 


Mutual Telephone Company.—A financial paper says 
that the shares of the Mutual Telephone Company, mite, 
Manchester, have been alloted, thus accomplishing the final require- 
ment of the Treasury Minute. Formal votes in favour of the com- 
pany have been passed by the Oouncils of Manchester, Salford, 

coles, and 16 urban districts in the Manchester telephone area. 
Support by resolutions from about 300 other municipal and urban 
district authorities, Chambers of Commerce, including the Man- 
chester Chamber, and trade protection societies has been received. 
Much more than the capital required for carrying out the undertaking 
has been subscribed, and applications for upwards of 3,000 telephones 
bave been received. 


New Cable Steamer.— On 20th ult. Messrs. Vickers, 
Sons & Maxim, Limited, launched from their naval construction 
works at Barrow-in-Furness a rex four-masted twin-screw steam- 
ship, adapted for carrying and laying submarine telegraph cables, 
built to the order of the Telegraph Construction and Halntenanos 
Company, Limited. She is the largest cable steamer afloat. The 

rinci dimensions are: — Length between perpendiculars, 440 

eet; breadth moulded, 54 feet; depth moulded to spar deck, 32 feet 
9 inches; length over all, 465 feet. On the spar deck amidships is 
built a large erection extending right across the ship, a range of com- 
modious and elaborately furnished staterooms, surgery, doctor's room, 
&c., and a large dining saloon. The cable drums are vertical, with a 
capstan above each, and are placed оп the spar deck. In four of the 
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holds Jarge circular tanks will be fitted, ranging from 44 feet diameter 
to 48 feet, and from 17 feet to 32 feet in depth. A powerful engine 
has been fitted for the raising of cables when in search of a break or 
fracture. If desirable, the vessel, which was named the Anglia, can 
be converted into a cargo vessel of 8,000 tons. She is lighted through- 
out with electricity. 


The National Company and the St. James's Vestry. 
existing between the Bt. 


News need to be read along with the St. James's Vestry Olerk’s letter 
which appeared in our issue. 


Telegraphic Interruptions and Repairs :— 


OABLES. Down. Repaired, — 
шы Pierre (Anglo, 1869) April 6th,1893 ... m" 
Bt. Oroix-Trinidad ., Nov. 30th, 1896  .. “© 
Mole St. Nicholas- — | Sune 10th, 1898 .. June 23rd, 1866 
era ANO ) June 10th, 1898 .. T 
Oom s cable— 
Oable beyond Gurupa... 6 198. ese iss 
rus-Latakia #06 eee e [] 8 вео eee 
Ceara-Pernambuoo .. . Jane 28th, 1898 ... 805 
Maranham-Para „ April 17th, 1898 ., 
Hong Kong-Manila eee May Srd, 1898 e 
Loanda-San Thomé .. June 3rd, 1898 
LARDEINES. 
Trans-Oontinental 
yond Manol line >} March 12th, 1893 eet еее 
Oartagena-Barranguilla — ... July 4th, 1896 ... eee 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—July 11th. Estimates of designs are wanted 
for the electric lighting of the West Parish Church for the Town 
Council. Specifications may be seen at the office of the city architect, 
224, Union Street, and offers and designs sent in to P. M. Cran, Esq., 
city chamberlain, Town House. 


Exeter.—July 5th. The Corporation wanta tenders for 
the supply, delivery, and fixing of a steam alternator of from 100 to 
юк арат The alternator has to be fixed by Michaelmas. 
Bee our “ Official Notices” this week. 

France.—July 7th. The Municipal Authorities of Varzy 
(Niévre Department) are inviting tenders until the 7th inst. for the 
establishment of a central electric аш качон in the town. 
Particulars may be obtained from, and tenders to be sent to, La 
Mairie de Varzy (Nièvre), France. 


to, Le Sous-Becretariat d'Etat des Postes et des Telegraphes, Rue 
de Grenelle, 103, Paris. 


Hammersmith,—July 4th. The Vestry wants tenders 
for the supply of eight 25-kw. transformers. Particulars from the 
Vestry Olerk (ut, W. P. Cockburn), Town Hall; also see our “ Of- 
cia] Notices " June 24tb. 


Hull.—July 1st. The Corporation wants tenders for 
wiring and the supply of fittings for the East Hull Baths. Parti- 
culars from the city engineer (Mr. A. E. White). See our “ Official 
Notices” Jane 17th. 


Melbourne.—Angust 16th. The City Council is in- 
viting tenders for the supply and delivery of arc lamp carbons. See 
our Official Notices June 24th. 

Middlesbrough.—July 15th. The Tees Union Shipping 
Company are inviting tenders for the construction and erection of an 


hoist upon their wbarf at кар rerit, . Particulars, &c., 
from Mr. J. G. W. Aldridge, 9, Victoria Street, S. W., and tenders to 


tenders for the construction, supply, and erection of boilers, pumps, 
( tank’ surface condenser, fuel economiser, 


Northwich.—July 14th. The Guardians invite tenders 
for the electric lighting of their Workhouse. The premises may be 
viewed, and on, &c., obtained, upon application to the 
Master of the Workhouse. 


Shanghai.—August 10th. The Shangha: Municipal 
Council invites tenders for the supply of two 100-kw. direct coupled 
= ge alternators, switchboard, and water-tube boiler. Particulars 
ang specifications to be obtained from Messrs. John Pook & Oo., 8, 
Jeffreys Square, Bt. Mary Axe, E.C., to whom tenders have to be sent. 
Bee our Official Notices Juno 24th. 


St. Paneras,—July 12th. The Vestry wants tenders for 
condensing plant, steam pipes, &o., for the Hegent's Park generating 
station, 47, Btanhope Street, N.W. Particulars from the chief clerk, 
Bl¢éricity Department offices, 57, Pratt Street, N.W. See our 
Official Notices " Jane 24th. 


CLOSED. 


Belfast.—The contract has been given by the Belfast 
Harbour Commissioners, according to the Contract Journal, to Mr. 
C. A. Muller, of Bradford, representing Messrs. Schackert & Oo., of 
Nuremberg, for the supply of three belt driven, continuous current, 
киы Wound Cynamon; его ving 15 amperes, 2,850 volts, at a 
speed of not exceeding revolutions per minute for 18 hours’ 
continuous running, without undue heating. 


Bristol.—The City Council has acce the tender of 
Messrs. Willans & Robinson for the supply of an additional steam 
engine at the electricity worke at £2,255, and that of Messrs. D. 
Parsons & Oo. for the supply of arc lamp posts for street lighting for 
the sum of £1,467. 


London.—The following estimates were received by the 
Middlesex Oounty Council for the carry out of a system of 
ventilation in the First Court at the Guildhall, Westminster: 
Blackman Ventilating Oompany (excluding cost of wiring and 
builder's work), 250 10s ; hew & Yates (including everything 
for the contract), £52; Gibbs & Son (exclusive of builder's work), 
£123 13s. 6d. The tender of Messrs. Matthew & Yates, whic 
provides for an electric fan to deliver 3,000 cubic feet per minute and 
for the work to be carried out so as to stand the tests of the electric 
lighting and insurance companies, has been accepted. 


Southsea.—For the electric lighting of St. Jade's Church 
a vestry meeting has accepted the tender of Mr. 8. Grossmith, of 
Portsea, for £217; three London firms also competed. 


NOTES. 


Automobile Vehicles. L' Eclairage Electrique states 
that the cost per kilometre of electrical vehicles at the time 
trials in Paris was about 0°05 franc, on the basis 
of a charge of 0:80 franc per kw.-hour, at which 
price it is sold in the section of the Place Clichy. Each 
vehicle, in fact, expended current to the extent of 2} to 33 
francs worth on the route of 60 kilometres, the current con- 
sumed varying from 9:78 kw.-hours up to nearly 14 kw.- 
hours in different vehicles. Petroleum vehicles cost very 
much more. The minimum consumption of petrol by the 
Peugeot vehicle was 18 litres per day. Petrol cannot be 
bought for less than 0*6 franc per litre. Thus the journey 
cost would be 7°8 franca, спау 78 pence for 39 miles, 
being practically 2d. per mile—an amount heavy enough for 
two persons, being equal to a third-class railway fare. The 
expense in repairs &c., of the electric accumulators has 
been given as 8 francs per day per vehicle. Added to 
the cost of the energy, this implies a cost of about 6 
france, as against 7:8 for petrol—not a wide difference, 
after all, but sufficient to show the success of electric 
vehicles in city work, and establishing this form of energy as 
cheaper than others. 


Errata.—Mr. J. E. Stewart, borough electrical engineer 
at Derby, whose paper on “ Electric Traction " appeared in 
our last issue, writes to correct one or two errors in the 
figures. In the column headed Charge per units tramway 
section," the figures were given as 1°988 and 2°243, whereas 
they should 1:488 and 1:743 respectively. 
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Motor Starting Switches.— Apropos of the remarks in 

a recent issue 7e motor starting switches, Mr. Archibald 
Wilson, of Messrs. King & Co., of the Leith Electric Works, 
Prince Regent Street, Leith, sends us the photo. which we 
reproduce blow, showing the general arrangement of a 
which that firm are putting on the 


market, and which seems to them to cover all the require- 
quoted :—“ The switch 


menta mentioned in the paragra 

congists of two blades, one of them—the armature blade— 
being fixed to the central spindle with its handle, while the . 
other, which is used for closiog the main cirouit, works loose 


on the spindle, and is always pulled towards the ‘off’ 
3 piral | spring. The main blade is 


ing clutch fixed in such a way to the arma- 


switch of this class 


spindle by means of а в 
operated by a spri 
tare blade 


that the main blade can only be engaged by 
On closing the 
main circuit, the shunt winding of the motor, which is con- 
nected to the ‘central spindle through the winding of the 


turning the armature to the off position. 


the main; blade, ini the on position. 


nire catch, is thrown into circuit, and the catch then 
hol 
the clatch’ is: automatically disen 


, leaving the 


armature bladesfree:to: be. further rotated till it comes over 


the resistance ‘contacts апа? gradually, throws the armature 


into circuit. By this каш it is impossible to switch 
on the armature unless the shunt circuit is first closed, other- 
wise the main blade simply flies off before the armature can 
be thrown in. In the same way, should the supply be in any 
way discontinued, the main blade flies off, and the circuit 
thus broken cannot again be closed without first turning the 
7 blade to the off position. In case of overload, a 
0 erential winding on the magnet coil releases the main 
lade, and во opens the circuit, For switching off purposes, 
а ag contact, connected with the winding of the magnet 
* is fitted, Which makes contact with the armature blade 
M vro: latter is travelled in the ‘off’ direction only, the 
result беш the short circuiting of the coil, and the copse- 
dude quick break of the main blade before the armature 
e leaves the last contact. It will be seen from the above 
dvi that the switch serves the purpose of (1) a starting 
tne * (2) a regulating switch (the armature blade being 
stand on any of ita contacta except the last), and (3) 
th automatic safety cut-off switch. The illustration shows 
жыры only, but it is usually mounted in a case along 
its starting or regulating resistances.” 


Ti ersonal.—Mr, J. W. Boucher, A.I.E.E., district super- 
sean 10 Edison and Swan Company, Dablin, has been 
on. auditor of the Architectural Association of Ire- 

session 1898.99. 


At the same time 


The International Electrical Exhibition at Come.— 
In order to celebrate in a fitting manner the centenary of the 
discovery of the galvanic battery, it is proposed to inaugurate 
in 1899 at Como, the birthplace of Volte, an International 
Electrical Exhibition, and to hold a Congress of Electricians. 
The International Exhibition will illustrate the history of 
electricity during the last century, and the Congress of Elec- 
tricians will deal with the more recent progress, and the 
numerous applications of electricity. Moreover, an exbibi- 
tion relating to the silk industry, which flourishes at Como, 
will show the applications of electrical energy to the machines 
employed in this industry. Scientific and industrial celebri- 
ties of all nations will go to homage to Volta, wbose 
name stands out in the annals of Italy and of science. The 
Exhibition will be divided into two sections:—(a) Inter- 
national Electrical Exhibition. (5) National exhibition 
relating to the silk industry. International exhibition of 
machines, apparatus, and processes connected with this in- 
dustry. The Exhibition will open on May 15th, and remain 
open till October 15th, 1899. The Exeontive Committee, 
however, reserve to themselves the right to postpone the 
inauguration, or to extend the duration of the Exhibition, 
The programme for the electrical section is as follows: 


OT. ass or Honour. ; 
Volta's discovery, illustrated by his apparatus—bibli hy, auto- 
graphs, portraits, medals, objecta of расста] interest. WU 
Crass I. 
À century's history of кишу рош, publications, manu- 


scripts, designs. Plans of mac and electrical installations, 
transmissions of electrical energy. | 
Crasg II. | 

Instructive—Models, apparatus, and instruments for 
electricity, реш and instruments fe tht measurement, the con- 
trol, and the bution of electric currenta, electric meteorology. 

Oxass III. 

Batteries and accumulators. 

Crass IV. 

Steam boilers and engines, hydraulic, gas um, and air 
engines, transmissions and acoessories for I ord andas for the pro- 
duction of electric currents. | 

Crass V. 

Alternating and continuous current dynamos, transfo electro- 

motors and бе &pplication to machinery. ' eee 
Crass VI. 


Overhead, were du рад, каа каш electric cables and their 

A006880 ins rs an ya tus, means of vidin 

against personal risk. dps a 4 
Crass VIL 


Electric EN. te lamps, incandescence lamps, supplementary 
apparatus, portable lamps with accumulators, supports for lamps, 
reflectors, projecting apparatus, search lights. 
Crass VIII. 
Application of electricity to traction and to screw propellers. 
| Orass IX. 
Electricity in telegraphy and telephony, transmission of signals b 
electricity, oscillators and resonators, radiography. Di 
Crass X. | 
Electro-metallurgy, applications of electricity to chemical and 
extractive industries, thermic applications, applications of electricity 
to mines and military apparatus. 
CLASS XI. 
Electro-therapeutics. 
Orass XII. 
Various applications. 


New Carbon for Arc Lamps.—Strauss, says a French 
exchange, has patented, in Russia, a new kind of carbon for 
arc lamps ; it is formed of 90 per cent. of very pure carbon 
and 10 per cent. of carburet of silicium reduced to very fine 
powder and agglomerated with pitch. Carburet of silicium 
contains no volatile element, it resists oxidation more than 
the other substances ; but it is not a conductor, therefore it 
has to bs combined with carbon. The inventor claims that 
he obtains in this manner a saving in current of 25 per cent., 
and a light of а richer tint and greater intensity than that 
of ordinary arc lamps. It: duration is 860 hours, and it is 
hoped that this will be increased to 1,000 hours. There are 
not as yet any official results to confirm these claims. 
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The Corporation and the City Company.—Anything 
in regard to the City of London Electric Lighting Company 
is of particular interest at the moment, therefore the dis- 
cussion which took place at the Court of Common Council 
last week on the purchase question is worth reproducing from 
the City Press :— 


Mr. Brooke-Hitching moved the following resolution standing on 
the agenda in his name :—“ That it be referred to the Streets Ocm- 
mittee to consider and report as to the desirability of approacbing 
the City of London Electric Light Company, Limited, with a view 
to the acquisition by purchase of so much of that company’s under- 
taking and plant as is situated within the City, together with the 
company’s electric light generating station in Southwark.” Mr. 
Brooke-Hitching pointed out that the City was not the only local 
authority which had banded over its rights to a public company, but 
that Liverpool, Birmingham, and Sheffield had rectified their mistake 
by promoting a Bill in Parliament, giving them the power to pur- 
chase the undertaking. Leeds was now promoting a similar measure. 
His idea was that the committee should be empowered to make 
inquiries with a view to purchasing the company, which, he thought, 
eculd be acquired at Stock Exchange value. Money could be 
borrowed at 27 per cent., and the Corporation, without taking into 
account increased profits, would be able to pay the intercet on 
the money so borrowed, put aside £10,000 for depreciation, and pay 
the £11,000 now charged for the public lighting, while the balance 
of several thousands could be devoted to the relief of the rates.— 
Mr. Turner, in seconding the motion, said the late Commission of 
Sewers, unfortunately, parted with its rights, and in his endeavour 
to place the 9 in & better position, Mr. Brooke-Hitching 
possessed the full sympathy of the members of the committee. It 
was possible that the committee might induce the Electric Lighting 
Company to treat the Corporation with а little kindness in tbe 
matter.—Mr. Wood, in supporting the motion, declared that tbe late 
Commiseion of Bewers did their best in the interests of the citizens. 
Mr. MacCarthy agreed that the late Commission made as good a con- 
teact with the ccmpany as was possible at the time.—Mr. Lile 
expressed a hope tk at as little discussion as possible would take place 
in the Court at the present juncture.—Mr. М паа having spoken, Mr. 
Morton asked the Town Clerk if he had in his possession a list of the 
shareholders of the City of London Electric Lighting Company, as 
it would have an important bearing upon any discussion that 
took place in that Court. The late Commission of Sewers, 
he declared, had been “bamboozled” and led away by un- 
holy influences in its own body. It has been suggested 
that the Corporation should buy up the company, but was it going 
also to buy the water?" He meant the watering” of the shares. 
They knew how much money some people in the City made out of 
the transfer to the company. He did not wish to mention names, 
although he was поб afraid to, as ata meeting of the late Commission 
of Bewers he did mention several names, including that of the then 
Lord Mayor, and on that occasion he protested against/those persons 
making money out of the Commission.—Mr. Morton, referring to the 
opinion which had been given by the law officers of the Corporation 
on the subject of competition in the City, declined to accept that 
opinion, which, he said, was not law, but simply а private view of the 
case. Parliament, һе added, would give the Oorporation the relief it 


desired апа deserved.— Mr. Gordon asked the City Solicitor whether. 


any decision in the friendly action between the Corporation and the 
company was anticipated shortly, and whether the term for the 
agreement in respect to the private lighting was te from tbat 
of the public lighting.—The City Solicitor said he hoped a decision 
of the friendly action between the Corporation and the company on 
various points at issue would soon be arrived at. At any rate an 
effort would be made to obtain a hearing before the long vacation. 
With respect to the terms of the various agreements in connection 
with the public and the private lighting, they differed as to the 

od of termination. With regard to the private lighting, the term 
would expire on two agreements in 1911, and on two others in 1912. 
With respect to the public lighting, the time did not commence to 
run until the en had given his certificate on the completion of 
works which had been held in abeyance pending the settlement of the 
various points at issue between the parties; but either party could 
determine the contracts for public lighting at the expiration of seven 
years from the date of the engineer 's certificate—Mr. Gordon, while 
giving Mr. Brooke-Hitching every credit for his intentions, suggested 
that he should withdraw his motion, especially as a powerful electric 
lighting оош рашу would shortly agitate for а provisional 
order.—Mr. imbrell having expressed а hope that the 
question would be at once referred to the committee, Mr. 
Russell said he objected to the proposal to purchase the company, 
as it would be only the beginning of an attempt to purchase gas 
and water, and add enormously to the burdens of the Corporation.— 
Mr. T. H. Ellis a to the Court not to allow the motion 
to drop simply for the sake of a little inquiry. He advised the 
Court to keep pegging away, which was the only thing to be done 
in this world if a man wanted to get on. He had found out the 
truth of that in connection with the Oourt of Common Council.— 
Mr. ty Sayer, who declared that he had never been a shareholder 
їп an electric lighting company, said the late Commission of Sewers 
made а good contract with the company so far as the public lighting 
was concerned.—Mr. Deputy Johnson advised the Court not to tie the 
hands of the committee in the manner suggested by the mover of the 
resolution. He moved, as an amendment, that the whole question of 
the electric lighting should be referred to the Streete Committee for 
consideration and report.—Mr. Gordon seconded the amendment.— 
Mr. Brooke-Hitching said he was prepared to accept the amendment. 
= асло was then withdrawn, and the amendment adopted in its 
P А 
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Repeal the Conciliation Act.—We have received a 
letter from Mr. W. 8. Shaxby, of the Liberty and Property 
Defence League, urging that the above Act be repealed. 
Mr. Shaxby says that the President of the Board of Trade is 
constantly being urged to exercise the powers conferred upon 
him by the Conciliation Act of 1896. Bat it is pointed out 
that the Act confers no power upon him, and actually by 
repealing pre-existing Acts which did provide for certain 
compulsory action took away power. 'Тһе Act of 1896 is 
simply permissive, and by it the Board of Trade is allowed 
to advance conciliation in labour disputes; to, in fact, offer 
its goodwill to act between belligerents much as a neutral 
nation may offer but not compel its good services in national 
disputes, Where Mr. Ritchie did avail himself of his per- 
mit, he only succeeded in intensifying the evils he sought to 
ameliorate. Mr. Shaxby would relieve the Board of e 
and restore faith in voluntary effort, апа he calls on Mr. 
Ritchie to confess the failure of his experimental legislation, 
and bring in a Bill to repeal the Aot of 1896. The Bill, 
he raya, would pass, Certainly in the lətə strike the action 
of the Board of Trade did not seem to be very happy in ita 
resulta, or was it that the temper of the belligerente rendered 
any effort абе? — 


The New Installations of the French General 
Omnibus Company.—Two new stations are about to be 
established by this company, one at Billancourt the other 
at Vincennes, for working various tramway lines by mecha- 
nical traction ; it is ho 
working order before the opening of the Exhibition of 1900. 
The Billancourt station is, we read, in the supplement to 
L'Eclairoge Electrique, of 5,000 H.P., and will be used 
for the compression of air under a pressure of 80 atmos- 
pheres for traction on a certain number of lines in the 


western part of Paris. The steam engines will be supplied 


by the firm of Dagardin, of Lille, the boilers by Babcock 
and Wilcox, the compressors by F. Farcot. The Vincennes 
station of 8,000 to 4,000 Н.Р, will supply continuous 
current at a pressure of 500 to 600 volts. It will supply, 
in the first instance, the two lines known as Cours de 
Vincenner-'e-Louvre and  Vincennee-le-Louvre, which, as 
our contemporary has already announced (supplement for 
March 12th, Vol. XIV., p. 75), are to be ran by accumu- 
lator сага, The Société Alsacienne will fit up the station 
and supply the cars for the Cours de Vincennes line, the 
Tador Company will supply the accumulators for the first 
line, and the Blot Company for the second. Moreover, 
according to a recent article by one of the directors of this 
company, published in the 5/7001 Railway Journal, the 
General Omnibus Company will also undertake some trials 
on a considerable scale, of a steam system, known as 
the Purrey system. As we see, mechanical traction is 
likely to receive а considerable impetus on the lines 
of the General Omnibus Company, where alreüdy we 
find the Rowan and the Serpollet steam systems, 
and the Mékarsky compressed air system. With the 
Purrey and the accumulator methods above mentioned, 
there will be altogether five systems that will have 
been tried by this company. They have yet to try the 
Lamm and Francq scheme, the Popp and Conti compressed 
air system, the liquid carbonic acid method, and lastly, the 
overhead trolley, conduit, and surface contact electrical 
systems. If, as is probable, the General Omnibus Company 
decide to publish, after these experiments, the comparative 
resulta of these various systems of traction, they will render 
a signal service to municipalities, traction companies, and 


industries. We cannot, therefore, too persistently urge them- 


to persevere in their purpose, and to put it into execution as 
soon as possible. 


Scholarship.—The Sir John Pender Memorial Scholar- 
ship, value £40, has just been awarded to Mr. John S. 
Nicholson, who was the best student during the past session in 
Prof. Jamieson’s electrical engineering day classes. The 
competition is confined to the Glasgow and West of Scotland 


Technical College diploma students in electrical engineering, 
and the su ul candidate must thereafter go forward for 


the B.Sc. degree examinations in engineering science at 
Glasgow University. d 


that these stations will be in- 
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Electrical Affairs in Japan.—lIt is not easy to find out 
the exact position of Japan in regard to electrical develop- 
ment. A smattering of news comes to hand from various 
sources at varied intervals. Some additional weight may, 
however, attagh to the statements recently made in New 
York by Prof. I. Fujioka, who is described by the Financial 
Timas as a leading authority in Japan on electrical subjects. 
In his recent lectare the professor stated that the telegraphic 
system in Japan, which is controlled by the Government, 
comprises 12, 000 miles of landlines and 888 of submarine 
cables, besides the cable to Formosa, some 800 miles long. 
The number of messages sent in в year exceeds 22,250,000, 
while the traffic with foreign countries reaches 150,000 
despatches. The telephone is steadily growing in favour. 
The first exchange was opened in 1890, and in 1896 there 
were 540 miles of lines and 8,232 subscribers, Nearly all 
the larger cities and towns are lighted by electricity, and in 
Tokio slone there sre more than 50,000 lights, The con- 
straction of electric street railways has not kept pace with 
the development in other branches of electrical industry. 
In Tokio, which bas a population of 1,500,000, there are 
only two working. Although 80 companies recently 
arranged to take out charters, only two were granted licenses 
to carry on business. These, however, when their lines are 


ni жыш will add an aggregate of 400 miles to the existing 


Steam Pipe Explosions.— Nos. 1,088, 1,035 and 1,086 
reporta of the Board of Trade on boiler explosions, recently 
issued, have reference to the failures of copper steam pipes. 
In one case а brazed seam gave way and the pipe flared open 
for a length of 574 inches to a width of 83 inches, or nearly 
double the bore of the pipe. The Board of Trade surveyors 
think the defect was original. Lloyds think it due to 
deterioration. We think that, bo vever caused, it only 
serves to scoentuate the danger of brazed copper pipes. The 
Admiralty now wire bind copper pipes; mercantile firms 
put bands round them to limit a split. The Board of Trade 
Commissioners express the opinion that welded iron or 
seamless steal pipes are preferable. In the ss. Keemum, 
No. 1,085 working, at 160 lbs., a short bent pipe of copper 
was blown bodily ont of its flanges. The accident was 
thought to be due to vibration caused by racing. Мо. 1,086 
was an ordinary copper pipe failure, failure oocurring at one 
lange, and atter tion is drawn to the. need of provision for 
expansion, and other means of providing against structural 
movements and disturbances by well designed and properly 
constructed expangion joints. 


j The Metropolitan Railway and Electric Traction.— 
a regard to the experiments which are to be made in con- 
Жэ With the ше of electricity on the Metropolitan 

Way, it 18 stated by an engineering contemporary that 
ees. plant is to be put down at once, and trains are to 
е worked by electricity between Earl's Court and High 
E Kensington—stations, in order that more exact data 
rw obtained than are d at present, and also for 
a of familiarising the railway staff with the use of 
ha i The generating plant will be of such a size as to 

pens being used as a unit of the permanent power 

waich it is possible may be eventually installed. 


Wireless Telegra | = И 
К phy.— Quite recently the Italian 
visited the Tal with three members of the "Embassy staff, 
Иа е of Wight for the V seeing 
highly Brod Dii his Ex himself as very 
lem telegra Visit, and the success to which wire- 


messages, a long tel i 

tranar ы: egram wirelessly to Bournemouth f 
As this а to the first Aide-de-Camp of the King of Italy. 
it may be take” between 40 and 50 worde, was all in Italian, 
Daderstood by ur 8 code communication, Italian not being 

Fire,— 5 

Bereet, Manat, broke out on Monday night at the South 
Politan Electric зар 108г, generating station of the Metrc- 
Каш, in itg comple to Teata pany, which resulted, we under- 


Theory of ‘Accumulators.—In a recent; paper by Fritz 
Foerster in the Zeit. Elektrochem, vide Vol. 8, page 525, the 
author discusses the rival theories of the action taking place 
in а lead accumulator, supported on the one hand by Le 
Blanc, on the other by Liebenoff and Lob. According to 
Le Blanc the lead peroxide passes into solution, during the 
discharge, in the form of hydroxylions and quadrivalent lead 
ions, the latter then give up half their charge to the anode 
aud are oonverted into bivalent lead ions. Daring the 
charging, salts of quadrivalent lead are formed at the anode 
which are hydrolysed, depositing lead peroxide. According 
to Lieb»noff, solutions of lead salte contain some Pb О, ions, 
which simply lose their charge at the anode, being con- 
verted into lead peroxide, the reverse change occurring 
during discharge. The author supporta Le Blanc’s view on 
the grounds that quadrivalent lead ions really are formed at 
the anode when lead salts are electrolysed (the salt (NH,): 
PbC1, may ba prepared by the eleotrolysed of a solution of 
PbC1, and NH, at 0°). Further, according to the theory, 
the process of discharge is not a complete reversal of. the 
charge, which explains the fact that the whole of the 
electrical energy used in charging cannot be recovered, and 
finally reactions in which an ion loses part of its charges are 
very numerous ; a summary of such reactions is given. On 
the other band, if Liebenoff's theory is acoépted we should 
expect solutions of zinc oxide in alkalis to deposit peroxides 
in the same way as а solution of lead oxide. This difficulty 
is avoided by assuming the formation of quadrivalent lead 
ions, because neither zinc nor copper is capable of forming 
ions of higher valency than two. am | | 


Presentation.—On Friday evening last the employés of 
the Scottish House-to-House Electricity Company met 
with a few friends at the works in Coatbridge, and presented 
Mr. G. C. Laird, the resident engineer, with a set of mathe- 
matical instruments in a Russia leather case, suitably 
inrcribed, on the occasion of bis leaving Coatbridge to take 
up the position of chief assistant to the burgh electrical 


engineer at Paisley. 


Marriage.—Mr. C. J. Sutherland, one of the electrical 
engineers and joint managers at the Hanley Corporation 
electricity works, was married on 21st ult. to Мапа, 
‘daughter of William Birbeck, of Ea:t View, Hanley. The 
works’ staff presented Mr. Sutherland with a handsome 
marble clock, and his fellow borough officials gave a case of 
silver dessert knives and forks, | 


The Institution of Junior Engineets.—On Saturday, 
July 9th, some of the members will go for an excursion 
down the river by P.S. Alezandra, leaving Westminster Pier 


at 2.15 p.m. 


Obituary.—It is with regret that we hear of the death of 
Colonel Raynsford Jackson, at the advanced age of 89 years. 


Some of our readers will remember Col. Jackson as a former 


chairman of the National Telephone Company. At the time 
of the great cotton riots in 1878, Col. Jackson was chairman 
of the Masters’ Association. He was the oldest county 


magistrate for Blackburn. 


Fatalities,—On 22nd ult, at the Islington Coroner’ 
Court, an inquest was held concerning the death of Marks 
Steinhaus, 28, an electrical fitter who had been specially 
engaged in Berlin by the company which runs the Aler- 
andra Electric Railway. Deceased was taken to the hospital 
on the 17th ult., suffering from an injury to the head, and 
he died on the 20th. It appears from the evidence that 
Steinhaus jumped from the footboard of one car to that of 
& car coming in the opposite direction. In doing so he 
dashed his head against a pole erected st the spot, and fell 
senseless. A verdict of “ Accidental Death” waa returned 

At the Park Collieries, Ashton, Wigan, on 24th ult. Р 
mining student, named J. T. Alker, received a fatal shock 
from some of the electrical work in the cabin. Deceased 
had his hand on the handle of a switch and three fingers on 
the brass work of the switchboard. The jury retarned a 


verdict of “ Accidental Death,“ and recommend d that “ 
switchboard should be cased off and the Sod nd. 


longer," 
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NEW COMPANIES REGISTERED. 


„зе Carluke Gas Company, Limited (3,915). —This 
mpany wal registered at Edinburgh on June 21st, 1898, with a 
capital at £10,000, divided into 10,000 shares of £1 each, to catry on 
the business of а gas works company in all its branches, ‘particularly 
in Carluke, Lanarkshire, also the basinses of an electric light com- 
pany. The subscribers (with one share each) are:—A. Pillans, 
view, Carluke, Lanarkshire, merchant; J. Purdie, High Street, 
Carluke, Lanarkshire, match maker; J. Hislop, Market Place, Oar- 
lake, Lanarkshire, ironmonger ; J. Gibson, Union Street, Carluke, 
Lanarkshire, tile manufacturer: W. Cassels, Cloudland Vista, Carluke, 
. Lanarkshire, portioner; J. Wilson, Brookville, Oarluke, Lanarkshire, 
clerk ; J. Freser, High Btreet, Carluke, Lanarkshire, baker. The first 
directors shall be A. Pillans, J. Hislop, J. Freser, W. Cassels, 
T Gibson, vus J. . Pardie Registered by Oswald and Son, agents, 


Clarke, Steavenson & Co,, Limited (57, ane — 
Registered June 17tb, with capital £3,000 in £1 shares, to adopt an 
agreement with T. B. A. Clarke and G. F. Bteavenson, and to carry on 
the business of electricians, mechanical, civil, and mining engineers, 
and manufacturers of snd workers in electricity, motive power, and 
light, The subscribers (with one share each) are: — Mr. J. L. 
Steavenson, Warren, Chapeltown, near Sheffield; G. F. Bteavenson, 
Warren, Chapeltown, near Sheffield, electrical ‘engineer ; T. B. A. 
Clarke, Tankersley, near Barnsley, electrical engineer; Н. E. Malty, 
Lidgett Oolliery, Tankeraley, near Barnsley, engineer ; C. Foster, 
Lädgett Colliery, Tankersley, near Barnsley, engineer; W. W. Clarke, 

| Fankersley, near кышу, engineer ; J. Clayton, 
Tankersley, near Barnsley, secretary without "MES 
association 


Page & Miles, Limited (57,828). — Begistered domns 
18th, with capital £12.000 in £5 shares (800 £6 „per cent. cumulative 


preference) to adopt an agreement with E. J. P e and H. J. Miles 
‘for the ee of the business of таа " and to carry 


on the busíness of electricians, electrical mechanical engineers, 
machinists, — founders, gas fitters, a drawers, tube makers, 
metallurgists, &c. The subscribers (with one share each) че — 
E. J. Paee, 79, Weston Road, Hove, electrician; H. J. 60, 
Weston Road, Hove, electrician; J. W. Penfold, 21, Preston. Park 
Avenue, Brighton, кошто Н. Nye, 15, Prince Albert Street, 
Brighton, solicitor; F. Miles, 83, Upper North Street, Brighton, 
butcher ; W. Miles, 77, Upper North treet, Brighton, tobacconist ; 
N. T. Baker ‚ 28, Richmond Place, Brighton, electrician. The num- 
ber of directors is to be three ; the first are the firet three subscribers; 
qualification, £50 ; remuneration as fixed by the company. Regis- 
tered осе, 60, Weston Road, Brighton. 


Merthyr Electric Traction and Lighting Company, 
Limited (57,908).—This company was registered on June 23rd, with 
a capital of £1,000 in £5 shares, to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, and 
electrical apparatus manufacturers. The subscribers (with one share 
each) are: E. Garcke, director, G. Stevens, secretary, C. Н. Dade, 
assistant secretary, J. V. Kitchener, superintendent, Н. В. Hodgson, 
clerk, C. Walmsley, accountant, and B. Bellon, civil engineer, all of 
Donington House, Norfolk Street, W.O. The number of the direc- 
tors is not to be less than three nor more than five; the subscribers 
are to appoint the first; qualification, £250; remuneration: as the 
company may decide. Registered office, Donington House, Norfolk 
Btreet, trand, W.C. 


5 Power Distribution бишру: Limited 
(067,907).—This company was registered on June 23rd, with a capital 
of £20,200 in 2,000 sbares of £10 each, and 200 deferred 


ctrical 

R. P. Bellon, 4, Ohandos Street, Cavendish Square, W., e trical 
; W. E. Lane, 17, Clephane Road, Oanonb ., electrical 

engineer ; G. J. Bomerville, 95, Bhepherd's Bush W., electrical 
engineer ; J. B. Raworth, 46, Christchurch | Road, B.W., civil engineer ; 
E. Garcke, Donington Houte, Norfolk Street, W.C., electrical oon- 
са. б More, 4 TOUR . G H. 8. 
Hodgson, 86, о treet secretary, 
Table "A" mainly applies. Registered office, 78, Cheapside, E.O. 


A. Hirst & Sop, Limited (57,889).—This company was 
1 with а capital of £5,000 in £10 s (100 
cent. cumulative preference), to acquire, take over, and carry 
on the business of electricians, electrical and mechanical engineers, 
suppliers of electricity, and electrical а tus manufacturers, 
carried on by Arthur and Henry Hirst, аР ewsbury,as “A. Hirst 
and Воп.” The subscribers (with one share each) are :—A. Hirst, 18, 
Warwick Road, Dewsbury, electrical engineer; Mrs. H. Hirst, 18, 
Warwick Rád, Dewsbury; H. Hirst, 3, North Street, Dewsbury, 
electrical epgineer; Miss В. H. Hirst, 18, Warwick Road, Dewsbury ; 
A. Hirst, 5, Upper Oross Street, Dewsbury, electrical engineer; J. 
Smith, Hartley Btreet, Dewsbury, dyer; Mrs. A. Hirst, 3, North 
Street, Dewsbury. The number 'of directors is not to be less than 
three nor more than five; the first are Arthur Hirst, Henry Hirst, 
and Benjamin Bullock; qualification, £100; remuneration, per 
CAD divisible. Registered office, Victoria Mills, Victoria Road, 
webury. 


Campbell’s Patents, Limited (57,930).—This company 
зар рае а June 25th, with а capital cf £15,000 in £1 shares, 

to adopt an agreement with Charles M. Campbell, of Columbia, 
U.B.A., and to carry on the business of kinetoscope and photographic 
apparatus manufacturers, electricians, electrical, ше аш, апа 
metallurgical engineers, iron, brass, and metal founders, battery 
makers, smiths, o. The first subscribers (with one share each) 

are:—W. T. Smedley, 18, Great Windmill Street, W.C., chartered 
5 J. W. Campbell, Cambridge, Ohio, U. BA, lawyer; W. 
Bartram, 19 Carlyle Mansions, Chelsea, clerk; J. J. Pattman, 10, 
High Road, Stamford Hill, N., accountant ; E. B. Russell, 23, Oxford 
Road, N., cashier: E. Елдайе, 61, Bistova Road, Balham, ; 
secretary; G. Shouls, 51, Shaftesbury Road, Ravenscourt Park, W. 
clerk. The number of the directors is not to be less than two nor 
more than seven; the subscribers are to appoint the first; qualifica- 
tion, 100 shares ; remuneration, £200 per annum, divisible. 


H. G. Ellis & Co., Limited (57,935).—This company 
was registered on June 25th, with a capital of £15,000 in £1 shares 
(10,000 preference), to adopt an ent with H. G. Ellis, and to 
carry on the business of electri electrical and mechanical 
-engineers, suppliers of electricity, and electrical apparatus на Еу 
turers. 15 first su 


H. Cash, Coniston, Avondale Road, South Oroydon, electrical 
engineer. The number of the directors is not to be less than three, 
nor more than seven; the subscribers are to appoint the first ; 
qualification, £200; remuneration, £50 each per annum, and £100 
for the chairman. Henry G. Ellis is te managing director ‚ with 
£250 per annum and a percentage of the profits. 


OFFICIAL RETURNS OF ELECTRICAL | 
COMPANIES. 


West India and Panama Telegraph Com т 
Limited (11,116). — This company's return was filed on June 

capital is £2,445,630 in 200,000 ordinary, 34,563 first preference, 
10,000 second preference shares of £10 each. 83,321 ordinary, 34, pr 
first 5 and 4,669 second preference have been taken up. £10 
per в been called, and £1,275,530 received. 


House-to-House Electric Light Su upply Co Company, 
Limited (25,913).—This ваду в return was 

The capital is £199,500 in 27,900 ordinary, and 12,009 er Aia 
shares of £5 each. 19,661 ordinary and 10,000 preference ve been 
taken up. £5 per share has been called on 14,661 and 10,000 pre- 
ference shares, and 5s. per share has been called on 4,000 ordinary 
and 2,000 preference. £124,805 has been paid, and £28,500 is in 
arrears, 1,000 ordinary shares are consid as paid. 


OITY NOTES. 


Thomas Parker, Limited. 


Тнв directors’ report to be presented at the ordinary general meeting 
to be held next Tuesday, ке that after writing off various depre- 
ciations, the balance to the credit of profit and loss account 
is £9,004 3s. 10d. Out of this the directors propose to pay a 
dividend at the rate of 8 per cent. annum, less income-tax, 
amounting to £5,709 16s. 11d.; to place £2,000 to a reserve fund, 
and to carry forward to next year the balanoe of £1,294 6s. 11d. 
During the past year tho works have been well supplied with orders, 
but it has been impossible to make full use of the increase in the 
fitting sho owing to the non-delivery of machine tools, occasioned 
by the engineers’ strike. Some of these are still undelivered, but are 
promised for an early date. Orders in hand are very satisfactory, 
and everything points to a successful trade for the coming year. The 
directors have very carefully considered the gods of borrowing 
on debentures sufficient money to enable them pur off theirt 

resent indebtedness to the beakers and give them snfficicnt cash in 

d for their trade purposes, and for any extension of the works or 
machinery whch may hereafter be considered n , and have 
determined to create debentures to the extent of 475, 000, of which 
they propose at onoe to issue £50,000 worth, and the remainder as 
circumstances render necessary. The debentures will carry interest 
at £4 per cent. annum, and will rack pari passu as a first charge 
on the whole of the p of the company, and will be repaid on 
July 15th, 1908, or on such earlier day as the company may by six 
months’ notice in writing appoint. Interest will be paid half-yearly, 
on January 15th and J aly 16th in each year, and a proportionate 
part of the first half-year's interest calculated from the date of pay- 
ment of the instalments will be paid on January 15th, 1899. £20 
per cent. will be payable on application, and ES per cent. on allot- 
ment. The directors will, in the first instance, offer these debentures 
to the shareholders and their friends, and believe, looking at the 
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of the company and the satisfactory security which 
А 5 will be no difficulty in raising the money required. 
The director who теа оу rotation is Mr. W. Thomas, who is 
eligible for, and offers himself for re-election. The auditors, Messrs. 
Allen, Edwards & Smith, also retire, but are eligible for, and offer 


themselves for re-election. 


United River Plate Telephone Company, Limited. 


Tua report of the directors of the United River Plate Telephone 
Company, Limited, for the year ended March Slst last, to be pre- 
sented at the general meeting to be held in London on the 5th inst., 
states that the gross receipts in sterling for the year in the River 
Plate were £67,206, as against £60,325 for the year before, and the 
working expenses іп the River Plate £33,780, leaving a profit, after 
the deduction of debenture interest and all 
transfer fees and interest on investments—of £23,539, to which must 
be added 27,576 brougnt forward, and the amount of paid taxes 
refanded by the municipality of Buenos Ayres, estimated to produce 


£6,240—leaving an available balance of £37,355. Out of this sum 
the directors propose to transfer £3,000 to depreciation fund, and 
£10,000 to reserve fund. They recommend a dividend of 6 per 
cent., free of income-tax (as compsred with 5 per cent. last year), be 
paid upon the ordinary share capital of the company, and that the 

of £6,955 be carried forward. The increase in the company's 
business from 4,758 subscribers on March 31st, 1893, to 7,238 in 1898, 
additions and improvements to plant. The 
new X esr rag d is fairly a eie and will, it is 
expected, y early ecoming year. meet these outlays, 
it is intended to issue shortly the remaining & per cent. debenture 


stock, £48,967. 
Greenwood and Batley, Limited. 
THE meeting of this company was held on Saturday 


lsat at 16, Great George Street, Westminster. Mr. Arthur Greenwood 


presided, and said a year-ago he able to congratulate them on a 
revival in the trade, and on the improved condition of 


the company’s business. That improvement continued, but 
unfortunately the realisation of the advantages they expected from 


y 
those better times had been deferred by the t dispute which 
under review. e directors felt it 


were only producing 
felt bound to acknowledge the handsome manner in which they roe 


treated by their customers during the delay which arose. When t 
notices were iesned which brought about the strike they had, roughly, 
£150,000 of orders on their books, of which orders representing only 


ancellati 
and ev possible was now being done to make up for lost time. 
The result of the year's working enabled them to pay the 7 per cent. 
cumulative preference dividend, to write off what ey considered a 


to carry forward £3,038. In addition, they had spent on main- 
tenance of buildings and plant over £5,000. After кышк the 
mlo of their Russian business, in uence of which they had been 


ги current year's business. In conclusion, he moved the adop- 
of the report, which was seconded by Vice-Admiral Colomb, and 


curried ungnimonsly, 


The Electric and General Investment Company, 
Limited. — | 


TER ordinary general meetin 
g of this company was held at Wis- 
Honse on Tuesday last. Mr. George Harring, who ‘presided, 
Кшм loss account for the year, which showed а 
Fs 946, and, after deducting general charges and the 
| vidend paid on the ordinary ‚ there remained a 
Ф £25,719, which was to be appropriated in the manner set 
he! report (see Егкотитолг, Ramvigw, June 24th). Certain 
the founders’ shares reserve fund had been sold, which 
the sam to be paid on the founders’ shares to £70. 
a nies PEE a 
ore ved at maturity; he 
“рей his confidence that leoh traction in this country would be 
ах ‘hs Rone They were about to bring out an issue of deben- 
Su 25 97 Electric Traction Company, and they should issne 
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HEEL 


Ẹ 
di 


mored the pn of the те which 
seconded by Mr. 
carried 8 i 1 


London charges—less | 


` Bhares, Nos. 40,001 to 90,000, at the rate 


 Quincey and Mr. R. Stewart Bain have 
latter as managing 


Folkestone Electricity Supply Company. 

Тнв second annual ordinary meeting of the shareholders of this com- 
pany was held at the Town Hall, estone, on Tuesday, last week. 
Alderman G. Spurgen, the chairman of the кюр presided, впр- 
rted by the following directors: Mr. F. E. Gripper, Mr. W. B. 
Hopkins Lieut.-Colonel Penfold, Mr. C. J. Pursey, and Mr. D. Baker, 
with Mr. Frederic Hall (secretary). The report of the directors 

- tated that the issue of capital in h last was largely over- 
subscribed. Contracts for lighting the Royal Pavilion цо i 

ured, 


West Cliff Hotel, and other large establishments had been sec 
addition to the contract with the Folkestone Corporation for street 


lighting. 
„5 formally moved that the report be received and 

0 

Lieut.-Colonel PENFOLD seconded, and it was carried unanimously, 

Mr, O. J. PuRSEY, moving the re-election of Alderman G. Spurgen 
аз а director, said there was an excellent prospect of their worka 
being brought to a most successful issue. ' 

The resolution was seconded and carried unanimously. Mr. W. B. 

kins was re-elected a director. 
. Ілмом asked when the light would be su , and the 

OnBAIBMAN replied that according to the terms of the contract the 
work was to be completed by July 1st. Messrs. Edmundson were 


pushing the work along as quickly as they oould, but they had been 
pod. of the ironwork. He could 


considerably ham by the non-arri 
assure them, however, that by the date named the light would be 


available. 


The Mente Video Telephene Company. E 


A MEETING of this company is called for July 6th, when a resolution 
will be submitted, the object of which is to reduce and süb-divido the 
capital, so that it may more accurately represent the SO ar d 
assets. The directors propose the following re-arrangement of the 
capital Aich! To give to the present preferred shareholders, for every 
share which they now hold, three £1 cumulative 5 per cent. preference 
shares, non-preferential as to capital, and two £1 ordinary shares; (2) 
To give to the present shareholders, for every share they now 
hold, one £1 ordinary share; and (3) to give to the holders of the 
promissory notes issued in lieu of dividend in 1892, three preference 


wi of £1 each, and two ordinary shares of £1 each, for every £5 
80 


The City of London Electric Lighting Compan 
Lhaited, Tho board has declared Gs following eds dividend. 
for the six months ending June 30th, 1896: On the preference shares, 
at the usual rate of 6 percent. per annum; on the fally paid ordinary 
and sf the same rate on tho partly paid ordinary shares, Nes. D000; 

9 or 8 os. 90.001 
to 100,000, calculated on the capital d up thereon, in accordance 
with the the terms of issue. These dividends will be subject to the deduo- 
tion of income-tax, and will be payable on July 22nd, 1898, to those 
shareholders registered in the of the company on July 
5th, 1898. 

Edmundsons’ Electricity Corporation, Limited.— 
The directors have decided to recommend pa t of a dividend of 
5 per cent. upon the o ry shares of this company for the year 
ended March 31st last, carrying forward a balance of 1,012 148. 2d. 
to the next account. 

London Electric Supply Corporation.— The resolu- 
tions passed at a former meeting relating to alteration of the capital 


ing 
were confirmed at a meeting held last Friday. Mr. Roger de Quincé 
been elected directors, the 


director. Mr. H. O. Carter has been appointed 
Eastern Extension, Australasia and China Tele- 


raph Company, Limited.—The directors have 
foterim dividend lor the quarter ended March 91st of 24, ét. per 


share, tax free 
TE 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Com —The rece! 
week поша Jone Mth 1508, were P TR M i е 
(Jubilee week), 1807, 24,097 188, 64.; decrease, £1,198 184. 104. 
The.City and South London Rail Company.—The rece wee 
ing June 96th, 1 were £986; week Yadin Jun Sin А 21526. 
eerease, £351; total receipts for half-year, 1856, £26,518 ; corresponding 
period, 1897, 296,645; increase, £127. les open 84. : 
The Dover tion Electric Tramways.—The receipts f 
or the 
onding Jane id 1898, were £169 19s. d.; total receipts to June 36th 1905. 


The Dublin Southern District (Electric) Tramways a The receipts for 
85 ; Corresponding 


week last year 14s. 70.; decrease, £ carri 

10081 j corresponding eek ан year, 117601 75 to n 412.480 

£749 19s. .; mileage open, 8 miles. Ee „ы Э i 
The Liverpool Overhead Railway Com .—The recei 

June 26th, 1898, amounted to 14743 5 333 

41,716 ; decrease, £42. (1897 includes Jubilee day.) ea 


The Western and Brazilian Telegraph Company, Limited.—The receipts f 


the week ending June 24th, after deducting 17 pta for 
gross receipts payable to the ; Cent. of the 
pany, Limited. were 42,815, BM Brasilian Telegraph Com- 
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| волоса done 


Present a | Dividends for | Closing | Closing | u 
Inn. S Share; thot three yours. Pute an, fused | “Janeth 
И 18. est. oem 
137,4001 African Direct Telegraph, 4 " debe m T » 100 4 Б 100 —104 100 —104 Pigh ы 
25,000 | Amazon Telegraph, shares .. 10 „ 0— 71 6—7 | " 
125,000 Do. do. б % Debs. Red. ... Qus bis i | 100 .. 93 — 96 93 — 96 “ 
923,900! Anglo-American Telegraph . б ess T . Stock £2 9s 22 18. 39, 64 — 07 64 — 67 bif 
3,038,020} Do. do. 6 % Pre... . Stock 24 18. 65 6s 09 116 —117 — 1184—1174 |1174 | 1164 
8,038,020}. Do. do. Deferred.. act Gee eye * Stock у 9 | nn 18 =т=т 163 | 164— 17 17 | 
130,000 | Brazilian Submarine Telegraph * 10 7 7 „ 795 15)— 16 | 154— 1rd | "ES 
15,0000 Do. do. 5 V Dobs. 2nd tories, 1908 ... 100 js .. 112—116 112 —118 | .. , .. 
44,000. Chili Telephone, Nos. 1to 44,000  ... 85 36 4 4 ф — 29— 81 24— 832 EC 
10,000,0008. Commercial Cable к $100 7 8 8 Y 180 —190 180 —190xd |... Ж 
918,2971 Do. do. Sterling 500 year 4 y Deb. Stock Red. Stock  ... e . 105 —107 104 —106xd | 1064 10% 
224,850 Consolidated Telephone Construction and e p 14% 2 @ ОУ — а w 11 " 
16,000 Cuba Telegraph. | 00e ose „ 10 8˙% 8% 7 M^ die Zi озу 
6,000 , Do. 10 % Pref. 10 109 10% 10 144— 15h  144— 1 
12,931 Direct Spanish Telegraph 5 4 495554 4 — 5 4 D. dv uev on cud 
6,000 . do. 10 % Cum. Prof. 510% 10% 10 V 10 — 11 '10—11 10 .. 
30,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 ... 50 43% 4% 44% 108 —106% 108 —106% ^ ... | 
60,710l; Direct United States Cable  ... " 20 23% 2290 ... !104— 11 1001— 11 11 | 10 
120,000 | Direct West India Cable, 44 95 Reg. Deb. „% 100 | —— .. s 101—104 101 —104 | 103 boe 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 i E .. 10,0495, 63% . , 17}— 17} 17—17 17: 17] 
70,000 Do. 6 95 Cum. Pref. . 10 6 6 @ 6 183— 199 | 184— 19h | .. |... 
89,900 Do. 5 % Debs., repayable August, 1899... 100 б 5 .. 101 —104 101 —104 | 103% | ... 
1,802, 615ʃ Do. 4 % Mort. Deb. Stock Red. Stock. 4 4 Ф .. 123 —127 128 —127 124 | 123] 
"250,000 Eastern Wn Australasia, and China Telegraph ' 10.7 | 7 71% | 174— 18 173— 18 178 11% 
Do. 5 Aus. Gov. Sub.) Deb., 1900, red. ann. | | 
35,2001 { ( drgs., m 049, 3,976— 4,326 ) 100 | 5 Ф | 5% 5% 100 —104 100 —104 | 101? 
100, 500 Do. do. Bearer, 1,050—3,975, 4,327 6,400 100 5 5 % 5 & 101 —104 101 —104 | 5 
820,000 Do. 4% Deb. Stock... к Stock 4 % | 4% 4 % 124 —128 128 —127 | 
Eastern and South African Telegraph, 5 95 Mort. Deb., TEM. 
45 0011 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 109 | 5 | 5 % uo See a IONS | id 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 100 5 5 $ .. 101 —104 101 —104 
900,000 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 49 4 .. 101 —104 101 —104 ! 
200,0001, Do. 4% Reg. Mt. Debs. Se Sub. pr 1—8,000 | 2514 4 .. 104 —107% 104 —107% | ... T 
180,227 Globe Telegraph and Trust 10 44 | 4) 44% | 1M04— 12 | 114— 12 | 1132) 11g 
180,042 Do. do. 6 9 Pref. | 10 6 6 6 % 16}— 17} | 164— 17. 1 
150,000 Great Northern Telegraph, of Copenhagen... 10 10 10 10 | 294— 304 | 204— 303 ‹ 
160,000} Do. do. do. a 5 J Debs. | 100 | 5 5% 5 % 100 —103 100 —103 102 
Halifax and Bermuda Cable, 44 95 lst. Mort. Debs., 1 | 
97,000 within Nos. 1 to 1,200, Red. 100; ... s SO, 99 —104 100 —105 104 à 
17,000 | Indo-European Telegraph ... А 25 10 10 % 10 50 — 53 50 — 53 51 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. . | 100 6 6 & 6 108 —111 1108 —111 M 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 - 5 4 4 4 | 21— 23 | 2i1— 28 | is 
484,597 | National Telephone, 1 to 484,597  ... Aet 05d 54 695. 51— 653 | 5I— 58 513 6 
15,000 Do. 6 % Cum. lst Pref. | 10 6 6 6 % 15 — 17 15 — 17 . 
15,000 Do. 6 T Cum. 2nd Pref. ... | 10 6 | 6 8 15 — 17 :15— 17 186 154 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 15% 555 b58— 68 | 59— 658 5h | 5i 
1, 329, 471l Do. 3i 96 Deb. Stock Red. ' Stock 33 343% | 34 101—106  .|100—105xd | ... ; 
171,504 Oriental Telephone and Elec:, Nos. 1 to 171,504, fully paid 1 5 5 5 | as 9— § 1 
100,000) Pacific and European Tel., 4 * Guar. Debs. 7 1 to 1 „000 | 100 4 4 4 105 —108 105 —108 |! ; 
11,839 Reuter's ... З n 8 5 b 5 | 8— 9 в— 9 S weg o 
3,381 | Submarine Cables Trust. т? ‚Сеп.  ... s .. 136 —141 136 —141 |... 
68,000 | United River Plate Telephone | B 4 8 F 4 — 41 4| 4 
146,783“ Do. do. 5% Debs. ids Stock 6 |... d o. 104 —107 103 —108xd | sai i 
15,609 | West African Telegraph, 7,501 to 23,109  ... i . 10 4 nil | nil | 34— 31— 44 М 
213,4001 Do. do, 5 Y Debs.. ; 100 5 67516 | 99 —102 99 —102 | 
64,269 | Western and Brazilian Telegraph . «dis jin 16 8 2 @ | 83% | 114— 12xd | 114— 12 
38,129 Do. do. do. 5 % Pref. Ord.. e| Th 6 695/595" Tj— "xd 71— 77 
` 88,129 Do. do. do. Def. Ord. з 7 15; nil | 25 — xd: 4— 5 — 
389,521 Do. do. do. 4 5 Deb. Stock Red. Stock eo] 104 —107 103 —J06xd | 106 106 
88,321 | West India &nd Panama Telegraph . 1 10! 3% 17% $995 ge ! — 2 TA 
34,563 Do. do. do. 6 % Cum. lst Pref. ‚ 10 6 6% 8 73— 8 71— 8 TE | ae 
4,669 Do. do. do. 6 % Cum. 2nd Pref. 10 6 6 6 | — 7 5 — 7 кек. К С 
80,0001 Do. do. do. 5 P Debs., Nos. 1 to 1, 800 100 8 6 5 106 —109 106 —109 А 
1,163, 000$ Western Union of U.S. Telegraph, 7 1st Mort. Bonds $1000 7 7 7 105 —110 105 —110 Т 
160, dem Do. do. do. 6 V Ster. Bonds й Mid 6 6 | 6 à —106 p —106 T 
28 | 
ELECTRICITY SUPPLY css 
30,000. Charing Cross and Strand Electricity Supply gis TT | 5 5 % | 6 % | 7 * n — 12 11 — 12 - ove 
20,000 Do. do. do. do. 44 Y Cum. Pref. , 5 | ў— 6} м 8 
26,000 „Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... ins | 5 5 [4 | 5 | 6˙ The 8 8 — 9xd 8h | .. 
60,000 | Do. do. do. 4) 95 Deb. Stock Red.. Stock 43 44 44% 115 —117 113 —lloxd ` .. — 
50,000 City of London Electric Lighting, Ота. 40, 001 - 90, 000. 10 5 % 7 10 25 — 26 26 — 27 27 252 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10 x .. | 174— 184 18 — 19 18 э. 
40,000 : Do. 6 95 Cum. Pref., 1 to 40,000 .. 10 6 2 6 8 6 15 — 16 15 — 16 159 , 153 
490,000 | Do. T: Deb. Stock, ' Scrip. (iss. at £115) ‘all paid | к in 5 5 5 127 — 132 125 —130xd 1293 .. 
30, 000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 10, nil nil nil 12 — 18 124— 13$ 129 | 12% 
10,000 , Do. do. do. Nos. 30,001 to 40,000 £4 paid. 10... e V 86 — 7 D N 
20,000 Do. do. do. 6 % Prof., 40,001 60,000 10 6 Y 6% 6% 14—15 14 1 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 £4 paid | 5 | "T es 4 5e 32— 42 | 34— 44 ae ДЕ 
10,000 House-to-House Electric Light Supply, Ord., 101 to 10,100 5 8 — 4 8 — 9 8 — 9 88 58 
10,000 Ро. do. 7 % Cum. Pref.. 5 7 5 1% 7 i 93— 104 . 94— 1 99 
62,400 Metropolitan Electric Supply, 101 to 62,500 з 10 4 5% 6 14 — 15 145— 15 1513 14 
220, 0001 Do. 44 95 First Mortgage Débenture Stock .. 4% 44% 49% 117 —121 116 —120Uxd — ... xd 
6,452 Notting Hill Electric Lighting a 10 2% 4% 6% 15 — 16 114 15 15 149 
31,980 *St. James’s and Pall Mall Electric Light, Uu 5 71 103% 144 15 — 16 153— 104 16 154 
20,000 55 do. 7 O Pref., 20,081 to 40,080 5 7% 7% 7 9 —10 9 — 10 Sar Oe ped 
50,000 do. 4 95 Deb. Stock Red. Stock n 4% 107 —110 105 —108xd Г uie 
43,341 South г. Electricity Supply, Ord., £2 paid ... Р 5 "n a E 2 — 24 rise 
79,900. Westminster Electric Supply, Ord., 101 to 80,000 . 5 | 7 96 | 9% Е X | 144— 15 144— 5 | 54 | lt 
| 
* Bubject to Founder's Shares. t 2 on Liverpool Stock zr 
t Unless othe wise stated all shares are fully paid. 1 Dividends paid in deferred 1 warrants, 5 being used as capital. 
Dividends marked § are for a year consisting of the latter part of one year and the first part o 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. | 
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Present | NAME. 


30,000 British Electric Traction 


Do. do. 

10,000 | £7 pd. (issued at £2 10s. prem. all pd.) 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 5 ius mus 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 
125,0001 Do. do. 44 @ Perp. Deb. Stock 

60,000 Do. do. 44 Y 2nd Deb. Stock Red. 
19,894 Central London Railway, Ord. Shares m js 
129,170 Do. do. do. £6 paid m 

69,254 Do. do Pref. half-shares £1 paid 

67,680 Do. do. Def. do. £5 paid 
630,0001| City and South London Railway ... n m 

22, 500 Do. do. Ord. shares, Nos. 1 to 22,500 £2 pd. 


f Crompton & Co., 6 95 Ist Mort. Reg. Debs., 1 to 743 of | | 


вав: £100, and 901 to 1,070 of £50 Red. 
99,261 Edison & Swan Utd. El. Lgt., A" shares, £3 pd.1t099,261 
17,189 ' Do. do. do. 

194,023 Do. do. do. 4 % Deb. Stock Red. 


110,000 Electric Construction, 1 to 110,000 ... boa ex. 
Cum. Pref., 1 to 16,343 


10,343 | Do. do. 7 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock 


91,196 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm 


9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... € 
do. 


3,000 Do. do. 7% Pref. .. A 
50,000 Do. do. do. 44 Mort. Deb. Stock... 
90,000 India-Rubber, Gutta-Percha and Telegraph Works E 

31,00 | Do. do. do. 4 % Ist Mort. Debs. 
37,500 tLiverpool Overhead Railway, Ord. ... = lies 

10,000 f Do. do. Pref., £10 paid 

87,350 | Telegraph Construction and Maintenance ... 5 T 
150, Пр. · do. do. 5 95 Bonds, red. 1899 


540. % Waterloo and City Railway, Ord. Stock ... 
! Quctations on Liverpool 8tock Exchange. 


6 % Cum. Pref. 30,001—40,000 ` 


** А” Shares, 01—017,139 


Elmore's Patent Copper Depositing, 1 to 70,000 ... ies | 


Pss | Business done 


Stock | ; 
от Dividends for | 55 5 daring week 
EN the last three years. | gao znd. 1 th. zune wee 168, 
| 1895 1896. 1997. | Highest. Lowest. 
10 | om 16 — 164 |17 — 174 179 16 
10 | ... m" 1041— 11 |104— 11 1013 10j 
3 24%, nil | nil | 1g— 2 1}— 2 3e» ДО vds 
2| 3% nil | 4% 21— 29 | 2— 9 24 | 2 
Stock! ... | - | 110 —114 110 —114 |113} |... 
Stock | 101 —104 | 99 —102 xd! ... | ... 
10 | | . | 9#— 104 | 9j— 10jxd| 104 | 10 
10 | | 5ł}— 01 | b5j— Віхар 633 
| iie. К | E 11— 1j ]j— Id 
2 ·—U:Gũ2ũ | . | 4 dd ze Sd! aus oos 
| Stock, lj 1%% 14%) 68 — 71 | 68 — 71 70 | 69 
10! .. | „ | 11— 24 11— 2 | oe [| 
dI E он | 89 — 94 

5 5% 5% .. 21— 2 21— 27 | 274 

5! 54 55 Pf. 4— 5 4 — 5 i. 

1000 |... 103 —105 101 —103 xd' ... | 
| 2 6% 7 7 де Bie 35 | Эйе 24 2H 2j 
2| 7% 7%) .. | 3)— 38 | 3)— 33 33 
Stock, | .. ꝗ 06 —108 |106 —108 — * 
2| e on 1— 4 1— 4 Ж? 
10 | 108%! 7% 7% 9—1 8 — 10 xd . .. 
10! 8 9 10 & 12 P 213— 224 1214— 224. | 223 | 224 
10 7%! 7 | 7% 184— 19 | 18#— 19 РЯ E 
Stock] 4495! 44%, 4495110 —115 110—115 5 
10 10% 10% 10 % 21 — 22 2141— 224 | 22 28 
1000 102 —106 102—106 10 
— 10 23% 24% 31% 108— 10% 1% — 10%, ꝶ ·— .. 
10 5%, 5 5.25 15}— 16} |158—16{} |... dos 
| 12115 $ 15 15 5 35 — 3н |35 — 38 | 37 361 
100 5% 69, 595102 —105 102 —105 55 
.1100. .. | .. | .. 116 —119 122 —127 125 119 


: Unless otherwise stated all shares are fully paid. 


Dividends marked $ are for a year consisting of the latter part of onc year and the first part of the next. 


— ———— — — — 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Eloctric Supply, Ordinary £5 (fully paid) 103. | 

House-to-House, 44% Debentures of £100, 107—109. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 124—134; Ist Preferonce Cumulative 6%, £5 
(fully paid), 74—8. Debentures, 106—109. Dividend, 1897, 
on Ordinary Shares 10%. 

* From Birmingham Share List. 
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THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION, 1898. 


STEAM USING PLANT. 
By J. А. Jroxzrs, Borough Electrical Engineer, South Shields. 


ås the power in the vast majority of electricity works is obtained by 
means of plant driven by steam, it will be interesting, and the 
author hopes instructive, to consider tbis plant, and see whether 
dud efficiency may not be lo ked for in the future with regard 

Owing to the fact that а large number of engines and boilers are 
jte, ihe length of steam piping is often large, and the lceses 
ES to this are considerably more than in a steam ship where the 

gth of steam piping is of necessity very short. An appreciable 
к, however, be saved by a careful arrangement of the 
а piping, so as to have as little as possible in use during the long 

am of light load, which are all too common in most electricity 
sing And, of "m the losses due to steam piping, &с., are a very 
tines af light lad is total consumption of steam during these 


We now come to the 
These may be divided into four headings :— 


1. High speed enclosed vertical. 
2. Low speed enclosed vertical. 
8. Low speed horizontal. 

4. Low speed vertical. 


No. 1 Tyez.—Hian Вривр Еисговир ENGINE. 


These engines, on account of the speed they are run at, rarel 

y have 
шу fu attached to them, and this should be remembered when any 
are exten cm are referred to. We generally find that these engines 
sively used in direct current stations, one reason being that 

and ‘ute ns [ee аге шшш асс where land is gus 

wofav amoun 
ита being placed in à mdi sation Ети 

one great thing to be said for high speed engine makers, 


Bank rate of discount 3 per cent. (June 2nd, 1898). 


London Electric Supply Corporation, £5 Ordinary, 34—4. 


T. Parker, £10 (fully paid), 15. 
Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
% 


paid, 8—84. Dividend for 1896—6%. 


— — — - — 
—— 7. = 
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they seem to have learnt much better than L.P. speed engine 
builders the advantage of standardising plant. 

Direct current dynamos do not so readily lend themselves to be 
driven at a low speed as alternators, so we find no public supply 
station with direct coupled dynamos driven by low engines in 
J & few private plants, such as tha$ 
at Liverpool Street station, which are so driven. 

We generally find that when high speed engines have been put 
down in the first place, in an extension, the same type of engine is 
used. Horis Ly dis slow speed engines; from this it would 
ap each ki iven such satisfacti change 
E: 15 4 D gi on that a is not 

igh speed engines were and are uently made tri poun 
namely, compound with three ke but у= 1 
engines are by no means uncommon. The makers of these engines 
were credited with being of the opinion that triple expansion engines 
were not economical at light loads; of course, as these engines fre- 
quently have three cranks and were run at a high speed, the turning 
arp sn н 50 F e WAS not as great an induoe- 
ment to ure en аз е h 
engines were ased. was when the low speed vertical 
ere is no doubt that the oil consumption in statio using en- 
55 cory T ra that in stations where en 
gine used; the most n i 
resulta obtained at Leeds and Oxford, Po fo this are the 


No. 2 Tyem.—Low Srrep Pantry Excroezp Encures. 
By these are meant engines such as are being manufact 
Messrs. Ferranti and others, running at about 150 revolutions | ы 


minute. 
These engines are so much of the whole steam alternator that 


it is rather difficult to er them MAT аз the plant 
be considered as а whole, and as such tioned ев 
These engines are made compound. i er on 
No. 3 Тури. —Новікоитлг, Enemas, 
Of course this engine has stood the test of 
& very serviceable article. The maintenance on it i» amall, 20, oe 
the dynamo is direct-driven, forms a lant very hard to beat for rough 
work, bat its steam consum L rather higher than electrical 
engineers generally like, thoug the price per kilowatt would be low, 


——— —— 
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No. 4 Тури. Гот SPEED, Орин Тури, Тар VERTICAL 
ENGINES. 


For a long time this type of engine was never used for driving 
electric light machinery, why it is bard to say. Of course, there were 
the Brush engines, which, however, were only compound. 

The first place where these were used, as far as the author 
knows, was at Oxford. In that case they drive the dynamos by 
means of belts. 

Probably everyone here knows that the Oxford engines are of the 
ordinary marine type with the condenser fixed on to the E All 
the pumps, both feed, air, and circulating, are attached to the engine, 
and are driven by it. Thus all the power for the pumps is obtained 
at a cost of a very small expenditure of coal, because the power to 
drive them is obtained from an engine iens steam in the most 
economical manner ible. Thus the very large loss due to in- 
efficient pumps is entirely obviated. This causes the pounds of coal 
used unit generated at Oxford to be very low. О? course, there 
are other things that help tbis low consumption of coal there, such as 
economical boilers, high class coal, use of batteries, &c. 

For some reason it used generally to be варрок т that triple expan- 
sion engines were only economical at full load, in fact, this opinion 
was held even by people who have had a very considerable ence 
in testing engines, and was almost the universal opinion when the 
author designed the South Shields station. There were no engines 
of this type in use for electric lighting, except those at Oxford. How- 
ever, since the starting of the South Shields station several other 
engineers have ad this type, which is a fairly good proof that 
they are very well satisfied with what they have heard concerning 

these engines. 

It used to be a very general thing in 5 to require a low 
coneumption of steam at full load, and the author was tho first engi- 
neer, as far as he knows, to require the steam consumption to be calcu- 


BUMMARY OF TRIALS. 
TRIPLE Expansion ENGINE WITH BURFACE CONDENSER. 
Trials made February 20th, 1896. 
Diameters of cylinder, 94”, 141", and 224” x 24" stroke. 
Turan No. 580. 


lst trial 2nd trial 8rd trial 
full load. | Tin. load. | 4-in. load. 


Mins. Mins. Mins. 
Time of trial... Jii Em ..| 12163 120 123 16 
Average steam pressure high ..| 16367 16228 | 16110 
» lst intermediate T 64:46 3871 24 28 
„ 2nd " PS 75 1404 8:8 
Vacuum TN ИЕ "T re 27 89 28 80 
Average temp. of condensing water. 42? 40° 44° 
А етар m 82:6 | 73 
Gross weight on brake in los 1,655 911 758 
Net load ... sse з «i 1 385 876 716 
Average revolutions per minute. 1234 128 122:2 
Mean pressure on piston (bigh) .. 44 61 36 32 94 05 
М A (intermediate) | 29 67 1812 18 48 
$ 5 (low) ..| 1119 6:97 510 
I. H.P. of high pressure cylinder ... 41 84 35 34 31:63 
„ inte. „ » „69 56 4406 | 31˙30 
„ low „ „ V. 6012 4274 | 2986 
Total indicated horse-power : 177 52 122 14 9279 
Brake horse-power ... ee ..| 16578 108 74 84 67 
Ratio of brake to I. H.. „| 9335% | 89019 91 29% 
Condensed steam in lbs. ... vs 4,680 2, 907 2.110 
Average temperature os ..| 1085 93 6 73° 
Jacket water in lbs. “3 322 259`5 229`2 


Average temperature ves ..| 1782 195 5 199 6 
Total water ... eoe eis 4. | 5,002 lbe. 3,1502 2,3893 


Water per I. H. P. per hour. 1889 12 89 12:64 
s CLP. o cwm саш 14 88 14 88 13 76 

B. H. P. including 2°1° Ne es is € i 
Fly-wheel friction .. 1678 1108 86:9 
Ratio of 2:196 fly-wheel to I.H.P.... 94 2 90:7 93:5 
Water per augmented B.H.P. per 

hour eee eee (KEJ eee 14 7 142 13 4 
Total water used per hour ... .. 2,466 1.575 1, 163 9 


— —— — — — — —— — — — en 
ues ча d 


lated on the average of the full, three-quarter, and half load consump- 
tions. It is obvious that engines used for the generation of elec- 
tricity in supply stations are very rarely run at fall load, they 
may not unfrequently be run a good deal above full load, but in every 
station the load must sees l y very much. At Bouth Bhields, 
owing to the rise and fall of the tide, it was not possible to put the 
circulating pumps on the engines, and the only pump which is attached 
is the air pump. The condensers are attached to the engines like 
those at Oxford. 

RM following are the tests of the two engines for South 

elds :— 

No. 580 had been run at the maker's works to get the stiffness off, but 
No. 581 had only been turned round for 24 hours when the test was 
made. No. 580 was tested by Mr. Wilson Hartnell and the author, 
and No. 581 by the author alone. 

Sapori of test of triple expansion engine, No. 580 :— 

“The engine was made by Messrs. J. & H. McLaren, of Leeds, to 
meet the n cf Mr. Joseph A. Jeckell, borough electrical 
engineer, South Shields, for the p of driving one of the 100 
kilowatt alternators, to which it is to be coupled direct. 


The specification stipulated that the engine should be capable of 
working economically at full load, three-quarter load, and half load, 
г engines at electric light stations are required to work at varying 


The engine was a vertical triple expansion engine, having cylin- 
yg € inches, 14} inches, and 324 inches diameter, with a stroke of 

inches. 

The condenser and air pump form part of the engine, the latter 
being worked frcm the crosshead of the intermediate piston rod 
by means of levers and links. We tested this engine on February 
ш at the works of Messrs. J. & Н. McLaren, Leeds, as 

o :— 

The engine was bolted to а foundation, and the crank ebaft 
coupled to a large friction brake. Steam was obtained from a loco- 
motive type multitubular boiler, and condensing water from the 
town's 

Four gauges were fixed to the cylinders, one to show the steam 
pressure, two to show the pressure in the intermediate and low pres- 
sure ateam chests, and the last to show the vacuum. Six Orosby 
indicators were fixed to the cylinders, two tubs were placed to receive 
the condensed water—each containing 360 Ibs. of water, when filled 
up to a gauge point. 

The surface of the tubs was contracted by means of thick boards, 
so that the level rose rapidly when near the gauge point. 

Scales were provided for weighing the jacket water; it was weighed 
28 lbs. at a time. In order to make observations with convenience 
and accuracy, two men were appointed to note the pressures on the 
gauges, and the temperature of the condensing water. Two men 
ted to note when the tubs of condensed water were filled, 
and their temperature. Two also to weig:: the jacket water and take 
ite tem re. One to read the spring balances on the brake. One 


perata 
to take the readings of the counter, and three others to take indicator 
diagrams. 


SUMMARY OF TRIALS. 
TarPLB EXPANSION ENGINE WITH SURFACE CONDENSER. 
Trials made April 9th and 10th, 1896. 
Diameters of cylinders 93”, 141", 224", stroke 24". 


—— M À € — —ä—äꝓ ——— ͤ—ũĩ— — — — s a s a — e 


— First Second Third 
trial. trial. trial. 
Time of trial... В 2 hours | 2 hours 2 hours 


Average steam pressure high — .. 15591 | 16033 | 157.25 
intermediate 6925 | 375 | 2333 


T й low T 11:04 0 75 8 25 
Vacuum озо { nd eee iter 27 4 27 21 27:33 
Average temp. of condensing water is vee TE 

ii : hotwell ... ..| 10762 97:5 90 3 
Grose weight in brake in lbs. T 1,513 1,000 760 
Net load es m 7 “з 1,465 918:68 648:68 
Average revolutions per minute. 11806 125276 | 12665 
Mean pressure on piston (high) ... 44 438 41°544 33:875 


(intermediate) 28:46 17 12 8 
й й (low) ... 15 076 8307 5:22 
I. H. P. of high pressure cylinder 39 87 35 55 32:61 
„ inter. „ " 5 63:83 40 74 28 93 
T 65°26 49 85 31:67 


м 

Total I.H.P. ... эз өз» ... | 18896 130 14 93:21 
Brake H.P. ... sai ME r3 167:7 1116 79:62 
Ratio of brake to I.H.P. ... vus $876)? 85-74% 8542% 
Condensed stem ie — 4,634 |3,211'5 2,228 
Aversge temperature wes ..| 167°62° 97 5° 90:3" 
Jacket water in lbs. ... m m 329 74 98 5 
Average temperature 228 | 209° 192° 201° 


Total Water. 4,963 !3,2855 2,8265 
Water per ГИР, per hour...  ..| 1818 1262 | 1248 
B 


" H. PF. „ ee - 14:8 1472 14:61 
B.H.P. including 21 friction ..| 1698 1137 81°72 
Ratio of ditto to I. H. E. ке 89:86% | 8736% 8768% 
Water per augmented В.Н.Р. per 

hour vee ss : 1461 14°45 14°23 


Total water used per hour " M | 24815 | 1,064275 1, 163 25 


— —— — — — — — — — — 


This left us free to superintend the whole, and check the accuracy 
of the observations. 

We arranged to make observations at intervals of 20 minutes, the 
signal being given throughout within a fraction of а second. Attached 
to this report are given tables showing the results of all these obser- 
vations. Oar attention was particularly directed to accurately ascer- 
taining the weight of steam condensed per brake horse-power, and 
also the mechanical efficiency of the engine. 

The friction brake used consisted of а fly-wheel, 10 feet diameter, 
with internal flanges, by means of which it was kept lined with 
water whilst revolvir g—a stream of cold water constantly running 
in, and a stream of hot water picked up by a skimmer constantly 
к out. 

Oa the outside of this wheel was & broad pit rope, loaded at one 
end, with two spring balances at the other. Ve carefully measured 
(by means of plumb lines and steel straight edges) the distance hori- 
sontally from the centre of the shaft to the centre of the suspension, 
and weighed the load, and also a portion of the rope, and allowed for 
the difference in the level of the two ends of the rope, and in fact in 
this, as in all other points, took every precaution to ensure accuracy. 
In stating the efficiency of the engine, we have givun it both as 
actually tested, with the brake acting as a fiy-wheel, and also when 
an allowance of 2:1 Н.Р, ів made, as we have since ascertained by 
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driving the brake wheel up to its speed (with rope removed, but an 
equal weight bolted to its centre) by means of an electric motor, that 
the actual H.P. it absorbed is 21. 

Referring to the summary, it will be noticed that the mechanical 
efficiency of the is very high, varying from 89 to 93 cent., 
when the friction of the brake wheel itself is included, and from 90 7 
to 94°2 if the friction of the brake wheel is allowed for. 

In estimating the water per horse- power, it must be observed that 
the condensed water from the jacket has been added, making the 
total about 7 per cent. more than it otherwise would be on the heavy 
load, and about 10 per cent. extra on the light load. In many pub- 
lished trials of steam engines the jacket water has been ignored. 

In tbese trials the water per P., with а heavy load, was only 
13:89 lbs. per hour, and on the light losd 12:5 (about 11:3, excluding 

ter 


jacket water). 

The water per B.H.P. is 14 9 to 13 7, if the friction of the brake is 
included, as it must be, to compare it thoroughly with engines fur- 
nished with fly-wheels. If, however, the friction of the brake wheel 
itself be deducted, the water per hour varies from 147 to 134. 

Another sa feature was the excellent vacuum maintained, 
and this in connection with the small friction of the engine, causes 
these very economica] results per horse-power not only to be main- 
tained, but actually ex , when the B H.P. was reduced !one- 


half. 
Tbe follo are the tests which were made after the engines 
were erected at Shields, and the alternators coupled to each 
Tests or Braam ALTERNATORS AT SOUTH BHIBLDS. 


pu | 


Load,  Effolenoy. Water per kw. | Water per I.H.P. 
3 ИИО ͤ ——X— 

4 AW A 919 A 23 AH A 943 

EBO! ES | ESO | ES» ' Его | ES 

1204, | пв| .. 23 2 lb . |124 lbs. 
Full | 74 : D713 2383 25 75 „ 13˙1 197 „ 

ў | 738 06787 93:59 | 26°65 12:8 130 „ 

4 677 B645 28°78 | 273 | 120 131 

} | i А 32:44 | ies m 


Water per hour 


Water per hour used by pumps 


Tests, | used by engines. 
| 


and lost. | 
А 828 629 
В 1,365 958 ! 
C 1,924 992 
D | 2,360 1,140 | 


The air-gap in alternator 248 not quite right. 


These tests agree well with those taken at the maker's works. 
The alternators are Мем 


has been found to be the case in other stations. 

The author places much more reliance on the water 
tban on efficiency, because high mechanical effici not neces- 
ri 5 with low steam consumption. For instance, a 
ere set with а copper armature, and one crank on each 

of the alternator has a very high mechanical efficiency, there is a 
very short shaft, and only two bearings, as compared with a set such 
а, the South Shields plant; but in the former plant, as the engine is 

J compound, the steam is not used so effectively as in the latter 

t, where the engine is triple expansion, hence it might easily 
Pin that the one plant had a higher mechanical efficiency than the 

er, bat the other plant take less steam per kw.-hour, which is the 
mal goal aimed for, 
Fact are, moreover, in the opinion of the author, disadvantages 
dateien the alternator between the cylinders of the engines. The 
kept plant is not nearly so accessible as when the alternator is 
outside the engine altogether; again, the triple engine with the 
ni кагыр gives a much more even turning moment than the two- 
Fin engine; moreover, if it is desired, the engine can be obtained 

Ts maker, and the alternator from another. 

triple engine set, however, takes up more floor space than the 
Ата the capital cost рег kw. would be greater. Like every- 
the ne the choice must, in a great measure, depend upon which of 

The fall qualities is deemed the most desirable. 

Wing are some testa of other engines which have been 


r kw.-hour 


FE 


sent to the author by Messrs. McLaren; he hoped to have been able 
to bave given а tablo showing the results ob by other makers, 
but the time at his disposal would not allow of it being made out. 


TRIS or TmrPLE Exranston Exorss, No. 611, 
At Sheffield Electric Supply Station. 


Norz.—These tests were made with the engine, as we found it, 
after running 12 months practically night and day. 


— 


2 ³o r ка-Ыйашышыыш 
Diameters of cylinders. | 9 | 141" | 28" | x 2' stroke. 


Cylinder constants (deduct- | 
ing) area of piston rod... 0 0087218) 0 020375 0 0500357 


4th trial 


Ist trial | 2nd trial , 3rd trial 
full load. ! f load. 4 load. } lond. 
Date of trials — ... 15/2/98 | 16/2/98 | 16/2/98 | 16/2/98 
Duration of trial ... 2 hours | 2 hours 1 hour | 1 hour 
Total I.H.P. vis ..| 23145 | 17397 | 139 34 | 1004 
I.H.P. bigh pressure . 4621 45:57 43°75 | 3259 
Intermediate ditto... .]] 78:24 57:82 46:48 33:56 
Low pressure "T ... | 107-02 70:58 4911 94:25 
Mean effect pressure Н.Р. | 3535 84:85 33 36 24°95 
Intermediate ditto ..| 2562 18 98 15:18 11:00 
Low ditto — ...| 1427 9:41 6:53 4'57 
Boiler pressure in lbs. per 
square inch е туз 150 150 150 160 
Vacuum (inches of mercury) 26 26 28 26 
Revolutions per minute .. | 1499 1499 | 15033 14978 
2,3901b*.| 1,818 1,356 


Total steam used per hour 

including jackota .. 13,205 Ibs. 

Steam per I. H. P. per hour.. 1384 |137 feet 1977 13˙40 
This engine is driving its air feed and circulating pumps. 


OXFORD ENGINES. 
Test or TRIPLE Expansion ENGINES, 
Made by J. and Н. MoLaren. 

Engine No. 394. 

Н.Р. LP. LP 
Diameters of cylinders:— 9 1425 22:5 х 24 inches stroke. 

Dates of Trial, January 19th, 1892, January 21st, 1892. 

Type of engine: — In vested triple expansion. 


Jackets ... iss js ies not used. used. 
Duration of trial s m" .. 245 minutes. ... 246 minutes. 


Type of boiler— Locomotive. 


Heating surface, firebox — ... 116 aq. ft. 116 sq. ft 
" „ tubes one we 764 „ со 764 „ 
» total se - .. 880 „ .. 880 ,, 

Number of tubes eae г see 108 si 106 


Dimensions of tubes, 11 feet 14 inchas x 24 inches outside diameter. 
Material of tubes, Steel. 


Grate area оозе bes ; 26 sq. ft. 

„ „ during trial а; а 14 4 18 sq. ft 
Number of firebars  ... б» У 80 M 80 
Width of firebars in incbes ... i, inch .. у inch 

a " air врасев .. i АЕ : 
Total surface to grate ratio ... 33:8 33 8 
Area, through tubes А .. . 292 8. ft. 2 92 sq. ft. 
Size of chimney, 24 inches diameter, temporary 23 feet high. 
pes. engine. 
Total water used during trial 8,133 lbs, ...4 97,865 Ibs. 
Auxiliary 400 
Jackets 620. 
Water per hour. d ud 1,993 . 1,0576 
Total coal used ... T e et 800 us 692 
Coal per hour ... PA is TT 195:9 .. 16039 
„ „ Square foot grate area per 
hour - КРА ‘ae 15:09 iei 12:6 
Water evoporated рег Ib. of coal ... 10°16 i 1111 
: i m and at 212° F. 11:81 as 11:69 


Average boiler pressure 153 Ibs. 157 69 (taken evory 15 minutes. 


Average height of water in gla:s . 1-54 inches. ‘84 inch 
Total number of revolutions ... 31,263 . 29,920 
Revolutions per minute 127:6 x 121:6 
Circumference of brake 90:8 fe et 30:8 feet 
Weight on brake m 1,014 lbs 946 1bs. 
Pall on spring balance ... 70 „ М, 4 77 lbs. 
Net load... sss ae 944 „ . 24123 „ 
Brake H. P. ane T 5 . 21128 .. 10685 
Water per B. H.P. per hour ... . 1967 lbs.... 15°13 lbs. 
I H.P. high press. de pace at 5027 .. 4055 

» inter. „ used on 19th, 50°04 — 426 

„ low „ Crosby's Ast. 44°9 .. 8938 
Totals... € ЖЕ js . (14521 . 12233 
Water per I. H. P. ie 95 . 187 . 18°54 

MEET м 1349 .. 1399 

Brake ratio js s .. 89°67 per cent.. 57:35 percent. 
Total condensing water... ...10,060 gallons... 9,695 gallons 
Condensing water per hour . 2464 „ .. 236b „ 
Proportion of ditto to feed water 1237101 ... 1441to1 
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Temperature of hotwell (taken every manufacture, specifies for the size as given in his opponent's list, 722 
15 minutes)... . 108 F. . . 9518 F. unfortunately the list of the firm which is used is made ont on the d 
Temperature of feed tub (taken every assumption that pumps will do 100 cent., the result being that 
15 mimates)... ies eis .. . 1095  .. 10875 the gentleman who has borrowed the is lead somewhat astray. ae 
Condensing water (taken three times The following are some teste of pumps which unfortunately the ue 
during trial „ 97^ ans 36° author has had to do with :— i 
es (taken 15 minutes) ... ois т b ————— Á'U'á 9——————— ———— '— ЫЫЫ —4 
moke Box tto. . 947 „ ‘5° | p 
Boiler house (taken three times i 63° dias 68° — | Litt. | Delivery. team: eater delivered zi 
Engine ,, ditto. A 51° m" 565 i | perhour. | per hour. og 
Vacuum in condenser (taken every 15 | 5 " 
minutes) em 8 ios 27 5 se 27-95 | | - 
Vacuum smoke box ditto. sas 43 ... "105 Pamp No.1 | 18 feet 22 feet 588 18,261 Me 
Barometer (taken twice) ВРА a 2921  ... 29:08 h 3 18 feet 22 feet 790 13,884 v 
Ooal used. Ebbw Vale " 3 ase 16 boilers 940 | 400 e 
Nots.—Low pressure cylinder not jacketed on these engines. n 4 age 160 W.P. 390 | 373 ect 
—— ——— — — — —— ЛЕГЕ ч 
| CONDENSING PLANT. Taese i e 
| | pumps were the duplex direct acting, and were supposed to ы 
Owing to the fact that a large number of the engines which are be very efficient. | , in 
used for driving electrical plant are engines running at a speed Moreover, these tests were made after the pumps had been S 
which is generally considered too high for an air pump to be attached thoroughly overhauled by the makers and had been made as good as Sm 


directly to the engine, or for some other reason, the condensing 

arrangements seem to have not unfrequently been an afterthought, 

and the conscquence is that separate condensing plant is used in а 
many cases. 

The drawbacks to thi; system, as compared with that of having 
a condenser attached to each engine, seem, in the opinion cf the author, 
to be considerable. 

I.—There is the disadvantage of having another supplementary 
plant, and as is well known, supplementary plants are terrible steam 


II.—There is another plant to b3 kept in repair and oiled. 

III.—There are large exhaust pipes to be run to the condenser. 

IV.—The condensing plant would require t> be in duplicated, 
because if it broke down it would, to put it mildly, be inconvenient 
to Бате tbe engines only able to do three-quarters of their load, or 
the engines would have to be made large enough to give off their full 
power, non-cond nsing as well аз condensing, in which case they 
would be c stly for their normal output and uneconomical at light 
loads owing to their siz». 

V.—The vacuum obtained in the L.P. cylinder, with a separate con- 
denser a long way away, is not nearly as good as when the condenser 
is close to or part of the engine. 

Last —As far as the author can judge, a condenser attached to 
each engine would cost less, and certainly would give less trouble than 
the separate ones. 

From fhe above it would seem desirable that, other things being 
equal, fÆ f& advisable that an engine should be used which allows of 
the condenser being attached to each engine and driven from it. 


PuMPISG PLANT. 


This is a part of tbe plant which appears, as far as can be judged, 
not to have received the attention it deserves. The amount of steam 
which the pumps in а station can use is extraordinary, and it is sur- 

rising that makers are content to place on the market such very 
Inefficient pumps. Oertainly the ways of pump makers are, to say the 
least, curious. It appears that all pump makers, as far as the author 
knows, reckon that their pumps will have an efficiency of 100 per 
cent., viz, the amount of water which they are guaranteed to 
lift is calculated upon every stroke being a full stroke, and the 
pump barrel being full at each stroke. This, however, is not the 
case in practice. Few pumps, if any, have a greater efficiency 
than 75 per cent. Moreover, many pump makers, in tendering 
for a pump to do certain work, are too ready to run a pump at 
an abnormal speed. In fact, the speed at which they run it would 
prevent the pump from having an efficiency of even 75 per cent. 
As mentioned before, it is doubtless the most economical plan, every- 
thing else being equal, to attach the pumps to the engine, especially 
if the engine is а triple expansion one, pecans then the power is 
obtained with the least consumption of steam. Of course pampe to 
lift water for circulating purposes, if driven by a motor, will be 
economical enough, but motors are not altogether satisfactory for 
pump work, and again in alternating stations motors are not v 
easily obtainable which will do the work well, and for pumps for 
feeding the boilers; which have to be run at varying speeds, electric 
motors do not lend themselves very well. Fly-wheel pumps have a 
large number of working parte, and direct acting pumps are unfor- 
tunately very great steam eaters. There certainly is an immense 
field for а goo@; strong, economical pump, and one that can be 
depended upen,and it ів to be hoped that makers (f pumps now that 
there is a demazid for this class of pump, will be prepared to supply 
that demand. 

Some of the vagaries of pumps and pomp makers may be irterest- 
ing :—A short time ago the author was in the market for some pumps, 
and a firm in ten g for these pumps proposed to supply а tbree- 
throw рашр driven by & compound engine. The pump had to do 
37 pump H-P., and the makers un that the amount of steam 
consumed would not exceed 21 lbs. per hour. The makers were 
extremely indignant when the author suggested he would be glad to 
know where he could buy the engine to drive the pump, as he had 
been looking for this engine for some time. 

Another tender was received. The pump makers undertook that 
the pump, which was a direct acting pump, should only take 26 lbs. 
of steam per hour to do 17 pump H.P. 

These instances tend to show how careless pump makers are with 
regard to their calculations, and it may surprise some people to 
know that one of Фе шге one makers in the country, in calcu- 
lating the siza of a pump req to do a certain work, anotber 
manufacturer's list, and as his own pumps are of somewbat the same 


they could be made, therefore, what must have been the consumption “ 
of steam when the pumps had been working some time it is too awful 
to contemplate. ö 
The best guarantee the author has been able to get is 50 lbs. per 
pump H. P., and this only after considerable trouble, pump makers 
seemingly being very adverse to givo an exact 5 ! 
One of the best, known pump makers in the kingdom on being te 
asked what steam the pumps tendered for by him would consume, 
said about 18 lbs. per I. H. P. with the best quality Welsh coal. It is a 
not quite obvious what difference the ocal would make. E 
It would be only reasonable to suppose that as the pumps are 21 
inefficient they at any rate might be depended upon to do their UV 
work; but this certainty is not the case with boiler feed pumpe. | 
There have been several breakdowns in stations owing to the failure н 
of the feed pumps, and certainly station engineers well know that it | t 
| 


e jlin 
oo 


is very few can say their pumpe are not a considerable amount of 1 
trouble. It is quite a rare thing to find a station where the shift 4. 
engineer can honestly say his pumps are really satisfactory, for it is tz 
the shift engineer who has the trouble with the pumps. T 
One great source of this trouble is that makers will offer pumps too | 
small for the work. M. 
Out of 14 tenders which the author received, no less than 10 
included pumps which oould not do the work unless they had an 
efficiency of from 80 to 150 per cent. 
Some of these remarks may seem somewhat hard on pump makers, 
but are much more than warranted by the author's л and | 
if they can induce pump makers to place on the market fairly efficient | 
and thoroughly reliable pumps he will be more than satisfied, and | 


now that pump makers know what is wanted, it is to be hoped they үз 
will try and supply the demand and not leave it so much to i 
Americans, for it is not too much to say tbat a very large number of 9 5 
the best pumps used in Britain are made in America. in 
Since writing the above the following has appeared in the ELEC- " 
TBICAL Review, April 29th :— "à 
The Chicago Electrical Traction Company are now alive to the 88 
saving in substituting electric motors for steam in driving auxiliary a 
plant. Their large engines developed 217 Н.Р. on а water consump- Un 
tion of 3,903, or at the rate of 18 lbs. per I. H. P. hours. po 
The small engines used steam as follows :— 2 
Eccnomiser engine..  38'4]bs. per hour. X 

Stoker engine... es .. 36˙4 1b. „ P 

Air and feed pumps ... . 6850106.  , | | A 
=== | ^4 

Total ... 759 8 lbs. 9 

This is nearly 20 рег cent. of the consumption of the main. A 
"his. thoroughly bears out the author's opinion, namely, that Ex 
auxiliary steam plant is extremely wasteful in the use of steam. i 
THE TELEPHONE INQUIRY. = 

| ; "i 

(Continued. from page 904, Vol. 42.) E 

Mn. Hansuny presided on Thursday at the resumed sitting of the t 


Telephone Committee. 

Mr. LAMB, second secretary at the Post Office, was again recalled, х 
and was questioned by the CHAIRMAN as to whether the whieh ^ 
were supplied by the Post Office to be hung on the walis of the com- “л 
mittee room for the guidance of the members contained the whole of ч 
the areas granted to the Telephone Company. The reason why the * 
question was asked was that all urban sanitary districts were areas in | 
themselves, and these were not marked on the map. 

WrirNESS said he understood that the maps asked for were to show 
the areas which had been granted to the company by the Post Office, 
and it would take the draughtsman two months to prepare a map. 

The ОнлАгвмАн: Then may the Committee accept it as а fact that | 
extensions of these areas have been going on in ignorance of what the (a 
existing агем were? —I think I Бате answered question already к^; 
fully on a previous occasion. 

And thc answer is : Yes; yoa did not know what the urban ranitary 
districts were? That is so. 
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extensions granted between 1892 and 1896, and not 
edid l the agreement of 1896 ?—1I have explained on & previous 
cecasion that many of these areas were embodied in the subsequent 


os acide ds that was so ?—I do not think I did. 
on before tbe 


you tell ns why extensions which were 
ike the agreement of 1896 were not included in that agreement? 


of 
es; that course was followed on the advice of Sir Robert Hunter, 
oar solicitor, that it would be more convenient to have it in a separate 


Will apa уш describe what “agreed upon” means? Agreed 
between w om . Between the officers of the company and the 
Office, sanctioned by the Postmaster- General. ( 

Did you bring before the поьсе 990 VV at ш 

he the ent in ere were a num 

3 ente included ?—That I can't кшш 


d 


not think so. 
Did any of your superiors know at the Post Office that the 
were included ?—I was authorised by Mr. Arnold 


Morley to on agreeing. 
Was that written or еа ?—1 до not know that there is an 
formal signature of bis, but І can read you a memorandum whic 


we submitted to him and which may throw some light on the 
pabject. | 

2 nest of the Снлтвмли, WiTNESGS read the memorandum 
written on June 9th, 1893, to Mr. Arnold Morley in which it was 
stated that he (Mr. Lamb) had discussed the question of areas with 
(be general manager of the Telephone Oompany, and with several 
Бойз of his department who were acquainted with the facts of the 
ens Ho assumed that it was the wish of the Government to carry 
out the adopted by their predecessors, and it was clear that 
that could not be carried out withoat the concarrence of the 
A qud Company. They had, therefore, to consider, not what 
A be an ideally perfect system, but what might fairly be pre- 
sented to the company for their acceptance. In the early stages of 
with the company it was conceded by the late 

to be restricted 


Government that theareas were not to towns. In 
he had endeavoured to discover some prínciple 


on 
which could be applied in fixing the limits of the areas. He at fint . 


that the company should be allowed to have any area in 
8 to apply a uniform ғсаїе of charge. 


they would 
Тш principle would have been one easy of application, and would, 
8 


areas, and would have served to protect the public against excessive 
A Ол the other hand, while thus restraining the compas it 

have interfered with the discretion of the Post Office in deal- 
ing with the subscribers to its own telephone exchanges, and would 


bam created difficulties for the department, if at some future time it 
wad decided that the company's business should be acquired by the 


Beate. But any qaestion of adop 
by the refusal of the com очу Дней What the company 
таак within each area; therefore it was 


Š 
a 
| 


cases where there were no considerable towns forming centres 
of of Dean was a typical instance 
cf such a case, Secondly, that neighbouring towns intimately con- 
nected in their business relations should be inciuded in an area ; such 

fot Dock, and Newcastle-on-Tyne and 


Gateshead. Thirdly, that towns an in any one of 


in one area; and, fourtbly, that 
the shonld be such as the Department would itself 
pom adopt if the whole telephone service of the coun was in 


fo modiSeations of fray are pear to be called for.” 
i interview which took 


place between the Postmaster-Ganeral and the financial of 
the Treasury in ro- pect of the memorandum he had read, and on that 
the Treasury expressed his concurrence with 

said he would have given more liberal 
Weatment to the eompany in the matter of areas. Following that 
be consulted Mr. Arnold Morley, the then Postmaster-General, on 
the principles he proposed to go on, and Mr. Morley approved of 
them, and app Jof his settling the areas u ih the general manager 


The Овал: Without consulting him as to particular cases? 


Ho gave you а free hand ?—He gave me а free hand in the sense 
that be relied on my discretion, and trusted that if there was ару 
txiwsely diffcalt case I would come to him and disouss it with him. 
at he did authorise you, then, to settle these areas with the 
— Company withcut referring them to him af the 
Pid you get similar authority from bis successor ?—No. 

ou haye been carrying out that practice since the present Post- 
“General has been in authority without getting the same 
9000017—Yes; I have agked the opinion of the Duke of Norfolk ag 


to whether I bound to come to him in this matter, and he agreed 
Las Tha Postmaster- 


that I was not, as I bad received the authority of one 
I, and unless some important question arose it was not necessary 
for me to go to bim. 

Was that verbal or in writing ?—The question came forward in a 
verbal discussion in connection with the execution of the deed poll, 
and I distinctly asked the Postmaster-General whetber he thought I 
Pu 11 improperly, and he equally distinctly told me he did not 

n е 

Up to tbe execution of the deed poll, you did nct ask for the same 
authority from the Duke of Norfolk as you specifically received from 

?—No, and on that subject the Duke of Norfolk 


Mr. Arnold Morle 
said he говиот. the authority given by a Postmaster - General might 
fairly be regarded as continuous, unless there was some question of 


licy which came prominently forward, and really made it nece 

at an official of the Post Office, acting in his disorbtion, shou 
come to the Postmaster- General. 

May I take it that your statement is this: Ever since the memo- 
randum was submitted by you to Mr. Arnold Morley in 1893, you 
have had the authority of the Postmaster-General for the time to 
extend these areas of your own authority, without foing to them at 
the time, and never coming for their confirmation in some cases for 


monthe afterwards ?— Yes. 

Continuing, Wrrurss said he could not say in how many cases 
since 1893 he had consulted anyone else but self. With regard 
to the areas being snbmitted to the Treasury, his view was that those 
areas which were settled up to August, 1894, were known to the 
Treasury, and were submitted to them in draft form. Having 
approved of the draft, the Treasury left the matter to the discretion 
of the Postmaster-General. The Treasury distinctly sanctioned the 
agreement leaving such discretion to the Postmaster-General, and 
there was no question at the time, or subsequently, that the Treasury 
should be consulted. То his mind, there was no doubt that at the 
time the Treasury were satisfied witb the course followed by the Post 
Office. As а matter of fact, the Treasury had not been consulted 
with regard to the extension of any of the areas, and the discretion 
left to the Post Office had in practice been his discretion, subject to 
the reliance on ar ae of the Postmaster-General that he would not 
act indiscreetly. ce the memorandum to Mr. Arnald Morley, he 
had been granting the areas without consulting the Postmaster- 
General on each occasion. With regard to the arrangements before 
1896, which were not inserted in the agreement, they had reached the 
stage described in the schedule of the deed poll, which was, that they 
were marked by his initials. The course followed generally was, that 
the general manager of the company came to the Post Office and pro- 
duced a map, showing the boundaries of a proposed area. He also 
brought with bim reports from his district superintendents, explair- 
ing why these boundaries were proposed. Та some cases be (witness) 
had personal knowledge of the districts, and then there was no difficulty 
in agreeing to the area. In other cases he reserved the matter for 
inquiry and sent the map with the information given by the general 

y to the local c ffioers of the Post Office and 


manager of the com 
In other cases it seemed clear to him that what 


called for reporte. 
the company asked for should not be given and then he declined to 


sanction what they asked for. 

The CHAmMAN quoted Sir James Ferguson's letter to the Obancellor 
of the Exchequer dealing with the arrangement which bad been 
come to between the Post Office and the National Telephone Com- 
pany which stated In the heads of the arrangement full discreti n 
as to areas is reserved for the Postmaster-General, and I may ray 
it is part of the understanding that careful consideration shall be 
given to any reason the company may urge for grouping together 
more than one town in the same area." 

WirNESS said that that must be coupled with the assurance that 
the Post С. се would be reasonable whatever legal weight might be 
attached to such an assurance. Mr, Forb:sappeared to have attached 
some weight to it. 

The CHAIRMAN: Then Mr. Forbes stood out for two things, and 
only one thing was brought before the Chancellor of the Exchequer ? 
—The Committee have bad the evidence before them, and they bave 
heard tbe evidence of Sir James Ferguson. I would like now, with 
all due respect, to leave it to the appreciation of the Committee as it 


ap on record. I really cannot say anything more. 


rther pressed by the OHAIRMAN as to what he really did say on 
the matter, Wrrness said he might be wanting in 5 but 
they would pardon him for asking them to read the previous part of 
the letter of Bir James Ferguson. In the letter Bir Jones Ferg 
experienced in Germany, 


said that the same difficulty had been 
where there were what were known as industrial districts. His 


impression was that taking the letter as a whole it simply amounted 
to what he and Sir James Ferguson had said already. Before the 
ment was signed the company submitted a clause which would 

ve them almost the right to have the areas extended, and that was 
rejected largely on bis advice. He did not take into consideration 
in agreeing upon the areas how municipalities would be affected if 
they were authorised to undertake а service. That question was 
absent both from the mind of the Government and of the Pust 
Office. It was one of the things he did not think mecessey to 
take into consideration. Не had not considered what : ff ct 
the granting of large areas would have on municipalities 
undertaking a service. He would doubt whether the fact the 
company had a large London area would hamper either the local 
authority or the Puet Office undertekiog a service, but he would add 
that tbe London area was mentioned in the heads of the ent, and 
he was not responsible for granting it. He would not to admit, 
without further inquiry, that an extension of area which he was 
responsible for would have the effect cf hampering local authorities. 
It was entirely on legal advice that the areas were not included in 
the t of 1896. He considered that the Postmaster-General 


agreemen | 
was morally bound to confirm the agreements he had entered into 


ZEE 
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with the Telephone Company. Не could not tell how many agree- 
ments he had initialed in April and May, but he would find out and 
give them to the Committee. It was in the public interest that the 
areas were extended. He had refused applications from the Telephone 
Company since 1896. 

Sir RopBRT HowrER, solicitor to the Post Office, recalled, said he 
was responsible for the arrangements with the company not being 
included in the agreement of 1896. As they had all been before the 
House of Commons, it appeared to him that it would be better they 
should go into the deed poll. If the London County Ocuncil had a 
telephone service, the Post Office could put them into communication 
with the National Telephone subscribers in Oxford or Glasgow; but 
the Post Office could not compel the National Telephone Company to 
connect Oroydon with the Oounty Council area by a trunk wire, 
because it was within the London area. The Post Office conld, how- 
ever, make an area as small as it liked, and could establish an ex- 
change at Croydon, and pat down a trunk wire, but he could not 
force the subscribers to the National Telephone Company to be put 
on the trunk wires. With regard to the legal aspects of the company 
giving preferenc:s, he did not think the Post Office could complain 
of it, for the company had no statutory rights, and there were no 
statutory restrictions attaching to it. 

Tbe CHAIBMAN: Are the words of the agreement of 1896, with 
regard to the discretion of the Postmaster-General as to granting 
areas, to be read ia their ordinary sense, or in the light of any other 
verbal assurance ?—In their ordinary sense. 

There is nothing whatever, in your opinion, binding on the Post 
Office to read these words in anything but their ordinary plain 
Eaoglish ? —Absolutely nothing. 

Would it be possible for the Post Office, in extending these areas, 
0 impose any conditions they liked on the Telephone C.mpany ?— 


es. 

Mr. LAMB, recalled, said there would be no more extensions 
of areas until after the Committee had reported, but he did not think 
that the instructions of the Postmaster-General referred to the areas 
already initialed. 

Mr. LLOYD, town clerk of Huddersfield, said he also represented the 
Association of Municipal Corporations. He submitted various resolu- 
tions passed by the Corporation on the subject of the municipalisation 
of the telephone. The matter was discussed at a meeting of the 
Municipal Corporations Association, at which 45 bodies were repre- 
sented, and a resolution wae by 19 votes to 17 that, in the 
event of the P.st Office ref to take over the telephones the ser- 
vice should be municipalised. He represented the19. Under rather 
special powers in a local Act of 1871, the Corporation of Hudders- 
field had established a telephonic service for Oorporation purposes, 
having refused the terms of tbe National Telephone Compauy on the 
ground that they were too high. This service had been established 
five years, and he stated that, whereas the annual charge according 
to the terms of the company would have been £358 10s., their own 
service had only cost £134 17s. 2d., or a total saving up to date of 
£1,118 4s. 2d. If only the Corporation had a license from the Post 
Office, whicb they had been y refused, they could supply А 
telephone service generally throughout their area, and they were 
strongly of opinion from their experience that they could work it 
more cheaply and efficiently than the National Company, but 
they wanted powers as matter of convenience to go outside 
the area of the borough. The Post Office had approached 
the O ation and asked for an assurance that the wires would 
be ured in such a way as not to interfere with the telegraphic 
revenue, but the Corporation had gone on with the work. They had 
50 metallic circuits and 42 instraments, but he could not say whether 
it was the twin-wire system. 

The farther examination of the witness was postponed. 


The Select Committee on Telephones resumed its sitting on Tuesday 
last, Mr. Hanbury again presiding. 

Dr. Согсоноси, examined by the CHamman, raid he was a member 
of the G Town Council. He was also city treasurer, and a 
member of the Telephone Committee. He considered that it was 
both desirable and, in fact, necessary that the Corporation should 
take the service up. В g for himself as a man of business, he 
found the use of the 
On tbe question of general benefit, are there many classes of people 
in Glasgow who have not hitherto been able to obtain the use of the 
telephone, and who are anxious to do so ?—In my opinion the tele- 
phone in Glasgow has not been developed to any extent. It is con- 
fined to the large business manufactarer—what I may call the middle 
commercial class—has been tapped toa very small extent. 

Can you say that these people are ski for the telephone ?— 
Well, judging from the replies received from the town clerk's com- 
munication on the subject, I should say that there is a desire on the 
part of а large portion of the le to have the use of the telephone. 

What number of applications did you, as a matter of fact, receive? 
Between 4,000 and 5,000. 

Were they from all classes of the community ?— The invitations 
were sent out by the town clerk from the names of gentlemen in the 
Glasgow directory, and were not confined to any particular class. 

If the municipality were granted а telephone service of its own, 
would it undertske to supply all applicants ?—Certainly. 

Do you consider tbat that would be an advantage over the ser- 
vice cf the National Telephone Company which is not under an 
obligation to supply ол ?—Undoubtedly. 

Does the Corporation itself, at the present moment, use the tele- 
phone service ?—Oh yes. We pay to tbe Telephone Company some- 
thing like £1,700 or £1,800 per annum for the different instruments 
which we use of. 

Is there a different rate for рохе persons and public firms ?—I 
think not. I psy £10, and ost everybody who has & business 


Glasgow small ?—Oom 


phone was becoming increasingly nece kv 


^ 


house pays the same; but they give me а connection with any private 
house for £8 10s, 

Well, that looks as if there were a separate charge for private 
persons ?—I don’t think so, unless they also use the telephone in their 
businesees. 

What complaints have you got to make on behalf of the Oorpora- 
tion as to the service ?—I am not here to make any complaints unde 
that head. | 

You are very large subscribers 7 — Tes; but I am not here to say 


anything as to bad service on the part of the National Telephone 


myany. 

But one cf the points which the Corporation desired to prove 
before the Commissioners was that the service was inefficient ?—I 
think we proved that up to the hilt—in fact, the Commissioners 
found that it was an inefficient service. With regard to the Corpora- 
tion iteelf, Iam not prepared to aay that the service which we receive 
is a very efficient service, but at the same time we have no very par- 
ticular grounds of complaint. I quite believe that the National 
Telephone Company do their utmost to give the Oorporation the 
very best service they possibly can under the existing conditions. 

If the service were in the hands of the municipality, what advan- 
tages would you give to the public which they have not at the 
present moment ?—First, there would be an im mediate uction in 
the charge to £5. Our impression is that the manicipality would be 
able to give a mach more efficient s:rvice both to the Corporation 
itself and to the general public. 

Tell me how far the Corporation itself would get a more efficient 
5 increased efficiency in the staff which we would 
provide. 

But you have said that the Corporation does not complain of the 
service ?—I said we had no particular complaint, but I said that I do 
not think we get а perfect system. Е 

And you think the ag on sao would give a perfect system ?— 
Yes. We should have improved instruments, improved discipline 
among the employés, and much greater attention to the desires of the 
community than is at present given by the National Telephone 


Company. 

In what other respects would your municipal servioe be an im- 
provement on the present . Take the case of public call 
offices, would you increase the number ?—Undoubtedly, and besides 
that,if telephones were in the hands of the municipality, the call 
offices would be placed in more convenient centres of large localities. 
There would also be а reduction in the charge for using these public 
call offices, which, I believe, would have the effect of greatly increas- 
Ing the number of calle. 

Is the number of public call offices at the present moment in 
with the requirements, yes. Con- 
tinuing, the Wrrurss said he believed the existing number of public 
call offices were pretty freely used. The number of subscribers ia 
Glasgow, compared with the population, was very trifling. The 
present number of subscribers wae between 5,000 and 6,000, but the 
Corporation had had applications for an additional 5,000. Comparing 
the number of subscribers in Stockholm, where the charge was only 
£5 10s., and where the N was only about one-third what it 
was in Glasgow, they would get some idea as to the number of sub- 
scribers which could be obtained in Glasgow if the service were made 
both efficient and cheap. If telephones wer3 in every block of 
buildings, facilities would exist for summoning the fire brigade, which 
would have the effect of preventing serious fire losses, and conse- 
quently reduce the amount which was paid by the ratepayers for fire 
insurance. In the same way the police could be at once communi- 
cated with in the case of house-breaking or disturbances. . 

Would you pro to mske any profit to relieve the rates by this 
telephone service ? — Certainly not. We would to work it 
in the same way as we work the water, jas, cléctelo fgh , and the 
trams. We make large profits in connection with those enterprises, 
but the profits go to reduce the charges, and not a penny is applied 


in reduction of rates. 

Would you keep the service open ali night ?— Provision would be 
made for that, I have no doubt. Кенет there is a night service now. 
Continuing, the Wrranss said the Glasgow Corporation were 

to put themselves in the same position as the National Telephone 
Company, and leave it to the option of the Post Office to purchase 
their system in 1911, or when the lcase would expire. They would 
not ask anything for goodwill. They thought that a fairer exin МА 
ment would be for Parliament to grant the Oorporation a license for 
21 years, giving the Post Office option, however, to take it over in 
1911, should it so desire. He should say that the Corporation would 
desire to work beyond their own municipal area, and to cover the 
area of the National Telephone Company. Owing to the action of 
the Post Office in extending the National Company’s area they would 
be at a disadvantage in communicating with the neighbouring 
borough of Govan. The Corporation ran water, gas, tramway 
ei terprises far beyond the municipal boundary. 

Do you run electric lighting beyond the municipal area ?—No, at 
piesent the electric lighting is confined to the municipal area, and 
we have not got power to extend it. I may взу we have not thought 
м necessary to apply for such powers becanse the matter of electric 
li. hting is being taken up by the various municipal authorities round 
a out Glasgow. Continuing, the WrrNESS said he did not see much 
difference between the extension of the teleph:ne system to outside 
areas and that of electric lighting, so far as the breaking up of the 
roads was concerned. The great aud principal objection of the 
municipalities to the present telephone system was, that it had 
become a gigantic monopoly. 

How would you base your charges for people living in the outside 
areas? —We estimate that we should be able to carry on the enterprise 
successfully at а uniform charge of about £5. WrrNESS continuing, 
said that if the Glasgow tion got a license to on the 
telephone business within their own municipal ares, or within the 
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area of the National Telephone Company, tbe mere, possession of 
the license would constitute the enterprise a public p ‚© which 
they could legally apply the county funds in carrying it out. 

The CHaIRMAN: I think we must consider that as somewhat 


gy 
ask Parliament to give us the меш powon 

Would you borrow the money?--1 don't think in Glasgow 
wo should require to borrow because we have about half a million of 
free assets which would enable us to carry on the telephone system 
without borrowing. But if we had to, we could do it under a private 
Act. 


g (n = was а abd Pol тас тон co 
monicipalities these systems telephones, e it they 
would still Везе to come ы тога for а private allt to borrow 
money for the —Well, of course, municipalities cannot 
borrow without Parliamentary authority, but I do not think there 
would be any difficulty reised. 

By Mr. Boscawzx : If the price of the service was reduced he felt 
ойе tbe number of subscribers would very largely increase. Не 
might say that mo Glasgow was unanimously in favour of the 
Corporation an ing the telephone service. There was only a 
very small circle to the Corporation, and these perscns had, 
he believed, been “got at” the National Telephone Company. 
He was not afraid that, en ga municipal service was started, 
Company might compete by reducing their 
е Corporation. Tbe National Company knew 
i well to attempt to carry on a battle of that sort 
against a municipality. In his коо it was no use granting licenses 
to companies, because events had proved that they were always 
bought up by the National 1 Of course, there would be no 
fear of municipalities coming to В 
Replying to Mr. COLVILLE, the Wrrurss said the Corporation could 

tely Ма off with 5,000 subscribers, and they believed that 
number would soon increase. Mr. Bennett's estimates as to the cost 
of a municipal telephone service in Glasgow were based upon figures 
which he bad received from responsible contractors. 
n кшш : He had pe сые" ‚т the I оре 
got at " persons w by means of preferential rates, 
&c. Не kad only repeated the statement of Mr. Lamb, who, he should 
think, knew as much about the methods of the company as any 


person. 
Колы NiooL: He was f of opinion that the Post Office 
be the best body to work the telephones, bat he was now of 
opinion that the best service would be given by the municipalities, 
and that the Post Office should confine its business to that of the 
trunk lines. He was decidedly of opinion that the municipality 
could give a cheaper aud a better service than the Post Office. It 
an extraordinary thing that the Post Office, which had a well- 
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was 
| emi ker] sra system, bad not been able to hold ite own against 


ational Telephone сери . He believed the municipality of 
Glasgow wouid be able to hold its own against the National Com- 
pany, because they would genuinely compete. | 

Replying to Sir James WOooDHOUSB, the Wrranes said he saw по 
темоп why the telephone should not be worked with as much advan- 
tage to the public as the electric light, gas, water, and tramway 
undertakings had been. i 

Mr. Онізногм, member of the Town Council of Glasgow, and a 
member of the Telephone Committee, examined by the CHAIRMAN, 
mid that, as спе who frequently used the telephone in connection 
with the Corporation, he could not say that the service as supplied to 
the tion was efficient.. He believed that the National Tele- 
phone Oompany had been giving considerable attention to the com- 
plaints which had been made, aud had endeavoured to reduce the 
grievances, but he could not say that they had been successful in 


their endeavour, 


What service would the Glasgow ration establish if they were 
granted a license ?—The twin - wire system. 

That system conld be worked overhead as well as underground? 
Oh yes. I don't think that the National Telephone Company have 
done all that they might have done in extending the use of the 
double-wire system. For instance, they might have used under- 
ground railways more than they have. Continuing. the Wrrwzes said 
that the Glasgow Co objected to allowing the streets to be 


rporation | 
broken op by the Post Office for the p of the National Tele- 
ve that Parliament ever 


phone Oompany, and they did not 
a that such powers should be used for the advantages of a 
va 


enterprise. 
By Sir Jams WoopzGovsz : The ration had recently been 
in eee on the subject, who 


n with the 
was holding his haud in the matter pending the report of that Oom- 


mittee, held that, whether it was or was not a breach of the 
law, it was ly con to the spirit of the Act of Parliament, as 


regarded the rights of municipalities over their own streets, for the 
to grant facilities for the National Telephone 


Company to up the roads. | 

Answering Mr. Сенин, the WrrNESSs said, he should say that the 
present inefficiency of the telephone service in Glasgow was due to 
the National Company having 1 asi the single-wire system. 

By Mr. Cor vm: The Post had declined to grant Glasgow 
а telephone license, and in so acting he considered the Post Office 
had acted prejudicially to the public interests. In the event of the 
Post Office declining to grant the Corporation a license for a similar 

they would be 


We have no fear that in the event of a large increase in the number 
of subscribers we should be obliged to raise the charges. j 

By Mr. Boscawen: He was decidedly in favour of municipalities 
working the telephones, as against either the Post Office or any 
private company. He did not advocate that course because he did 
not think the Post Office would ever take the question d 9 simply 
because he believed the municipality would be the very body. 

Replying to Sir HR Нотоьтн, the WirN£SS said he agreed 
with Dr. Colquhoun that the telephones, if belonging to the Corpo- 
ration, should be carried on not fer the purpose of reducíng tho rates, 
but for the public good, and any profit e should go in reducing 
tbe charges. That was the practice in all Scotch boroughs in regard 
to all municipal enterprises, but he believed that in English boroaghs 
any profits made went to reduce the rates. 

he CHAIMaN: Have you any complaint to make against the 

National Telephone Compaty in giving preference to particular sub- 
scribers ? —I have no particular complaint. 
x As a public body you don’t contemplate giving any preferences ?— 


o. 

You would be perfectly willing to make that impossible ?—Abso- 
lutely impossible. i 

Supposing you had an exchange of your own—would you desire to 
be in direct communication wi:h the National Telephone Company's 
exchange, or would you rather that your subscribers should be 
separate 2—1 would like, of course, that we should have communica- 
tion with tbe National Company's subscribers, and I believe ia & very 
short time the company and the Corporation would come to terms on 
Rr matter—the arrangement would be so obviously convenient to 

parties. 

You contemplate that the National Company would connect their 
subecribers with yours?— Certainly; it would be to their interests 
that they should. СКУ 

And would you contemplste their bringing down their rates to 
yours ?—Well, I don't say that. | 

That must be the result ?—It might Ье, 

Would you attach great importance to the connection between 
your subscribers and the company's subscribers? No. I believe the 
Corporation could get the great bulk of the subscribers. 

You розева that the two rival systems would go on until 
1911 side by side ?—P.rhaps they would. 

But would it be a distinct advantage to the municipality if, by 
some means or other, its subscribers were put in communication 
with the National Oompany's subscribers? —Undoubtedly it would. 
Replying to further questions, the Wrrxxss raid it coald not be con- 
tended that the competition of the Post Office had ever been genuine, 
but if the Corporation competed they would do the thing properly. 

The Committee then adjourned. | | 


MECHANICAL STOKING: 


We have received from Mr. Proctor, of Barnley, a descriptive circular 
of his new coking stoker. In this machine the coal is pushed from 
the hopper well within the furnace, and dropped by the return of the 
poner or ram upon the front of the fire quite clear of the boiler 

ront. The ram is withdrawn quickly, and cools off in the mass of 
green coal not yet at the point of ignition. The next stroke of the 
ram pushes off the top of the heap of c»kinz fuel and sends it forward 
on the fire, and a fresh supply of fael is carried upon the top face of 
the ram and dropped as the ram returns. Mr. Proctor has hitherto 
been a maker of a sprinkling stoker—one of the best of this class, we 
admit. Sprinklers have the grave defect that they fill the flues with 
dust, and distribute dust from the chimney top over the surrounding 
locality. The absence of this fault is urged as an advantage of the 
new form of stoker, and we are glad to see the fault is recognised. 
Advocates of sprinkling have blinked the fact; they would have 
blinked more if they had got an eyefal of the dust. Let this rest, 
however; even Mr. Proctor, who has spent his thousands in defenos 
of sprinkling pa*ents, no v calis his coking machine the stoker of the 
future. Better late than never, Mr. Proctor has taken up coking, and 
appears to have got а good article with a minimum of moving 
parte. We do not see any reference made to the extreme desirable- 
ness of some mechanical means of filling the hoppers. At present 
the fireman fills them by shovelling backwards, over shoulder 
fashion, and he g-es home at night with a lot of fuel down his sbirt 
neck, in bis hair, boots, eyes, and generally is saturated with coal 
dust. Now we will tell a little story for the benefit of Mr. Proctor, 
and all and several of the stoker makers of the north of England and 
elsewhere. We once went to see а mechanical stoker at work, and 
as usual, found the fireman busy overshouldering the coal into a 
high hopper, at an expenditure of energy about double that 
3 or firing the boiler. We asked the fireman in а casual way 
how he liked the machine, to which he, of the much grime, replied, 
through bie covering of sweat and dust, that “it were reet enough." 
Having some knowledge of men and etoker things, and moreover, 
possessing a profound knowledge of the vernacular, and therefore 
uaderstanding the fine shade of meaning concealed in the above 
dampation by faint praise, we ventured on a hint that his 
appearance seemed {о indicate that a better system of 
hopper filling would ease bis “missus” somewhat on washing 
day. This encowaged him to an admission that “it wire 
a bit dirty." Even here, though mildly put, there were subtle shades 
of meaning known only ќо the elect, and we expected to receive 
further information in another minute or so. Nor were we disap- 
pointed. Having satisfied himself that we were not connected with 


the makers of the machine, when we asked him finally what he 


ht of it, he dug his shovel атаву шю the coal heap 
and rep “I wish it were i’ hell.” Now, here was a machine, 
we forget nd re of it, doing its work о or aid 
so, yet would we may suppose, prom m wn TO- 
moved whither the above wish would e 00 why. Simply 


g so back, for labour has been intensified 
and made more unpleasant. Unless hoppers are to be also filled 


mechanically, firemen will condemn the stoker more or less piously 
as a rule, probably less so. It is not enough to put elevators and 
conveyors should be so 


a range of boilers. Even single 


fitted, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFIOATIONS. 


NEW PATENTS.—1908. 


Compiled re for this journal by W. P. Твомтгои & Oc. 
JBlechrion] Patent Agents, 898, High Holborn, London, W.O., to whom 
eli. inquiries should be addressed. 


13,161. “Improvements in or connected with electric switches.” 
B. B. Vuarry. June 13th. 


13,194. "An improved system cf and appliances for outdoor 
electric lighting." G. ткивом. Dated June 13th. (Complete.) 


18,908. "Im ments relating to electric arc lamps" W. J. Н. 
Jonas. Dated June 13th. ve 


13,209. “ Bromo-electric process for the extraction of fine or 
gold or other metals" W. H. Hyarr. Dated June 13th. 


13,210. "Improvements. in and relating to electric heaters.” 
R. LuspzELL. ed June 13th. (Complete) 


13,289. "Improvements in or connected with electro-plating vats.” 
W. Мата and H. Hart. Dated June 14th. 


. 18,941. "Improvements in the method of and means for mag- 
гару А treating tool blades and the like" J. MoKay. Dated 
June 14th. 


` 19,958. "An improved system of electrical communication for 
use in telephony, phy, and the like.“ А Т. Baown. Dated 


y 
June léth. (Complete. 


19,961. "Improvements in and relating to the outer cells ог con- 
taining vesrels of electric batteries." H. JongEA. Dated June 14th. 


13,973. “Improvements in systems of electrical distribution.” 
Тнв Ввгтвн Тномвои-Носвтон Oo., LTD. (C. P. Steinmetz, United 


States.) Dated June 14 h. (Complete.) 
13,274. "Improvements in systems of electrical distribution.” 
Tus BarrsH Тномвон.Носвтом Оо, Lro. (O. P. Steinmetz, 


United Btatee.) Dated June 14th.. (Complete.) 


13,999. “Improvements in electrical starting and  ateerin 

3 applicable to electric launches and the like.“ H. W. 

LAND, jan, 8. Crank, W. PaPtNEAU, and A. A. Haram. 
Dated June 14th. 


13,900. "Improvements in or connected with screens, shades, or 
covers for electric lights.” О. О. Brorr. Dated Jane 14th. 


13,974. “Improvements in electrio arc lamps." А. M. Артев, 
Dated Jane 14th. 


18,308. “ An eleotro-thermic incubator.” A. E. GazgviLLE. Dated 
June 14th. 
“Тш 


13,812. vements in electric incandescent lampe" O. Н. 
MICHAELSOX 


ated June 14th. 


“ Improvements in or relating to telephone installations.” 
Dated June 14th. (Complete) 


19,935. “Improved means for ventilating enclosed or 
enclosed electric motors." W. HanrBELL. Dated June 15th. 


13,993. "Improvements in electrolytic apparatus especially in- 
tended for use in the electrolytic decomposition of solutions of 
alkalioe chlorides.” J. В. WYLDE, J. W. Кумавтох, and UNITED 
ALKALI! Company, Liurrep. Dated June 15th. 


13,399. “ Method of combined application cf continuous and 
alternating currents for exciting magnetic fields and combination 
apparatus for producing, by this method, electrical energy and 
mechanical power," M. Dep. Dated June 15th. (Complete.) 


13,316. 
J. L. Laga 
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. 13,04. “Pliable support for electric incandescent lamps or other 
light articles.“ J. DoGDzLL. Dated June 16th. 


19,468. “ Ап improved system of telephony." L. T. B. Saunpmn- 
вом. Dated June 16th. 
13,477. Commutator brush-holders and brushes for electric 


motors or dynamo-electric machines" E. Н. Јоннвон and R. 
LoWNDELL. Dated June 16th. (Complete.) 


19,478. "Improvements in or relating to apparatus for controlling 
electric currents of high tension and great quantity." E. Н. Jonson 
and R. Lu&DELL. Dated Junel6*h. (Complete.) 

18,497. "Improvements in telephone magneto boxes.” A. Grace. 
Dated June nh | 


13,557. “An improvement in telephone cables.” 
Bauxpmasox. Dated June 17th. 


13,509. “ протон in jointing electric ombiks." 
Dated June 17th. 


13,586. “Improvements iu electric cables.” 
and W. Fewwact. Dated June 18:h. 


13,640. “Aa improvement ia advertising electric signs." J. L. 
Јонивтон and BovBIL, LiurrTzD. Dated June 18th. 


L. T. B. 
J. H. 


G. C. ALLISGHAM 


ABSTRACTS OF PUBLISHED SPEOIFICATIONS. 


Copies f any of. these Specifications may be obtained of Mesm. W. P. 
Twowrsom а Oo. 292, High Holborn, W.O., price, pest free, Od. 


(in stampe). 
1807. 


18,230. "Improvements in apparatus for electrically actuatin 
avd controlling ship's rudders or other mechanism.“ S. Prrr. 
Socletie Sautter le et Cie). Dated August 5th, 1897. 
bis relates to apparatus for controlling rudders, &. It 
consists of а combination with a transmitter of 5 
contacts, and any commutator which produces the opening an 
closing of the circuit of the armature of an auxiliary motor, tbis 
auxiliary motor controlling ín ite turn the rheostat commutator which 
directs the current of tbe main motor, by the intervention of a dif- 
ferential epicycloidal train with conical gearirg; the main motor 
кч by mechanical transmission on the one hand upon tbe differ- 
en train, and on the other hand upon the contact rod of the 
receiver, 3 claims. 


18,934. "Improvements in sutomatic electric alarms" P. V. 
VANDRVRLDE. Dated August 16th, 1897. This relates to an alarm 
devioe for use in ord window sashes, provided with counter- 
balance weights. Below the usual grooved pulley are placed two 
spring arms, fixed to the cesement, one above the other. They are 
insulated from one another and connected with a battery. The top 
one is longer tban the other, and comes in contact with the weight 
when the sash is down, Ав soon as the sash is raised, the weight is 
lowered, and the other end of the spring arms are so arranged as to 
р together, which completes the circuit and operates the alarm. 
2 claims. 


19,230. ' Improvements ір a system for the electrical protection 
of safes.” І. Ғввер. Dated August 19th, 1897. This tes to a 
protection system comprising of a closed electric circuit, the safe 
forming & component part of the circuit. On the interruption of 
the circuit, there is a means for sounding an alarm bell. There is an 
electro-magnet and its armature forming an integral part of the 
circuit, vut arranged outside the safe. There is also a structure pro 
vided with a recess, with lugs fixed in the walls of the recess. 
There ате a series of spring pawls fixed to the safe, and adapted to 
engage in the lugs and lock the safe in the recess. 9 claims. 


19,518. "Improvements in electric arc lamps.” Т. Sr mon. 
Dated August 24th, 1897. This relates to an arc lamp adapted to be 
operated by an alternating current, and consists of & combination of 
opposed solid carbon electrodes with an enclosure for tbeir ends. 
There is a choking coil in electric circuit with the electrodes, and an 
automatically movable core for the choking coil. The core is oon- 
nected with one of the electrodes, so that а reciprccatory movement 
of the core may be imparted to the electrode. 1 claim. 


Search Lights in Wai fare.— The Electrical School at 
St. Mary's Vale, Chatham (attached to the Royal Engineers’ School 
of Military Engineering), were called upon to take an active part, 
yesterday (23:d inst.) in the inspection which the Commander-in- 
Chief (Viecount Wolseley) made of tbe Thames District, and more 
in ticular the garrison of Cbatbam, and the defences of the 

way And Thames. During a "night fight" the search lights did 
admirable service, 
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CONCURRENT ELECTRIC LIGHTING 
POWERS. 


HoLDERS of provisional orders under the Electric Lighting 
Aot are passing through a very anxious time. From all 
parts of London and of the provinoes we hear of notices 
baving been received by the local authorities of the intention 
on the part of companies, new and old, to apply for con- 
current, powers over their districts next November. | 
The notice round which will, perhaps, centre the most 
interest i8 that, given by the Charing Cross and Strand Com- 
pany to the Corporation of the City of London. The 
application of the compeny is contained in a letter to the 
clerk of the Streets Committee of the Public Health Depart- 
ment of the Corporation, and seta forth at some length the 
grounds of its application, and finally states that “Section 1 
of the Electric Lighting Act, 1888, expressly provides for 
and encourages competition, even with a local authority.” 
This same Section 1 has been much in evidence lately, 
both in the House of Commons and in the committee rooms, 
and the important sentence with which it closes has been 


often quoted :— 

The grant of authority to any undertakers to supply electricity 
within any area, whether granted by license or by means of a 
provisional order, shall not in any way hinder or restrict the granting 
of & license or provisional order to the local authority, or to any other 
company or person witbin the same area. 

We must say that we fail to discover in this clause grounds 
for the statement made by the Charing Cross and Strand 
Company that there is an express encouragement of com- 
petition. | | 

It is true that the ordinary layman, anxious to make 
himself master of the Act, finds it difficult, in studying 
this clause, to define its precise meaning. 

On the firat peru:al he may pardonably come to the con- 
clusion that the words “any undertakers” cannot possibly 
include the local authority of the district, for, manifestly, if 
a provisional order for electric lighting were already pos- 
sessed by the local authority, there would be no sense in 
stating that that possession did not hinder the granting of 
а provisional order within the same area to such local 
authority. Following the clause to its conclusion the 
inquirer would certainly jadge that “any undertakers” 
must be interpreted as “any company,” as the clause goes 
to refer to any other company. | 

On reference, however, to Section 2 of the Act of 1882 he 
will learn that | 

The provisions of this 
company, or person who pa pex con н ae nente с 

опа! order granted under this Act, or by any special Act to be 
hereafter passed, be authorised to supply electricity within апу area 
(in this Act referred to as the undertakers”), — — 
whereby it appears that the words, “any undertakers,” must 
embrace both companies and local authorities, thereby 
making nonsense of the much quoted clause. 

Parliamentary lawyers have, however, had no hesitation in 
translating the clause to mean that the possession of a pro- 
visional order, whether by a local authority or a company, 
shall not in itself be any bar to the grant of concurrent 
powers to a company or to a local authority. 


This provision has always seemed to us a wise one. In 
D 
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the absence of such a clause, the “ undertakers " would have 
been justified in considering themselves the possessors of a 
monopoly, and would have cared, as the City of London 
Company apparently has cared, very little for the interesta of 
the consumere, and have exacted, as that company has done, 
its fall maximum price. 

We do not overlook the fact that the provisional orders 
granted by the Board of Trade reserve to that body the 
power of revocation of the order in whole or in part, in the 
event of the neglect of the undertakers faithfully to fulfil 
their obligations thereunder; but revocation is a very serious 
measure, and one that the Board of Trade would only 
enforce under strong provocation. Indeed, only in cases 
where, after the expiry of some years, not a single step has 
been taken to put the order in force, has revocation ever 
been enforced by the Board of Trade. 

Manifestly an undertaker can much more easily be kept 
on the path of good behaviour by the near possibility of 
competition than by the remote one of revocation. Hence 
the excellent moral effect of the closing words of Section 1 
set out above. 

That, in the opinion of the Board of Trade, the clause 
should operate in its moral effect, rather than be put into 
practice, has been proved by the persistent refusal in that 
department, in all except one solitary case (applying to a 
district in the heart of the metropolis), to grant powers to 
a second “ undertaker” where a provisional order was already 
in operation. 

Those whose interests lead them to advocat» unrestricted 
competition point triumphantly to the fact that in some 14 
parishes in the metropolis the Board of Trade have granted 
competing powers to two companies. They, however, omit 
to state that these competing powers were, with one 
or two. special exceptions, all granted at one and the 
game time in consequence of the rush made by ocom- 
panies for the choicest parts of the metropolis in the session 
following the passage of the amending Act of 1888, 

The only similar case that occurred outside London was, 
we believe, in Newcastle-upon-Tyne, where the two under- 
takers agreed not to compete, but to divide the city into two 
equal portions, each undertaking operating solely within its 
own territory. 

Our point is, that where an undertaker has been in pos- 
session, faithfully carrying out the obligations of the order, 
the Board of Trade has never granted concurrent powers to 
a second undertaker. 

As a result of this sensible interpretation of Section 1 of 
the Act of 1888 by the Board of Trade, local authorities 
and capitalists alike have seen a security for capital in 
undertakings under the Áct sufficient to induce investments 
aggregating some fourteen millions sterling during the 
past 10 years, and to this large investment is due the 
present very flourishing state of the electrical industry. In 
our opinion no more serious blow could be given to that 
industry than the withdrawal of the vital principle of security 
for capital. In this country, where we pride ourselves upon 
security for capital and fixity of tenure as the basis of our 
commercial prosperity, it will hardly be credited that an 
attempt is being made in the present Parliament wantonly to 
destroy the whole basis of our industry, but such, we regret 
to say, is the case, for the recent decision of the Select 
Committee of the House of Lords in the case of the General 
Power Distributing Bill, gives to а company the right of 
competitive supply of electrical energy in districts already 
covered by provisional orders granted to local authorities. 

The district allotted by the Bill to the company covers 
an area of 2,000 square miles, and includes the cities of 
Sheffield and Nottingham and the towns of Lincoln, Chester- 
field, Rotherham, Doncaster, &c.,&c. Some of the corpora- 
tions have already invested, and the others have entered 
into obligations to invest, a very large amount of capital in 
carrying ont the provisional orders granted to them by the 
Board of Trade, and they have done so on the faith of a 
continuance of the interpretation of Section 1 of the Act 
hitherto given by the Board of Trade. 


The case is very well put by Mr. Robert Hammond in a 
letter which appeared in the Times of Monday last. Darin 
ved pei 20 years Mr. Hammond has been in touch wit 
local authorities on the subject of electric lighting, and no 
one in the country can perhaps speak more authoritatively 
than he as to the view that local authorities take of the 
investment of capital in electric lighting undertakings. 

It will be remembered that а fortnight ago Mr. Braith- 
waite, jun., wrote to the Times and other papers urging that 
where a company had been faithfully fulfilling its obligations 
it should not be disturbed by the opposition of а local 
authority, and we await with some anxiety the decision of 
the House of Commons Committee in reference to the 
pending cases of Bermondsey and Marylebone. 

Mr. Hammond takes up the opposite tale, and we quote 
from his letter as follows :— 


It has been my province on many peng occasions to act for iccal 
authorities applying for powers, I am able to fully confirm what 
Mr. Braithwaite has said in reference to the rule which has hitherto 

revailed at the Board of Trade of not permitting a local authority 
o obtain concurrent powers unless saddled with the ob. of 
urchasing the g undertaking, and though it has my 
uty on 1 of 1 кошо to ice гоа a prs 
terms possible wit. company, I am p y admi 
justice of the plea formulated by Mr. ле! ө 


My object in you to-day, however, is to go а ste 
further, and to t out that the fixity of tenure subject to 
behaviour, w vail in the 


ЕҢ 


VINCE 
pe surprise, I find many, who give their comp 


Yet, to 
ormer proposition, are inclined to deny the soundness of 

capital provided by the o investor is to be 
tected from undue competition, so this protection should 
extended to the capital provided by the community in its 


ба • 

Wo take the case of the city of Eheffeld. It has recently 
атола ara pd ып кешр ошо the works 
Sheffield Electric Light Oompany, believing that the rule wh 
les an undertaking free from 


prevailed hitherto of g 
out its work, would not be ann 


f 


n 


d 
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while it satisfactorily 
Now the ratepayers of Sheffield, after having made this investment, 
find themselves by the decision of the Select Committee face to face 
with а competitor. | ` 

Шаг which your reont correepondeal teged should be given i 
RS ou 
investing cot puntos | 

The amount invested by local authorities up to the present 
time in electric lighting undertakings has reached a sum of 
cloge upon six millions sterling, but we venture to ict 
that until this pernicious decision of the House of Lords’ 
Committee be reversed, every local authority in the United 
Kingdom will hesitate to embark new capital in a business 
which is subject to the contingency of competition with an 
irresponsible company, whose main object in invading their 
territory would possibly be to force the local authority to 
“у them out. 

he juncture is a serious one; but whatever the decision 

may be, there is one good feature in oonnection with it. 
The local authorities who find themselves by the decision of 
the House of Lords’ Committee so strenuously stirred to 
oppose the grant of concurrent powers to companies, have 
received an object lesson which will cause them to acknow- 
ledge the injustice of a local authority applying for con- 
current powers over a district of a company where that 
company is faithfully fulfilling the obligations of its pro- 
visional order. À 

Our readers are aware that the Board of Trade have, in 
departure from the custom that has guided them hitherto, 
granted to the Vestry of Marylebone and to the Vestry of 
Bermondsey a provisional order, in spite of there being in 
the one case the Metropolitan Company and in the other case 
the London Electric Company already holding powers in their 
districts. These provisional orders will, in the course of the 
next day or two, come before a Select Committee of the House 
of Commons, and we trust that the grant of the orders will be 
refused, unless it be conclusively proved that the кшш 
at present holding the provisional orders have not faithfully 
fulfilled their obligations under these orders. Iu that case, 
of course, the plea for concurrent powers would be a strong 
one. In our opinion, it is the only plea that should ever be 
urged for the enforcement of Section 1 of the Act of 1888. 


* 
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THE ELECTRIC LIGHTING OF WIN- 
CHESTER. 


Tug works of the Winchester Electric Light and Power 
Company, Limited, were opened by the Mayoress (Miss 
Bowker) on Thursday last week. The ceremony was per- 
formed before a distinguished company, which included the 
Mayor (Mr. Alfred Bowker), the кр Guildford, Canon 
Warburton, Alderman T. Е. PN . Shenton, W. T. 
Warren, T. Stopher, Councillors G. Wright, W. H. Jacob, 
C. H. Goodbody, J. Marks. W. D. Gibb, B. D. Cancellor, 
A. Tebbutt, А. В. Dyer, F. 8, Morgan, C. S. Wooldridge, 
R. J. Harris, P. W. Snelling, and H. Easther, General 
Oldfield, General Montgomery, Col. Hamilton (Ryde), 
Captain Clayton Mitchell, H. C. Damant (Cowes), and many 
others, including Mr. F. E. Gripper, managing director of 
Edmundsone! Electricity Corporation, J. О. Wigham, 
Messrs. Edmundsons' engineer, L. A. Hands, resident 
engineer to the Salisbury Electric Lighting Company, H. A. 


Warburton (secretary and engineer), F. G. Poulton (assistant 


engineer), ard W. T. Pressland, 


А capital lunch was subsequently partaken of at the Royal 
Hotel, à charming old hostelry with associations dating back 
for centuries, where, by the way, we hope to see the electric 
light in full swing before many weeks have d 
by. Alderman T. F. Kirby presided, and immediately 
supporting him were the Mayor and Mayoress, Canon War- 
burton, and most of the gentlemen present at the opening 
ceremony. 

In reply to the toast of * The Mayor and Corporation of 
Winchester," the Mayor, who was cordially greeted, observed 
that such an occasion must be a memorable one in the city, and 
16 was very gratifying to him to be present as Mayor. Some 

ple used to say that Winchester was asleep, bnt he 
thought they were getting into very enlightened days indeed. 
If he might deviate a little he would venture to take a 
liberty himself and propose “Success and Prosperity to the 
Winchester Electric Supply and Power Corporation.” The 
Winchester Corporation, he was sure, wished all progress and 
prosperity to commercial undertakings in the city, and they, 
therefore, wished especial prosperity to the company which 
had just started its work. 

Mr. Gripper (Edmundsons' Electricity Corporation), acknow- 
ledged the toast, and referred to the way the company came into 
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GENERAL VIEW OF ENGINES AND DYNAMOS. 


Mr. Poulton, we believe, was a premium pupil with 

Belliss, and went to Winchester in the first place to 

erect their part of the plant, and with Mr. Warburton has 
Since supervised most of the station work. 

Previous to the opening ceremony the visitors were shown 
over the works by Mr. J. C. Wigham, who explained the 
details of the machinery, 
bl After making a tour of the works, the party again assem- 

ed in the engine room, where the Mayoress performed the 
ceremony of switching on the light. 

, Alderman T. F. Kirby thanked her for performing the 
Мы, Imposed upon her, and on behalf of the company he 
her to accept the special switch with which she just 
NS и the electric light. 

ayor was heartily received on stepping forward to 
edge the gift. He said it had jim both the 
ап 7 геев and himself great pleasure to be present on such 
m, renting occasion. He expressed the opinion that it 
ү Жөн бы that they should have the electric light in 


Council secured a provisional order. 


being, the action of the Corporation in the matter, and the 
admirable way they were supported by the gentlemen who 
acted as directors of the company. They now saw before 
them about 3,000 lights to start with. As regarded the 
cost, that was a thing they would soon find out for them- 
selves; but it was not an extravagant light at all, and the 


. present company were poopie a sliding scale, in which the 


more they used the less they would pay in rtion. He 
hoped as years went on the N 5 55 would 
seed y the enthusiasm with which they had received the 
‚Мт. Wigham also made a few remarks. Не ex 
his indebtedness for the courtesy with which the company 
had been treated whilst the cables were being laid, and said 
that the mere fact that between 2,000 and 3,000 lamps were 
being connected every day all over the country showed that 
the electric light was no luxury. 
The City was lighted by oil previous to 1895, when the 
Obtaining, however, a 
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low tender from the gas company for public lighting, it was 
decided not to proceed with the order. Then, in the autumn 
of 1896, Messrs. Edmundsons' Electricity Corporation made 
the Council an offer for a transfer of the order, giving them 
the option of purchasing the undertaking under easy oon- 
ditions. The necessary formal proceedings oocupied a long 
time, and work was not actually started till last autumn. 

The whole of the works have been designed and erected 
by Messrs. Edmundsons’ Electricity 55 Limited, 
Mr. H. N. Warburton acting as their resident engineer. 

The general scheme is based on the assumption that 6,000 
8-C.P. lamps may be d gnis to be connected in the area in 
which the mains are laid within a year or во. 

A site for the station was obtained on the north side of 
the town, on а piece of ground formerly occupied by the 
buildings of the Abbey of Hyde, in the church of which 
were buried several of the Saxon "dines notably, Alfred the 
Great. The site is not far from the railway station, and 
there is a stream running through the premises, which is 
intended to be used for condensing purposes when the station 
grows bigger, = T 

The buildings were erected under the supervision of 
Thomas Stopher, E:q., the architect in Winchester, by Mr. 
J. Thompson, of Peterborongb, who, at the time the contract 
was settled, was engaged iu the repair of the cathedral roof. 

In the boiler | 
house there are at 
present ereoted two 
Babcock & Wilcox 
water-tube boilers, 
each 26 feet 4 inches 
long, with a drum 
8 feet diametr. 
There are 870 
square feet of heat- 
ing surface to each 
boiler, and each 
evaporates a mini- 
mum of 2,280 lbe. 
of water per hour at 
120. Ibs. pressure, 
with a natural 
draught, and the 
feed water at a 
temperature of 
about 200? F. 

There аге two 
horizontal doublc- 
acting Worthington 

пшр, with а 

uplicate feed 
rapge, and either 
capable of deliver- 
ing through the 
feed water heater or 
direct 


There is enough room in the, present boiler house for two 
more boilers of a larger size. 

The feed water heater, which is of Babcock & Wilcox latest 
design, is fixed in conjunction with the main exhaust pipe, 
and by an arrangement of valves, can be used, or the exhaust 
steam sent direct to the atmosphere. There are 35 tubes in 
the heater, 6 feet 11 inches in length, giving a total of 98 
square feet heating surface. 

The engine room runs parallel to the boiler house, and 
contains two Belliss-Parker’s direct coupled sets, each 
of 58 kilowatt capacity. The engines are of Messrs. G. E. 
Bellis & Co.'s latest pum compound self-lubricating 
type, having the high pressure cylinder 8 inches 

iameter, and the low pressure cylinder 14 inches 
diameter, with a 6-inch stroke, running at 450 revolutions, 
with 120 lbs. per square inch at the engine stop valve, 
exhausting into the atmosphere. The cranks are opposite, 
and two piston valves on the same rod work both cylinders, 
thus requiring fewer working parte and less space. The 
engines are fitted with throttle valve governors, driven direct 
off the crankshaft by means of levers, and a steam separator 
is also fixed, coupled direct to а Geipel steam strap to 
away automatically all condensed water, and drain an 
exhaust pipes are fixed in a trench, over which is laid floor 
plates resting on set angle irons, which renders things 


SWITCHBOARD. 


easy of access. The L.P. drains have a range of piping to 
themselves, and the H.P. drains deliver into the exhaust 


pi е 

The H.P. cylinder is fitted with a metallic packing in the 
stuffing bor, of the well-known Combination Metallic Packing 
Company’s make, of Newcastle-on-Tyne, and provided with an 
extra gland to take one or two tarns of soft packing to prevent 
water coming down the glands, and which works admirably. 
The glands are easy of access, both being fitted out- 
side the engine casing by means of a distance piece oast on 
the trunk guide, and which also forms the bottom oover for 
the cylinders. 

The dynamos are of Messrs. T. Parker’s shunt-wound ty 
for 115 amperes at 460 volts when running at 450 revolu- 
tions per minute. | 

Alongside the t sem are fixed two transformers and two 
boosters, all coupled together, running at 1,000 revolutions 
per minute. The two boosters are capable of giviog 70 
volts and 60 amperes, and the transformers 280 volta and 
50 amperes. 

All the bearings are of the ring automatic type, which 
Messrs. Parker supply to all machines made by them. 

The secondary batteries are of the D.P. Battery Company's 
type, and consists of 280 cells in glass boxes fixed on wooden 
trays, and resting on glass insulators containing resin oil. 

- They are capable of 

supplying 800 

8-O.P. lamps for 

nine hours, or 1,200 

8-O.P. lamps for 
4 hours. 

The switchboard 
was made by Т, 
Parker, Limited, of 
Wolverhampton, 
and is composed of 
Six panels of slate, 
fitted up with the 
necessary instru- 
ments and switchs 
for working the 

accumulator, trane- 
formers, booet ars, 
and main dynamos. 
On the one side 
there are the middle 
wire and accumu- 
lators, and on the 
other side of the 
board are the six 
outer wires, main 
fuses and dynamo, 
main automatic cat- 
out switches and 
amperemeters. All 
the meters are of 
Lord Kelvin’s t There is algo on theiaccumulator side of 
the board an electrostatic voltmeter made'|by James White, 
of Glasgow, which is used as a standard for all the other 
voltmeters, On the end wall of the engine room are fixed 
two of Lord Kelvin’s engine room voltmeters with 18-inch 
per mounted on teak boards, and below these are two of 
Kelvin's recording voltmeters mounted in the same 
manner. Each of these four voltmeters has its own switch, 
80 that any one of them can bs cut out of circuit with- 
out interfering with the other three. 

At the bottom of the switchboard there are four Thomson- 
Houston wattmeters (not shown in the illustration) two for 
100amperes at 270 volta, and two for 150 amperes at 450 volts. 
The two of the larger capacity are fixed in the main dynamo 
circuit, and the two smaller ones take one-half of the accu- 
mulator each, each being inserted in the two main leads from 
the battery house. 

The steam piping is arranged in duplicate. Pipes and bends 
are of wrought-steel, with welded seams, and heavy forged 
flanges screwed on hot and brazed. Tee pieces an ket 
pipes, are of a special mixture of cold blast hematite and steel, 
and pipes are carefully drained to Geipel traps. The exhaust 
pipe is of cast-iron under the engine room floor, covered by W. I. 
chequer plates. A bye-pass is provided for the feed heater. Feed 
pipes are arranged in duplicate, with valves to cut; off any 
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section that may fail. Conneotions are provided to allow of 
feed pumpe, either drawing from river or supply tank, and 
delivering to either boilers or supply tank. Steam for the 
pumps is taken from the boilers, independent of main 


T the steam and feed pipes are covered with the well- 
known magnesia sectional covering, manufactured by the 
Washington Chemical Company, of County Durham. There 
is a 2-inoh thickness of this covering the whole length of the 
main steam drum of each boiler for half the circumference, the 
other half being set 
brickwork, 
snd exposed to the 
flames, Apropos of 
this, vé Ht 
a highly interesting 
165 ^ oar last 
jae on the various 
materials in use for 
covering steam pipes, 
and the econom 
which can be ensu 


feed tank, holding 
about 2,500 gallons, 
is fitted over the 
lavatories, 

ps сш 

are c ар 
booster, the poten- 
tial at the switch- 
bosrd not being | 
altered. These ma- === 
chines are driven by ` 
the motors for main- 

taining the balance | 
of the three-wire system, the armatures being wound оп 
sleeves and slipped on the end of balancer spindles. 

The balance of the three-wire system is maintained by 
the balancer transformers, either of which machines is capable 
of driving two boostera at full load. 

The pressure at consumers’ lamps is 210 volte. While 
the load: is small, the accumulators, which are of very large 
capacity for size of station, will supply all the lampe. Oaly 
one shift is expected to be required for some time to come. 
The supply is on the three-wire system with 420 volts on 
the outers, 

The mains are all of Merz. Callender's Company's make. 
The feeders are triple concentric, lead coated and armoured, 
and the distributors are three-oore of the same type, the use 
of three-core making the fitting of services a much simpler 
matier, All the mains are hid direct In thé ground: he 
feeder and network boxes are of Callender's standard type, 
and for this class of cables the ends are sealed with bitumen 
compound, throngh which the connections project for the 

of disconnecting and testing. 
here are at present about 


8 à 
Yards, аге 5 [ре 
9,113 feeders es 16 ., 15 . 075 triple concentric, 
3860 distributor. ‘075 ... ‘050 ... ‘075 three-core. 
1771 » еее 050 "өң 035 eee 050 II 


The scale of charges is on the maximum demand system, 
74, for first hour, 4d. for second, and 2d. for all following. 
are not very many customers connected at present, 
only about 12 or 15, but orders are coming in very quickly 
now that current is being supplied. There isan excellent field 
for siting Thereare many fine shops and good residential 
houses, and there is also the celebrated public school, which, 
with the honses attached, are almost sure to become good custo- 
mers. The military barracks, burnt down a few years ago, 
and about to be rebuilt on an extensive scale, the County 
Infirmary, the Diocesan Training College, a namber of 
breweries, one of which is already lighted, and the various 
en ы: county public buildings must also be taken 
n 


Тм Hire Wiring system is that adopted, and the cost of the 
Work is spread over 56 equal quarterly payments, interest at 


AOCUMULATOR ROOM. 


the rate of 5 per cent. being charged on the unpaid amount. 
This means, roughly, 2s. per lamp per annum, taking the 
wiring to cost 208. per lamp. — 
We heartily congratulate Edmundsons' Electricity Cor- 
poration upon the workmanlike station ereoted for the oit 
of Winchester; substantial and plain, yet roomy, light, an 
airy, with plenty of spioe for extensions. Winchester is 
only one of the many places of similar character as regards 
Biz3 and population which Edmundsons have got in hand, 
as may bə gathered from a perusal of onr “ Electric 
Lighting Notes" 
pages in this issue 
of the REVIEW, 
and there seems but 
little doubt that their 
pluck and enterprise 
in taking all the 
responsibility and 
risk in erecting cen- 
tral stations will 
meet in most in- 
stances, if not in all, 
with a substantial 
reward. That such 
will be the case in 
Winchester there is 
scarcely room for 
doubt, as the station, 
with ita accumulators, 
is calculated to work 
with the greateat 
economy at all times 
of the day, and 1 
a progressive an 
enlightened Mayor 
and Corporation to 
look after the inte- 
rests of the city of 
a thousand years of civic government, the birthplace of 
England's greatness,” there is no reason why the Winchester 
central electric lighting station should not speedily be num- 
bered with the commercially successful electricity works of 
the United Kingdom. We may add, in conclusion, that the 
negatives of the photos from which our illustrations are 
reproduced were taken by Mr. W. T. Green, of Winchester. 


JOINT TEST: SUPPLEMENT TO RAYMOND- 
BARKER'S ACCUMULATION NULL METHOD. 


By A. D. CONSTABLE. 


INVESTIGATION at some length having been made on this 
method, with a view of finding whether in all cases it would 
prove a really satisfactory joint teat, the following supple- 
ment to Mr. Raymond-Barker’s note (see ELECTRICAL 
REVIEW, May 6th 1898) may be of interest. 

The difficulty in all joint teats is that the joints are too 
good, #.¢., the insulation of the short length of core tested is 
во enormous that the joint leakage is generally swamped by 
leakage on leads and instruments, and this combined with 
bhe necessary low sensitiveness of the galvanometer, if on 
shipboard, makes the test one of the roughest of qualitative 
tests rather than an approximate comparison of insulation 
values, The length of joint or core under test is generally 
about 18 inches, and, taking temperature as 60° F., the 
insulation of this length comes out about 15 x 10° Q for 
1,000 Q per N м core at 75° Е. 

The accumulation due to lead leakage may give as much 
as 50 or 60 divisions, while only one or two extra divisions 
are added when the joint or piece of core is put on. 

Mr. Raymond-Barker's diagram may be drawn as in fig. 1 
to show the leads from the testing room more clearly :— 
The lettering is the same with the exception that the writer 
has used throughout 1; to denote the standard core, and 1, to 
denote the joint, these letters being also used in the formule 
for the respective insulation resistance values. 
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In the diagram c d are. the standard core leads, and a b 
those for the joint. 

When к, is in the charging position, c, is charged by 
leakage through the joint plus that through the insulation of 
leads a ö. Leakage from b to c will not of course tend to 


charge C2. But c, is similarly charged by leakage through 
the core 12 plus that through insulation of c d, and since b 
may be a long length of cable, the c d leakage may be very 
different from the a b leakage. 

The insulation of the trough would require special atten- 
tion tco, but one constructed as in fig. 2 would probably 


Fia. 2. 


be satisfactory. 1 and 2 are the two troughs constructed 
of thin metal and fixed to stouter side plates of metal, P P, 
which are shaped to take the three corrugated ebonite 
insulating distance pieces, E E E, and provided with feet for 
convenience when not ма When in use the trough 
is suspended on the insulatiug rod by means of the 
ebonite blocks, F, fixed to the trough by the hard fibre strips 
вв. By keeping E and F clean, a very high degree of insula- 
tion can be obtained between the troughs, and it is as 
convenient to use as the ordinary single trough. 

The modified test, involving the use of adjustable resist- 
ance referred to by Mr. Raymond-Barker, is the following :— 
It has the advantages that lead leakage can be compensated 
for and only one trough of the usual description i8 required, 
and consequently only one earth lead, but by using the same 
battery only balf the E.M.F. is available for each joint, and 
the simple key, K}, must be replaced by a second Price or 
Lambert key minus the galvanometer key K,. As regards 
the battery, though, small medical cells are quite suitable 
and take little room. 

As before, c, and c; are two mica condensers, a the galva- 
nometer, к, and n, the two resistances across the battery, 
one or both adjustable, т, and 12 the joint and standard 
core respectively, к; the second Price or Lambert key to 
replace simple key к, in fig. 1. Т, is an ordinary trough in 
which both т, and 1; may be placed, but in order to get over 
the trouble of lead leakage the piece of core, 13, may be kept 


in the testing room. The possible degree or two difference 

of temperature between the testing room and the joint not 

being of great importance, as the joint may have been 

hardened in а fre:zing mixture, and thus have its tempera- 

ture very vaguely krowp, A convenient trough for І; isa 
-tube of metal, with а split rubber stopper in each end. 
his may be mounted on an insulating stand and co 


up once for all at the beginning of a series of tests. 


There is required then a lead a to the conductor of the 
cable, and one 6 to the metal of the trough. 

It is evident that leakage from b to a will charge О, as 
well as leakage through the joint, but if 5 is surrounded by 
a metal shield connected with the terminal, д, of the battery, 
this shield will intercept this leakage, hence c, will bac 
by leakage through the joint alone. 1; being in the testing 


room close to the instrumenta, the leakage through its leads 
may be made 0 The lead, ö, may conveniently be 
a piece of old L D S type cable, a being the earth terminal 
of battery, the trough, T,, b:ing as usual highly insulated. 

To make the test, see that the cable has no charge, then 
first depress ks, then depress K, for 60 or 100 seconds say, 
then at end of period raise к, and immediately raise Ks 
tiking care that к, is up first however. After mixing 
charges for а few momenta, depress k,, and if there is no 
throw, I, = Iş, supposing that с, = с, and в, = B, 

If there is any want of balance due to extrancous leakage 


not being all got rid of, it may be corrected by altering the 


ratio of R, and Bz. 
The ratio : gives the ratio = if balance is obtained. 
2 2 


The following is a proof of this : — 
aiea R, are assumed to be negligible compared with 
I, and 1,. 
Let Q; be the quantity of charge in c,, after £ secs. 
I, the resistance in series with c, and v, the charging P.D. 
Let 9, /, Із, and v, be the same quantities for оу, 


then from the well-known formula for the rate of charge of 
а condenser we have 
1 ) 
t 


Q == VI CI (1 == 
6 


в being the base of Naperian logarithms. А similar expres- 
sion holds for G2, which is made equal to Q.. 


ү 
Also —! = m LLG = С = С 
Vy R, 
l 
D= t P ( t 1) 
It kd PR к el: 
— 1 — t t 
А pa 6 *2 "m 1) 
cl, 
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6 ц а 
Lt. = 100 seconds C = 10^? farad. 
Take for example J, = 2 x 100, ат, = 10 x 100, 
Е tad 
Т; 5 
subetitating in formula 


„ „ 1.000080 —1.0000 0 1 
1^ 1000060 — 1000010 5 
e ; 


Г 
Ry 
Thus for a ratio of 1 to 5 for 1, to 1; the proportionality 
is true, and the nearer to unity is the ratio ZL, the more 
2 


6 x 1075 
é p 


does I. = E, 
nearly does i E | 

Since it would take too long to get balance by adjustin 
B, and Re it is better to take а given ratio, say, unity, an 
read the throw given Бу о, ~ Qg, and by reference to a table 
previously calculated find 1,. 

The capacity of the condensers used need only be very 
small, А not be exaotly the same for both, since the 
charge taken up is so small a fraction of the full charge 
posible that the charging current is simply dependent on 
the ohmic resistance of the piece of core, and the quantity, 
which is the mean current x time is therefore independent of 
the condenser capacity. This is seen at once by trial from 


the formula 
=" - 3 
$ CI 


м long as 1 is very large it will be found that Q is inde- 
pendent of c. | 

An ordinary Thomson marine galvanometer will not give 
more than 200 divisions deflectian for а discharge from 
a 1 microfarad condenser charged te а P.D. of 1:5 volts. 

This is equivalent to one division for 0°75 x 10~*coulombe, 
so that a difference of about; 10-° coulombs is the minimum 
observable, | 

What is actually to be measured may be worked out. 

ing the insulation of the standard core to be 12 x 10° Q 
"ien temperature, equivalent to 800 © per nautical mile 

б, aid с, each as 1 microfarad, R, and Ra equal, battery 

400 cells во that v, = v, = 800 volts, ¢ = 120 seconds. 


1 
120 
Then 0, = 800 x v( ——À эж ) 
e9 ^ x 12 x 10? 
= 0:80 x 10— coulombs. 

_1 ү 

120 

Q = 800 x 1011 — — —— 

| | eo ^ x .] 


The following table gives values worked out of Qı, and 
Ф% — Q for different values of Ii. 


h | Qi | Q1 — Qs 
16 „10 | 99x10 | — 006 x 10-* 
12 x 10^ 30 x 10-8 
9 x 10% 40 „ 10®° | +010 x 10-8 
6 x 108 | 60 x 10-8 30 x 10-* 
3 x 10* | 120 x 10-^ | 90 x 10-* 
1 x 10 3860 x 10-8 | 330 x 10— 


— —— ———— [⏑ä—ñ — 


Hence, unless I; was only 4 1,, there would be no difference 

ble. Since the standard core only gives 0:8 x 10° 
coulomb charge, this could not be detected on an ordinary 
таф galvanometer, and the test is consequently reduced to 
бша simple test, and one at that which cannot 
а. tween joints unless the ratio of their insulations 


With lower insulation cables, or if a longer time of 
charging is used, the test would work better, but what is 
really crga бы а much more sensitive galvanometer such 
as would only be used in a factory and not on shipboard. It 
is in the factory after all that most of the joints are made. 

The point of difference between the ordinary joint test 
and the “null method " is this: in the former two separate 
readings sre taken and the difference taken by ordinary sub- 
traction ; in the latter the charges go on simultaneously in 
two separate condensers, and the subtraction is performed 
automatically by the operation of mixing. But instead of 
taking the two charges separately, the difference only need 
be taken in one condenser, which is discharged through the 
galvanometer after the required time. This simplifies the 
“null method down to an ordinary Wheatstone's bridge 
measurement without losing any of the advantages. 

The connections are shown in fig. 4. I is in this case 


10 Uf 


shown in the same trough as 11, as lead leakage is as easily - 


compensated for as when 1; is in the testing room. 

a and c are the leads to the conductor of joint and core 
respectively, ö is the lead to the metal of trough, which must 
be well insulated as usual. This lead ö is shielded to inter- 
cept leakage, and may consist of a piece of old L D S cable, 
ав in the former case. D is earthed, and the rest of the 
instruments and the battery must be well insulated. 

To show that the arrangement is no less sensitive than the 
former more complicated one, an example is here worked ont. 
Take к, and R, equali, = 8 x 109 Q and 1, = 12 x 1050. 
Since as before R, and n, are negligible compared with 1, and 
Is the condenser с may be considered as charging with the 
P.D. v, volts existing between T and D through a resistance 
equal to the parallel resistance of 1, and Is. 

The Р.Р. at the terminals of а Wheatstone bridge, with 
arms R, Bs, II, Ia, a8 in fig. 4, is given by the formula 


(в, І; — Ry Ij) 


үй =ү cd T злу _ 
(Is + II) (Bs + R) 
or where ^1 = 1 yl = V — п). 
Hs 2 (I +1) 
Із baing greater than 1, v is the battery P.D. 


Hence, in the present, example, assuming the battery to be 
400 cells ав before— du xm 


600 (12 — 8) x 103 — 
2 (8 + 12) х 108 от 


The charge taken up by с may, as shown above, be taken 
as the charging current x time. Hx w is the parallel 
resistance of т, and 12. Time = 120 seconds. Q = 


180 x 5 
12 x 10" х 120 = 09 х 10% coulomb. 
This is the same result as in the former case. 

Summarising, it is seen how the usual unsatisfacto 
method of testing joints may, by following the lines indicated, 
be raised from a test which shows merely whether the joint 
is fairly good or absolutely faulty to a more or lees exact 
comparison of insulation resistance, and this by no more 
than a slightly modified Wheatstone's bridge measurement, 
or by one of the other equivalent testa. 


vi = 


ee — 
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Experimenta have been made on short pieces of core which 
corroborate the conclusions arrived at theoretically, and for 
the facilities afforded for them the thanks of the writer are 
due to. Mr. J. Rymer-Jones, of Silvertown, and also to Mr. 
Raymond-Barker, for permission to work out more com- 
pletely his original idea, and make the result public. 


SOME NOTES ON THE ELECTRO-DEPOSI- 
TION OF PLATINUM. 


By SHERARD COWPER-COLES. 


THE resistance of platinum to the action of corrosive acids 
rendera it invaluable for the coating of chemical and elec- 
trical apparatus. Considerable difficulties have been experi- 
enced in obtaining a satisfactory deposit of platinum, the 
thickness of the coating being very limited. Smee was one 
of the first to study the conditions under which good metal- 
lic deposita of platinum could be obtained. He obtained the 
best results with a solution composed of nitro-muriate of 
platinum, to which sufficient soda was added to render it 
neutral. He used as an anode a fine platinum wire, oxygen 
gas being given off from the platinum wire, and no gas 
evolved at the cathode. Smee designated obtaining bright 
deposita of platinum as platinating, in contradiction of 
platinising. To platinise metals, according to Smee, a 
strong current is used to decompose the water, and drive 
off hydrogen at the cathode, so as to produce platinum 
sponge or black. Roseleur has also given considerable 
attention to the electro-deposition of platinum; he claims 
to have obtained thick deposits of platinum from a 
solution composed of 10 parts of platinum converted 
into chloride dissolved in 100 parte of distilled water. 
If any cloudiness appeared in the solation when the 
chloride was dissolved in the water (due to overheating in the 
last etage of evaporation), the solution was passed through a 
filter. One hundred parts of phosphate of ammonia (crys- 
tallised) were then dissolved in 500 parte of distilled water, 
and the solution added to the platinum liquid with brisk 
stirring, when a copious precipitate formed. Tothis was next 
added a solution of phosphate of soda, consisting of phosphate 
of soda 500 parts, distilled water 10,00 parts. The above 
mixture was boiled unti] the smell of ammonia ceased to be 
apparent, and the solution, at first alkaline, reddened blue 
litmus paper. When the yellow solution became colourless, 
and was ready for use; the solution is used hot, with an 
E.M.F. of 7 to 8 volts; Roseleur recommends it for depo- 
siting platinum on brass, copper, and German silver. Ав 
the platinum anode is not dissolved, fresh additions of chlo- 
ride must be constantly added. "The writer has been unable 
to obtain thick deposits from this solution; the platinum, 
after it has obtained а certain thickness has a great tendency 
to exfoliate. For a short time a process was carried on 
by the Platinum Plating Company, Limited, which was 
practically identical to the above, with the exception that 
a small addition was made of chloride of sodium; this solu- 
tion gives no better results than Roseleur's. Boettger's 
solution for depositing platinum consists of the double 
chloride of platinum ammonia dissolved in water to 
which 8 few drops of liquid ammonia is added. The solu- 
tion is worked warm. 

Avother solution of Boettger’s consists of the double 
chloride of ammonia dissolved in 8 of salammoniac 
and another of the double chloride of platinum and 
ammonia freshly precipitated at a boiling temperature, dis- 
solved in a concentrated solution of neutral citrate of 
sodium. The resulting liquid is a deep orange colour with 
a feeble acid reaction, and should be worked cold with a cur- 
rent density of about 3 amperes per equare foot, and an 
E.M.F. at the terminals of the bath of 7:5 volts. If the 
solution contains about, 14 023. of platinum to the gallon of 
solution, excellent bright deposits are obtained. 

Gore, in his book on « Flectro-Metallurgy," refers to a 
solution of chloride of platinum dissolved in one of cyanide 
of potassium, the proportions of metal being kept at 
about 1 oz. to the gallon; the bath being used warm. 


Jewreinoff affirms that the platinum anode is dissolved 
freely in а solution composed by dissolving 10 parts 
of metallic platinum which has been converted into 
chloride in 10 of caustic potash in water, the 
yellow precipitate being dissolved by the addition of 20 
ра {з of oxalic acid in aqueous solution with the aid of heat. 

o this solution is added 30 parts of caustic solution. 
The solution is strongly alkaline. Jewreinoff has also used 
another bath for the deposition of platinum, in which he 
converts three parts of расо into chloride and dissolves 
this in 300 parta of distilled water, to which is added 25 per 
cent. of sulphuric acid. He also recommends the use of 
platinum anodes in this bath. 


A SHORT METHOD OF DETERMINING 
TRANSFORMER EFFICIENCIES. 


IN conducting calculations of any kind it is always con- 
venient and advisable to reduce numerical calculations as 
much as possible, not only on account of the cons:quent 
reduction of labour, but also because the liability of error is 
thereby as nearly as possible eliminated. 

Au example of this is given by S. E. Johannesen, ina 
recent issue of the Electrical World, where he shows that the 
usual working formula for the calculation of transformer 
efficiencies may be, with advantage, simplified before pro- 
ceeding to insert the numerical data. 

The efficiency formula generally used is :— 


_ 100 2 * EN a 
77 Ww tEn + (& is) Ww (1) 
Where w is the full rated capacity of the transformer in watte, 
f;, їз the full load primary and secondary currents, 
ri, 12. the primary and secondary resistancee, 
W, the iron loss in watts А 
and x that fraction of full load at which the efficiency is 
desired. 
Formula (1) may be written 
F 
. E ( ry + 72) + 4 . 
100 
м + 22 WZ ＋ ew 
where w; is the copper loss in watts at full load. 
Now dividing both numerator by 100 we get 


„= 10.00 | 
100 Wi , 22 10 м, + 100 2 


The terme and 5 respectively the per- 


centage iron and copper losses at full load, and 100 & is the 
percentage of the load at which the efficiency is desired. 

To illustrate the method the following efficiency problem 
is worked out. 

Determine the efficiency at three-quarter load of the 
following transformer : 


1 00 m 2 
V 


Rated capacity 6,250 watts. 
Primary voltage 1,000 
Secondary voltage 100 
Primary resistance 1°6 ohms. 
Secondary resistance 0:016 ohm. 
Tron loss a sis 29 107 watts. 
Primary current at normal voltage 6:25 amperes. 
Secondary current 5 625  , 
From these data we get 
100 Уз 1.712 and 190 Y: „2 
W № 
whence 
7.500 
1712 + (ioo) * 2 76 b dc 


VING 


3" U 
ШО. 
tecer 
error 8 


p, IDA 
hap ihe 
fome 
e pre 


Yol 43. Mo. 1,076, Jory 8, 1898.) 


THE ELEOTRICAL REVIEW. 


41 


LEGAL. 
Mica INBULATOB Оомрлит v. ELEOTRIOAL Company. 
Tas bearing was resumed on Thursday last week, as stated in our 


last issue. | 
Mr. A. F. Gatrm gave evidence of the use of mica under certain 


conditions in ring and drum armatures, made at the works of Messrs, 


Johnson & Phillips in 1890. 

Prof. VAN THOMPSON, examined by Mr. TERRELL, said he was 
acquainted with the use of mica for electrical purposes before the 
date of Dyer's sation, and had seen various kinds of built-up 
mics. He found no substantial difference between the inventions of 

Mr. Jusricg Кикшупон; I cannot go into that; you are both 
agreed that Scott is an anticipation df Wood. | 

Mr. Тават, (to witness): Are the differences between Wood's 

and Dyer's exactly the same аз those between Scott and 


? 
Mr. Hor o objected to this leading form of question, and it was 


ииз, further examined, said that at the Electrical Construction 
Company's works Abont 1889 or 1890, he saw mica made up in narrow 
strips 3 or 4 feet long, of pieces abont an inch wide and 2 inches 
, vemented together by shellac, layer on layer. About the same 


losg 
date, at Johnson & Phillips's works, he saw mios used in small pieces, 


cemented by shellac so as to overlap: this was generally built up on 
s basis of paper. Witnese was a member of the jury at the 
ere macbines in which mica was used 


Отука! Palace show, and saw th 
cularly remembered Messrs. Wiggins's 


м an insulator. NE 
exhibit, which incla two or three commutator rings made of 


built-up micanite—some built up of flat pieces of mica, each layer 
overlapping the layer below, and cemented with shellac. Не also 


MW а cone ring. | qs | 
As an electrical engineer, is there any substantial difference 
between that and the substance called in this case micanite ?—I 
think there is no difference in the substance as a product, though 

there may be differences in the mannfacture. 
From the point of view of an electrical engineer you say this built- 
sp mica fulfils the same functions ?— Certair]y, and in the same way. 
. Ётютонвв Мосгтон: Do I understand 


Crosexamined by Mr 
you that there is no substantial difference between Dyer’s and Wood's 


specifications ?—I see none. 
I believe the Allgemeine Elektricitits Gesellichaft, of Berlin, are 
Mh real defendants here, are they not ?—I do not know. I have seen 


‚ Аш I wrong in saying 
tinuously making micanite?—I have not seen that department. I 
admit micanite is very largely used. 
Did you ever know of built-up mica shaped after it was made 
before the date of this patent?—Yes, the strips I saw at the 
Construction Company's works were bound round arma- 


tures, | | 
Did you ever krow of any built-up mica mculded under heat 


before the date of the patent I do not know that I do. 
Is it not a valuable property of micanite that it can be made in 


sheets without shaping the mica, and cut up and moulded after- 


wards ? Undonbtedly, | 

Re-examined by Mr. TERRELL: The property in micanite of being 
moulded was due to the shellac, which became soft when heated and 
bard when cold, and that was inherent to all combinations of 
mica and shellac before the date of the patent. It was common 
ми that to get а brittle substance to bend it must be very 


Mr. Tannery: That will be our case. | 
At this рш Mr. Frercuer Мошлон applied for an adjournment 
m 


to enable him to get additional rebutting evidence as to the uses of 
mics at the Brush Electrical Company's works before the date of the 


Mr. Josrics Киквутон refused to grant an adjournment. 

Additional witnesses for the plaintiffs;were then called. 

Mr. Виган, works manager to the Brash Company at the London 
works from 1884 to 1889, and eince that time at the Loughborongh 
works, ssid ho did not know of any mica material used in the Brush 
Company's works in sheets like micanite before the year 1892, nor 
say mica substance which oould be moulded in situ. Witness oon- 
indicted some of the evidence by Wood and Sawyer, two of 


witnesses from the Brush Works, as to the method of 


"ng пр mios sheets. | 
Mr. Норок, the present works manager at the Brush Company в 
London works, who had been employed by that company since 1882, 
gave similar evidence. 


Do ground for the allegation of anticipa oe Sakae 
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different from 
upon Mr. Terrell for the defendants, 
Kaxswion delivered judgment, observing that he “ 
nt p EM difference between woo в 3 
men started precisely from . 
took thin mica, Both took simple layers. Both took care to 


FYE xs 
E 111 


there are something like 300 tands con- 


exclude from the invention what was called 
wasaquestion whether Wood thonght the use of irregular 


There 
sheets of value, but he contemplated them certainly. Both inventore 


pope overlapping edges. It might be that neither patentee 
oresaw—it was probably so—the many great advantages which the 
manufactured article would have, but Wood did contemplate mould- 
ing, or at ару rate, bending and pressing quite as much ss Dyer. 
Subject to one exception, it seemed to bis Lordship that the two 
specifications ran on parallel lines. Where they differed was 


this: Wood contemplated the use of some fibrous material, 


tissue paper or cloth, for backing the mica, or putting it 
on both sides, or in certain cases putting it in between 
the mica plates. It was obvious that he did not see that 
Mica built up in the way which he proposed—small irregular 
pieces with shellac—would do well enough without tbe addition 
of the fibrous material, and he intended the fibrous material to 
be used in order to obtain the objects which he thought it would 


secure. But it would be going much too far to say that this 
specification was really, 


was the essence of the invention. Dyer's 
as regards the words, the pith and marrow of Wood's, without the 
addition which Wood thought to be necessary, but which ы Ail aaah 

'" 


was found not to be necessary. But objection was taken 


was not a good prior grant, but was invalid, and bad been anticipated 


by Scott and Thompscn. The defendants, by rejoinder, said that 
they agreed to that. Wood’s patent was consequently out of the 
way as an invalid grant. Then if his conclusion was correct that 
Wood's and Dyer's patent were the rame, it must follow that Dyer, in 
his patent, bad been anticipated by Scott and Thompson. Of course, 
if his conclusion respecting Wood's patent was wrong, then it must 
be admitted that Scott and Thompson were not anticipations of Dyer. 
Apart from Wood, be had plenty of eviderce that Scott and 
Thompson were anticipations of Dyer, but he need not go into that. 


As regards the evidence of prior user, some of it was conflicting, but 
e to take that of Prof. Silvanus 


it was sufficient for his purpos 
Thompson, about which there was no doubt at АП, No attempt was 


made to break it down. If he struck out everything about which 
there was a conflict and retained only that stated by or corroborated 


by Prof. Thompson, there was quite enough to confirm prior user. 


again and again against the plaintiffe. On these two grounds the 
plaintiffs’ case failed, and the action must be dismissed with costs. 


CBAwroBD v. Тнв City or Lospon Егиствіс Ілонт 
Company, LIMITED., 


Тнів case came before a Divisional Court of Queen's Bench consisting 
of Mr. Justice Day and Mr. Justice Ridley on Friday last on s special 
case stated by Bir James Ritchie, an Alderman of the City of London 
sitting at the Guildhall, on an application made to him on March 
25th by the sppellant, the City Solicitor, to ascertain the amount of 
“ fees and reasonable expenses of an electric inspector" under the 
provisions of the Electric Lighting Orders Confirmation (No. 15) Act 


of 1890. 

The facts were, short] y,as follows:—Mr. A. A. Voysey was appointed 
electric inspector by the appellants, and paid а salary of £250 a year. 
Two-thirds of his time was given to the work of inspection, and the 
remaining one-third to other duties connected with the Corporation. 
All fees received by him were to be accounted for to the Corporation, 
The sums set out in the special care were paid by the Oorporation, and 


the alderman found tbat they were reasonable and proper expenses in . 
themselves except as to one-tbird of the salary of the electrical 


inspector. The amounts were as follows :—Rent of electrical 
laboratory, £390; expenses of gas for heating, 
for lighting, cleaning, coals, and insurance, £28 6s.; wages 
of assistants, 4142; depreciation in the value of the 
furniture, fittings and instruments, together with interest on 
capital outlay, £52 128. 10d. ; salary of the inspector from July, 1894, 
to Christmas, 1896, £613 3s. 9d.; total, £1,226 2s. 7d.; less fees 
received by inspector, £84; balance, £1,142 2s. 7d. The-alderman 
found tbat the amount of the fees was £84, and tbat there were no 
“ reasonable expenses" ofthe inspector within the meaning of the 
Act, and that therefore the company were not. liable to pay the Oor- 
poration anything beyond the £84 admitted. The alderman, bow- 
ever, alternatively found, in case he should bs wrong in his law, that 
the sums set out above were reasonable and accurate if the Court 
should be of opinion that the company ought to repay the same to 
the Corporation. He only allowed, however, for two-thirds of the 
inspector's salary, as the inspector only devoted two-thirds of his 
time to this work. The material section of the Act was Section 47 
which provides that all fees and reasonable expenses of an electric 
inspector shall, unless agreed, be ascertained by a Court of sum- 

jurisdiction, and should, in the absence of any agreement 


mary ) 
to the contrary between the undertskers and the local authority, be 


id by the undertakers; provided that when the. re f 
рек inspector, ог tbe decision of the Board of Ду җа ыйл 
that any consumer was guilty of any default or negligence, such 
ng ascertained as above-mentioned, 


fees and expenses should, on 
be paid by such consumer or consumers as the Court or Board 


should direct, and might be recovered summarily as а civil . 
debt. Counsel for the respondents submitted that none of the items 


making up the sum of £1,142 2s. 7d. came within the description of 
expenses of an electric inspector " within the 


“ fees and reasonable 
meaning of Section 47. Counsel for the appellants submitted that 


the magistrate’s only 1 was Lo ascertain the sum that was 
roperly incurred as (feos and reasonable expenses) of the electric 


т. 
. Rose Innes now appeared for the appellants, and Mr. Roskill 


for the respondent. 
Mr. Вови Innes submitted that the alderman had gone wrong on 
the interpretation of Section 47. He should have said that the £900 
E 


comminated mica. 


electricity 
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odd, after ded one-third of the salary, was the proper amount 
payable by e company. The expenses of a reasonable office 
and laboratory were the reasonable expenses to be paid by the 
com y. ` 

MI. Бовкп, contended that the expenses set ont did not come 
within the words “ reasonable " in Section 47 of the Act. 
The word expenses in the Be meant the ees incurred in 


incidental expenses. It would be monstrous to c a consumer 


with general ex в. The feos to be taken by the were 
езу 35 and 36, and there could be no question about 
m. 


Mr. Justice Day, in giving jadgment, said he saw no reason to dis- 
turb the decision of alderman. If the Oourt could give the 
appellant the right to appeal he personally should be very glad, but 
he thought it was out of its power. : 

Mr. Justice RIDLEY agreed. He said that when one came to look 
at Section 47 as a whole it became necessary to consider what 
expenses could be thrown on tbe consumer in certain cases. It might 
have been more difficult to interpret the words fees and expe in 
the first portion of the Section but for the latter In his view, 
“such expenses” were the expenses connected with the inquiry into 
the meter and such like, in each particular case with each 
consumer in default, No default of a consumer could have anything 
. by the alderman in his alternative 

ng. | 
The appeal was therefore dismissed with costs. 


COOPER v. ELEOTRIOAL INSTALLATION COMPANY. 


THIS & which was heard on Thursday last week (see ELBO- 
'TRICAL July 1st), was concluded the sazse day. 
Mr со виш od 0 wan омо, ке ы Би ога о 
sb that. statement 
reasonable cause of action was o 
The Mastar or тнв Бота: He has 
and now the burden is on you, i know. How 
in your best and most seductive form t ou 
‚ Cox that he had relied on the case of Weiderman v. 
the Bociété erale when he was 
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notice by 

did not entitle him to say tbe latter оошрапу were bound by the 
covenants in the original assignment. Не conten that the 
PAL үчкө ero whether the O'Brien Leonard Com- 
P^ ir. Warm said there could be no doubt that the O’Brien Leonard 
Company were the holders of са эмел» question. Bat they had 
never desired to use it all. He his 


Electrical Installation 3 a right to. The substance of it 
y 


no evidence of keeping plaintiff out of a y piece. He submitted 
that the O'Brien Leonard os neg заб right all the way. 

The Млвтвв OF тни ROLLS: % you settle the whole of the 
litigation, Mr. Cox. 

Mr. Оох said the plaintiff was not in Court, and he could not say 
how far his friend's offer would satisfy him. 

After farther. disoussion their Lordships reserved judgment till 
Wednesday next, in order to enable the parties to try to come to 
some arrangement, settling the whole litigation. | 


FarokmB v. WHELAN. 


Im the Westminster Oounty Oourt on Monday, his Honour Judge 
Lumley Smith, Q O., disposed of this action which was brought to 
recover £6 10s., balance of account for electrical work done. 

The case for plaintiffs was that the statement of account produced, 
sho this sum to be due, was correct. Plaintiffs carried out an 
installation, lent certain aro lamps, maintained the light, &o., at 
defendant's order for a show he was giving at the Royal Aquarium 
Theatte, Westminster. 

His Ноносв: What was the show? 

Mr. Fatoxus (one of the plaintiffs): It was for Zaeo Dancing in 
Electric Lights.” | 

Defendant contended he bad only been allowed £1 for five times 
that the light failed. Once he had to return the money of the public 
as the utter failure of the light prevented any show at all. He 
thought £10 should bs allowed him for the failures. 

For the A apa it was urged that sufficient allowance had been 
made for the one and only time the light failed. 


second claim in the specification, which of a 


His Ноносв said defendant was entitled to to have what "E 
he ordered, and reduced the claim by one half, giving judgment for — 
the plaintiffs for £3 бе. | c 

£1 
Вмокв Numanom ти PADDINGTON. : 
Ат the Marylebone Police Court last week, Mr. Lane heard an oe 


adjourned sammons taken out by the V the 1 
Metropolitan Electric Bup Ошм Tied, for allo black б 
amoke to be sent forth from the chimney in connection with the com- E 
pany's generating station at Amberley Road, Paddington, in such hx 
quantities as to be a nuisance. The case was first before the Court 1 
on May 20th, and was then adjoarned sine die, the defendant com- pm 
pany сыны Fo 00 hek DUM шаш ы eee юнен а 
nuisance. | | 
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£20. It was worth £60 when сар 
‚ to be reduced to 16. 


Grabam for the defendant. Iu 
Mr. Вивлеттли said the infringement complained of was that of : 
Patent 18,245 of the year 1888 for certain im ente in electric ж 
lamps, and the ground оё action was the $ 
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Mr. Justice BIGHAM I find you on all these poinís, we > 
may dispose of the action. We better have the e d 
geret d Ai ышан ene C d 

a 


His LonpenrP : What I am objecting to is that it is not an innova- 
tion or an invention. 


is te: Did he find out that a reflector was a usefal 
addition to an electrical lamp ? 
Mr. Бивавттли: We are not all reflectors, bat we are 
Sang м to the particular spot to fix 
BDSHIP: Are you to call experts to tell me that a 
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Mr, Бивлеттли: The peculiarity about it is thet it is placed in the 
best possible position to show the light. 

His Гововвір: Bat is not every reflector placed in the best pos- 
sible position to the light it has to reflect, and can they all be made 


subject of a patent. 
mir : Reflectors to electric lamps bad been used for a 


considerable time, but up to the time of this patent nobody had 
invented the best way dt fixing them. He called Prof. Silvanus 


Phillip Thompson. | | 
Mr, SAH: You have heard the t to which his Lordship's 
been directed as to the u 


pate 
W. le iron diso serves as a bridge upon the cross 
frame of the пара dr ier а as a reflector of the атс light, 
which t half an inch below. The arc lamp іп a room 
mainly downwards. The arc lamps 
А themselves, sepa ор to Mme 
practically, withon , served a descending 
3 it goes in one direction, 
carbon becomes hollowed out 
that throws light mainly downwards, but it 
the light. But from 1884-5 onwards, lamps came into use 
, aud in these the current 
up and then down in rapid succession, with the consequence 
the currents go up the light from] the carbons is 


and vice 90720, and it becomes important to 
of the light 
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would be thrown upwards. As an 
improvements and reflectors like this the carbons are con- 
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? | 
Wrrusss : I can only say that two yes , when I was asked fo 

f om thie | grt tion, I made a very 
careful among all my documents and notes, and I succeeded in 


fading none in which there was а open reflector in the proper 
‘are current lamp. I have 


place, or suitable for use in an alternating 
made inquiries as to Crompton & Co.'s lamp, and have been shown a 
ил which is alleged to be a lamp of the same sort as those used in 


House. 
Mr. Justioe BiGHAM: What was the result ? 


р. 

Don't you know there were scores of lamps previous to 188 of gas 
and oil with reflectors, and that the reflectors were above and below 
the light when it was reflected to the best advantage ?— Yes. 

Is there any difference between каре lamp and the plaintiffs' 
lamp?—Yes; because it is not р in the most advantageous 

on ia the former. | 

Bappose you turn the piece of tin round; would there be the slightest 

?—It ds where the aro is. | | 

Are they not identical if the reflector is placed on the under side 

of the ?— Yes, if it is placed underneath and the reflector is 


properly po | 

His : Icannot for the life of me see how there can be any 
subject matter for this patent. I shall want you to tell me that after- 
wards, Mr, Moalton. 

Mr Mouurom: I can do so. Now, Prof. Thompson, is it the same 
thing having a reflector under the aro a» having it over the arc ?— 


0. 
What is the place for the actual good working of a lamp 
28 place for a reflector is to have it so 
ht downwards, or immediately surrounding 
pper carbon. 
pu Lonsenre : Have you any witnesses, Mr. Moulton? I think 
1. peon has told me everything I want to know. 
ths Movtrox: The defendant relies on anticipation, and I should 
Me гөм M strictly P idis 
> трой GRENNBILL, electrical engineer, 
Ba ii ва (0 бе lamp by Orompton produced in Oourt being 
ih his works at Belfast, he having received it from Messrs. 
Pm ia the latter end of 1883, or the g of 1884. The 
no reflector on it then, but it had now. It reflected the 


downwards—at least he believed so. He saw the lamp first of | 
Lang Шаша ome tu ea a like to have them . 


wrote to Messrs. Orompton for them. 
Mr. Justice Bioman: That is the defendant's case, Have you 


Juice Bioman: Well then, I have made mind about 
Њ onlees you think you can alter it. олы б: 
€ submit that the evidence is very loose as to 

u ү AMD itself is very different to what this 


Tam satisfied that in this case there has been 

» 60 far as I am concerned, I do not think that the 

matter for a patent at all. So that there 
t, with costs. 


BUSINESS NOTICES, &. 


Electrical Wares Exported. 
"зик Envme Jory бтн, 1897. | Wan Бирма Jury dra, 1898. 
& 


& s. 8 

Adelaide ees өз, 109 0 Albany eee eee 606 148 0 
eee eee 0 Amsterdam 006 x ооо 50 0 

Antigua. Teleg. mat... 22 0 | Auckland s . 324 0 
Antwerp "ii . 48 0 | Bangkok 2 o0. 66 0 
Barcelona ase .. 50 0 | Barcelona ae .. 18 0 
„ Teleg. mat. 85 0 | Bombay... - .. 51 0 
Bombay... yr  .. 93 0 | Buenos Ayres. Teleg. mat. 110 0 
Brisbane. Teleph. cable 1,808 0 | Calcutta ov w M O0 
Boulogne eee ооо 18 0 Саре Town #600 | 00, 457 0 
Oalontta „„, 627 0| Durban. 76 0 
E eee eee 188 0 East London [IJ 06 62 0 
Obinde. Teleg. mat. ... 910 0 Fiushing RA æ. 97 0 
mbo... sog [21] 74 0 Gothenburg eee ee 97 0 
Durban eee ee eee 323 0 mburg een 000 300 0 
East London .. .. 343 0 | Kolding. Teleg. mat.. . 471 0 
Flushing Ф 30 0 eee . 000 [II 18 0 
Fremantle P 67 0 | Melbourne soo 1,474 0 
Hamburg  . 10 0 | Monte Video... .. 25 0 
Madeira eee my eee 245 0 (7) » Teleg. mat. 39 0 
Madras eee eee eee 0 Otago eee eon 103 0 
Malta à „ 23 0 | Port Elisabeth .. 169 0 
Melbourne ssi „ 196 0 | Rio Janeiro .. 11 0 
New York sei , 60 0 | Botterdam. „mat. 25 0 
Port Elisabeth ... 79 0 | Bantander .. 176 0 
Rio Janeiro, Teleg. mat. 1,078 0 Santos © 205 0 
Bt. Petersburg eee eee ot ^ 2 NUS mat. К Ө 

d n pga g. 

Singapore И .. 110 0 уту адай Т 0 
А 50 0 | Stockholm. Teleg. cable 1,189 0 

Btockholm .. 500 0 | Вудпеу .. .. ... 0 
vs , „ 20 0 „ Teleg. mat. 240 0 
dney [I] эө eee 98 0 Wellington eee eee 125 0 
Tener нө - aii E м „ Teleg. mat. ... 100 0 

Yokohama iis .. 60 0 


Total £7,949 0 
Foreign Goods Transhipped. | 


£ в. 2 8. 
Launceston. Elec. meters 400 0 Hong Kong. Teleg. mat. 178 0 
| Trinidad. Teleph. mat. 62 0 


Total £7,893 0 


Total £400 0 Total £240 0 
Bankruptcy Notice.—The following notice apean in 
the Daily Telegraph of Wednesday :—In the High Oourt of Justioe.— 


tcy notice, dated the 
{ ‚ o£ 30, Bilver 


Dated 4th ба] of July, 1898. Н. 8. Giffard, strar. 
Baillie & Co., 15, George Street, ко Ноше, Е O. 


Bolicitors for Jadgment | 
Outing. — The employés of the London Electrical 


Fittings Co. A. & W. held their annual beanfeast 
Bourne End 3 2nd inst. The pariy, which was а large ien 
E ports being 


spent a very enjoyable day, dinner 8 the 
firm. We understand this firm extremely full аат 
contemplating an enlargement of the works. i 


Charge of Theft.—At the St. Augustine's (Canter 
Sessions on Saturday last, Edmun edel aurea A 
small sums of m from the telephone 
that the defendant was foreman ganger, and 
b under for more 
money than they received. The defence was that the ces in 
and this was corro- 


borated by a previous manager, who said e company's rules did not 
| der the foreman's name, and this was 
the only way a foreman could recoup himself. MES 


Electrical Eagineering in Italy.—Another new oom- 


peny bas ust been formed in Milan, under the auspiges of i 
tinental haft für Electrische Unternehmungen Р Meses. 
and finance electrical 


£200,000. 
Evered & Co.—Messrs, Evered & Oo. of 
Birmingham, have just issued a new edition 8 P 


electric light fittings consisting of a handsome volume, well 
and strongly bound. In some respects it will be found to differ trea 


— m А —— 
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unnecesss 
style of the art, nor, on 


firm. This section is printed in a 
Another section, dealing with wronght-iron work, is printed in 


General Power Distribnting: Company's Bill.— Last 
week, for the consideration of clauses, the Earl of Northbrook again 
ided over the Select Committee of the House of Lords, which on 
iuum pu the preamble of the Bill promoted by the General 
Power Distributing Company. It will be remembered that the Com- 
mittee required the insertion of clauses limiting the period for the 
construction of the works at the main station, to show tbat the com- 
рапу were boná fide dealing with the district, and also a clause 
empowering the Board of Trade to revise the company's charges 
when appealed to after a certain period. The following clause was 
considered and adopted by the committee :—'' That if the company 
bave not, within five years, obtained the certificate and shall not 
have proved to the satisfaction of the Board of Trade that they 
have expended the sum of £50,000 on the undertaking, the powers 
granted by this Act shall cease and determine." With regard to 
supplying electricity in bulk, the clause submitted to the committee 
on Tuesday was reconstructed and passed in the following form.— 
“The following provisions shall not apply, except so far as may be 
agreed to the contrary, between the company and tke Corporation of 
any borough which at the time of the passing of this Act shall be 


supplying electrical energy, or have obtained an order or Act 


empowering such Corporation to supply electrical energy. The 
company shall, six calendar months before commencing to distribute 
electrical energy within any such borough, give notice in writing of 
their desire so to do to the Corporation, and the Corporation shall, 
within three months after receiving such notice, be entitled to serve 
upon the company a counter-notice indicating their desire to under- 
take such distribution themselves, and to purchase from the company 
a supply in bulk. The terms of such supply in bulk, as to price, 
minimum amount, and all otber details, shall, failing sgreement 
between the company and the Corporation, be determined by an 


arbitrator" Оа the question of maximum price, the Committee 


decided that this should be 4d. per Board of Trade unit for large and 
2d. per unit for small consumers, with the proviso that if the average 
charge in any one year is not more than 3jd. per unit, the company 
may divide 10 per cent ,if they earn it, and with any lowering of the 
average an increased dividend. 


Improved Boller Setting.—We have received from 


the Patent Locking Joint Boiler Setting Company, of Reading, a 


coloured plan of their system applied to the Lancashire boiler: it 
consists of the usual setting as approves by the boiler insurance 
companies, but with the rest faces of tho seating blocks rounded so 
as to reduce the covered portion of the plates to a mere line, aud the 
various other blocks are moulded with special locking joints both in 
side flues, chimney lining. The object sought is solidity of 
structure, fullest inspection and a maximum heating surface with a 
minimum of heat radiation loss. We believe that the system has 
the approval of the boiler insurance companies. 


Messrs. Salmony & Co., Limited.—We are informed 
that one of the directors of this com F 
after a most successful trip in America. He been favoured with 


a representation for Great Britain and the Oolonies of several lead- 


ing firms of the United States, full particulars of which will be 
shortly announced. 


Personal.—Mr. Walter P. Hudson, who has been con-: 


nected with Messrs. Ferranti, Limited, for some years, was last 
Saturday entertained at dinner by his friends on the staff on the 
occasion of his leaving the firm. 


The Press Bazaar.—The Press Bazaar, which created 
so much sensation during its brief existence, has resulted in a very 
considerable sum of money (over £10,000) being raised for the 


benefit of the London Hospital. The feature of the bazaar was 


undoubtedly the publication of the Press Bazaar News, a four-paged 


paper set up on a brand new aluminium Linotype machine, which, 


like the C press On which the paper was printed, was ron b 
dynamos. e editorial т: was the ое сора ever brought 
together on any ‚ап managi itor was ably assisted b 
several Yost ш and operators. ii d d 


Removal.—Messrs, E. P. Allam & Oo. have removed 


from 14, Hatton Garden to 11, Hatton Garden, E. O. (Holborn end). 


Sherborne Park.—The extensions of the eleotric light 
installation, put down for Lord Bherborne some years ago, have been 
entrusted to Messrs. Drake & Gorham. As there is an abundant 
water supply and storage from two lakes having an area of about 
15 acres, they are putting in a turbine situated about a quarter of a 
mile from the house, which is driving a dynamo connected up to the 
existing supply mains. 120 lights are being added to the installation, 
and a new “D.P.” storage battery is being put in to supply these 
extra lights, making two separita installations so arranged that a 
steam engine or the turbine plant can charge either battery. 


A South African Exhibition. — The Grahamstown 
(South Africa) Exbibition of Industriesand Fine Arts, which is to be 
held December, 1898, and January, 1899, will provide an opportunity 
for British manufacturers to oome in direct contact with the South 
African consumer. А machinery section will be arranged, and among 
pel branches nh aS paie 5 lighting, transmission 

„ telegraphy, phones, bells and signals, metallurgical, 
medical battery. A further branch will be devoted to scientific 
instruments, while another called transport will include mechanical 
hanlage, telpherage, railroads, tramoars, traction engines, motor cars, 
ships, and boats; oil engines, gas engines. Sir Alfred Milner, 
Governor of the Oape Colony, is ident, and the most prominent 
men in South African affairs, including Mr. Steyn (President, Orange 
Free State), Mr. Cecil Rhodes, and Sir J. Gordon Sprigg, are vice- 
presidents. The exhibition will on December 15th, 1898, and 
close on January 21et, 1899. Information relating to space can be 
obtained from the South African and Transvaal Advertising Com- 
pany, Limited, Effingham House, Arundel Street, W.C. 


The Testing of Steel Rails.—In connection with 
electric tramway work, the requirements of the Board of Trade, and 
the conditions for economical work of the tramway itself, call for 
extremely low electrical resistances of the rails used in the work. 
This is especially the case when a central rai] is employed upon 


* 


which а contact carried on the locomotive runs; the large wear and 
tear on the surface of this rail prohibiting the use of copper. The 
question, therefore, of high conductivity steel rails of all sections, is 
therefore assuming very great importance, and the demand for these 
immediately necessitates the construction of apparatus whereby the 
resistance of the rails themselves can be taken under actual working 
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According to a letter in the Matabele Times, 


conditions. Inasmuch as electrical tests have no permanent effeot 
quality, nature, or s of the material of which they 
are made, the rail itself can be used, and not merely а cutting or strip, 
as in the case of tensile strain tests on boiler plates and similar 
material. In the оме of conductivity of steel rails, the problem is 
simply one of correct measurement of extremely low resistances in 
an expeditions manner. Apparatus of this kind has lately been 
devised by Messrs. Elliott Brothers, and instailed in the works cf the 
North Bastern Steel Company, of Middlesbrough, for tests in con- 
nection with tbis class of work which they bave in hand. The appa- 
ratos was designed so that very little attention is necessary. The rails 
require no special handling, and the results can be obtained in the 
swallest possible amount of time. The rails, which in this particular 
case, weigh about 10 cwt. each, are brought up on a truck and slid off 
on to s pair of steel rails fixed at a definite distance apart. A consider- 
able number of lengths can be laid down and tested one after the 
other. As esch rail is tested it is laid across two steel knife edges а 
definite distance apart, and two cables are connected to the rail out- 
side these knife by means of clamps. This part of the work 
сао, of course, be done by the ordinary labourers employed about the 
yard. The method consists in the correct measurement of the total 
current furnished by a few accumulator cells, and passing through the 
cable and necessary g switches and rheostats through the 
pert of the length of rail under test, and the observation, by means 
of another instrument, of the exact difference of potential existing 
between the knife edges upon which the rail under test is laid. These 
two measurements immediately give the value of the resistance in 
ohms of the section of rail between the knife edger, which is really 
all that is required. By using instruments of the Weston type, 
their dead-beat character enables the readings to be taken almost 
instantaneously, and with great accuracy; by plotting ont a suitable 
diagram giving a range of resistances in terms of current and differ- 
ence of potential values, the results can be worked out in ohms, 
without any calculation at all, and the actual conductivity of the rail 
determined in terms of a square inch section of pure copper, or any 
other specified value. Of course, the resistance itself dealt with is 
extremely small, possibly only one or two rydod of an ohm. But by 
means of the method briefly desoribed above, testa sre being 
obtained perfectly consistent, and capable of being repeated time 
after time with exact ooincidence on the same samples. The 
illustration shows the arrangement of the iostraments upon a panel 
for the complete ontfit. The whole arrangement is very simple, and 
possibly deserves attention chiefly from the fact that it bas been 
worked ont in s very practical manner, suitable for dealing with а 
large number of pieces of the actual manufacture itself, under the 


conditions existent in an ordinary rolling mill. 


Westminster Engineering Company, Limited.—Oa 
Juri last the employésof the Westminster Engineering Company, 
Limited, had their annual excursion, and the splendid weather and 
genial company contributed to a very enjoyable day, Reaching 
Windsor by train about 9 a.m., boating was indulged in until dinner, 
which was served at the South Western Hotel. Mr. Girdlestone, 
the director, presided at the dinner, and the whole party 

ve through Windsor Park, Virginia Water, Egham, 
and back to Windsor. We understand that this company is very 
busy, and amongst other work, has in hand the dynamos for 
H.M.S. Vengeance, Implacable, Brisk, Cossack, Mohawk, and Surprise, 
14 machines in all, and six spare armatures. The two first ships are 
first-class ата and have each three dynamos of 600 amperes, 
ri dag ty e company has also in hand the lighting plant 
fot the Bon bé, Brixton, three sete of engines and dynamos 
together of 350 B.H.P., and other private installations, electric 
"ү o complete viral ot gear for r кат) cabs, submarine mining, 
penran ar Office telegraph apparatus for 

tho South Western Railway., i 


The Yost Typewriter.—The Yost typewriter has been 


awarded а Gold Medal at the Agricultural Show held at Pretoria іп 
April last. This makes total of 18 gold medals awarded to this 


ELECTRIC LIGHTING NOTES. 


U Altrincham. —At the monthly meeting of the Altrincham 
À E e paa on Tossday ev ing, the tender of oe 
apply, , to t the large 
ro b Liter Institute was accepted. The same firm has just 
ped the electric lighting of St. t’s Church, Dunham 
the lace са Altrincham, making the fourth in this district witbin 
ander the ai years. The installation has been admirably carried ont 
direction of Mr. Fairlie, the company's engineer. 


Barking —The offer of the Municipal Electric Supply 
the Urban a the provisional order has been declined by 


| „бент! Green.—There were 14 tenders for the installa- 


lighting at the new infirmary in Palestine Place 
sented to the Board of Guardians. Mr J. Bedford proposed, and 


4400 f seconded, that the tender of Messrs. Calvert & Co. for 


for the first scheme, and £6,675 for the second scheme, be 


for трас тот}, who tendered £6,930 for the first and £6,030 
electrical engineer, tenders are to be reported upon by the Board's 


the lowest tender. The highest tender was that 


4b 


i tse bag in Bul to dispense with ossing for 
t ap to be customary nwayo ponse 
electric light wires, the conductors being merely laid along the walls. 
An electric inspector seems to be badly wanted there. 


Camberley.—The Electric Works Company, Limited, 
give notice of their intention to apply for a provisional order for the 
electric lighting of the parishes of ey, Farnborough, Windlesham, 
Winkfield, with Ascot. | 

Cardiff.—At a meeting of the Corporation Electric 
Lighting Committee held on Monday, Mr. Applebee, electrical 
engineer, submitted tenders for two new boilers and one 500-horse- 
power alternator for the electric lighting station. The Committee, 
after opening the tenders, handed them to Mr. Applebee to summarise 
and report to the next meeting. | 


Chelsea.—On Monday the Chelsea Electrical Supply 
Company’s Bill came before a committee of the House of 
Lords, of which the Earl of Northbrook was chairman. Tre Bill 
proposes to give the company power to extend the electrical 
generating station at Alpha Place, Chelsea. The measure was very 
strongly opposed by the Oheleea Vestry, Lord Cadogan, the London 
County Council, the Rev. Н. Webb-Peploe, and others. The Com- 
mittee decided that so farasthe Rev. H. Webb-Peploe was concerned 
it could not entertain any idea of hearing opposition, because it was 
clearly a matter cf com ion pure and simple. Witnesses were 
called who said that property in the neighbourhood of the present 
generating station, which had previously been appreciating in value, 
had not improved, the price obtainable having remained stationary 
since the company's works had been established. If they were to be 
increased, then matters were likely to become worse. The causes of 
this were that as the result of the station being erected in Alpha 
Place there was great vibration in the locality; windows shook and 
plaster fell from the ceilings, while, when the wind was ina certain 

ition, a fine, impalpable ash was blown over the neighbourhood 


rom the smoke-stack of the station. 


Cheltenham.—The Town Council on Monday decided to 
ask the sanction of the Local Government Board to a loan of £28,000 


for electric lighting extensions. 


Chorley and Whiston.— The preambles of provisional 
orders promoted by the rural district authorities of these places have 


been passed by a Lords’ Committee. 


. Clacton-on-Sea.—Regarding the notice of the Coast 
pope Company that they are about to apply to the Board of 
Trade for powers to serve the district with the electric light, it has 
been resolved by the Walton District Council that the scheme has its 


general approval. 


Darlington.— Prof. Kennedy, reporting on the installa- 
tion of the electric light, suggests certain streets in which mains 
should be laid. The system is to be the continuons current, three- 
wire. The cost for 7,000 lamps would be about £22,000, but a smaller 
scheme of 5,000 lamps would cost £19,000. He estimated that the 
£22,000 installation could be worked at а profit of over £325 in the 
second year at least. The power could be used for driving the trams, 
and he suggests that the High Row and Market Place should be 


lighted by eight arc lamps. 


Douglas.—It is stated iu the local press that Prof. 
Fleming recommends a system of electric lighting for Douglas, the 
pans for which will cost about £25,000, and when the cost of land is 

rought in, about £30,000. This plant, it is calculated, would be 

equal to lighting the whole town; but the area recommended in the 
first instance includes only the bay front from Strathallan to the 
Peveril Hotel; Victoria Street, Prospect Hill and Athol Street; 
Duke Street, Strand Street, Castle Street, and Broadway. 


Dover.—It has been decided to have the Sea Front 
illuminated with festoons of electric lights from the middle of July 
to the end of Beptember, the terms of tbe Electricity Company being 
£45 for installation and maintenance, and £20 per week for 14 hours’ 
lighting ; extra hours, £1 10s. a week. 


mains each week, and арр нон for в further 15,000 8-candle-power 

| The price in 1895 was 64. per lighting 
unit, and 34d. for power and heating. At present the charges were 
respectively 34d. and 144. The total cost per unit sold in 1896.97 
was 1:134. The charge for public lighting had been reduced annually 
from £20 to £14 per aap. The capital ezpended on the undertaking 
now amounted to about £282,000. Over £8,000 had been set aside in 
a reserve fund, and thero was an estimated surplus this year of 
between £2,000 and £3,000—a somewhat smaller sum tban that of 
previous years. The growth of the undertaking had been extremely 
rapid, and the results very satisfactory. This, he thought, had been 
largely due to the policy which the Corporation had adopted of ex- 
tending the supply ns wherever there had been a demand for 
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electric energy, and reducing the price per unit as quickly as le. 
In the discussion that followed, Mr. TP. Barber, Islington, eran 
that in his parish they could show such good resulte. as. they did in 
Edinburgh. They distinctly showed the advisability of such under- 
takings being in the hands of the municipality. Mr. Lemon re- 
marked on the extreme chea of the pubis lighting in Edinburgh. 
Mr. J. Lobley, Hanley, said that all the electric lighting munici- 


palities of the kingdom Edinburgh with mingled feelings of 
envy and enc^ursgement. | 


Edmundsons' Electricity Corporation, Limited.— 
The following notes of central station work at present being carried 
out by this corporation will be of interest to our readers: 
te n int oper, "Works complete and opened far epi fat 
a Company. Works com ant or su t 
week. (See our description in — issue). aa 
Salisbury —Frovisional order obtained by local company. The 
works are sufficiently near completion to enable supply to bs сот: 
menced last month. The station is situated at the О 4 Town Mulls, 
and about 60 horse-power is available from the water supply, which 
will bs used for charging the accumulators, in addition to the usual 
steam plant, The system is low tension, three-wire, at 420 volts. 


Bromley (Kent) — Electrie lighting powers transferred to local 
арыу by the District Council. A station, capable of supplying 
10,000 lights, is being erected in the centre of the town, and will be 
ready for а public supply during the autumn. Low tension three- 
wire system, 420 volte, is being adopted, but high tension plant, 2,000 


volts continuous current, is also being put down, in order to supply 
0 t three miles from the works 
ey. 


Chislehurst.—Provisional order obtained by local company, who 
have made arrangements for supply of current in bulk from the 
Bromley 5 ‚ А кар бапа station is being erected in the 
village of hurst. Motor transformers to transform from 2,000 
volts to 420 volts for distribution on the three-wire low tension 
system in connection with large accumulators. A supply will be 
ready for use during the coming autumn. | 

High Wycombe.--Electrio lighting powers transferred from the 
corporation to а local company. Works for supplying about 5,000 
lights are nearly completed, and the supply will be commenced 
during the present month. The whole of streets are to be lighted 
with arc and inoandescent lamps, under а contract with the corpors- 
tion. Three-wire, 420 volts, low tension system. 

Newmarket, —Hlectric ligbting powers transferred from local oom- 
pany to private company. Works are just being commenced, capable 
of supplying about 4,000 lights to start with, and а supply is also 
ex to be taken to the village of aoe distant about two 
miles. A supply of current will be ready ia November; 420 volts, 
three-wire low tension system. | 

Ventnor. —Electric lighting powers transferred by the local com- 

y toa private company. Works are being erected close to the 
railway station for a supply of about 4,000 lights; the supply will be 
ready for the coming winter. The principal streets to lighted 
with arc and incandescent lights; 420 volte, three-wire system. 

Alderley Edge.—Electric lighting powers trausferred by local com- 
pany to a private company. Works for supplying about 3,000 lights; 
420 volta, three wire system. 

W oolwich.—The high tension system has been in use at Woolwich 
for several years. mundsons are now arranging to re-construot 
the station, cha the system to low tension; 420 volts, three- 
wire. About 4,000 lights at present installed; the mains are to be 
largely extended 


Montrose.—An agreement has been made with the Town Council 
to transfer their electric lighting powers to a private company, and 
works will be commenced very shortly. 

Brechin.—Here also an agreement has been made with the cor- 
poration to transfer their electric lighting powers to a private com- 
pany, and the works will be commenced very shortly. 

Guernsey.—A Bill has been carried through the States of Guernsey 
granting Edmundsons' Electricity Oorporation the concession for 
electric lighting io the Island of Guernsey, and a station will shortly 


be erected at Bt. Peterport to supply about 5,000 lights on a low 
tension system. 


Electric Lighting at Balmoral Castle.—The arrange- 
ments for lighting Balmoral Castle by electricity, says the Times, are 
now being carried into effect, and d her Majesty's recent stay 
there considerable progress was made with the estate work in con- 
nection therewith. Half а mile of iron pipes of large diameter has 
been laid for bringing the water from the u portion of the 
Gelderburn to the site of the turbine house, which is situated near 
the old sawmill, about a mile and a quarter from the Castle. In 
some places ways 12 feet ү bad to be blasted through the rock for 
laying the pipes. Provision is being made for two G vortex tur- 
bines, which, with & fall of nearly 80 feet, will give 80 H P. com- 
bined. This power will be utilised in driving the dynamos for charging 
a large battery of accumulators at the Castle, and also for lighting the 
lamps direct. The current will be transmitted by large cables laid 
underground all the way. The electric light will at first be limited 
to the Queen's private apartments, the ball room, and a few of the 


а Committee was appointed to investigate and report. 


rincipal rooms in the Oastle, and the installation is expected to be 
In working order by the time her Majesty 

month. Eventually more than 600 lights will bs installed in 
Castle alone, but if the electric lightiog is les 
and outbuildings about 1,000 lights will be required. The whole of 
the work, with the exception ot the turbines, is ied 
out by the commissioners’ staff at Balmoral, assisted by some of the 


household electricians, under the direction of Mr. William Massey, 
of Twyford. 


Enfield.—At the last meeting of the Enfield District 
Council (which has control over an area of 40 square miles) formal 
notices were read from tbe Urban Electric Supply Company, the 
North London Electric Company, and the Electrical Power Distri- 
bution Oompany, giving intimation of their intention to severally 
apply for a provi order for electric Щн in Enfield. А 
lengthy discussion ensued, ia the course of which several members 
urged that sooner than trading companies should obtain ponen over 
the district, the Council should go for the order iteelf ; and eventually 


Exeter,—Mr. W. A. Ducat recently held a Local Govern- 


Н 
; 


. . ment Board inquiry regarding the application of the town to borrow 


£7,000 for electric lighting purposes. Objections were raised on 
behalf of ratepayers on the grounds that to erect new machinery in 
the present works was a waste of money, because they were unsuitable 
for future development. Mr. E. D. Munro, the borough electrical 
engineer, exp the opinion that the present works would meet 
the requirements of the city for many years to come. 


Falmouth. — The Falmouth Hotel is to be lighted 
throughout, and the installation will comprise about 400 incan- 
descent Jamps, tlie plant being driven by а 25 brake horse-power gas 
engine. T'he work has been entrusted to Messre. Veale & Co., Limited, 
electrical engineers, of Bt. Austell and Plymouth. 


Grimsby.—Prof. Kennedy's report on the 8 of 
e олыны the: acungementa “There 
the res ‘for the carrying out 0 en 
will be another interview with the professor, after which the com- 
Lire кыш will be brought m the кошо Тһе 3 
6 tramways company as e su electrical power 
the cars are eaid to be proosedin satisfactori ly. E 


Il fracombe.— The provisional electric lighting order has 
received the Royal assent. 


Ipswich.—The resolution passed at a previous meeting 


of the Board of Guardians to adopt electrio lighting for the work- 
house has been re-affirmed. | | 


Isle of Thanet.—The Isle of Thanet Rural District 
Council have received notification from the London and Provincial 
Brush Electric Lighting Compahy of their intention to apply in 
December next for a роу кова: order empowering them to supp 
electric light within the area under the jurisdiction of the Co . 
гра сораса has been referred to the Westgate Parochial 

ttee. 


Islington.—After a long discussion at its last meeting, 
the Vestry sanctioned an expenditure of £192 for fitting the boiler 
furnaces at the electric light station with smoke-consuming devices, 
with a view to the prevention of the smoke nuisance. W. F. 
Dewey, clerk to the Vestry, read a letter intimating that the Metro- 
pouan Electric Supply Company intended to apply to the Board of 

rade for an electric lighting provisional order for Islington. He 
said that the application was made by the company which had re- 
cently been defeated in Marylebone, and apparently the intention 
was to take revenge in Islington. He thcught as the Vestry would 
refuse to give its consent to the proposed order, that that would be 
sufficient to scotch the s p at once. The letter was referred 
to the Parliamentary eral Purposes Committee, with instruo- 
tions to oppose. 


Kensington.—It was reported at a recent meeting of the 
Vestry that letters had been received from the Notting Hill and 
County of London Electric Lighting Companies, notifying their 
intention to apply for provisi orders to supply c light to 
the parish of Kensington. Both letters were referred to the 8 
Committee appointed to inquire into the question оё electric lighting. 


Lancaster.— The electric light will shortly be installed 
in the fine old parish church of St. Mary's, at Lancaster. At the 
present time, the only churches in Lancaster lighted by electricity 
are St. Peter's, Dale Street Mission, and the Baptist Chapel. Ata 
meeting of the congregation of the Oentenary Congregational Church, 
Btonewell, the desirability of introducing electric light was dis- 
cussed, and a sub-committee was appointed to arrange for the instal- 
lation of electricity; or, if they found it to be preferable, to call 
another meeting to consider whether the new electroid gas (?) should 
substitute ordinary gas. , 


Limerick, —The Electric Lighting Company of Limerick 
have obtained from the Shannon Commissioners a site in Athlone, 
adjoining the Shannon, with the intention of prosecuting business 
here. From this centre it is intended to supply Ballinasloe, Ros- 
common, Tullamore, and all the adjoining towns with electric ligbt. 
They will also supply motive power for 5 general 
comm purposes The company, it will be remem , arp re- 
ceiving considerable opposition from the Fishery Conservators at 
Limerick, but it is believed that the obstacles in their way will ba 
eventually surmounted. 


— vh 
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Lendon,—In ae last = haring сон: and and 
Wlectricity Supply Corporation app Corpora ty 
London for permission to for visional order. That 
: 3333 PE ty a рот letter to the City 
hich it is stated, among other things, that the prc- 


in w 
would be to supply electric at the following mtes:— (i 
pal РИ] Board of Trade unit, ducible Ш 


Manchester.—The Electricity Committee have presented 
the | 91st, 


ot 
1896. The states that the number of consumers at the close of 
the was 1,981, being an itcrease of 400 as compared with the 
ртр ys total connected was: incan- 


, number of 
149,176 (of 8 candle-poveer) ; ,999—85 com with 


fds. energy 

Was УЫ 590 units, being 9311 per 
cent. of the total rated at the works. The financial results of the 
satisfactory. The net profit, after defraying all charges 


бо of production, &., providing for renewals, sinking fund, and 
а amounted to £13,522 17s. 4d. On September 30th 
eed рајн electric energy was reduced from 6d. to bd. per unit 
and the fixed charge to long-hour consumers was reduced 

um £9 to £7 per annum per unit of demand. The long-continued 


dispute in th engineering trade d the later months of 1897. 
inode tbo construction Tas Gustine es and dynamo (of 


-) Which had been ordered from the Е c Construction 
; Limited, for delivery at Dickinson Street station in October 
the Committee were reluctantly compelled to issue а notice 
no new applioations for a supply of electric energy 
connected to the mains until the spring of this Я 

although under the circumstances unavoidable, resulted 
revenue to the t, and caused 
number of firms who had 
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about 100,000 Н.Р. In addition, a 
olygon, Ardwick, had been purchased, on which 
to erect buildings for the storage of cables and various 
workshope and transformer station. For the 


and other extensions which were contem- 
and, in accord- 
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energy 

twitched on to the arc lampe in Albert Square, Bt. Ann’s Square, 

with instructions from the City 

considerable number of arc pru would shortly be erected 
the city. 


Marylebone, —There & to b idemic of : 
Pica ia Marylebone, for the Condon and Provindial Brash Electri o 


i 
i 


Light Com and the Marylebone Electric Supply Com have 
intimated D the Vestry that they intend to miis for p 


Morecambe.—Last week the lighting of the town was 
commenced. The cost of the undertaking is estimated at £40,000. 
There are at present 68 arc lamps in operation, and the light extends 
from East View to the Battery Inn, a distance of two . There 
are already more applications from private consumers than the 
Council be able to supply, so that further extensions of the plant 

is only one steam dynamo 


will be made as soon as ble. There 
fixed, the other two having been delivered. There are three 


sub-stations, where the voltage is reduced and distributed at 220 

volte to private consumers, who will be supplied, it 1 by the 

August holidays. The lamps on the Promenade are 22 feet in height, 
43 yards apart. 

Morley.—At a meeting of the Morley Town Council on 
мо e Town Clerk (Mr. T. Borough Hopkins) read a letter 
from Mr. Hammond, the Council's consul electrical 
calling attention to a Bill which had been Lote the 
House of Lords giving ponor toa company entitled The General 
Power Electric Current buting Company," to po electricity 
over an area of 2,000 square miles, which area included the important 
city of Sheffield and towns of Rotherham, Doncaster, Chesterfield, 
&. The letter thought it was undesirable that such a competin 
provisional order should be allowed to be put into operation, as 
would be inimical to the interests of local authorities who had 
already put down oostly electric lighting plants. The Town Olerk 
said that be had looked into the matter, and the provisions of the 
Bill at present only applied to the Midland Counties, and the Council 
had no locus standi. The object of the Bill was to give a com- 
pany power to supply electric current witbin the limits of municipal 
corporations, and to that extent the Bill might be a desirable one. 
The argument in favour of it was that el ty oould be prodüced 
very much cheaper if distributed over a area, the minimum 
price being 2d. per unit, which was much below the rate at which 
any co hitherto been able to supply it, А clause was 
in the Bill enabling corporations within the "зрріу ares to báve a 
mear pat потоа a to кше CHE ао if ney. ишеп 
оо supp eaper е corporation§ could generate 
Under these circumstances, he could not advise the Council to take 
any steps to oppose the Bill about which doubtless a good deal 
could be said for and st, but he suggested that it be 
referred to the Electric Lighting Committee. This course was 


adopted. | 
еа George Lamb; lamp i tor to the 
Newcastle tion, presented a report to the Special Com- 
mittee relative to the Co tion undertaking the provision of 
electricity. In this he states the number of gas lamps eX present 
lighting tho main thoroughfares and the number of electric lampe 
which would be required to replace tbem. The number of gas lamps 
is 909, and at the net annual cost of £2 9s. 2d. per lamp, the total cost 
is £2,234 12s. 6d. This amount is calculated upon gas at 2s. per 1,000 
cubic feet, and maintenance at 18s. per lamp per annum, To replace 
these gas ay T electricity 350 arc lamps would be required, 
anging from 66 to 77 yards apart. To work out the cost it is assumed 
that a 10-ampere lamp, equal to 1,000 candle-power, will be adopted. 
The number of hours the public lamps burn throughout the year is 
3,775, and the quantity of current used by each lamp would be 1,246 
ts. The cost of 350 10-ampere arc lamps for current, carbons, and 
burning 8,775 hours, and geek rae 1,246 units each 
annum, would be: —Ourrent, at 2d. per unit, £3,635 2s. 8d.; at 2id., 
£4,400 5s. 64. p | 


Penistone.—It has bæn decided by the Board of 
to obtain an estimate for lighting the Workhonse by 


gi 
inhabitants an ity of expressing their opinion. It was 
concedes’ be said, that the establishment electricity was 


however, 
Dr. Barrow, who has several times filled the ы 
that the meeting should first express an opinion on the main 


casting vote 
hand. It is considered probable that at an early mee - 
cipal body will have a “full dress” debate on the subject ee 


Shoreditch.—Mr. H. E. Kershaw moved the adoption 
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electrical energy supplied to the public buildings and to the work- 

house and infirmary, and had discussed the subject with Mr. Russell, 
the chief electrical engineer. The Committee, therefore, recom- 
mended that the charge for those purposes should be reduced to an 
all-round rate of 33d. per unit. Mr. Kershaw stated that the Com- 
mittee had thoroughly considered the matter, and that they could 
very well reduce the rate to that recommended, which was no doubt 
the lowest in London. The recommendation was adopted. It was 
further reported by the Lighting Committee that they had considered 
a report from Messrs. Kincaid, Waller & Manville, the consulting 
engineers, with reference to the question of increasing the capacity 
of the present storage battery, which was found to be too small for 
the increased load. On their recommendation, and that of Mr. 
Newton Russell, the Committee suggested that the tender of Messrs. 
Pritchett & Gould should be accepted for the suppl of a new battery 
of a capacity of 400 amperes for six hours, inc adlag allowance for, 
and removal of tho existing battery, at the price of £1,062. It 
was resolved to adopt the Committee's recommendation. Mr. 
Н. Mansfield Robinson, clerk to the Vestry, read а letter from 
the Metropolitan Electric Supply Company, intimating inten- 
tion to apply to the Board of Trade for a provisional order 
for Shoreditch, and a notice from the County of London 
and Brush Provincial Electric Lighting Company proposing 
to apply for powers for wayleaves in Shoreditch, so as to carry their 
mains through the district. Oa the reading of the letters, Mr. 
Kershaw obtained the sanction of the Vestry to move a special reso- 
lution. He said he was afraid that owing to the recent decision of 
the House of Commons in the case of Marylebone, which allowed 
the Vestry to enter into competition with the existing company, the 
companies contended that the same law would apply to them. Tbe 
whole difficulty агоке out of the report of the Joint Committee on 
the supply of electrical energy. If the House of Commons were 
consistent, it would give permission to the company to compete with 
tbe Vestry's installation in Shoreditch. He therefore moved that the 
Vestry Clerk should be authorised to take immediate steps in order 
to prevent any such powers being granted for Shoreditch. Mr. 
Winkler remarked that, in the name of free trade, and the interests 
of the consumer, he should vote against tbe proposal. The resolution 
was carried with this single dissentient. The Vestry refused to grant 
permiesion to the Lighting Committee to obtain and accept tenders 
for extending the electric light mains in the Haggerston district 
without first bringing the matter before the Board. 


South Shields.—Among the many improvements and 


alterations that are being carried out at St. Hilda’s Church, St. 


Helens, electric lighting is to be fitted throughout the edifice, Mr. 
James T. Dagleas being the contractor. 


St. Pancras.—The Electricity and Public Lighting Com- 
mittee reported at the Vestry meeting on Wednesday that they had 
had under consideration the question of insuring against accident the 
workmen in the employ of the department. Several insurance com- 
panies had been asked to quote rates, and after considering these and 
the status of tbe various offices, the Committee had taken out & cover 
in the Scottish Employers' Liability Insurance Company at the rate 
of 12s. 6d. per cent. for workmen and 4s. per cent. for clerks. The 
report was adopted. 


Stockport.—It is stated that the public supply for 
street lighting will be available at the beginning of November. 


Stourbridge.—The Board of Trade have granted Kings- 
winford Rural Council & provisional order for electrio lighting in 
their district, subject to the confirmation of Parliament, and it is 
stated that the Midland Electric Corporation for Power Distribution, 
Limited, have arranged to take up the order. 


Taunton.—A special meeting of the Council was held 
last week. The Electric Lighting Oommittee recommended the 
acceptance of a tender, amounting to £4,456 16s. 2d., for the carrying 
out of certain work, subject to the sanction of the Local Government 
Board to the proposed loan of £11,500, but with power for the Com- 
mittee to arrange with the tenderers to at once carry out urgent works 
included in the tender, and also for the Committee to proceed with 
the sub-station and a portion of the mains to supply the Staplegrove 
and Rowbarton districts, the whole of such urgent works amounting 
to about £3,000. The Committee aleo recommended the acceptance 
of a tender, amounting to £1,525, for electric arc lighting. Both recom- 
mendations were adopted. 


Wednesbury.—The General Purposes Committee recom- 
mended that Clause 5 of the sgreement with the Midland Electrical 
Company be altered to give the company liberty to proceed with their 
works as soon as they get in order, and that the Committee 
accordingly recommend the Council to consent to the grant of the 
order under the title of the Midland Electrical Power Distribution 
and Lighting Order, 1898,” and this was adopted. 


York,—The Electric Lighting Committee in their report 


presented at last Monday's meeting state as follows:—It is proposed 
to accept the tender of Messrs. Parker & Sharp, contractors, York, at 
the sum of £7,174 12s. 4d., for the erection of the electric lighting 
station. The Oommittee have had before them the question of 
adapting the dynamos and instruments for use afterwards for electric 
traction. The extra cost will be £274, and the Committee ask for 
instructions of the Council. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Accident on the City and Waterloo Railway.—A 
serious accident occurred last Friday evening on one of the sidings 
of the Waterloo and City Railway, which resulted in the death of 
one man and serious injury to his assistant. Some two or three days 
prior to the accident a train had been ran between Waterloo and 
the City for реке! purposes. According to the daily press, 
this train was handed over by the contractors, Messrs. Siemens, to 
the company, and was being run by them. At the same time a 
number of trains and carriages were standing in an uncompleted 
state, and being worked upon by the contractors’ men. On one 
siding stood a whole train “ up” over a pit, and a few feet 
off was a single carriage. The wheels of the front bogey were re- 
moved, and the carriage was tilted up to enable the fitters to work 
upon it. Between the stationary train and carriage two men, 
Frederick Farmer and James Moody, were at work drilling holes 
for fitting the electric motor. The train from the City arrived at 
Waterloo, and was sent down into the depit to have its air reser- 
voirs filled. By some unfortunate mistake it crashed into the 
statiora"y carriage and hurled it upon the train behind. The two 
workmen had no warning of the danger, and were crushed between 
the two carriages. Help was immediately forthooming, but when 
the men were extricated Farmer was found to be dead, whilst 
Moody was so badly crushed that he had to be removed to St. 
Thomass Hospital His right thigh was severely crushed, bat 
after treatment he was able to return home in а cab. The officials 
are very reticent as to the cause of the accident, but one theory is 
that the train was sent on to the wrong siding. Another account 
states that the brake of the train failed to act.  Farmer's body 
was removed to the Lambeth mortuary. He is described as a fitter, 
49 years of age, of 5, Longville Road, Newington Butts. Moody is 
a labourer, of 31, Sydney Road, Stockwell, and is 46 years old. 


Barnsley.— Open air meetings have been held to protest 
against the proposal of the Town Council to grant permission for a 
private company to establish tramways. 


Birkenhead.—The Town Council were to consider last 
Wednesday a recommendation of the Бресе! Tramways Committee, 
passed on June 15th, asking that the liamentary Committee be 
empowered to incur all necessary expense, and to obtain, with a view 
to confirmation in the next session of Parliament, a provisional 
order or orders authorising the Council to lay down and equip the 

roposed new electric tramways, particulars of which have already 
gen published. 


' Cheltenham.—At the last meeting of the Cheltenham 
Town Council, which was held on July 4th, the following Special 
Committee was elected to report on letters, applications, &c., regarding 
a system of electric trams for Cheltenham :—Aldermen G. Norman, 
J. Drew ; Councillors J. C. Cooper, G. H. Mills, C. Hayward, W. A. 
Baker, Major-General MacDonald, G. O. Bence, J. D. Steel, 8. B. Dix 
and M. Davis. Mr. R. Bickerdike, of Montreal, has offered to build, 
equip, and i riens & system of lines of electric railways om the 
trolley plan, forming a complete service for the town aad suburbs, 
free of charge, on the following conditions:— (1) That the Council 
will accord to his company the exclusive right to do so; the Council 
to select the streets; (2) The speed of the cars to be regulated by the 
Council; (3) The rate of fares to be mutually arranged, but ted 
23d. for continuous trip; (4) The company’s cars and plant to be free 
from taxation. І 


Cradley Heath.—Many of the local authorities are sup- 


rting the scheme of the British Electric Traction Company, which 

already received the consent of the Light Railway Commissioners 

for making a light railway in the district of Cradley Heath, and the 

Amblecote Urban Council have resolved to support the application to 
the Board of Trade for confirmation of the ordes: 


Dover.—A local paper says: ‘You never. know’ what a 
town can do till you test it, and most certainly no one knew, and few 
ventured to hope, that in four weeks during А rather quiet time of 
the year the Dover trams would carry 148,000 pas which has 
been the case in the last four weeks. That means that the traffic 


was equal to an average of about four rides during that period for. 


every individnal in Dover and district, from the oldest to the 
youngest." 


Dublin.—The application of the Dublin United Tramway 
Company for an order in Council authorising various extensions and 
alteration in their system, has been heard before a Judicial Committee 
of the Privy Council. 


Electric Traction in Russia.— La Société de Tramways 


de Sebastopol is the title of a company which has just been formed. 


at Bilessin (Belgium) with a capital of £80,000, to construct and 


work a central electric lighting station and a system of electric 


tramways in the town of Bebastopol, South Russia. The Compagnie 
de Traction et d'Electricitó, at whose instance the company has been 
formed, has contracted to construct and equip the station and tram- 
ways for the sum of £60,000. 


Electric Traction in the Canaries,—Au application 
has been made for а concession to construct and work an electric 
tramway on the island of Teneriffe. 


(Continued on page 54.) 
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WAKEFIELD CORPORATION ELECTRICITY 


WORKS. 


Tux Corporation of Wakefield, after being threatened by 


private companies, appointed in 1893 a sub-committee to 
consider the desirability of adopting electricity for the city, 
with powers to investigate and report thereon. The result 
wasa recommendation that the Corporation should imme- 
diately apply for a provisional order, and steps were taken 
with this object. After obtaining the order, Mr. Robert 
Hammond, M. I. E. E., was authorised to prepare a scheme, 
and {о get out complete plans and specifications and estimates 
of the works, His instructions were to base his scheme upon 
the erection of the works on the outskirts of the city on a 
plot of Jang^ubout 14 miles from the centre of the city, where 


49 
Switchboard and Instruments dis 885 f 
А т 
Sub station Equipment.— | Mew Gos LEONE 
Transformers and boxes : 
Mains.— | R 
Conduits and cab!es... Ys jui „ British Insulated Wire 
Oo., Limited. 
Public Lamps.— : 
Ten arc lamps and posts .. Brush Electrical Engi- 
neering}Oo., Limited, 
London, 
Meters.— . 
Shallenberger i jee m: ., Westinghouse Electric 


Co, Limited, London. 


Travelling Crane one ... Thomas Smith Rodley. 


The works are situated at Oalder Vale, adjoining the rail- 


way. The buildings, which include, in addition to those for 


the electricity works and engine house, the sewage works 


GENERAL VIEW OF WORKS. 


it was also proposed to erect a dust destructor and sewage 
works, He recommended the adoption of the single-phase 
alternating system, with an E.M.F. of 2,000 volta, the elec- 
trical energy being brought from the works direct to a sub- 
mation situated in the centre of the city, and there converted 
lo а pressure of 200 volts for distribution. In view of the 
тренд: regulations of the Board of Trade, and the satis- 
story working of the 200-volt lamp, the distribution is now 
И on at 400 volts on а three-wire system. 
" ‚ Hammond's scheme was adopted in its entirety, and 
contracts were allocated as under :— 


ConTRACTORS. 


boilers, mechanical ] 
Kokers, economiser. fee 7 
jector, and su as кара 
gine Hous Plant, 
130-kilowatt fly. wheel alternato 
one 34-kilowatt day load alternator, 


condensers, i ork 
fittings, Pipework and workshop j 


Boiler House Plant — 
Two es 


| Messrs. John Fowler 
Р and Co. (Leeds), Ltd. 


aud dust destructor, were designed by the city surveyor, 
Mr. Richard Porter. | 

The whole of the engine house is lined inside with glazed 
bricke, and а dado, 4 feet, 6 inches high, in two shades of 
brown, with a moulded projecting course surmounting it; 
above this, and to the roof, the walls are faced with cream- 
coloured glazed bricks; pilasters are provided at regular in- 
tervals to support the travelling crane beam rail, under which 
there are four courses corbelled out, forming a series of bays. 
The ends of the engine house have at present temporary wood 
ends, in order that any extensions may be made in both 
directions, and it may be here mentioned that tenders are 
now obtained for the extension of the east end, for the pur- 
pose of erecting the engine house for the sewage pumps, and 
these buildings will very shortly be commenced. The engine 
house is 85 feet long and 42 feet wide, and has a clear space 
from the floor to the tie rod of the roof of 30 feet. 

The boiler house is on the north side of the engine house, 
being 77 feet long and 51 feet wide, with an outbuilding 21 
feet by 11 feet for the feed pump and stoker engine. The 
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boiler house has room for four boilers (two are already fixed) 
and economiser apparatus. 

In addition to the usual offices there is the test room, 
which is 16 feet by 18 feet, and adjoins the office, is entered 
from the engine house, and is used for the testing of cables 
and adjusting meters, &c. The switch room exterds over 
the office and test room on the first floor. A balcony 30 
feet long, affording to the engineer in charge a complete 
view of the engines and machinery. 


The water for condensing purposes has been brought by 


means of pipes from the River Calder 700 yards away, at a 


capital cost of £2,400, the Corporation have also laid 


(included in this cost) another set of pipes from the works to 
the river in order to return the condensed water. A portion 
of this water is used for the feed water for the boiler. When 
the engines are working in full, the Corporation will thereby 
Rave £190 per annum 
by using this water 


At present, two sets of steam alternators are in operation 
together with the day load plant, while the third steam 
alternator is at present going through the makers’ shops. 

The engines of the large plants are of the horizontal com- 
pound type, capable of working condensing or non-condensing, 
the alternator being fixed on the crankshaft, and running ata 
B of 112 revolutions per minute. "Working condensing, 
they give a maximum output of 130 kw., with a pree- 
Sure in the steam chest of 125 lbs. They are fitted with 
governors, which have proved to be very efficient in ensuring 
steady running and paralleling, and under the specification 
the variation of speed, when the load is suddenly switched 
off or on, should not exceed 5 per cent., and from no load to 
full load, i. e, 24 per cent., up and down from the mean. The 
type of governor which Messrs. Fowler have employed is 
that of their latest design, viz., the ‘ Marshall” vertical 
governor, driven by 
chain band, by means 


instead of taking it | A | Si 


from the public | 
mains. 


REFUSE 
DESTRUCTOR. 


The tender of | 
Messrs. Manlove, | 
Alliott & Co, | 
Nottingham, was in 
July, 1896, accepted 
for the construction 
and erection of a 
four-cell refuse des- 
tructor, honse, and 
two Babcock & Wil- 
cox boilers. The 
construction was 
commenced on July 
20th, 1897, and 
was completed in 
February of this 
year, it has for some | 
time been working | 
in a temporary 
manner, bat it has 
now been put in full 
working order, and 
wil supply steam at 
the required pressure 
to work the engines 
of the electricity 
plant as far as 
possible. 

The boiler house 
at present contains 
two Lancashire 
boilers, 80 feet long, built up in six-shell plates 3 inch thick, 
and a diameter of 8 feet, manufactured by Messrs. Spurr, 
Inman & Co., of Wakefield. Each boiler is capable of 
evaporating 7,000 Ibs. of water per hour when working at 
125 lbs. per square inch, with the feed water at a tempera- 
ture of 60°; they are constructed to work up to 140 lbs. per 
square inch if necessary. The boiler fittings are of Hop- 
kinson’s make. The boilers are fitted with Bennis mecha- 
nical stokers. Two Worthington feed pumps are in use, each 
capable of pumping 30 gallons per minute at a piston speed 
of 50 feet per minute. 

Messrs. Holden & Brooke have supplied the injector, 
which is designed to work against the: maximum pressure of 
140 observations per square inch, and is capable of lifting 
and delivering 1,500 gallons per hour at 125 lbs. pressure. 
The economiser is by Messrs. Green & Son, and is able to 
deal continuously with 2,000 lbs. of water per hour. 


ENGINE HOUSE. 


*The principal feature is the slow speed fly-wheel steam 
alternatora, Under the contract, the plant to be erected will 
comprise: — 


Three sets steam alternators of 130 kw. each  ... 390 kw. 
One set day load plant is ids T оч 34 „ 
Tota) capacity 85 —. 424 


of which a variation 
| as low as 1 per cent. 
| up and down from 
the mean can be 
obtained. 
| The automatic 
| gear fitted on both 
| cylinders is quick 
and simple in its 
| action, and takes 
| little power, the 
movement being 
| limited to the raising 
and lowering of a die 
in a link. 

The pistons are of 
an improved type, 
recently invented by 
one of the firms 
engineers, the prin- 
| ciple of which is that 
| the piston ring has 
a spring behind it 
wound in а corru- 
gated manner, the 
corrugations being 
caused by internal 
bosses, in and out of 
which the spring is 
wound. The effect 
of this is that the 
flat portion of the 
spring bearing on the 


ALTERNATOR FIELD MAGNETS. 


piston ring is always 
at a sustained definite 
and constant tension, 
thus causing the ring 
which it supports to keep the cylinder aniformly steam- 
tight. In addition tə the spring just described, spiral 
springs are arranged enclosed in the hollow bosses 
of one of the rings, but во as to bear firmly on the blank boes 
of the neighbouring ring, by means of which a spring bear- 
ing is obtained in both directions, viz., кайт апа 
across the barrel of the cylinder, the result being an effective 
steam joint and a consequent saving in the steam consump- 
tion. AC К 

Two of the engines are fitted with piston valves, but the 
third engine is to b» supplied with the firm's newest type 


. of positive Corliss valve, together with new automatic expan- 


Bion gear, which, it is anticipated, will show high resulte. 
The valves are arranged directly in the cover of the cylinder 
itself, so that the clearance is reduced to the smallest possible 
dimensions. With this is combined the latest form of cut- 
off gear, with separate steam and exhaust valves, the move- 
ment secured by the arrangement being exceedingly small 


Bp 

The valves are arranged in the following manner :—The 
steam is controlled by the expansion valve working on the 
back of the main valve. This main valve is driven from 
а wrist plate connected to the side of the cylinder; this also 
drives the exhaust as in the ordinary Corliss practice. The 
expansion valve is driven from a double curved slotted wrist 


arn rapid, and therefore allowing of application to high 
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on the opposite side of the cylinder, the travel of the 
nie being orn by the raising or lowering of the die in 
the curved slot, as controlled by the governor. The wrist 
plate takes Ив movement from the eccentric, to which it is 


S ne jet condenser and air pump is arranged for each 
engine, the pump being fixed below the floor, and worked off 
an extension of the low pressure pen rod. 

The alternators are made by Messrs. John Fowler & Co, 
under the Hall patente, and like the engines, embody the 
latest construction, based upon extended experience in high 
tension work. Each of the larger alternators is constructed 
to give an output of 112 kilowatts at a speed of 112 revolu- 
tions per minute, and with a periodicity of 60, as an ordi- 
nary working load; but on emergency these alternators are 

to be capable of delivering 180 kilowatts for 


several] hours, if 
y 
with one pole earthed. 


the alternator form 
the fly-wheel of the 
engine, and are placed 
between the high 
and low pressure 
oylinders, the fonnda- 
tion plate of which 
is arranged to take 
the alternator arma- 
tare, which is slot or 
polar wound. 
The machines have 
а minimum insulation 
resistance of 50 meg- 
ohms between the | 
armature and соге, 
and ] ts egohm 
e magnets 
and core. The insu- 
lation between the 
armature conductors 
and the frames ів 
capable d resisting 
piercing by a spark of 
4,000 volts Чыгам. 
E. M. F. 3 


ү” machines will 
repay а careful in- 


In order to provide for inspection and cleaning of the 
machine, the armature is arranged to rack open by means of 
a screw rack and gear. ‘Should replacement of coils at any 
time be necessary, the coils are во constructed that in 10 
minutes a new coil can b» placed in position, which is no 
small advantage to the central station engineer. It has, 
however, been found in actual practice that these machines 
rarely require any such replacement. | 

The day load plant consists of a 34-kilowatt alternator, 
driven by a Belliss vertical high speed enclosed engine, 
running at 450 revolutions per minute. The alternator, is 
of the same type as the larger machines. A jet condenser is 
fixed to condense the exhaust steam from the Belliss 50- 
I.H.P. engine. AU | 

The engine house sundries include an automatic waste oil 


purifier worked by exhaust steam. It requires no chemicals, 
cloths, charcoal, or 


other filtering sub- 
stances, being based 
upon the relative 
difference 2 а 
Specific weights о 
oll and water. Tbe 
oil runs through the 
centre tube below 
the water, passes 
round the steam coil, 
and being thus some- 
what diluted, drops 
the finest of its 
impurities, After 
going once more 
down through the 
chamber, and again 
up through it, and 
once more through 
water, it finally 
gathers above the 
water line ready for 
use. The blow-off 
pipe answers as an 
outlet for any gases 
that may form. It 
will also prevent 
overflowing by dis- 
charging any rising 
or over-heated oil 
back into the reser- 
voir. The steam 


spection as to their 
strong mechanical 
constraction and 
сога, being 
mag саи ишш and capable of withstanding 
ince large alternators came into use, it has be 

en found 

cally so " to pare them capable of running Bilently or practi- 
; 88 Ia" as annoyance to outside property owners is 


37/13 S. w. G. 7/8 S. w. G 


SECTIONS OF Low TENSION CABLE. 


Concerned 
T ое allernators have been brought up to 
wet the ntmont ы careful study and trial, and should 
"UD continnongly in nes Of the fastidious. The machines 
rent, and can Be pat paralel with a low synchronising cur- 
aes nieces with the plant running at 


ALTERNATOR ARMATURE. 


pipe serves to 
thoroughly blow out 
e | and clean the whole 
apparatus from time to time. The purifier is made by 
Messrs. W. Н. Willcox & Co. 

The steam pipes are arranged with connections to separate 
branch pieces on engines and boilers, and consist of lap- 
welded steel, manufactured by Messrs. Stewart & Clyesdale. 
The flanges are screwed and brazed. The tees are of cast- 
iron, and the diameters of the main pipes and principal 
branches are as follows :—Main, 9 inches diameter ; bracken 
t9 boilers, 6 inches diameter; and branches to engines, 


19:16 S. W. G. 


7/16 S. w. G. 


SECTIONS OF HIGH TENSION CABLES 


5 inches diameter, The subsidiary В i 

ee Hon; and connect the feed ш Шок p 

шс, б, with necessary valves and drains, All th 

1 Pipes are covered with sectional magnesia non н 

» EE ageing. The exhaust ipes are of cast-j un 

| dl 905 з: and are capable о dealing with Lio ezik 5 
Pto 1,000. I. H.P. They are carried underground and poe. 
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nected to a single up-take pipe, so that the exhaust steam, 
in the event of the plant not working condensing, may be 
delivered into the atmosphere direct. 'The up-take pipe is 
carried outside the building, and to a height of 6 feet above 
the roof. The valves and connections are so arranged as to 
enable the engines to be worked condensing or non-con- 
densing at will. A system of drain pipes is arranged in the 


engine room and boiler house. The feed Pipes are of cast-. 


iron in duplicate, and of 3-inch bore, and are connected to 
ump, economiser, and injector. The blow-off pipes and 
in are also of 83-inch cast-iron. | 

Three 8-inch branoh pipes connect the in-take pipe with 
the engine pumps with a sluice valve at the end, the valve 
spindle being carried up so as to be operated from the floor 
level. A cast-iron feed water tank is placed underground, 
the capacity being 
8,000 gallons. All 
the steam and feed Q 
valves are of Hopkin- | 
son's patent parallel 
slide pattern. 

The switchboard is 
arranged on the well- 
known  Lowric-Hall 
system of plug 
switches and fuses. 

The switch parts 
and instruments are 
fixed on ап iron 
framework consisting 
of H iron uprights 
fixed top and bottom 
to channel iron 
girdere, the uprights __ 
being drilled for Sa moe 
fixing the switch 
parts, which are all 
mounted on black 
enamelled slate slabs. 
The top i8 sur- 
mounted by an orna- 
mental border in cast- 
iron bolted to the 
top channel iron, a clock being fixed in the centre of the 
poard above the moulding enclosed in the ornamental cast- 
iron frame. 

The conductors are brought up to the switch parts at the 
back of the board through insulated collars fitted in drilled 
holes in the iron work. The frame work is supported by 
wrought-iron stays connecting the wall and the uprights, 
and the whole makes a non-combustible switchboard. The 
switchboard is divided into three parts, the centre portion 
dealing with the synchronising instruments, the left hand 
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Brick Pit, WITH THREE-WAY CONDUIT. 


rtion with the distributing circnits, and the right 
and with the alternators. This arrangement allows 
for the indefinite extension of the switchboard from 
time to time either in circuits or alternators without 
disarranging the existing board. The exciter instru- 
ments, together with the hand regulating apparatus, are 
placed on the regulating table, which occupies a position 
in front of the board. The attendant sitting at this table 
has therefore also a clear view of the switchboard. 


EXCITER, 
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Upon the regulating table are also fixed the transmitting: 


portion of the signalling apparatus, consisting of switchboard 
and lamps connected in series with the engine room indicator. 
This consists of two cast-iron boxes with ground glass fronts, 
arranged in separate compartmente, each divided off from 
one another, and each being fitted with a lamp behind? the 
ground glass front. One of the boxes has its divisions 
marked with the numbers of the engine, the numbers bei 

painted on the ground ylass referred to; the other box has 
the driver's instructions painted on the ground glaw, ore 
word for each division, viz., '* fast,” “slow,” right,“ “stop.” 
When the signal is desired to be given, an electric bell is 
sounded, the attendant closes a switch belonging to the per- 
ticular engine for which the signal is intended; this lights 


up the lamp immediately over the switch, and also the lamp. 


in the particular oom- 
- partment of the in- 


also closes the switch 


structionsin the other 


lights up in the same 
manner. The driver 
in the engine room 
has therefore two 
illuminated signals, 
the one giving him 
the number of the 
engine which he is to 
operate, and the other 
instructing him to 
go either “fast,” 
“glow,” or to “stop.” 
The entire switch- 
board at present 
provides for 
circuits and four 


nections between the 


alternators and circuits of the board are made by means of 
concentric cable, which are connected at the board by special 


concentric fittings mounted on porcelain, which is again 
mounted on slate. All the current-carrying metal parts of 
the high tension apparatus are mounted on porcelain, which 
in turn is mounted on the enamelled slate, and the high 
tension switches are surrounded by slate guards to prevent 
accidental contact. 


The main fuses are of the latest type of Lowrie-Hall, 


made by the addition of the firm's latest patent asbestos 
sheathed fuse, by means of which, should the wire be 


Brick Pit, «е. 


suddenly melted with the current, the formation of an 
arc is entirely prevented by the damping action of the 
asbestos surrounding the naked fuse wire. The fuses are 
double-pole, mounted in massive slate base, and fitted with 
ebonite handles, enabling’ the fuses to be withdrawn quickly 
and safely.  . | 

T wo pairs of bus bars run the whole length of the switch- 
board, coupling the alternators and the circuits, one side of 
each pair of bars being earthed. The voltage of the two 


dicator, whose glass 
| front bears the. en- 
e gine number; he' 


belonging to the par- 
ticular word of in-. 


box, and the lamp: 


alternators. The con- 
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bos bars is read from two Kelvin high tension voltmetera. 
In addition to the above voltmeters, the ampere pangon em- 
ployed are those of Lord Kelvin, manufactured by Messrs. 
hite, of Glusgow. 
- The testing room is equipped with the usual set of instru- 
menta, including a Thomson galvavometer, fixed on a strong 
lar to prevent vibration, with a set of shunts, а Post Office 
idge and reversing key, and a portable testing set. There 
is also a portable galvanometer, Kelvin watt balance, 100 
Leclanché cells, and а carbon megohm. 

In order to provide a means of testing the outpat of the 
alternators before running on the load, a water resistance of 
a new pattern has been constructed by the firm, which admits 
of the testing being taken without any difficulty. It con- 
sista of a heavy cast-iron tank surmounted by a framework 
carrying the insulated electrode, which is drawn up or down 
by means of insalated pulleys. Hitherto this form of resist- 
ance has given trouble on account of the great amount of 
heat generated causing a change in resistance, and where the 
water container hus been of wood it has generally fired. 
These difficulties have been obviated by providing, first, the 
heavy container mentioned, and combined with this an ontlet 
pipe, by means of which the water could be kept constantly 
flowing, thus avoiding the heat trouble. | 

An overhead travelling crane, made by Mr. Thomas Smith 
of Rodley, mus the engine house. It has a lifting power of 
15 tons, and is worked from above. И 

A start will shortly be made in the lighting of a few of 
the streets by electricity. Nine arc lamps and posts have 
been erected by the Brush Electrical Engineering Company, 
Limited, and these will be fed with alternating current. 


THE Mains. 


The cables are throughout manufactured and laid by the 
British Insulated Wire Company, Limited, of Prescot, and 
are of their concentric type, insulated with their patent oil 
imp paper insulation, and lead covered. 

The cables ing current, generated at the Calder Vale 
works to the sub-station in Westgate, have a further coverin 
of jute m to serve as a protection against mechanica 
damage during drawing in. There are three of these cables 
between the works and the sub-station insulated to work at 
a pressure of 2,000 volts, the inner core of each being com- 
posed of 19 strands of No. 16 8. W. G., having a sectional. 
area of (062 square inch. — 

Bix-way stoneware casing has been laid the whole way 
between the works and the sub-station, except in places 
where the proximity of celJar roofs to the surface necessitated 
the ше of iron pipes,  Cast-iron pipes were also used for 
road crossings, and for leading into the station. Boxes are 
placed sbout every 70 yards in the run of the conduits for 
the purpose of drawing in the high tension feeders. These 
bores are rendered with cement, and covered with the 
=a Insulated Wire Company's patent ventilating cover, 
y by the conduits are ventilated, and аё the same time it 
is made impossible for any exterior cause, such as а carelessly- 
dropped match, to canse an explosion. The cover is also во 
arranged that it is impossible for water to get into the box 
by way of the ventilating cover, 

In addition to the three high tension feeders there is a 
116 &W.G. ("023 square inch) high tension concentric main, 
lead covered, and served with jute yarn drawn into three-wa 
Mowware casing, running from the town sub-station an 
“лш the Ings Road Board Schools. | 

here is also а 19/16 S. W. G (:062. square inch) high 
Dion concentric main, similar to the high tension feeders, 
15 from the sub- station in three-way stoneware casing to the 
iene for supplying the Town Hall and the County 


‚ These high tension cables were all tested between the 
inner and outer conductors with a pressure of 5,000 volta for 
A period of 1 hour, and between the outer conductor and 
өг with a pressure of. 2,500 volta for one hour, after laying 
jointing. | 
dis current is transformed at the sub-station in Westgate 
2,000 volta down to 200 volts, and is distributed to 
consumers by lead covered paper insulated triple concentric 
лр the conductors of which have à section of ‘25 equare 
T 7 `25 square inch by *1 square inch ctively. | 
se cables are protected by two tapes wound 
spiraly, so as to form a complete metal sheath, ©, a: 


` and workmanship. 


The aro lighting mains are armoured cables, and are 
connected to transformers in the base of the poste, which 
transform the current down to the voltage necessary for the 
lamps. 

SuB-STATION. 


The main sub-station bears out the modern character of the 
whole works. It is connected with the generating works 
by a B. I. W. air space low capacity paper insulated telephone 
cable, which is drawn into the stoneware casing alongside 
the high tension feeders. _ 

The fuses at the sub-station are of the massive main 
station type, and from these the connections pass on to Lowrie- 
Hall main station switches, and thence to the bus bars, 
through Hall-Fuller patent high pressure switch fuses to the 
four 42-kw. Lowrie-Hall transformers. 

The switch fuses just referred to have recently been 
bronght out by Messrs. John Fowler & Co., and are con- 
sidered by the makers to be the best design of this class of 
material on the market. Asbestos sheathing affords security 
against the formation or the maintenance of an arc between 
the poles on breaking the circuit. The whole of this material 
is mounted on black enamelled slate fixed to а wrought-iron 
5 and placed by itself apart from the low pressure 


T be low pressure distributing board is fixed at the oppa 
side of the sub-station, and is arranged for three-wire distri- 
bution and for six out-going circuits. There are two sets of bus 
bars, each set connected to a pair of two 42-kw. transformers. 
The low pressure switches connecting the transformers are of 
the triple-pole laminated lever type, similar to those manu- 
factured by Messrs. Fowler for the Leeds Electric Tramways 
switchboard, and are of a fine, substantial character, design, 
The levers in these switches carry their 
laminated brushes in such а way as to grip the fixed contacts 
on their outer sides, | 
The two bus bars are, of course, employed together when 
the fall load is required. This is indicated by the lamps on 
the synchronising panel which are watched by the attendant, 
who visits the sub-station about the time of heavy load to 
see when the bus bars are in pesti and he then couples 
the bus bars by means of the same lever pattern 
as already described. The circuits are connected to the bus 
bars by means of the Hall-Fuller low pressure switches, 
arranged for triple pole. All the connections аге 
arranged at the back of the board, the base of which is 
enamelled alate, as is the case of the high pressure board. 
The transformers are the well-known Lowrie-Hall pattern, 
of which Mesers. Fowler have supplied over 14,000 horse- 


power. 
SuPPLY, : 


For the past few weeks one of the larger sets of plant has been 
in operation, and connections have been made to the pre- 
mises of many of the leading tradesmen and to the palatial 
buildings recently erected by the West Riding of Yorkshire 
County Council, as well as to the theatre. 

The supply has on all hands given great satisfaction, the 
steadiness of the light, dne, it is claimed by the contractors, 
to the heavy fly-wheels on the generating plant, being speci- 
ally noticeable. | 

he borough electrical engineer із Mr. Brydges, who was 
formerly at the works of the Yorkshire Hone io Hone 


Company. i 


Rise in the. Price of India-Rubber.—A Birmingham 
paper says в circular has just been issued to the trade, signed 
by 24 India-rubber firms, which says that, in consequence of 
the continued advance in the price of the crude material, the 
firms have advanced their prices for mechanical rubbers в 
further 10 per cent. It is only some four months since prices 
were advanced 10 per cent., so that this makes an advance 
of 20 per cent. since the beginning of the year. The sig- 
natories to the circular include-practically all the important 
manufacturers both in England and d. It ie difficult 
to say whether even now prices are at the top, as there is an 
аи difficulty in obtaining adequate supplies of 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 48.) 

Experiments on the Metropolitan. Tt bas been finally 
decided by the Metropolitan and District Railway Companies to 
Btrest, F de * Earl's Court, with the object. of — 
which s wil ‘be, mos mimis It is stated that a sam 

been reliminary experiments. 


£20,000 | forp 


Forth Tramways.—The City Press states that 
Schemes for tramways between London and Oxford and 
роп ше hton are y to be submitted to tha Light 

way 


Laxey and Ramsey.—The new line from Laxey to 
Ramsey, which will make a continuous electric railway from Douglas 
to Bamsey will, it is said, be ready for traffic this month. 


aoe 
portant roads within the next six months. 
M Greenwood & Batley, Leeds, has been 


provei: This was no doubt due to the uous 
chester and other municipal authorities. | 


Power Distribution.—In the House of Commons last 


be required to give effect to some of the Committee's recommenda- 
tions, and he was afraid that the prospect of passing a Bill during 
the present session was very small. 


during the last 19 mont 


repayments of stock came to £8,060. After all the expenses were 
met the net surplus was over £13,000, which is about equal to 13 per 
1 When last year's profit is ed 
there is a surplus of £20,000 in hand. 

Southampton.—Last week the Southampton tramways 
were formally to the town authorities. 


West Bromwich.—An exhaustive report of the sub- 
олш Арш to inquire into the various systems of traction, 
has been submitted to 5 Committee of the West 


the fact that the Oorporation bave аот oaned a provisional 


undertaking within the 
borough ot West Bromwich, on the expiration of tbe t lease, 
under the Tramways Act, 1870, and to apply for the necessary 
powers to equip and work the lines when taken over. 
recommend the adoption of the overhead electric traction system. 


Winton.—Mr. J. Vinoent Kitchener, on behalf of the 
British Electrico Traction Company, attended a meeting of the 
Parish Council and explained the tramway scheme proposed by his 
company, which would practically connect Poole with Bournemouth. 
Eventually the Council passed the following resolution :—" That the 
Parish Council having by resolution passed at a meeting held on 
November 4th, 1807, expressed its general approval of the system of 
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electric tramways, are of opinion that the scheme proposed is calou- 
lated to serve the best ends of the parish of Winton, and resolves to 


give their support to the same.” 


Withington.— The Withington District Council have 
ution to purchase from the Manchester Carriage Oom- 


postpone the work of connecting more lightships 
pe further results of the experiments with the "n of wire- 
phy. Mr. Broadhurst asked whether right hon. 
gentleman could give the names of the lighthouses.—Mr. Ritchie: 
Godrevy, the Skerries, and Walney Island. 
Edinburgh,—A report condemming the nt telephone 
system has been subm to the members of the Rdinburgh Chamber 
of Oommeroe, and a resolution approving the report has been adopted. 


The Great Northern Telegraph Company, Limited.— 
BeBe rad deed e denim Mac med feo 
of 10d. per telegram). „ш 

Code Messages to the West Indies.— The Direct United 
States Cable Company, Limited, notifies that the censorship restrictions 


bave now been rem forall ta in the West Indies, the 
Islands of Ouba, Hayti, and ta Domingo. in code are 
3 WI Me fores Abore named by 
the usual route, at rates. 

The Interruptions in Australian Trunk Landlines. 
During the Postal and iph Conference recently held at 
Hobart, the unsatisfactory oon of the landlines was discussed 
The Hon. J. Gavan Duffy, General for Victoria, said that 
“in his on this matter of of as great im 


to render and efficient service. He gave the South Australian 
Government credit for the Adelaide-Port Darwin line, but then 


they had paid handsomely for it, and the least they had a right to 
in pt 


that, they had the cable to Roebuck Bay, but could not make use of 
it because as soon as the floods came the landline was washed 
away, so that there was no efficient service in West Australia. 
What they really wanted in regard to Roebuck Bay was a new 
landline service h West Australia, not the sea const 
at all, but running inland, where it was not so liable to damage as 
was a line skirting the coast. Heh the Oonference would be able 
to make a suggestion to the Colonies of West Australia, South Australia, 
and Queensland by which the existing state of affairs medied.” 
The Postmaster- 


vocative loss 
business and money, that it was imperative ek must be done.” 
also said: “ Delays during the last six mon 

immense loss to the business 


Mistaken Generosity.—We fiod that sinc. the year 


ending A 90th, 1892, the Australian colonies have the sam 
of £319,237 as contributions to guarantees and subsidies in connection 
with the Jandline and cable services. Of this sum the Eastern Ex- 
tension Telegraph Oompany has received £249,899 in subsidies and 


tees, an amount which has been paid to this com y 
With the object of ensuring an efficient Mis. and АЙ ths 
object of ensuring a decrease in the rates formerly с мега 


раш In the period above referred to, the total А 
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to Australia by this reduction has been very 
w rates came into force the amount of annual has 
, and pontine , in which the company shares, bas 


| 
E 


crease; nor is this АП, as the decrease 
eable for telegrams to and from Australis, taken 
increased volume of traffic, means that in money 
alone, to and from Australis, an economy of 
bas been made to the public on the amount which they 


d did the old rate still apply to the present amount of 
to consideration the amount 


which may have accrued through this increased 

tages would not have been offered by 

Extension Telegraph Company without guarantees from 

the Governments. This in itself is a strong argument for Govern- 
ment control of such lines. 


ТН! 
1 
BE 
Е 
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Е 


E ase 1 т hone со: 

to wires over postal telegra oth on groun 

"x cy and because VV 
tenance, to which there were practical objections. 


Telegraphic Interruptions and Repairs :— Е 
Down. Repaired, 


— (A (Anglo, 1969) April Oth, 1898 | 
Wert Indies— | d T 
Se. Oroix-Trinidad — .. Nov. 90th, 1806 ... - 
de Cuba } June 10th, 1898 ... 
Cable erg - бын J 8th, 1898 
.. June Sth, А 2d 
Latakia eee eee Feb. 10th, 1898 eee ees 
Oere-Pernsmbuco ... — ... June 28th, 1898 .. July 2nd, 1898 
Maranham-Para eee 000 А ril 17th, 1898 eee [III 
Hong Kong-Manila ee [I y 3rd, 1898 I) ITI 
Loanda-San Thomé . June Srd,1898 |... July 2ad, 1898 


Lourenço Marques-Durban... June 80th, 1898 
LARDLINBS. 
Wen line * March 1th, 1896 ... 


— ушу 4th, 1806 : 
ipe Bangkok ^... 1. July znd 1808 1. July 4th, 1898 


CONTRACTS OPEN AND CLOSED. 


Ee — 


OPEN. 


Aberdeen — July 11th. Estimates of designs are wanted 
for the electric lighting of the West Parish Church for the Town 
ian 5 may be Дер at the s of tue city кше 

on Btreet, and offers and designs sen ‚ M. Cran, Esq. 
city chamberlain, Town House. P 


Brighton.—July 11th. The Council wants tenders for 
the sapply of unarmoured and armoured lead covered cables for the 


lectrici 1 8 
Corporation S панар опе тец from July 31st. See 
Dublim.—July 281d. The Great Northern Railway 
OT e e ee We 
nc aired Amiens Street us, . 
Exeter.— July 25th. The Corporation require high and low 
gen en concentric * cicius ыы. Me, a 8 beater. 
our " Officia] Notices,” 
Melbourne,—Tenders are asked by the Melbourne City 
"m for 600,000 arc lamp carbons. Вее our “Official Notices.” 
,Nelbourne,—August 16th. The City Council is in- 
Viting tenders f 
ou “Often ш the supply Ату delivery of aro lamp carbons. Вее 
ooftiddleabrough.—Jaly 15th. The Tees Union Shipping 
Mei are inviting tenders for the construction and erection of an 
fa Mr hoist upon their wharf at Middlesbrough. Particulars, &c., 
the J. d. W. Aldridge, 9, Victoria Street, S. W., and tenders to 


Northwich,—July 14th, The Guardians invite tenders 
viewed wr Pp of their Workhouse. The pone pud hé 
Master of the Wo icu. &c., obtained, upon application e 


Shanghal.—August 10th. The Shanghai Municipal 


invites tenders for the supply of two 100-kw. direct cou 
n alternators, switchboard, and watertake boiler. Particulars 


and tions to be obtained from Messrs. John Pook & Oo., 8, 
зене DONT xe, E.O., to whom tenders have to be sent. 
Beo our “ Official Notices " June 24th. 


Shoreditch.—July 18th. The Vestry invite tenders for 
the supply and erection of additional continuous current motor 
transformers with switch gear and extension to switchboard at the 
electric generating station, Coronet Street, Shoreditch. Specifications 
from ‘Messrs. Kincaid, Waller & Manville, 29, Great George Street. 


. Bee our “ Official Notices.” 


| Spain.—The popup ums Authorities of La Carolina (Jaen 
provin g concession for 


of 20 t 
de la Carolina (Jaen), Spain, from whence particulars be 
ire (Jaen) Spain m whence may 


Y Mary, Newin ow duy 22nd. The а ask for 
and ulated mains, cond , э 
Bee our “Offical Notlenk “ 

St. Paneras,—July 12th. The Vestry wants tenders for 
condensing plant, steam pipes, &c., for the Regent’s Park i 
station, 47, Stanhope Street, N.W. Particulars from the c clerk, 

lectricity Department offices, 57, Pratt Street, N.W. See oer 


“ Official Notices " June 24th. B 
West Ham.— July 18th. The Counoil invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 


5 aly 19th. The p on invite tenders 
Specification from ur 2 Poe 39, Victoria Street, awe 


OLOSED 


Edinburgh.—The Electric Lighting Committee recom- 
mended the acceptance of the estimate of Messrs. Baboock & Wilcox 
and Co., Renfrew, for steam and exhaust pipes, the amount being 
£2,626; and the estimates of Messrs. John Shaw & Co., ерон, for 
cast-iron Collars; and Messrs. R. McLean & Co., NON. 
for cast-iron service box frame and covers. The recomm 


i 
Е 


' 


NOTES. 


The Fire at Manchester Square Station.—From a 
personal investigation which we made last week, the resulta 
of the fire at the Manchester Square station were not quite 
so disastrous as was at first feared. It is true that the fire 
caused considerable damage, the roof and various wooden 
erections being completely destroyed, but the steam pipes 
were not injured and the only damage sustained by the 
generators was due to water. The fire oocurred at midnight 
on Monday, and though it was of considerable severity, the 
cables leaving the switchboard for the streets were practically 
untouched, and within a very short time nearly the whole of 
the system was connected to the Amberley Road station. By 
Tuesday evening the usual load on the Manchester Square 
station was being met by the Amberley Road Works and the 
London Electric Supply Corporation ; moreover, one of the 
steam tarbines was in fit condition to be used. In addition 
to the permanent connection existing between Manchester 
Square and Amberley, the two systems of the Metropolitan 
Company and the London Company are in connection at 
Manchester Square, and within a very short period a conaider- 
able load сап be transferred to the mains of the latter com- 

y. A set of regulating transformers are provided to 
permit of this, the supply of the London Company entering 
at 2,000 volte, and being distributed by the Metropolitan 
Company at 1,000 volts or 1,500 as required. The cause 
of the accident is easily explained, it was in fact due to a 
momentary act of carelessness or forgetfulness on the part 
of the switchboard attendant who put in plug switches 
at the wrong connections. The Metropolitan Company do 
not parallel their alternators, and the wrong connection had 
practically the effect of endeavouring to parallel two machines 
that were ont of phase. The result was that an arc was 
started at the plug connection, and the fire immediately 
travelled up the board, with the serious results already in- 
dicated. The “ра are now well in hand, and probably by 
this time most of the machinery will be running. 


— Фа 
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Electricity in Italy.—Attention is drawn by Mr. Consul 
W. Keene to the future which is opening in Italy for the 
development of electrical power from water supplies, par- 
ticularly in Piedmont, which is rich in waterfalls. He thinks 
that there is here an opportunity for English companies to 
enter into large contracts for the supply of electricity, and to 
start establishments for the manufacture of electrical appli- 
ances. The use of electricity for lighting, for driving 
tramways, for running factories, and for various uses, is 
making rapid strides in Italy. In Genoa and its district 
alone в great deal has already been done. There are 70 
kiloms. of electric tramway in Genoa itself, over which 
1,634,000 car kiloms, were run in 1897. The line is metre 
width, and works on the overhead system. The rails and 
electric appliances were, we notice with regret, furnished by 
the Allgemeine Elektricitäts Gesellschaft, of Berlin. At 
Spezzia the naval dockyards are already lighted by electricity, 
and a project for lighting the principal streets of the town 
is now under consideration. At San Remo nearly all the 
best villas and hotels are lighted by electricity supplied by 
the Co-operative Electric Lighting Company, and at Venti- 
miglia electricity has almost entirely superseded gas as an 
illuminant. Both there and at Bordighera, where it is also 
making progrese, it is supplied by an English company. In 
Turin electrical industries are rapidly developing, mostly 
under the guidance of Swiss and German companies asso- 
ciated with Italian houses. It is expected that the complete 
network of electric tramways in Turin will be open by the 
time of the National Exhibition, which is to be held this 

, and Turin will be then one of the towns in the world 
best supplied with tramways. From all this it will be seen 
that there is much support for the Consul’s observation ; and 
if financial arrangements were only a little more stable in 
Italy, the field would indeed be good for English enterprise. 
But how is it, we may ask, in passing, that German com- 

ies manage to get on во well in spite of financial crises ?— 
Engineer. 


The Cost of Steam and Electricity from Water- 
Power Compared.— Industries and Iron states that C. 
Saldini has calculated the comparative cost of steam and 
electrically-transmitted water-power. For the steam engine 
he includes the following items : (1) Cost of Cardiff coal per 
B.H.P.; (2) wages, oil; (3) working cost per B.H.P.; (4) 
interest on capital; (5) amortisation of capital. For engines 
of 500 and above that number of horee-power he finds that 
the annual cost per B.H.P. is £4:8 per horae-power. In the 
case of water-power the following items are taken into con- 
sideration : (1) Profits, concessions ; (2) hydraulic works and 
buildings; (3) turbines, tubing, gates; (4) alternating 
exciters, switchboards, crane reserves; (5) transmission lines, 
indemnities, poles, copper, buildings, transformers; (6) main- 
tenance and repairs of machinery and line, canal and build- 
ings; (7) ve eee and administration ; (8) water-rights 
and taxes. And he finds that for 10,000 to 12,000 H.P. 
the cost is £5 per horse-power per annum, and for 500 
horae-power £5°3 per horse-power. 


A Peculiar Aecident.—The Street Railway Review states 
that on May 26th a workman on the South Side Elevated, 
Chicago, dropped a tool, which made electrical connection 
between the third rail and a large gas pipe carried on the 
structure. A hole was burned in the pipe, and the gas 
ignited. The fire department was called ont, and traffic 
between the down-town terminus and 38rd Street was blocked 
for over two hours. The wiring in several cars was burned 
out, and the cars set on бге. A few days previous to this 
another one of the cars was set on fire by arcing in a portion 
of the electrical equipment. 


Electrical Engineers В.Е, (Volunteers).—It has 
been decided to enrol no more men for this year. As many 
men as can be dealt with at the first training—which takes 
place at the Western Defences, Isle of Wight, in July and 
August—have now joined the eis Further applications 
will, however, be received, and eligible men engaging to 
enrol may attend a certain number of military drills during 
September and October, though they cannot be formally 
enrolled before November lat, the beginning of the next 
volunteer year. 


The Workmen's Compensation Act.—Whilst almost 
all engineering firms or users of machinery have, as а matter 
of self-protection, bad to take steps in order to cover their 
liabilities under the above Act, the local authorities through- 
out London do not find the question of such urgency as to 
render speedy action in any way neceesary, seeing that the 
long-suffering 0 is at band to meet any liabilities 
which may arise. The London County Council, as Lord 
Welby pointed ont last week, did not intend to do anythin 
until it was seen how cases under the Act were decided; an 
even when action was taken it was pro that the Council 
should їпєпгө its own workmen, and not that the risk should 
be undertaken by a company. In this connection it is to be 
noted that the Parliamentary and General P Com- 
mittee of the Islington Veetry has considered the uestion 
in accordance with a reference made three months ago, 
and the action of the Vestry may be of interest to 
many. The Committee express the opinion that the Vestry 
will be liable to pay compensation for accidents, &c., in ac- 
cordance with the scale and conditions set out in the first 
schedule to the Act, to persons engage! in, or in connec- 
tion with, its steam laundries, and to any workman in its 
own employ engaged in the construction, alteration, or repair 
of sewers, or in the construction, alteration, and i дик 
roads where machinery driven by steam or other mechani 
power is used, and also to the employés at the electric light- 
ing station, notwithstanding that, as the Vestry Olerk has 
pointed out, it does not conclusively appear, from the reading 
of the Act and the Acts incorporated therewith, that it 
affects the last-mentioned class of workmen; that in con- 
nection with the matter it has obtained the following quota- 
tions from some insurance companies of the rates of premium 
they would require to be paid to insure the Vestry in respect 
of its liability under the Act :— 


RATES OF PREMIUM. 


Accident Insurance Company.—Rate for insuring the Vestry in ' 


e pal of its liability under the Workmen's Com ion Act, 1897, 
under the Employers’ Liability Act, 1880, at common law, 
17s. 6d. per £100 wages paid per annum, (N.B.—Certain employes 
at the Vestry’s electric lighting and disinfecting stations are at pre- 
sent insured with this office in respect of the Vestry's liabilities under 
the Employers’ Liability Act and at common law.) 

Employers’ Liability Assurance Corporation.—Rate required to cover 
the whole of the Vestry’s employés is 17s. 6d. per cent. of the wages 
paid per annum. The rate required to cover the employés at the 
electric lighting station only (including risk of shock) is 50s. per 
cent. These rates are subject to the special discounts set out in the 
company's letter of June 9th, when the wages paid exceed £10,000 
per annum. The company are prepared to entertain a profit sharing 
echeme if the wage roll reaches £100,000 per annum. 

The Ocean Accident and Guarantee Corporation, Limited, and the 
Sun Office, are prepared to give quotations on a proposal being sub- 
mitted to them on one of their proposal forms. 

The Parliamentary Committee recommended, and it was 
decided, after a long discussion in full Vestry last Friday, 
that having regard to the high rates of premium required by 
the insurance companies, the Vestry’s risks under the Act 
should not be insured until experience has been gained of 
the working of the Act. It may be mentioned that the Vestry 
of Bt. Margaret and St. John, Westminster, is convening a 
conference of local authorities to discuss the advisability of 
forming 8 united insurance fund from which claims under the 
Act could be met, and in the object of this conference the 


Vestry of Islington has concurred. 


To the Board of Trade.—A correspondent writes :— 
“A point which I think wants bringing ont is the very 
unfair distinction which is made between the local authority 
and a private company when applying for electric lighting 
5 It is always acknowledged that a local authority 

as а preferential right to undertake electric lighting in its 
own district ; but what I complain of is that when the local 
authority does not show any real intention of undertaking 
this duty, the Board of Trade do not encourage a private 
company. A local authority often obtains electric lighting 
powers with the avowed object of delay, having no intention 
of proceeding with it except under compulsion. There are 
a great number of such cases at the present moment in which 
the local anthority has had powers for several years without 
any attempt to carry them out. I think the Board of Trade 
should insiet that when a local authority has not exercised 
Ив powers within the time specified in the order—which is 
generally two years—that these powers should lapse.” 
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Death of Dr. Herz.—The death of Dr. Cornelius Herz 
took place at the Tankerville Hotel, Bournemouth, on Wed- 
nesday morning. We are not concerned with the later 
phases of Herz's career; indeed, his connection with the 
Panama scandals, and his enforced sojourn in this country, 
are incidents that are etill prominent in the minds of the 

blic. It is, however, interesting to recall a period when 

erz exercised an inflnence on electrical science; it was an 
inflnence for the most part baleful, but to mention that he 
was for a time in close association with Deprez and Count 
du Monoel is sufficient to show that he had some connection 
with honourable scientific efforts, It is not necessary to 
trace his early career in detail. He took up the study of 
medicine in early youth, and settled for some time in San 
Francisco as a medical electrician, subsequently drifting to 
Paris with a sheaf of electrical patents in his possession. 
The most interesting, and probably the most worthless, wes 
one relating to а long distance telephone; yet eminent 
savants did not hesitate to declare that it solved the problem 
of long distance telephony. Between the years 1878 and 


1880 Herz is said to have formulated the idea of establishing 


asyndicate to work the discoveries of savants in distress. 
Whether this beneficent project ever came to fruition it is 
impossible to вау, but it 18 clearly established that Herz soon 
became associated with ravants who were not in distress, and 
by the financial aid of two—Deprez and du Moncel—he estab- 
lished La Lumière Electrique. Although considerable promi- 
nenoe was given to electrical science, Herz s method of conduct- 
ing the journal, to eay the least, differed materially from the 
traditions so generally observed in this country. The moet 
important electrical work with which Herz was con- 
nected was the experimenta of transmitting electricity to 
a distance, instituted by Deprez, and though these costly 
experiments brought no reward to the originator, as the 
EuecrricaL Review in 1882 pointed ont, he took the lead 
in concentrating iier attention on the subject of trans- 
mitting оте to long distances; moreover, he demonstrat: d 
beyond all doubt the possibility of economically transmitting 
electrical energy, Herz, in later years, devoted himself ex- 
clasively to finance, with more or less success. 


A Problem ів Graphical Statics—In the Electrical 
World (New York) of May 21st, Mr. William Hand Browne 
describes a pretty application of graphical statics to an elec- 
trical problem. Across a sheet of section paper on a drawing 
board in a vertical plane is hung a flexible cord А, B, c, D, E, F, 
carrying weights at B, C, D, E. А steelyard at 
4 indicates the horizontal component of the 
tension T of the cord, which is, of course, con- 
stant all along the catenary, and can be adjusted 
by winding the cord up on the drum at с. The 
potnt, K, is adjustable on a vertical slide, and is 
17 751 by а cord and weight hanging over 

yat н, Then the line of the cord may be 
treated as a diagram of the fall of potential 
along a uniform conductor, feeding other circuita 
at various points. The uniform sectional area 
ог conductivity is represented by T, the bori- 
zontal component of tension; the currents taken 
off at the feeding points В, с, D, E by the weights 
M those points, and the lengths of conductor 
between the several points T the horizontal 
бмапое 40, be, cd, de, ef. Then the vertical 
of any point below the line A/ repre- 
sents the fall of potential between 4 and that 
point, and the current is given by the tangent of 
the inclination of the cord to the horizontal. It 
&ems unlikely that the adjustment of all these weights and 
strings to the circumstances of a practical case could be 
pres 8 сока ошо; but the deri пу E т 
те ration of the application of а 
method to such problems. ppi di 


Royal Institution,—A general monthly meeting of the 
тшп of the Royal Institution was held on 4th inst., Sir 
ames Crichton-Browne, M.D., F.R.S., treasurer and vice- 
ent, presiding. The special thanks of the members 
2100. duden for the following donations :—Sir F. Abel, 
as Bir D. Noble, £100; Sir J. Brunner, £50, to the 
— a ынырыы of Experimental Research at Low 
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Electrica] Progress in Lombardy.—The following 
significant remarks are taken from Mr. Armatrong's consular 
19 on trade in Lombardy :—“ Electrical Appliances.— 
The use of electricity, both for lighting p and as a 
motive power, is constantly extending, and there is, conse- 
quently, an ever-increasing demand for all kinds of electrical 
appliances connected with this development. Some of these 
are now made in Italy, but by far the greater part come from 
Switzerland and Germany, two countries which appear to 
have made this industry—which has undoubtedly a splendid 
future before it—quite a speciality of its own, and they must 
find it a very profitable one. British engineering firms do 
not seem to be making any effort to secure a share of this 
business in Italy.” It would be very gratifying if British 
firms could secure a share of the electrical work that is being 
done on the Cuntinent ; but it is doubtful whether we could 
effectively compete against foreign manufacturers on their 
own ground. Moreover, we question whether many of our 
electrical manufacturers possess the organisation necessary to 
extend business abroad. | 


The Brooklyn Elevated iei T the time that: 
these lines are in print, it is expected that the greater part of 
the work of equipping the Booklyn Elevated Railway for 
electric traction will have been completed, if, indeed, the 
electric cars be not actually running; and if, as may fairly 
be expected, the results give satisfaction, it is confidently 
thought that the New York lines will follow suit at a very 
early date. The conditions of traffic on the two systems of 
elevated lines in New York and Brooklyn respectively are 
somewhat different, inasmuch as the former has a tolerably . 
steady traffic throughout the day, whilst at Brooklyn the 
rash of traffic comes in the morning and evening, requiring 
trains of at least 9 or 10 cars during about two hours at 
each period, as compared with, say, two-car trains during the 
day. It is not therefore to be wondered at that the Sprague 
„multiple unit " system should be adopted for the purpose 
of regulating the train ip ча, strictly in accordance with 
the requirements of traffic. From a description in the 


Electrical Engineer (New York), we understand that 75 cars 
are to be equipped at first, each with two Walker motors; 
the latter have each a rated capacity of 80 H.P., running at 
450 revolutions per minute. With 33-inch truck wheels, & 
speed reduction of 2°78 to 1 is employed, the gears having 
pitch line diameters res 
teeth of 5-inch face an 


tively of 20 and 7:2 inches, with 
24-inch pitch. The motors are 
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completely enclosed in the usual way by the steel magnet 
frames, which are circular in shape. The bearings are in 
hard bronze, 10 inches long, 4 inches diameter, and the axles 
5] inches diameter. The windings, both on fields and arma- 
tures, are of bar copper, insulated with mioa and asbestos ; the 
armature windings are sunk into deep slots and covered with 


asbestos, and the projecting armature core teeth provide an air 
{гы of nearly jth inch beyond the armature windings, with 
eir insulation and bindi 


wires, &c. The cars are to 


maintain a speed, including sto „of not less than 1 

miles an hour, though this speed fait he in : 
sary, by grouping together all the four motors on any one 
car. There seems no need toanticipate the least difficulty in 
the motor construction or circuit arrangemente, in view of 


creased, if neoes- 
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what we all know has been done so effectively at Liverpool ; 
but what will be especially and particularly interesting is 
the proposed adoption of the Sprague system of grouping 
of various motors on the train, so that they may, without 
trouble, be worked altogether from any one point or plat- 
form. Practical railway men will appreciate the great ease 
and economy of running trains only large enough for the 
probable traffic, and increasing the capacity on short notice 
without overloading the driving mechanism. In fact, the 
system offers all the advantages of a steam locomotive 
pe not merely with automatic cut-off or e ion gear, 
ut also with elastio boiler and cylinders, if such a device 


could be imagined, eo that the output would vary in strict 


accordance with the demands upon the engine. Indeed, it is 
su 

driving mechanism in the train varies exactly with the 
train capacity, each new car having its own motors, which 
fall into unison for working with the others in the train 
as soon as the new car is coupled up. If Mr. Sprague 
bas really provided the electric railroad industry with & 


sound practical device in his multiple unit controller, he - 


wil have made his name famous for that alone, irrespec- 
tive of any previous gcod work that he hag done. 


King's College Conversazione.—The annual con- 


versazione and distribution of prizes took plaoe. on Wednes- 
day evening, а varied mme affording entertainment to 
а very large company. The distribution of prizes was con- 
ducted by the Rt. Hon. J. W. Lowther, M.P., after which 
the were received by Dr. Robertson, Mra. Robertson, 
and the staff. Interesting exhibitions and demonstrations 
were arranged in the various rooms, and the laboratories, 
museums, and studios were open for inspection. In addi- 
tion a concert by studente of the ladies’ department was 
given in the Great Hall, and a band played at intervals at 
first in the Entrance Hall and afterwards on the terrace, 
where also some were shown in wireless tele- 


graphy. 


Personal.--Mr. Wilfred King, who has for шеву yan 
past filled the office of secretary of the company and 

in the ma ent, has been appointed managing director of 
the Exchange Telegraph Company, in the place of the late 
Captain W. H. Davies. | : 1 


Calcium Carbide.—The Deutsche Gold and Silber- 


sobeide Anstalt of Frankfort-am-Main, in ‘conjunction with 
Messrs. Brown, Boveri & Co., of Baden, are reported to have 
decided on the construction of large works in Germany for 
the production of calcium carbide. | ew 


NEW COMPANIES REGISTERED. 


Limited 


Camborne Electricity Supply Compan 
у р Талы Pin with а capital 


(87,950).—This company was 
£10 in £1 to 
таев ыы 


is 
seven; tho subscribers are to appoint the first; qualification, £100; 
remuneration as fixed by the company. | | 


bscribers 
share each) are:—J. L. Higgs, solicitor, W. F. Fearn, solicitor, and 
J. оче, сак. 3, Delahay Street, Westminster; A. G. New, The 


to any such a steam device, since the weight of : 


` Li 
^ with a capital of £10,000 in 
. echanical 


‘town, oo. Dublin, engineer; E. H. Blow, 16, Etta 


5 Electric Traction 
of 2400500 in £10 shares (20000 preference), to carry on the busi- 
electrical en 


, tramway, electric and other apparatus, and suppliers of 


electricity with one share each) are у 
Kitchener, su E , electrical contractor, В. P. W 
А, Bellon, civil engineer, and all of 


tion, £250; remuneration, £500 per annum and a percentage of the 
rofits, divisible. Registered office, House, Norfolk 
t, Strand, W. O. 


River Po Electric and Power Syndicate, Limited 
(57,983).—This oompany "ы registered on June 29th, with a capital 
of £10,000 ia £1 1 


‚000 deferred), to adopt an agreement 
with Luigi de Beffa for acquisition of , and to 

. carry on the business 8, cal ; 
barten (wii Maro cach) e. E. Bredlon 29-30, King 
one are:— ; g 
- Bereet, е accountant; Е. Н. Ladiow, ley, 
near Birming brewer; W. H. Sidley, 19, Augusta Street, Bir- 
mingham, gentleman; W. H. ‚ 79, Ford West 


a t the first; V reece £100; remunera- 
tion, uv each per annum. Registered сћое, 65, New Broad 


Twickenham and Teddington Electric Supply Com- 


pany, Limited (57,984).- This company was registered on June 
„ with a capital of £25,000 in £5 to carry on the business 
of electrical engineers, electricians, p and contrac- 
tors, a su of А 
The subscribers (with one share each) are :—F. E. Gripper, Olifton 
Villa, St. Margaret's, S. W., electrical engineer; H. J. d 

Villa, 1 Road, St. Albans, engineer; F. Payton, Fairlight, 
Taybridge Clapham, S.W., clerk; H. I. Butcher, Lancaster 
Road, New Barnet, gentleman; J. O. Wigham, omg House, Monks- 
town, со. i ; E. H. Blow, 16, Etta Street, Deptford, 


blin, engineer 
-S. B., electrician; В. K. Thompson, 28, Millbank Street, S. W., elec- 


The number of directors is not to be less than three, nor 


. more than seven; the subscribers are to appoint the first; qualifica- 


tion, 20 shares; remuneration as fixed by the company. 


ишп on Electric Light and Power Company, 
ted (57,985).—This company was on June 29th, 
sbares, to carry on the business of 
electrica] and m engineers and contrac elect 
electrical ү" manufacturers, and Dd "gre of electricity. The 
subecribers F. B. 


Road, New Barnet, gentleman ; J. C. Wigham, Al 
treet, Deptford, 
B.E., eleotrical engineer; S. K. Thom 28, Millbank Street, S. W., 
electrician. The number of directors is not to be less than three nor 


more than seven ; the subseribers are to appoint the first; qualifica- 


tion, 20 shares ; remuneration аз fixed by the company. 


Urban Electric Suppl Company, Limited (57,986). 
—This company 3 on ia а with std 
£100,000 in 25 shares, to carry on е business of electrical 


dee. | subscriben are te appoint the first; qualification, 90 shares; remunera- 
à pany. 


Sandgate and Hythe Electric Company, Limited 
(87,997) .—This company was on June 29th, with а capital 
of £1,000 in £10 shares, to carry on the business of electricians, elec- 
trical engineers, contractors, suppliers of electricity, and electrical 
apparatus manufacturers. The subscribers (with one share each) 


el. 


= 
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Donington 

Anne Avenue, Bromley, Kent, secretary ; O. Н. Gads 

Road, West Hampstead, engineer; О. Walmaley, 17, Priory Road, 
Kew, B.W., accountant; T. B. Goodyer, 14, Woburn Place, W.O., 
info їп ent; H. В. Hodgson, Platt's Eyot, Hampton, secre- 
tary. number of directors is not to be less than three nor more 
five; the subscribers are to appoint the first; qualification, £250 ; 
remoneration as fixed by the company. 


Johnson, a 
entablish, fix, and carry out any cab batteries, lamps, 
ars do. The эченә (with one share each} 


motors, dynamos, 
are:—W, О. Johnson and О. H. Johnson, The Westoombe 
Park, Blackheath, gentlemen ; S. Paterson, | тр м 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


london Electric Supply Corporation, Limited 
Ae ante te 1. 0.080 in 45 shaven (60,000 prefe once). 111,000 
Ae быз N on and 25 per 


ordinary and 48,050 preference have b 
share called. 2798,990 has been paid, including £3,740 received on 
1,960 forfeited shares. 


амын Wells Electric Light and Power сеш. 
48,340).—This ? was 
eii. ж have dean taken up out of a capital of 
45,000 in £5 shares, and 44,950 has been paid. 


OITY NOTES. 


Thomas Parker, Limited, Wolverhampton. 


of the company, Alderman C. T, Mander 


into 
was badly needed in some parts, or, on the other hand, 
bé nobody need have any fear of taking up the debentures, 
dene теШу bad ample aésets to show for em, and the more 
taken up the more asseta there would be. it gave bim 
му ey eroi be able to congratulate the shareholders‘on the 
s trading. ; 
diag 305 Paaran seconded the adoption of the In 
the w he said he felt they had arrived at a stage in the of 
They ad ol when there was cause for considerab cation. 
people contracts n year for a million , 80 much had the 
а in love with their work. Therefore, if the stareholders 
Apen df mr they had every confidence they would, there was 
U en all Dg a property there that would be entirely satisfao- 
"i all. Their volume of business was so raised that they 
debts owing to the company to the amount of 


. 

: 9,866 owing to them last year. That was a 

led un маре sum locked up over and above Би they аю 
, corresponded А 

amount of work in the shops, and it 

capital to that extent. 


Tum twelfth ordinary generat mee 


was & very 
А ot ога! Mie оша 
reasonable an 


Mr. Burrg Heaton desired to know what depreciation i er 
T ears did they intend to 


iron 
Mr. Gorpow remarked that they might have a d in raising 
aid not get all the taken 
uggested 


and not have it all taken u 
Mr. Lorrus Mommros directed attention to the large increase in 
the amount owing from debtors,and asked whether that was the 
555000 mid th might have difficul 
: ey ve 
V struck pr — 
machinery for depreciation. machinery was always ар 
with renewals, too, and practically was in as good a condition аз 
when 16 was put in. They hád knocked 10 cent. off tools, 
sari bn ёг. 
patente were probably worth double what they 
in the books, and VVV 
ts which were | 


ir ai 3 well satisfied 
were very 

with the way the business was on, and that the additional 

capital was n increase their trade. They could have paid 

more in dividend, bat he thought пас садо тау шты 

£2,000 to the reserve fund. d 5 per cent. the first year, 

7 per cent. last year, and now they got to 8 cent., and be 


per had 
thought if they kept a steady 8 per cent. or thereabouts, they 
іп as good а financial as 
The report was | 
Oa the motion of жо T ME D AMDITHD, 
a dividend of 8 per cent. was ordered to be pal 


India-Rubber Company. | 


Тин half-yearly ordinary meeting of the India-Rubber Com was 
held at the Caimon Strest Hotel yesterday, when the chairman, Han. 


E 
е 
à 
3 
: 
Е 
1 


9 otion 5 imously, and th 
a m pu was unanin y e 
. es Р ЖА ы 


— 


-United River Plate Telephone Company. 
of the shareholders of this 


the 
company was held on Tueeds inchester House, Old Broad 


Street, Mr. J. Irving Courtenay in the chair. 
5 N said it 
needed no words of bis to show that the position of company 


satisfactory one, and that, from the evidence 
of the company, tbere was every 
а safe and prosperous future. It would be 


which never failed to promptly meet ind 
| to be again di paying. 16 was a modest 3 per cent. 


ose 

‘also carried forward. For the last, the 
8 prorions эя Peas Deb thay ale 

more e in any A 

also to place the handsome sum of £10,000 to a reserve fond. He 
thought they might, with reason, oon te themselves on their posi- 
tion. The item of profit and loss in the balance-sheet was a y 
satisfactory one. e balance from the previous year, £7,576, was 
the largest they had ever brought forward; the ро ини геа. 
£23,539, was r by £3,000 tban for any previous year the 
amount refunded on account of taxes, dg Py a substantial 
855 left a practical 


er p ok туй, of £90,000 addi 
cen . : 
ү amounted 
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less than for the year before. That item had been for many years 
kept down to the closest possible by charging to revenue much 
that might have been put to capital account. They had had con- 
stantly before them the expenditure which would become necessary 
oonsequent upon their large increase in subscribers and the im- 
proved plant wbich it would be imperative to arrange for by 
the time they were in occupation of their new central office 
іп Baencs Ayres. In the meantime, every economy in 
ture consonant with giving good service had been 
practised, with the result that they were now in a position 
to ahead to the best advantage with. the necessary outlay. 
With reference to the profit aud loss account, the first item, subscrip- 
tions, rentals, messages, sales, &c., in the River Plate, £67,208, showed 
the satisfactory increase of £6,883 over the previous year. While 
this large increase was in part owing to the more favourable gold 
premium, which averaged during the year 182 per cent., as against 
192 per cent., it was mainly due to the increased collections from new 
business. They might be too sanguine in looking for a further equal 
increase during the present year, but it might be said that, up to the 
present, the collections for this year showed every indication of con- 
siderably exceeding those of last year. The charges for maintenance, 
salaries, wages, &c., in the River Plate, were £33,780, or £3,576 more 
than last year. That increase, although largely attributable to the 
increased force required, was also due, to a considerable extent, to the 
reduced gold premium, which, of course, gave a larger sterling value 
to all es aud wages payable in paper. Expenses in London, 
£2,977, were £362 more than for the previous year, owing tothe directors 
now taking the fees due to them in p the articles of association. This 
was the first time in eight years that the directors had taken the fees 
to which they were entitled. While the company suffered under the 
great depression in Argentina, and paid no dividends. the directors 
voluntarily waived the one-half of their fees. As the company 
resumed paying dividends, they, by degrecs, had resumed their com- 
tion. It was trusted that that action met their approbation. 

e proposed appropriation of profit was perhaps not the least 
рем of the figures they bad presented. ‘With a total, after pay- 

g their debenture interest, of £37,355 at their disposition, they pro- 
posed to pay a 6 per cent. dividend, to put £10,000 to a reserve fand, 
and £3,000 to depreciation fund, carrying forward £6,955. | 

Mr. F. W. Joxks seconded the adoption of the report, which was 
carried unanimously. 

Tbe CHAIRMAN announced that the directors had decided to issue 
the remainder of their debenture stock, amounting to £48,267. It 
was intended to confins the issue to the present shareholders, and the 
stock would be offered at a small premium. 

A vote of thanks to the chairman concladed the proceedings. 


The Great Northern Telegraph Company, Limited, 
of Copenhagen. 


Тнв following is an abridged кро» of the extraordinary general 
meeting of this company held at Copenhagen, May 23rd, 1898. 

The chairman and managing director of the company, Commodore 
Е. Bozssox, asked the meeting whether it was desired that he should 
repeat the reasons for every single point of the proposed modifica- 
tions, as given at the last ordinary general meeting. No one 1 
this, he confined his remarks to a repetition of the principles an 
the general reasons which had induced the board of 
pose the alterations:— The very antiquated form of the present 
articles in some places. The fact that many of the company's shares 
are now in French hands, make it desirable that the articles 
of association should be altered, во as to place the French share- 
holders on the same footing as the Danish and English. The 
experience gained during a number of years with regard to the 
scope and conditions for the operations of the company has shown 
the necessity of legalising the actual state of affairs, so as to give the 
board of directors free hands to continue the development of the 
company on the basis of paragraph 3 of the articles of association, as 
altered, as long as the amount of capital authorised by paragraph 4 is 
not exceeded. 

А SHABEHOLDER proposed as an amendment a slightly different 
wording о cal rn 5 and 21, which was accepted by the board of 
directors without discussion. As no one else desired to be heard, the 
motions were put to the meeting, the above-mentioned amendment 
being first submitted and carried unanimously. The entire proposal 
of the Board as amended was then put and also carried Шаш шоу, 
the voting in this case being by ballot. 


Monte Video Telephone Company. 


AX extraordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at Winchester House, Old Broad Street, 
Mr. Herbert Ward presiding. | 

The CHAIBMAN said that the object of the meeting was to pass a 
resolution to reduce and sub-divide the capital of the company, so 
that 16 might more accurately represent the company's assets. The 
directors were animated with but one object, and that was to improve 
the tion of the сошрару. He was reminded by the date 
of the meeting that they were within three weeks of the 
tenth anniversary cf the incorporation of the company, and 
their p ‚ Which seemed so prosverous in 1888, became 
suddenly shattered by the орк Uruguay two years later, 
a collapse by which all comm enterprise in the country was 
completely ysed. They bad survived those years of panico and 


trouble, and improved the efficiency of the service, struggling all the 
time to carry out their expectancy as toa return on the capital. They 


had been able to pay 4 per cent. on the 6 per cent. preference 
for the last four years, and had kept ecl pani up in an efficient 
manner, which showed that they had a so business to deal with, 


rectors to pro- 


and the time had now arrived when it was desirable to so re- 
the capital, that ita present earnings might be fairly distributed. The 
suggestion for the re-arrangement first emanated from a very large 
preference shareholder, and one who happened to hold no 

shares whatever. So long asa share did not earn its full dividend it 
suffered a market depreciation, and therefore a 5 per cent. 

share on which the full dividend was paid w be of more value 
than a 6 per cent. share on which only 4 per cent. was paid. The 
directors had therefore proposed the following re-arrangement cf the 
capital, which was equitable to all parties :—-(1) To give to the present 
preferred shareholdere, for every share which they now hold, three £1 
cumulative 5 per cent. preference shares, non-preferential as to capital, 
and two £1 ау в; (2) To give to the present ordinary share- 
holders, for every they now hold, one £1 от пагу арага; (8) To 
give to the holders of the promissory notes issued in of dividend 
in 1892, three preference shares of £1 each, and two ordinary 
shares of £1 each for every £5 so held. If the arrange: 
ment was carried through there was every prospect of the 


paid on the shares. He concluded by proposing a 
resolution for the arrangement into effect. 


; Brompton and Piceadilly Circus Railway Company: 
—The prospectus of this company haa been issued, offering the w 
of the share capital in £10 hares: The line will run from South 
Kensington station, under the Brompton Road to Piccadilly Circus, 
with five intervening stations. It is to be completed within 24 years 
from commenoement, and will consist of two iron-cased tunnels, each 
of 113 feet diameter. Electricity will be generated at a station on 
the river Thames at Chelsea. Interest out of capital, at the rate of 
3 per cent. per annum, not exceeding £30,000 in the whole, is to be 
paid during construction. 

City and South London Railway Company.—The 
accounts for the half-year ended June 30th show a balance, after pro- 
viding for the debenture interest and the dividend on the preference 
shares, sufficient to allow the payment of a dividend on the consoli- 
dated ordinary. ис at the rate of 2} per cent. per annum, carrying 
forward a balance of £1,005. The dividend for the corresponding 
period last year was at the rate of 2 per cent. per annum, the balance 
carried forward being £1,(35. | 


British Electric Traction Company.— First issue of 


£100,000 5 per се gd rang debenture stock at the of 116 
per cent. is anno It is provided by the trust that in the. 
event of the voluntary liquidation of the company the debenture 


stock shall not be repayable at a less price than £130 for every £100 
stock. Considering the present position of the company, the stock 
will no doubt be readily taken up. 


The St. James’s and Pall Mall Electric Light Com- 
pany, Limited.—This company notifies the declaration of an interim 
dividend on the preference shares at the rate of 7 per cent. per 
annum, and on the ordinary shares at the rate of 10 per cent. per 
annum for the half-year ending June 30th. 

Limited, — The 


Electric Construction Company, 
directors recommend a dividend on the ordinary shares for the 
year ended May 31st at the rate of 6 per cent. per annum, one-half 
peyable on July 30:h, 1898, and the other on January 31st, 1899. 


Notting Hill Electric Lighting Company.—An interim 
dividend for the half-year ended June 30th, at the rate of 6 per 
cent. per annum on both the ordinary shares and ordinary pre- 
ference shares, has been declared. | 


W. T. Glover & Co., Limited.— Notice is given, 
that the transfer books and register of members of the above com- 
pany will be closed from Thursday, July 7th, to Friday, July 15th, 
both days inclusive. | 


Electrical Power Storage Company, Limited.— 
The net profits for the half year ending May 31st, were £4,389. A- 
dividend of 5 per cent. is recommended. ' 


TRAFFIC RECEIPTS. 


The Bristol Tramway and Carriage Company, Limited.—The 
week ending July lst, 1898, were £2,884 lls, 14.; co 
1897, £2,461 Эв. 9d.; increase, £428 7s. 4d. 


The City and South London „ receipts for the week enà- 
ing July 8rd, 1898, were £988; week ending July 4th, 1897, £1,031; . 
decrease, #48; total receipts for half-year, 1898, £988; corresponding 

period, 1897, £1,081; decrease, £43. Miles open 84. 


The Dover Corporation Electric Tramways.—The receipts for the week 
eere st, 1898, were £182 19s. 4d.; total receipts to July 1st, 1908, ' 
7 B. е à 


for the 
period 


The Dublin Southern District (Electric) Tramways Company -Ene receipta for 
six days June 806, 1898, were £663 1 8d.; correspon : 
week last year, £724 9s. 3d.; decrease, £60 Зв. 7d.; passengers oarri 
99,184; corresponding week las year, 102,975 ; aggrega to date, £18,114 
7s. 1d.; aggregate to date 1 year, £19,924 8s, 2d.; decrease to date, 
£809 168. 1d.; mileage open, 8 miles. E 

The Liv 1 Overhead Railway Com The receipts for the week 

"ord, 1896, 1,586; 


ending 
July amounted to corresponding week last year, 
£1,416; increase, £150. ' 


The Western and Brazilian Tel ph Company, Limited.—The receipts for 
the week ending July ist, 1906, after deducting 17 per cent. of the 
Platino- Brasilian Telegraph Oom- 


gross receipts payable to the London 
pany, Limi were 43,594, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock 
Di Closing Closing 
Present NAMB. о vidends for otation, | Quotation week ended 
1ле, E une th. July 6th. July 6th, 


— |. 


187,400 African Direct Telegraph, 4 % Debs. Sa ius *. 1100 4 $ 
25000 Amazon Telegraph, shares... — | Ж aD В 07 
19500) ро do. 5% Debs. Red. ia. owes ee | 100 . | 98 — 96 92 — 95xd | ... 
923,960 Anglo-American Telegraph . OT . Igtocki€2 9s £2 188 3 9 64 — 67 65 — 68 67 
3,088,020! Do. do. 6% Pref. . 18845 6s 8 % |11641—1174 1164—1174 | 1173 
3,038,020 Do. do. Deferred.. i - Stock, 164— 17 | 16j— 174 174 
180,000 | Brasilian Submarine Telegraph гло 7 % |7 9517 95 | 154— 16xd | 154— 16 16 
75,0001 Do. do. 5 €, Debs. 2nd series, 1906 ... | 100 5 112 —116 111 —116 xd 
44,000 | Chili Telephone, Nos. 1 to 44,000 Q ü .. .. .. 5 4 H- 24— 34 22— 3} 
10,000,000$ Commercial Cable . |8100 | 7 8 8 % 180 —190xd 180 —190 мо a" 
918,297! Do. do. Sterling 500 year 4 % Deb. Stock Red. iStock! ... — . . |104 —106ха 104 —106 1054 | 
224,850 Consolidated Telephone Construction and Мааша 515 | 14 2 i s Å " E 
16,000 Cuba Telegraph ... es Ws x5 8 7 | a " i $us 
‚000 Do. 10 % Pref. 10 o 10 10 76 10 % | 144— 154 | 144— 154 | 14 
12,991 Direct Spanish Теешар 5 | 4 4 4 4— 5 4— 6 zi 
6000 Do. do. „ Cum. Prof. i | 5 10% 10 10 4$ 10 — 11 |10— 11 
30,0001 Do. do. 40 Debs., Nos. 1 to 6,000 ... | 50 44% | 44% | 4% 103 —106% |102—10595xd, ... 
60,7101, Direct United States Cable — 20 | 24% 220 .. |104— 11 | 103— 11} 11 
120,000 Direct West India Cable, 44 95 Reg. Deb. 100 e [101 —104 100—103 xd| 101} 
400,000 Eastern Telegraph, Nos. 1 to 400,000 ... . | 10 | 64% | 64% |... | 174— 174 174— 17} | 17H 
70,000 Do. : Cum. Pref. 10 6 6 & | E h z} 
89, 900 Do. Debs., repayable August, 1899... " 100|5% 5 : 101 —104 |101 —104 T 
1,902,6151, Do. Mort. Deb. Stock Red. .. Stock} 4 Ф 4 Ф . 128 —127 |193 —127 125 
250,000 | Eastern Erant Australasia, 5 Vir a ipn 10 | 7 7 7% | 174— 18 | 174— 18 178 
Do. 5 us. Gov. Su eb., 1 red. ann. PN 
25, 2001 E шз I 5 * 5 95 5 & 100 —104 | 98 —102 xd 
100,500 Do. do. Bearer, 1, 050 —3, 975, 4,3276, 400 100 | 5 T 5% |5 $ 101 —104 | 99 —102 xd >... 
32,004 Do. 4% Deb. Stook 1 Эри Stock 4 Y 4 % 4 4 123—127 124 —128 127 
Eastern and South African elegrap b ort. De 55 | 
36,1001 { 1900 red. ann. drgs., Reg. Nos. 1 to 2, 343 100 o | 5 5 ME ds OB жап 
46,5001 Do. do. do. to bearer, 2,344 to 6,500 5% 5 .. |101 —104 | 99 —102 xd 
300,000! Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 4 Ф 4 . 101 —104 101 —104 vn 
200,0001 Do. 4% Reg. Mt. Debs. (муни Sub. * 1—8,000 25 4 4 .. 104 —107% 104 —10795 | ... 
180,227 | Globe Telegraph and Trust 10 | 44% | 4 44% | 114— 12 , 114— 12 112 
180,042 Do. do. 6 % Pref. е з | 1016 @ 6 6 164— 17 | 164— 17 17 
150,000 Great Northern 3 of Copenhagen. ..| 10 10 0 10 294— 304 | 29 — 30 " 
160,0001 Do. do. do. 5% Debs. ... 100 5 % |5 6 95 |100 —103 |100 —103 
97,000 | Halifax & Bermuda Cable, 44 1% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 |... aay 100 —105 99 —103 xd| 1004 
17,000 | Indo-European нше ца . | 25 10 10 10 50 — 58 50 — 53 524 
100,000, London Platino-Brazilian Telegraph, 6 % Debs. .. ... | 100 6 6 6 108 —111 [108 —111 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 jut 5 4 4 4 24— 2i 21— 23 
464,507 National Telephone, 1 to 484,597  ... T ^ 5 | 54 54 6 58—— 5 58— 53 54 
15,000 Do. 6 Cum. lst Pref. ... ҮТ ... 110 6 6 6 15 — 17 | 15 — 17 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 Ф 6 6 15 —17 15 —17 158 
250,000 Do. 5 €^ Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 58— 558 bg— 56 БД 
1,399,471 Do. 34 95 Deb. Stock Red. Stock 34% | 34% | 34% | 100—105xd | 100—105 ха! 103° 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 &— 4 a. 4 i 
100,000 Pacific and European Tel., 4 % би Debs., 1 to 1,000... | 100 | 4 4 4 Ф 105 —108 104 —107 xd 
11,839 Reuters œ| 816 5 5 8— 9 8— 9 a 
3,381 | Submarine Cables True. . [Cert] a [o [136 —141 1136 —141 ка 
58,000 | United River Plate Telephone imos duh жы А 0 | 4 5% 4— 4 | 4— 47 4f 
115 10 9 Е Do. do. 5 DebCe as. POE ; = 103 d 103 —106 xd| ... 
est rien Tel b, p: 501 to 23, 10 авн e. | 10; ni ni 34— А 
318,4001 Do. do s d 5 Ф Debs. 100 | 6 5% 5 Ф | 99 —102 |99 ET 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001-53, 008 24 B — i 
150,000/ ро. Фо, 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 ins .. |105 —108 xd/103 —106 xd} ... 
64,309 | Western and Brazilian Telegraph  ... „ ue]. 1989 2% | 84% 14—12 |11j— 11 ; ия 
88,129 Do. do. do. 5% Pref. Ord. . ai 74) 5 5 | 5 7— "à 71— 73 " 
83,129; ^ Do. до, do. Def. Ord. "1 ni 5 | 4i— 4j 
890,521 Do. do. do. 4 % Deb. Stock Red. ... Stock " 103 —106xd 108 —106 xd| 1044 
88,321 West India and Panama Telegraph . 10 3 $ 2 — 2 d 
34,563 Do. do. do. 6 % Cum. 1st Pref. 10,6 6 74— 8 | 71— 8} 8 
4,669 5 do. do. 6 & Cum. 2nd Pref. . 10 6 6 5— 7 5— 7 : 
80,0001 do. do. 5% Debs., Nos. 1 to 1,800 100 5 5 Ф |106 —109 104 —107 ха 
1168 00 Western Union of U.S. Telegraph, 7 Y 1st Mort. Bonds i 7 | 7 105 —110 105 —110 
do. do. 6 F Ster. Bonds .. 100 | 6 6 6 % 1100 —105 100 —105 


ELECTRICITY SUPPLY COMPANIES. 


200 Charing Cross and Strand Electricity Supply T | 5 5 % | 6 % 7% | | 11 — 12 


do. do. do. 43 % Cum. Pref. | 5 .. | 5$— 61 | 593— 660 
26,000 “Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... 22 5 5 | 5 6 8 — 9xd| 8 — 9 a 8} 8x 
60,000' Do. do. do. 43 % Deb. Stock Red. . Stock 44 | 44% | 44% [113 —115xd |113 —115 Tad Ie 
1 10 5 City of London Electric Lighting, Ога. 40,001—90,000 ... | 115% 7 10 Ф | 26 — 27 254— 264 268 | 26 
ү €0| ` Do. Prov. Certs. Nos. 90,001 to 100,000£5 ... | 10| ... | .. . |18— 19 25 — 28 25 
Pee 5 e 5% Cum. Pref., 1 to 40,000  .. 10 6 | 6 6 @ 15 — 16 154— 164 | 168 | 164 
000 Deb. Stock, Scrip. (iss. at £115) all paid | . . | 6 95 | 6 % 5 % 125 —130xd 125 — 130xd| 1261 
Wed бшу. of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil nil | 124— 133 | 121— 134 13 1244 
20000 Do. do. do. Nos. 30,001 to 40, 000 £6 paid. 10 oh es qus 6— 7 8 — xd n 
т, 00 Do. do. do. 6 X Pref., 40,001—60,000 | 1016% 16% |6% |14—15 | 144— 154 144 
10009 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 #6 paid 5j aes m 8)1— 44 34— 44 3d 
: m House-to-House Electric Light Supply, Ord., 101 to 10,100; 5| ... |... |4 8— 9 8— 9 86 
ea Do. do. 7 9 Cum. Pref. . 5 7 Ф 7 7 94— 10h | 94— 104 t ae 
220,0007 Metropolitan Electric Supply, 101 to 62,500 ss a 10 | 4 5 6 144— 155  144— 153 16d 153 
6452| N Do. 95 First Mortgage Debenture Stock | ... | 44% E 44195 116 —120xd 116 —120 ET ES 
31.00 ls 80 J 5 Hill Electric Lighting M 10,2 4 6 14 — 16 14j— 154 l4jj 14i 
30. t. James’s and Pall Mall Electric Light, Ота. ... 5 | 74% 103175 14475 | 154— 164 | 154— 163 164 153 
50,000 ре 2o 1 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 94 
42,341 80 Deb. Stock Red.. Stock) ... | .. | 4 % 106 —108ха 105 —108 ха ... 
79.900 T London Electricity Sic. Ord., £2 paid .. ..; 5 — T we | 2— 25 14— 2 e 
, estminster Electric Supply, Ord., 101 to 80,000 sc Б | 7%|9% 12% | 144— 104. | 16 — 16 15 | 153 
* Subject to Founder's Shares. otations on adore geri eran Exchenge. 
| Unless otherwise дане а being used ва 
stated all shares are fully paid. of one year and the frst part рон: capital, 


Dividends marked § are for a year consisting of окнан 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELE 
CTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 

Pre ess done 
— N Stock Closing Closing ‘daring week 
‚ АМЕ. от Dividends for uotation uotation ended 

5 phare the last three years. une 90th. uly tth. July 6th, 1808. 
hen British Eleotrio Traction NE 3E „ 17 17 
K о. do. 6% Cum D eus ey re — 
| 7 * Ы 7 —40, "T" 10 1 
90,000 | Brush Eiecl. Engi 47 Pd. (issued at £2 10s. prem. all pa.) } 10. .. [106-101 [104-1 ey 5 
90, 000 Do. i a б Ord., 1 to 90,000 ove poe eee 3 24 nil nil 12— 2 1ł}— 2 i 
125,000} Do. de Non. cum. 6 & Pref., 1 to 90,000 2| 8 nil 49) 2— 2 9 — a vis 
£0,000 | ро, do. дф up Deb. Вю. Bed | 90 —10 0—03 | 
"893 | Central ai eb. e .. юе .. |... | ... | 99 —102 ха 99 — ARE 
129,179 | . E mam кета ar Shares i 10| ... d 858 92— 10jxd| 92— 10} p 10 
59,254 Do. do. ‘Peet hale red aes 10| ... S. | 5$— Өјха ; 11 . 
оо . Do. do. Def. dc x Ped HS au u 4- с — 42iœꝗK, |. 
22500 | ity amd South London Railway PES eS s 14% 13%! 11 68 — “Авст | | 8 
82,098 | Crompton & Co, Nos. io noe Nos. 1 to 22,500 £3 pd. 10 "c Rc M Tm i u- 2 M n 
82,850 Do. 5% let Mort. Reg. Debs., 1 to 743 of , B 88 — 93 |. | ow 
99,261 | Каі £100, and 901 to 1,070 of £50 Red. [| co | oo | = | = | 89 — 94 
1 15 son & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 90,261 5 5 54 21— 23 291— 2? 28 aes 
19 055 Do. do. do. 4 Shares, O1 017,129 5 5 7 Sti пра Б |4—5 | 
10 Do. до do. 49 Deb. Stock Red. | 100 . 101 —108 x4 101 —103xd | .. | + 
10,000 Electric Construction, 1 to 110, O00. 2 5 6 .. 22 | 28— 28 |... | 
11150 Do. do. 7 % Cum. Pref., 1 to 16,343 2 7 @ 7 @ .. 31— 3§ | 8— 33 35 -. 
' Do. do. 4% Perp. 1st Mort. Deb. Stock Stock .. 106 —108 106 —108 
9 Elmore's Patent Copper Depositing, 1 to 70, 0 ⁰i. 2 = a +— — 6 ; 
9% | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1pm. | 2. }— 
12.600 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 10% 7%| 7 €) 8 — 10 ха! 8 — 10xd 
000 | Henley's (W. T.) Telegraph Works, Ord 10| 8 7 10 € 12 Z! 214— 224 | 214— 224 
3,000 | Ро. o. do. 7 J fret. 10 7€ 7 7 7 9 18 19% |18}— 1 
dee I Do. do. do. 4j Mort. Deb. Stock... |Stock| 44 4} 4495110 —116 110 —116 
, ndia-Rubber, Gutta-Percha and Telegraph Works . 10|10 10 Ф110 Y 214— 224 | 214— 224 22 
800,000 | Do. do. do. 4% lst Mort. Debs. | 100 | ... | . .. 102—106 102 —106 
87,500 [Liverpool Overhead Railway, Ord. ... ^ .. ; 10 237% 23% 2319510 104, | 108— 104 
10,000 Do. do. Pref., £10 paid .. 10| 5 ½ 5 8 16k 1 151— 164 ,, 
io E xD Construction and Maintenance ... .. ...| 12 |15 %15 5 15 % 35 — 38 |38 — 39 | 38 | 37 
, о. о. до. 5 95 Bonds, red. —103xd 1 
540,0001 | Waterloo апа City Railway, Ord. Stock > red 8 100 : * 2. 3 004 


t Quotations on Liverpool Stock Exchange. 


5 F 102 —106 ssh 
. 122 —127 122—127 | 1268 124 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for & year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. 
House-to-House, 44% Debentures of £100, 105— 108. pus 


Kensington and Knightsbridge Electric Lighting, Ordinary Shares | 


£5 (fully paid) 12—12}; Ist Preference Cumulative 6%, £5 


(fully paid), 77—8}. Debentures, 106—109. Dividend, 1897 
on Ordinary Shares 1095. j | 


* From Birmingham Share List. 


THE SIEMENS-HALSKE SLIDING CONTACT 
FOR ELECTRIC TRAMWAYS. 


Im electric tramways with an overhead conductor, the current is 
taken off from the conductor, as a rule, either with a roller or a 
sliding contact. "While the roller or trolley wheel is used exclusively 
in America (the гыт where it originated), and also in most cases 
in Germany, the arched sliding contact has hitherto been employed 
on the lines constructed by Messrs. Siemens & Halske. 


Fia. 1. 


The first extended applications of the sliding contact were made 
at Hanover and at D ME there are 165 motor 
tramcars at work fitted with the sliding contact, and Herr Stobrawa,” 
inspector of the city power station, has given а valuable report on 
the working of this device as com with the trolley, derived 
from the extensive experience at, Dresden. 

When the arched sliding contact was first used at Dresden in 1893, 
the contact bar was of iron, and rapidly wore away the trolley wire, 
not only on account of the hardness of the material of the contact 
bar, but because the frame was heavy and a strong pressure had to be 
applied to overcome its inertia and obtain good contact. This defect 
in the working of the iron contact was observed before much harm 
was done, and the iron contact bar was керет by а brass rod with 
a coating of soft metal (figs. 1 and 2). this device the wearing 
away of the HS was stopped, all the wear 

+ 


taking place on 
the contact bar, 


ch could be easily renewed. А further improve- 


ment was made by the introduction of а device for lubricating the 
trolley wire, which had the effect of still further reducing the wear 


* Elektro, Zeitsch., 1898, p. 103. 


Bank rate of discount 24 per cent. (June 30th, 1898). 


London Electric Supply Corporation, $6 Ordinary, 34—4. 

*T. Parker, £10 (fully paid), 15. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8]—84. Dividend for 1896—6%. 


and friction, and also of ping the disagreeable noise caused by 
the rubbing of the dry dei on the trolley wire. The new contact 
bar was made of aluminium, with channels to contain the lubricant; 
two of the most commonly used sections being shown full size in 
figs. 3 and 4. Aluminium was chosen for the contact bar with a view 
of reducing its 3 and thereby reducing the pressure necessary to 
make con 


Since 1894 the frames of the sliding contacts used at Dresden 
have been made with depressible axes, fig. 5, а construction which 
reduces the strain on the arch during reversal and gives a flexible and 


Firas. 2, 3, amp 4. 


delicate support to the whole frame. This arrangement bas been 


found to he in every respect меои. The triangular form, 
to bea 


fig. 6, of the new frame has been found great improvement on 
the old square frame, which was liable to hook on tothe trolley wire. 
In case the arch should slip from under the trolley wire, w may 
happen when the trolley wire is considerably off the centre of the 
track, the friction between the trolley wire and the sides of the 
moving frame is sufficient to bring the arch under the wire, А 
movement which is raue п tbe elasticity of the side bars of the 
frame (see fig. 6). It is, therefore, impossible for the contact frame 
to strike the cross wires and bring down the trolley wire. One 
specially important advantage of the Siemens-Haleke sliding collec- 
tor is, that the contact at the trolley wire cannot be accidently 
broken in ascending steep gradients. ; 

Owing to the small diameter of the tubes of which the frame 1s 
made, it becomes almost invisible at distances over 100 paces. 

The fact that the sli contact reverses itself au 
results in а great saving of labour to the tramway officials, This is 


LES. 1 
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more y the case at terminal stations; and when trafic is 
distarbed by the blocking of the streets and the officials are fully 
occupied looking after pointe, &c. The trolley, on the contrary, when 
the car is reversed, must be taken off the trolley wire, turned round 
the car and agaia placed on tbe wire, an operation which can 
only be carried out while the car is standing still. | 
Contact bars with the sections shown in figs. 2 and 3 аге still in use 
st Dre den on tbe same lines, and they both show themselves to be 


Fd. 5. 


equally good. At other places, excellent results have been obtained 
with the aluminium contact rail alone. The life of a bar coated 
with white metal is about two weeks; after which the coating must be 
renewed. Tho life of an aluminium contact rail is six toeight weeks 
(about 4,800 car miles). In Bile, the life of an aluminium contact 
mil is said to be about 12,000 car miles, but this difference may be 
explained by the larger section of the aluminiam contact bar used at 
Bale, The maintenance of both kinds of contact bars costs about 
the same amount, namely, '0084d., which is a negligible fraction cf 
the total cost of maintenance. 

Asalready mentioned, the greasing of the trolley wire reduces the 
wear and the noise caused by the rubbing. The layer of grease also 
makes it an easy matter to rub off the hoar frost and ice which forms 
on the wire in winter. Otherwise this coating of hoar frost and ice 
vary rapidly destroys the contact bar. The layer of grease must be 
very thin, and should rather occasionally be renewed and uniformly 
distributed on the underside of the wire by hand, or by an appliance 
on 1а] pele, than by putting an excessive amount of grease on 

con : 


Care must be taken, as already mentioned, to press the contact rail 
on the trolley wire with sufficient force to prevent springing off and 


TROLLEY WIRE . 


Fra. 6. 


5 ai The Town Council at Dresden has fixed 7-7 lbs. as the 
is Айн t for this pressure; but, as a matter of fact, the pressure 
erably less. The pressure of the trolley wheel is very 


dom less than the above, since the risk of the wheel slipping off 


ae has to be provided against. 
hia by the Siemens-Haleke sliding contact permits greater 
the trolle Si trolley wire from tbe centre of the track than when 
abolition M s is used. For this reason, and by the consequent 
is mach im points and. crossing pieces, the look of the trolley wire 
мы Proved, and its construction cheapened. When the new 
temporarily fl constructed at Dresden, it was possible to work with 
J Axed np trolley wires at difficult crossing points. The 


suspenders used by Siemens & Halske comprise а supplementary 
wire, which does not interfere with the look of the trolley wire, an 


. serves to prevent the sliding contact striking against the cross wires. 


It is frequently stated that the sliding contact wears away the 
trolley wire yuicker than the trolley wheel. The experiments made 
at Dresden have convinced Herr Stobrawa that the sliding contact 
exercises the most beneficial influence on the durability of the trolley 
wire. The sliding contact, on account of its lightness, exercises only 
а very small pressure on the trolley wire, and the pressure is applied 
only on the underside of the trolley wire. The trolley wheel, оп the 
contrary, rubs on the sides as well as on the underside of the trolley 
wire, more especially at curves where there is a lateral pressure from 
the flanges. Consequently, the trolley wire is worn away by the 
trolley wheel as shown at fig. 8, and by the sliding contact as shown 
at fig.7. The worn surface, fig. 7, makes its ap ce soon after 
the tramline is opened, but the wear makes very little further progress 
after about 3 mm. has been worn off a hard copper wire with a total 
diameter of 8 mm. The progress of the wear and tear of the wire has 


been carefully recorded at Dresden, by taking frequent measurements 


with the micrometer. On an average 0'4 mm. of the vertical diameter 


of the wire was lost in four years, so that there is still 96 per cent. of 
the original cross section left. On long straight sections of the 
trolley wire the wear is less than the average, while at the curves, 
owing to the lateral oscillations of the contact bar the wear is some- 
what greater, amounting sometimes to as much as 1 mm. Greater 
wear over very short sections is often apparently due to the wire 
having been partially annealed at the soldered joints, 

Last summer the Dresden tramway management replaced the 
trolley by the sliding contact on a suburban section of their line; 
one of the principal reasons for the change being the very satisfactory 
working of the sliding contact on the central sections of their system, 

Herr Stobrawa hopes that these results of its working at Dresden 
will help to make known the many advantages of the Siemens-Halake 
sliding contact over the almost universally used trolley. Itis a pity 
that the author of this very able article did not make his investiga- 
tion complete by giving the relative amounts of energy dissipated ni 
the sliding contact and the trolley wheel, due to the friction between 
them and the trolley wire. It has been asserted that at high speeds 
the energy dissipated by friction is considerably greater with the 
sliding contact than with the trolley. But the recent improvements 
introduced at Dresden may have altered this condition of things. 


THE TELEPHONE INQUIRY. 


(Continued from page 31.) 


Taz Committee resumed its inquiry on Thursday, June 30th, Mr, 
bury again presiding. 

Sir RoBzRT Honrss, solicitor to the Post Office, was recalled and 
examined by the CHamman in reference to the position of the 
Post Office with regard to the National Telephone mpany in res 
to the areas which had been initialled by Mr, Lamb, but which 
not been confirmed in writing by the Postmaster- General. 

The Wrrwxss said that, in his opinion, the National Telephone 
Company had no power to transact telephonic business in any area 
until i¢ was spec ed in a deed poll executed by the Postmaster- 


What are the words of the agreement bearing upon that — 
By Article 4 of the agreement of 1896 the 9 al nV 
their right to carry on telephonic business, except under Article 1 
= defined kw “ one of s areas e in the second sohedule," 
and “апу other area which ma m to speci | 
кеш Чеш їп writing." енен уа» 

ese areas have not been specified b - 
йш меи peci y the Postmaster-General in 
And we bave an undertaking that they will nct be so i 
no specified 
Wu rM ошаш has reported ?— That, I believe, was stated by 

That being the legal position, the compa agree 
have no right whatever to work in — ШШ чыт ND 
not іп any areas, unless they are specified in this deed cf 1896 95 
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fringing the rights of the Post Office if they began to work in these 
merely initialled areas ?—Yes. Of course I am speaking as a matter 
of strict law. 

We have only to do with the strict law. Is any other consent 
required before they can work in such areas?—No. Directly the 
areas are specified under that article, then their rights to work in 
them arise. 

How about the local authority ?—It is not necessary that they 
should get өшү seg from the local authority as to working. The 

ve to get from the local authority is the consent to 
tbe Postmaster-General’s wayleave powers within that area. 

They could not do much without exercising the wayleave powers, 
and therefore, before they begin operating in these areas, they would 
require the consent of the local authority ?—No. I do not k you 
can take it in that way. They might fly а wire over the street, pro- 
viding it does not interfere with the ordinary user of the street, and 
therefore, if they can get the consent of private persons for attach- 
ments to their houses, they can carry overhead wires through any 
urban district without the consent of the local authority at all. 

Mr. BARTLEY: And in abeclute defiance of the local authority? 
That is a mode of expression, but you can put it in that way. 

The CHarmman: I understand that, in addition to getting the 
written consent of the Postmaster-General before they can begin to 
bring their service into operation, the company have to get the con- 
sent of the local authority so far as wayleaves are concerned ?— Yes; 
if they want to take up streets, or to exercise any power, except of 
flying a wire at a height which does nof interfere with the ordinary 
user of tho street. 

Sir J. Моорносѕв: Do you know that the practice has been to 
act, with regard to these areas, upon the initialling of an cfficer of 
the Department ?—Yes. 

What would be your opinion, if it were established that these 
initials of the officer of the Department bad been placed there by 
the authority of the Postmaster-General ?—I think that, as a matter 
of strict law, that would be sufficient. We bave an Act which says 
that an instrument may be executed by a secretary in the name of the 
Postmaster-General, but that is a especial mode of execution, and I do 
not think that the initialling on a plan of those areas would be 
sufficient. 

By Mr. Сонан: It was his opinion that the moneys of a public 
fund could not be used by a sig ea for the purposes of telephone 


enterprise, except, perhaps, by the Corporation of London, which was 
in pay Ha A position. 


The CHAIBMAN : Assuming there was no Post Office service in New- 
castle, and only the exchange of the National сюр ka not the 
Post Office a perfect right to insist upon the National Company con- 
necting its exchange with any trank wire?—I should like to consider 
that question. It puts the matter in an awkward way. 

Tbe Онагвмлх: You see the importance of it? 

WrrNESS: Yes. Of course, it does not represent the usual 
practice. | 

The CHAIBMAN : I do not care about the practice; I want the law. 
I ask you whether it is not possible for the Post Office, by putting а 
small exchange area just outeide the area of the National Company at 
Newcastle to bring the two sets of subscribers into direct communica- 
tion ?—I will consider the point. 

Bir James RuossELL, a former Lord Provost of Hdinburgh, and 
member of the Town Council, stated that he bad never yet met a 
subscriber in Edinburgh who was satisfied with the service of the 
National Telephone Company. The inefficiency of the service was 
partly due, he thought, to the want of double-wire system, partly to 
the want of efficient employés to attend to the switchboard, and 
partly to the want of discipline among the iyi ot ч. His 
view of the general situation was that the present telephone service 
was a source of social discontent because, owing to the heavy rates 
charged, the poorer classes of the community were entirely excluded 
from its use. His ideal telephone service would be one which would 
put the use of the instrument at the disposal not merely of the commer- 
cial, bnteven of the working classes. He did not mean by that that every 
working man should have a telephone in his own house, but that there 
should be instruments all over the city to which he should have 
ready access. He would like to see a state of things in which the 
ordinary shopkeeper, in order to add to the attractions of his shop, 
would have a telephone there for the use of his customers and anyone 
who cared to enter the shop. If the municipality had the service in 
its own hands, the rent of the instruments would be a moderate one, 
and the shopkeeper would have no difficulty in recouping himself. 
At present a shopkeeper could not adopt this course, because the 
telephone ооп раду ineisted upon the use of instruments being con- 
fined to su If the Edinburgh Corporation were granted a 
license they would be quite prepared to make the instruments open 
for general use. He would give shops, for instance, the same privi- 
leges as were now enjoyed by hotels in the matter of telephonic com- 
munication. They had been advised that the Corporation could pro- 
vide an efficient municipal telephone service for an average of less 
than £5 per annum per instrument. Business houses using the 
instrument frequently would be charged somewhat more, and house- 
holders who used it less frequently, would be charged somewhat less 
than £5. The length of time for which a municipal license should 
run would depend a great deal upon how the license was to be ter- 
minated. If they were to hand over their undertaking before they 
had had a reasonable 8 within which to recoup the money 
invested, then they should expect the Government to take over their 
plant and give them com tion. If they had a period of 25 years, 
or even 21 years, in which to work the license, they would be able to 
repay the money invested by means of a sinking fund, without levy- 
ing extra charges on the subecribers. He did not think corporations 
could successfully work a telephone service if their licenses had to 
come to an end in 1911, unless there was a distinct understanding 
that the Post Office would take over the plant at its then value. The 


Corporation of Edinburgh did пов propose to make the service any 
charge upon the rates. It must pay ite own way. 

By Mr. BoscawEN: They would undertake to supply everybody 
and to give no preferences. He did not envy the position of a popu- 
larly elected body like a town council, which gave, or proposed to 
give preferences. 

By Mr. Вартгвү: The Corporation would allow subscribers the 
most liberal terms as to hours of service, including Sundays. It was 
true the Corporation did not allow tramcars to run in the streets on 
Sunday, but they would allow people to talk through the telephones 
on the Lord's day. . 

Mr. NICHOLSON, representing the Tunbridge Wells Telephone Sub- 
scribers’ Committee and the local Chamber of Commerce, said the 
e of Tunbridge Wells were anxious to have a license to 
work the telephone within their own boundaries. The estimate which 
had been submitted to them showed that they could give a more 
efficient service than that of the National Telephone Company at a 
rental per subscriber of £5 a year, including the royalty to the Post 
Office. An agent of the National Telephone Company had informed 
him that it was no use their agitating in Tunbridge Wells against the 
company, because the National Telephone Oompany were really and 

ractically the junior partners of the Post Office. He would under- 
ake to farnish the Committee with the name of the agent. 

Mr. A. C. Morton, formerly M P. for Peterborough, speaking on 
behalf of the Corporation of London, said his experience was that 
the National Telephone Company's service in London was not only 
very bad, but that it was the worst in the United Kingdom. 

The Cuarsman: Can you speak for all the towns of the United 
Kingdom ?—I can speak for a large number of places where I have 
had the opportunity of testing the service. 

Do you know any special reason why it should be worse in London 
than it is ia Manchester ?—Onaly the reason that London has been 
more victimised by companies than any other part of the United 
Kingdom, and they seem to think they can do just as they like with 

ndon. 

Is there anything in the conditions of the London streets or atmo- 
sphere, or the number of wires overhead, that makes it more difficult 
for the company to work in London than in Manchester ?—I am 
afraid I am not expert enough to say, but I should not think there 
was anytbing in the atmosphere of the City of London to affect the 
telephone. 

Continuing, WrrNESS said in his opinion nowadays the telephone 
was an absolute necessity now for business, and £20 per annum was 
too high a price to pay forit. Toa big merchant £20 was as nothing, 
but the telephone was not really effective unless үү. got the li 

ple to use it as well as the big ones, because the big man had to 

о business with little men as well as with big ones. He thought 
that a good service ought to be had for £10. The Common Council 
had passed a unanimous resolution declaring that the telephonic ser- 
vice should be under the ma ent and control of a public autho- 
rity, and they used a term “public authority” because they had 
formed a definite opinion against any compar 's continuing to have 
it. He did not think the Corporation would have апу objection to 
the County Council's bein authority at all events, they had 
expressed no opinion the County Oouncil The Oounty 
Council, however, only represented 120 square miles, the area of the 
metropolis, whereas the London area of the National Company was 
a little over 600 miles. Consequently, besides the County Oouncil 
and the City, a lot of other authorities would bave to be brought in, 
and it had been suggested, as a possible settlement, that there should 
nan statutory committee to manage the whole area of 600 square 


Mr. G. GREEN, an alderman of the Norwich Town Council, said 
that their Corporation had been anxious for some years to obtain a 
telephone license. The charge of the National Company at present 
was £8, but in a town like Norwich, the tradesmen of which were, 
generally speaking, in only a small way of business, this was excessive. 
The view of the Corporation had been, and was now, that they should 
have the right either to work the license themselves, or to hand it 
over to be worked by а ble and accredited company under 
Parliamentary or municipal control. It would be a stipulation if 


the license was handed over to a company that it should be worked: 


on exactly the same lines as if the Corporation were working it them- 
selves. By handing it over to a company they would at once avoid 
the question which had been raised several times before the Committee 
of where the funds were to come from. 

The ORAm Man: Supposing the Corporation found that the com- 
pany to which the license was handed over was going to be bought 
up by the National Telephone Company, what action would they 
take ?—In such a case we should deem it incumbent upon us to take 
&teps which would prevent the initiation of such a proposal. If they 
refased to go on with the work they must hand back the license to 
the Corporation. 

Mr. NicoL: You could have a provision as to forfeiture ?—Yes. 
Poe ANON: Would you control this company as to charges? 

utely. 

And would you compel them to supply everybody with telephonic 
communication ?—Everybody of credit. 

Everybody who could pay their subscriptions in advance ?—Yes. 

The WrrNzss, in reply to other questions, said that if the difficulty 
of borrowing money for the pu of telephonic enterprise were 
got over, he thought the Corporation of Norwich would rather incline 
to work the license themselves. 

Toe Committee adjourned. 


ra Committee resumed its inquiry on Tuesday, Mr. Hanbury in 
e chair, 

Mr. LLOYD, town clerk of Huddersfield, recalled, said it was common 
ground between the Corporation and the National Telephone Oom- 


any 
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у, that the present service was not an efficient one, and it had been 

y admitted in letters that had passed between the general and 
district managers of tbe company and the Corporation. 

Mr. H. d. Crane, town clerk of Liverpool, said he wished to give 


evidence on behalf of the Liverpool Corporation and the Association 
ons. There were certain resolutions passed 


of Municipal Corporatio 
by the body, one of which was to the effect that in the event 
of the Postmaster-Geveral not taking over the telephone service it 

ies to undertake 


should be competent for municipal or other Iccal 


soch service. 

The Снагвман: On behalf of the Liverpool Corporation, I ander- 
stand that you oppose that ?—Yes; the Corporation of Liverpool are 
now and always have been opposed to any dealing with the telephone 
system except as a national matter. 

Oa what groond?—Oa the grounds that the telephone system 
ought to be treated like the telegraph system, as a national matter, 

thst the importance to great commercial centres of commu- 
nicating not only within their own particular manapa or urban 
areas, but outside them, and also of 5 with other towus 
is so great, that the service cannot be satisfactorily supplied, unless 
the whole concern is under the control of one body. 

Has that policy been embodied in a resolution of the Corpora- 
tion ?—Yes; a resolution was d on May 20th last to that effect. 
Continuing, the Wrrunss that they would rather prefer the 

a municipality. He did not concede the point 


existing company to 

that the National Telephone Company must exist until 1911—he 
thought that satisfactory arrangements might be come to between 
the company and tho Government, by which the latter would take 
over the telephone service of the entire country. The Post Office 
had already acquired the trank lines ata price of 10 per cent. beyond 
what they cost, and ha done that he failed to see why there 
should be any great o in the way of their acquiring the 


remainder of the system. 
Is the telephone service in Liverpool efficient at the реет time ? 


I think the telephone service in Liverpool is as good as one could 
reasonably expect from any company working under the conditions 
that the National Telephone Company have been, but we are going, 
I hope, to very largely improve it under an agreement which the 
Corporation have made with the National Telephone Company, 
which in consideration of the Corporation allowing them to place its 
wires underground, is going to convert the whole of the single 
wire system in Liverpool into a metallic circuit. All the wires that 
can possibly be laid underground are to be laid in tubes in subways 
to that when once the work is done there will be no further taking up 
of the streeta, In order to protect the public as much as we could we 
have got an agreement that the company shall not faise their existing 
charges, and that they shall be fo to supply all the people in 
Liverpool who wish it under the same conditions, That is to say, that 
they shal! abolish what I may call undue preferences. The agree- 
ment further provides that the company shall pay to the Corporation 
a reasonable rent for the use of the streets; that all street work 
shall be done absolutely to the satisfaction of the Corporation; that 
the maintenance of the streets shall be borne by the company for а 
рае cf six months after they have been broken up, and there is a 
ther provision that in the event of the company reducing the 
pretent prices to subscribers in any city or ares, otherwise than those 
ш the tan area, below those at present in operation in 
Liverpool, that then they shall bring down the charges in Liverpool. 


What is the present price in 5 ?—2£10 for the first 
su | 


connection, and £8 10s. for the second and subsequent connections. 
there any conditions attaching to that price—such as taking 
the telephone for a term of years 7—1 think they do ask subscribers 
to sign for five years before the company will undertake to spend the 
capital outlay necessary to put him on the exchange, but at the same 
time I must say I have never heard of an difficulty being experienced 
M azyone wishing to get a connection. tinuing, the Wrrnmss said 
did not anyone who wanted the telephone would 
1 to taking it for five years. He was in hopes that by the 
in 14 the present year they would have a complete metallic circuit 
4 i Pool, and then the inconveniences and annoyances which 
tably arise from the present single overhead wire system 


: abolish pref 

ы Ае extent 7—1 do not think во. The words were put into the 
be because, in our view, that is & condition which ought to 
teed 1505 every company that has any concession granted it 
points tba of any service of this character. That was one of the 
agitation in 1 M at the very commencement of this telephone 


As regards your own streets and i 
wayleaves in Liverpool, have you 
free Duns to make aa {о the g law ?—Not at all. Replying 
chairman, the Wrrness said that if it were desired to 
properly constructed and worked it must 
d it quts pes ап 0 the 
were en up e municipality or 
the National Telephone Company. He was of opinion that the 
the Nationa that there should be serions competition 
зе ы, 1 Company, because if competition was to be 
was absolutely essential that there should be cross con- 
he subscribers of the competing companies. If 
925 5 could х compete with the 
y it was ectly absurd to suppose 
ibers t, ities could do 80. In He 1 there were 14 sub- 


Wanted to pt on 8 8 се telephone, and ¢ were big firms who 
Present number of subscribers to the National Tele- 


in Li 
and verpool ?—I think the number is nearly 10,000 
tet 000 of them are within the City boundaries. Continuing, 


| 


ү! 
П 
i 


prp 
Ш 
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the WrrmESS said the population of the telephone area of Liverpool 
was between 850,000 and 900,000. Oompetition was absolutely im- 
pes under the agreement of 1896. If they could conceive 
пера starting to-morrow to build up а municipal telephone, it 
would take at least two or three years to do it, and whilst they were 
building it up, and until they had got at least 5,000 or 6,000 sub- 
scribers, y anybody would come to them, for the simple reason 
that they would prefer to pay £8 10s., and be put in communication 
with the whole area, rather than pay £6 10s. to be put in connection with 
the few people who were subscribers within the municipal area. The 
effect of the Corporation attempting to build up a municipal telephone 
in opposition to the National Telephone Company which now existed 
would simply mean that for two or three years the Oorporation would 
get no income at all, and all the time they would be spending capital 
on which no interest would be forthcoming. And then supposing they 
saw their way to reducing their charges by £2 per subscriber, he was 
afraid the National Telephone Company would do the same. В 
from practical experience, he did not believe that 10 per cent. of the 
ratepayers in Liverpool would subscribe to the telephone even if the 
charge was reduced to one-half the present amount. In Liverpool 81 
per cent. of the total number of assessments were under £30 a year, 
and it was not reasonable to suppose that many of that class of people 
woald be found willing to subscribe to the telephone; they simply 
had по use for it. The telephone was of importance to commercial 
men, and to such the question of an extra £1 or £2 for the charge was 
a very small matter. What they required was a better telephone 
system—one that was developed more than the present in the matter 
of trunk lines, &c. If they could get it cheaper so much the better; 
bat let them have a better service, and the cost did not so much 


matter. | 

Your ides is that the trunk system of telephones wants developing 
more than perhaps the connection between town and town ?-—Yes, 
we could do with а very large increase of trunk wires. We want 
several more trunk lines between London and Liverpool. 

For the purpose of telephonic communication between the Liver- 
pool area, do you think thore is anything wanting to develop that ?— 
I think the company are doing their very best to make the present 
system a good опе by laying down this double wire system. I have 
been told that they are expending £150,000 over the work. 

You don’t think that the telephone is likely to be of general bene- 
fit ?—Not in the sense that it ia of benefit toa large proportion of 
the population, becauee I cannot conceive than any large proportion 
of the population will ever use the telephone. 

You are aware of the use made of it abroad ?—I have heard 
of several towns abroad where the telephone is said to be used a 
great deal, but I don’t know the conditions of those towns, and 
whether they are comparable to English towns. 

Mr, BARTLEY: Don't you think if the facilities were increased and 
the charges reduced the number of subscribers would increase ?—I 
don't think it would make very much difference. Almost every 
business man in Liverpool has the telephone in his office, for which 
he pays £10 a year, and he can have a connection with his private 
residence for another £8 10s. Continuing, the Witness said that if 
the telepbone were made cheaper and more efficient there might be 
some extension of its use, but he felt certain that there would be no 
reduction in price if the municipality worked a competitive system. 
He came to conclusion because, for one thing, a company work- 
ing for a profit could get its labour cheaper than a municipal body 
which was subject to periodic elections, Therefore, he did 
not think there would be any saving in working expenses so 
far as the employment of operators, &c. were concerned, in 
fact, he should rather say that there would be a tendency to 
increase the charges by the payment of higher wages. That being 
the case he did not see how it would be possible fora municipality 
to work an independent telephone service in competition with the 
at a cheaper rate. бо far as he could calculate 


National cee ms 
from the Natio: Jompany’s accounts, about 55 per cent. of their 
gross revenue was absorbed in working expenses, which was exclusive 


of the 10 per cent. royalty paid to the Government, which practically 
made the expenses 65 per cent. The telephone charge in Liverpool 
was £10, but after deducting the royalty the company only got £9, 
According to Mr. Preeco's evidence before the last committee the initial 
cost of building up a telephone service was about £40 a subscriber, 
and on those figures he did not see how the ора could possibly 
make the thing pay. After they had paid their expenses and 
rovided the money for the sinking fund, there would be very little 
erence indeed in the prices at which they could supply 

of the National Company 


the service and the present charges E 
Of course bis conclusions would be somewhat modifled if Mr. Preece 


had reduced bis estimate, but at present he was not aware that he 
had done so. | 

You think that the Liverpool Corporation is quite unable to com- 
pete in these matters with a private company ?—The Corporation do 
not think it desirable to enter into such a competition, and personally, 
I think it impossible for them to compete successfully. Liverpool 
owned and worked its tramways, electric light, and waterworks. The 
electric light paid well They had reduced the price to the consumer 
from 7d. to 5d. per unit, and made a profit of £28,000. 

Do you see any difference between the Corporation undertaking 
the supply of the telephone and of ths electric light ?—Certainly ; 
5 ае electric light we have no competitors, but іп telephones we 
should. | 

Replying to Mr. Cawrar, the Wrrnxss said that the Corporation 
paid about £1,60) a year for the use of telephones. His own opinion 
was that the small tradesman would not the telephone, even if 
he could get it for £5. 

By Bir Jauzs WoopHovusa: Supposing they could get the service 
for £5 per annum, he did not believe 1t would result in doubling the 
present number of subscribers in Liverpool He did not admit, how- 
ever, that the telephone could ever be worked at that figure. The 
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Government ought to be able to work the m more economically 
than anyone, and they would probably be able not only to improve 
the service, but to reduce the charges. He felt very strongly that 
that was tho ultimate solution of the matter, therefore he opposed 
the granting of licenses to municipalities, because it would make it 
much more difficult for the Government to get control of the system 
as a whole at some time or other. His view was, that they ought not 
to municipalise anything which was not of benefit to the large 
majority of the ratepayers. 

Mr. HannIsoN, Town Clerk of Leeds, stated that his Corporation 
had entered into а similar sgreement with the National Telephone 
Company as that described uy the last witness. He did not вее a 
very great difference between municipalities supplying the electric 
light and telephones. There was, however, this difference, that the 
electric light was, as a rule, confined to the municipal area, while the 
telephone service was one that went far beyord the city boundaries. 
The telephone service was of importance to the whole community, 
and should therefore be dealt with from a national point of view and 
managed by the State. He agreed with the last witness that should 
the Government at any time decide to take over the whole system, 
the matter wculd be very much complicated if various municipslities 
had systems of their own, In the absence of State purchase, however, 
and given an area where there wculd be no competition by the 
National Telephone Company, he did not see any objection to the 
municipality undertaking the telephone service. 

Answering Sir J. Үоорвосви, the WirmEss said he could not say 
that Leeds was absolutely satisfied with the present syetem. They 
did not regard it as perfect, but he did not think there were so many 
complaints in regard to it as there used to be. The Parliamentary 
Committee of the Leeds Corporation had passed a resolution approv- 
ing of the resolutions passed by the Association of Municipal Corpora- 
. tions, including the one referred to by the last witness as to the 
. .desirability of municipalities undertaking the telephone service in 
the event of the Postmaster-General refusing to do so. 

The CHAIBMAN: Then you are in favour of municipalisation ? 

The Wrrness: Yes, failing the taking over of the telephones by the 
Government. 

The Committee then adjourned. 


` SOME NOTES ON THE PRACTICAL USE OPF- 


SINGLE-PHASE ALTERNATING MOTORS. 


By E. E. HOADLEY, Chief Assistant Engireer, Worcester 
Corporation. 


i . Ат the present time there are two facts which are very 


gradually forcing themselves home in the minds of that 
portion of the British public interested in the supply and ure 
of electricity for power purposes. These facts аге :—(1) 
That by far the larger proportion of central statione, existing 
and eontemplated, supply а single-phase alternating current. 
(2) That it is both practicable and convenient to use such a 
 eurrent for driving machinery by means of motors. 

It is still a matter of the greatest difficulty to persuade either 
. theowner of а large factory, taking, perhaps, several 100 H.P., 
ог а man with two or three small machines, that an installa- 
tion of motor driving is anything more than a costly experi- 
ment, in which the chances of failure are about 10 to 1; yet 
this question is one that our Cortinental competitors in the 
world’s markets have settled for themselves some time ago, 
. and have reaped a considerable benefit by a liberal use of 
electrically driven machinery. | 


My friend, Mr. Eborall, has already, through the medium 


of your columns, admirably explained the construction and 
. good and.bad points of most of the alternating motors at 
present on the market, so I will confine myself to a few 
facts about their behaviour under actual working conditions. 

Here, їп Worcester, в town in no ways celebrated for ita 
. go-ahead policy, the single-phase current is more used for 
motor work than in any other town in England, excepting 
. London. The central station was laid down in 1894, and is 

somewhat remarkable from the fact that it is one of the few 
stations in England where water-power is used. The water- 
power, however, is only an anxiliary, as, although the maxi- 
mum load on the station is about 880 kw., 120 kw. is the 


most that can be done by the water-power under the most 


favourable conditions. 


The current is generated at a pressure of 2,000 volta, with 


. а periodicity of 100 per second, which is not an ideal 
frequency for motor work; it is distributed a& & pressure of 
100 volta. 

There are at present on the circuits motors representing 


an aggregate of between 90 and 100 В.Н.Р., while another | 


motor of 12 H.P. will be connected up in the course of a few 


weeks. They are in use for widely-differing pa 
including the following:—At the Corporation Waterworks 
the pumping for the high level parts of the town is done by 
two motors, each of 30 H.P., made by the Oerlikon Com- 
pany, of Zurich, Switzerland, driving by means of belts 
three-throw horizontal pumps ; а factory for the manufac- 
ture of tins, including those used by Mesars. Wills for their 
tobaooo, and by the Platinotype Company for their photo- 
graphic paper, 1s partly driven by a 6-H.P. motor, also of 
the Oerlikon Company's mannfacture. It would be difficult 
to imagine a more arduous condition of gervice for an electro- 
motor than driving a row of tin stampa, the load being con- 
tinually and almost instantaneously varied from something 
over full load down to a very small fraction of this. Yet so 
successfully has the motor done its work, that the owners 
are now installing another motor of 12 H.P. to drive 
another set of stamps. | 

There are а number of other motors, varying in size from 
3 H.P. down to ү Н.Р. being used for nearly every pur- 
pose for which motors can be used, such as driving fans, 
coffee grinders, barbers’ brushes, cartridge-filling machines, 
machines for tearing flock and combing hair in an 
upholsterer’s factory, and many others. 

An 8-H.P. motor was some few months ago put in to 
partly drive a printing works, the motor working on the 
same line of shafting as 8 gas engine of about 6 H.P. This 
state of affairs was hardly satisfactory, and caused а good 
deal of tronble and inconvenience to the owners of the 
works. The reasons for this trouble were probably the fol- 
lowing :—firstly, the motor was a synchronous one, and, as 
such, could only run at one fixed speed, consequently, when 
running with the gas engine on the same shaft, would tend 
to keep the speed constant whatever the load, until it was 
loaded past its critical point and ran out of step; as machine 
after machine was thrown into gear, the speed of the gas 
engine would tend to drop slightly under the increased load, 
but this would mean that the speed of the line of shafting 
would be diminished too; this, however, could not occur, ав 
the speed of the motor could not alter; consequently the 
motor took up more and more of the load until it ran out 


-and stopped, and it could not ba started up again without 
-throwing the machines out of gear. Not onl 


was the 
sudden stoppage a great nuisance, but the overload the motor 
would take before running out caus d much over-heating, 


: and would in time ruin the insulation. 


The second reason was, that when starting up the motor, 
a traneformer action took place between the windings on tke 
fi-ld poles; and between the windings on the two adjacent 
poles forming the ends of the field circuits, there existed а 
momentary E.M:F. of somewhere about 4,000 volte, which, 
as the windings were almost touching, was very likely to 
break down the insulation and spark across; thie, indeed, 
occurred on two occasions, necessitating rewinding the poles 
and causing serious stoppages. 

Notwithetanding all these disasters, so convinced were the 
owners of the factory of the benefits of electric driving, that, 
instead of immediately turning round and saying hard things 
against everything electrical, they only ordered & motor of 
а non-synchronous type of the Langdon-Davies make, which 
is working very satisfactorily, and has only one disadvantage, 
that being, that it has to be started up on a loose pulley, 
whereas the synchronous motor would start under & good 
proportion of its rated output, and did not take an excessive 
current to do во. 

As I am looking at this question of the use of alternating 
motors from the peint of view of a central station engineer, 
perhaps а few words on the charges to ba made for the power 
supplied to them and their effect on the lighting will be of 
interest. 

First, as to the charges; there are many central stations 
nowadays where an equitable system of charging for all 
energy consumed ів in force. There are two systems which 
are quite sound, either the well-known and largely adopted 
one propounded by Mr. Arthur Wright, of Brighton, and 
called after him, the Wright or Brighton System, and the 
one proposed by Dr. John Hopkinson, and in use at Man- 
chester, Hammersmith, and other places. The principle 18 
the same in both, and is this—that anything that demands 
or may demand a supply of electricity during the hours of 
maximum load, shall bar its proper proportion of the stand- 
ing charges; in the first method this is obtained by charging 
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for all electricity oonsumed up toa one or two hours’ daily nse 
of the maximum demand at a high price, and all used in 
етсем of this at a price slightly above the running costs; 
in the second method by a fixed charge per quarter per kilo- 
watt demanded, and a price per unit just oovering the 


For motors which are in use during the hours of heavy 
load, this is a just and equitable arrangement, and as they 
are generally in use for a good many hours per day, the 
average prica per unit comes out fairly low, more nearly 
approximating the lower figure the greater number of hours 

аге іп use rer day. Воб in cases where motors are onl 
in ig likely to be used, during the hours of light load, 
such as in the early hours of the morning, or in the daytime, 
before the lighting load begins to come on, а very much 
lower charge can be De one еч н а the 
running expenses, as there are no standing es to be met, 
because the plant would only remain idle were there no 
motors. 

In Worcester we have a good example of this, the two 
80-H.P, motors at the waterworks are only run during the 
hours of light load, and ое the electricity supplied 
lo them is only charged at the very low rate of 11. a unit ; 


and absurd as it may appear on the face of it, there із a 


t, though small, to be earned at this Some people 
E that we can afford to sell it at this price at Worcester 
as our waler-power oosts us nothing, and it is this that we 
use chiefly during the hours of light load; but I maintain 
that any entirely steam-driven station can afford to sell 
electricity, when nsed under similar conditions at a price equal 
to, or very slightly above, 14d. per unit. 

The price per unit to motors which are in use over 
the period of maximum load, which is just before 5 p.m. in 
winter here, was fixed before the d system was brought 
out, and is on the sliding-soale principle, by which motors 
using up to 

Not exceeding 1,000 units per quarter, ral unit, 


Over 1,000 n l "o 2,000 , j » 
и 2,000 и LL ,000 n » 2 е M" 
Over 5,000 ge 9 1 "» 


and for motors which do not use as many units as a one- 


hour's daily use of their maximum demand, 6d. per unit. A 


few figures with regard to the waterworks motors may be of 
interest, They are actual figures got from personal observa- 
tion, or extracted from the books of the Corporation. · 
No, 1.—One motor running for 9 honrs 30 minutes. 
Energy consumed, 168 B.O.T. unita. 
95,000 gallons pumped 300 feet. 
No. $.—One motor running for 6 hours 45 minutes. 
Energy consumed, 212 B.O.T. units. - 
67,500 gallons pumped 300 feet. 
No. 3.—One motor working 11 hours 45 minutes. 
Energy consumed, 212 B.O.T. units. 
117,500 gallons pumped 300 feet; i 
Average.—18 B. O. T. units used per hour = 18,000 watta. 
Apparert watta = 12 amperes х 3,000 volts = 24,000 watts, 


n = "Jb = power factor. 
, From this we see that there is another slight disadvan 
in the nso of alternating motors, especially if running light, 
the power factor being so low, the alternator is overload 


before the engine has fall load on, thus increasing the capital 


006 per kilowatt laid down, for to obtain anything like the 
db of the ааа 
won dangerously overheated, The. power factor at 
Worcester varies Det woan “5 and *98, the former figure when 
there are several motors running underloaded and practically 
Do incandescent load on, and the latter during full load in 

evening when there are no motors on. 

With regard to the efficiency of these motors, it may be 
generally taken that 1 Н.Р. can be got for every 1,000 
acia] watta supplied tothe motor. This is rather low for 


ble larger motors which have an efficiency of 83 or 84 per 


5 05 full load, but is correct for motors of about 5 to 


The total efficiency of conversion of the waterworks pamp- 
vi рам may be of interest, во I will give a set of figures, 
are taken haphazard, and are nothing like the best 
that could be got, | 


10,000 gallons raised 800 feet in 1 hour. 


- _ 10,000 x 10 x 800 
= 15185 H.P. 
60 x 33,000 vine 


18 units per hour = nao = 24-1 E. H.P. 


241 == B total efficiency of 66:5 per cent. 
which, considering the two facts that the motor was not 
running at its most efficient load, and that the pompe are by 
no 1 the best of their kind, is an extremely satisfactory 
result. | 

From these figures we get that to lift 10,000 gallons per 
hour a height of 800 feet costa 2s, 3d, 

Or that an actual H.P. (as measured by the water lifted) 
оовів 1:84. per hour at 14d. per unit. | 

Another bugbear to the use of alternating current motors 
which has at various times b»én put forward by their oppo- 
nents is, that their use will very seriously interfere with the 
evenness of pressure so necessary for good incandescent 
lighting. 

My own experience has led me to the conclusion that, 
under certain conditions, there is some truth in this state- 
ment, though I am of opinion that the difficulties arising 
in this direction are far from insurmountable. 

With alternators having a very drooping characteristic, as 
nearly all alternators with iron in their armatures have, this 
is a somewhat serious matter. The “blink” on the- lights 
caused by the sudden switching on of an induction or other 
alternating motor may be said to have two component 
causes; firstly, owing to the momentary variation of specd 
produced by the sudden increase of load; in badly governed 
engines this decrease of speed may be more than momentary, 
thongh with an engine having plenty of fly-wheel effort 
combined with good governing, and with our increasing 
experience with such effects in engines used for tramway 
work, this should soon b3come a thing of the past; then 
there is the other reason, the rash of current, в good deal 
out of phase, through the alternator armature, reacts on and 
distorts the field, and, as it were, dams back the magnetic 
lines; this ів a more serious obstacle and very difficult to 
overcome. | 

I have вееп а 6 Н.Р. induction motor switched on, which 
caused a most pronounced blink on the lights, even though 
а 125 kw. alternator was supplying the bus bars at the time, 
and every care was taken both in switching on the motor 
and having a switohboard attendant and engine driver 
standing ready. I ought to say, however, that the generator 
was running with n little load on at the time. The little 
1 Н.Р. motors uzed for running Ferranti rectifiers, ander 
certain conditions, cause в regular puleation on the lights, 
noticeable, though faint, as they are running up to speed, 
especially when nearing synchronism, the pulsations on the 
lamps being synchronous with the “ beata," This effect was 
noticed when the rectifier motors were supplied with current 
from iron-cored alternators, and although the flickering could 
be detected by a practised eye when looked for, yet it was 
nothing very objectionable, and was not over the 
whole system of supply, bat only in or very near the station. 
With machines having no iron in their armatures, as the 
Mordey alternators at Woroester, a 80 H.P. motor can be 

put on without any perceptible variation in the ligbts, unless 
the machine has almost no lighting load on at the time, 
when a slight drop is apparent; as I have already stated, the 
control of the waterworks motors is in the hands of the 
engineer-in-charge, for the men at the w.terworks are not 


allowed to stop or start a motor without instructions by tele- 


phone from the lighting station. The 80 H.P. motor, which 
is started on a loose pulley, takes a starting current of from 
16 to 18 primary amperes, which current is, of course, a 
great deal out of phase with the volts ;t this soon drops to 8 
oF 9, and as the pumps are opened out, rises to about 12, 
which is the normal working current. 

The motors are started up by the stoker or labourer on 
duty at the waterworks, and onoe started, need no attendance, 


` gkilled or otherwise: for ss soon as they are started, the door 


of the motor house is locked, and the stoker goes back to his 
fires. The care with which the motors are started makes all 
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the difference, whether it is noticeable on the ligbts or not; 
if a man cuts out all his starting resistance with one turn of 


the switch, there is bound to be a momentary jump, but with | 


ordinary care there is nothing to be seen, even if one looks 
for а jump. | 

The other motors of 8 H.P. and downwards cause no in- 
convenience of any kind; the larger ones have regular hours 
of ranning, and beyond the fact that the switchboard atten- 
dant alters his regulator slightly when they come on or go 
off, no notice is teken of them. | 

I think I have now said enongh to show that the case of 
interference with the supply of light is not so strong as has 
sometimes been put forward, and that what difficulties 
do exist are neither very great, or ones that cannot, with 
increasing knowledge and experience, be overcome. 

By the above facts, I think I have proved that in at least 
one town in England the problem of the use of single-pbase 
alternating motors bas been tackled with a fair amount of 
success ; and I venture to predict that when it is more widely 
known that, under certain conditions, the use of motors of 
this type is a success both commercially and technically, and 
with the improvements which are now being made in these 
motors, and with our seeming reluctance in this country to 
take up two or three-phase working, central station engineers 


will be able to add to their day load very considerably, in the - 


course of the next year or two, by the use, for many and 
various purposes, of single-phase alternating motors. 


м 5 NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. Tuomesom а Oc., 
Electrical Patent Agents, 822, High Holborn, London, F. O., to whom 
ali inquiries should be addressed. 


13,666. "Improvements relating to electrical fuses.” W. CLARK. 
Dated June 20th. 


13,680. “Improvements in secondary electric batteries or accumu- 
lators.” B.W. and Е. J. CLARK. Dated June 20th. 


13,682. “Improvements in electric incandescent lampe" V. 
Влаттив and E. рк MancaY. Dated June 20th. (Complete) 5 


19,687. “Improvements in electric arc furnaces.” Р. О. Day and 
THs ACETYLENE ILLUMINATING CoxP,NY, LrurrRD. Dated June 
20tb. | 


13,702. "Improvements in dynamo-electric machines and electric 
motors" H.)f.Jozr,]un. Dated June 20th. 


13,707. ‘Improved electro-acoustic telegraph with Morse trans- 
mitter.“ N. FLECHTENMACHER. Dated June 20th. (Complete.) 


19,709, "Improvements in or relating to the electric propuleion 


of railway trains.” О. H. E. KasxLowsky. Dated June 20th. 
(Complete 

13721. "Improvements in ded electroliers.” J. G. B. 
Соннонатон. Dated June 20th. ( Complete.) | 


and to & tus for use in 
Dated Juns 91st. | 


769. “Emplo & and useful application of the electric force 
8933 and ‘balloons of all kinds.” M. VasenUn. Dated June 
31st. 


19,781. "Improvements in automatic electric block signal systems 
for railways.” E О. Wennen. Dated June 21st. (Complete.) 


13,798. “Improvements in electric p E. EDWARDS. 
(Р. A. Emanuel, United States.) Dated June 2186. (Complete.) 
13,827. "Improvements in speed varying devices and electric 
p BmLrIELD. (R. 


motors for ute therein.” R. H. Hassler, United 
States) Dated June 21%. 


19,833. “ Sub-station equipment fuse box." T. Rooxm and W. Н. 
GRar«spALE. Dated June 22nd. 


19,801. "Improvements in and connected with the electro-depo- 
sition of and other metals on rotary cathodes.” W. E. Hays. 
(E. Dumoulin, France.) Dated June 32nd. (Complete.) 


19,882. “Improvements in apparatus employed in wireless tele- 
graphy.” G.Manoomr Dated J une 22nd. 


13,765. "Improvements in quadru and multiplex h 
т on therewith.” 8. d. Bacon 


13,895. “Method of reducing the energy of tisation of 
electrical transformers when the output is s "  Brewass 
Bnaormmns & Оо (Siemens Aktien Gesells- 


4 LIMITED. 
chaft.) Dated June and. ( Complete.) 


18,942. “ Combined standard and portable electric light" Р 
THOMSON. Dated June 23rd. lig 


13,943. “Improvemements in the filaments of electric incandes- 
cent lamps.“ W. A. CoATES and R. L. Woop. Dated June 287d. 


13,946. “A new and improved electric connection and coupling." 
W. H. Hunt. Dated June 231d. | 

13,951. “Improvements in metallic tubular conductors for 
tecting electric wires and cables.” G. M. Srawant. Dated jene 


19,960. “Electrode for accumulators.” Н. Dawa. Dated June 
23rd. ( Complete.) боа 

18,969. “Improvements in trembler interrupters for electric cur- 
rents.” A, Wena and О. Бооснвғовт. Dated June 23rd. d 


13,999. Improvements in and to electric stop 
-motions employed in machinery or apparatus for clongating ar divi 


ing strands of cotton and other fibres.” Dated June 24th. 


| 14,007. "Improvements in apparatus for wireless tele- 
з: R. KENNED th. n 


v. Dated June 24 


14,012. “Improvements in electric light fittings.” Н. O. Ваоли. 
Dated June 24th. Ex | 


14,031. Portable electric tcol holders and tools" A. Биннли 
Dated June 24th. | 


14,045. "Improvements in receivers for use in hydro-electric 
operations and other purposes." 


14,058. “Improved means for operating electric railways by a 
combination of alternating and continuous currents.” O. Porzax. 
Dated June 25th. | 


14,059. "Improvements in apparatas for produ radiation b 
electricity.“ O. H. Srmanm and C. Е. TORAN, Davee June 25th. d 
14,090. Improvements іп a means of lowering the load of cranes 


or hoists driven by eleetro- motors.“ Е. Н. Rovom and Б. А. OLARS- 
MONT. Dated June 25th. (Complete.) 


14,101. "Improvements in surface contact railway 
BnrrrH Тномвон-Ноовтон Oo., Lin. 
States.) Dated June 25th. (Complete) 


14,107 “ Improvements in p ment electzicit metere." F. M. 
Lone and E. SCHATTNEB. Dated J сва 25th. (Complete) 


14,112. “Improvements in or connected with batteries.” 
A. PETERS. Dated June 25th. pont 


14,1113. "Improvements in or connected with the distribution of 
ев by alternating currents.” Н. A. Waaner. Dated Jane 


systems." 
(W. B. Potter, United 


14,124. “Improvements in the construction of drums or reels for 
electric and other cables.“ W. В. Vroan. Dated June 28th. 


14,133. “Improvements in and relating to electrical furnaces more 
particularly applicable for the production cf calcium carbide.” 
W. L. Dursan and J. Gorm. Dated June 25th. 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
JULY, 1898. 


We are informed by Messrs. W. P. Thompson & Oo. that about 
80 applications for electrical patents were filed in the month of July, 
1884. Out of these applications some were never completed, and of 
those that were only one has been maintained to run its full length 
of term, viz., 14 years, and being of considerable interest we give a 
shoit abstract of if below. 


mus ч аснои іп and 5 for the шап ot 
то or printing, embossing, or pressing , textile fabrics, 
and like materials.” Е. Е. Егмови. Dated Ju y both, 1884. Relates to 
moulds for the surfaces of printing and embossing rollers. The 
rollers are formed by eposition upon the inner surface of & 
hollow metallic cylinder. This cylinder is built up in rings which 
are composed of semi-circular or segmental pieces bolted че мр by 
flanges. To ensure the accurate fitting of the parts, kagi u ап 
and circular V pieces, with adjacent V grooves are formed upon them. 
The cylinder is accurately turned, and a suitable gutta-percha or other 
pattern fixed by means of wax or cement upon the parts of the 
шка surface which are to be in intaglio проа the roller 
obtained. The pattern is coated with pinabago or bronze powder, 
and the metallic parts greased to prevent the adhesion of tbe deposit, 
when it is hung in а depositing solution and to one pole of 
& suitable source of current, the outer surface being waxed to 
prevent 5 of metal anywhere but upon the interior. The 
cylinder is hung by a hooked bolt which 


S nee e uet 
the end flanges. When the t in of the require , 
e portions of the cylinder are taken from around it, and it is backed 


up and fixed to a spindle for use in the machine. 1 claim. 
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PASSENGER AND GUARD COMMUNI- 
CATION. | 


Ir is understood that the Departmental Committee appointed 
by the Board of Trade to consider (1) whether the means of 
communication between passengers in railway trains and the 
servants of the company in charge of the trains are efficient ; 
(2) whether any particular system of communication in use, 
or availuble, is go efficient as to make its general adoption by 
the railway companies desirable; and (3) whether any 
extension or amendment of the law on the subject is аш 
have rendercd a report to the effect :— 

" That (1) of the methods of communication at present 
adopted the outside cord system should be condemned as in- 
efficient, while the systems in which the cord or wire is inside 
the carriages cannot be regarded as satisfactory. The prin- 
cipal electric systems, and the communication by means of 
the brake may, however, be held to be efficient; (2) that 
no one of the electrical systems so far excels the others аз to 
enable the Committee to recommend it for general adoption, 
although they prefer the system of communication which has 
been experimentally used by the Great Eastern Railway Com- 
pany; (3) that the law should be extended во as to require 
the provision on all trains of an efficient means of communi- 
cation between passengers and the servants in charge of the 
trains, which should also be used as в means of communication 
between the guards and the driver. | 

The Committee also append certain conditions which, in 
their opinion, it is deeirable any such communication should 
fulfil, These are: (a) It should lend itself readily to the 
interchange of carriages between different railways; (b) it 
shou!d be easily applicable, and should communicate directly 
with the driver as well as with the guards, whilst the means 
by which it is actuated by the passenger should be in 8 con- 
spicuous position either in the centre or at both ends of the 
compartment, without affording too great a temptation to 
passengers to tamper with it; (c) it should be reasonably 
cheap in initial cost and maintenance; (d) it should afford 
an indication outside the carriage, and a passenger should 
not be able to replace the means by which the alarm is 
given; (¢) it should not entail the use of additional couplings 
to those already existing, viz., the screw coupling, the side 
chains, the automatic brake, and the heating apparatus 
(where in use); and (/) it should be capable of being used 
as a means of communication between the driver and the 
guards of a train as well ав between the passenger and the 
driver and guards.  . 

We weloome the report. Its — are doubtless 
precisely what anyone who has cared to consider the 
subject would have anticipated. The recommendations as 
to the conditions to which such a communication should 
conform аге entirely those which any practical mind 
would look for. That eventually electricity would be the 
agent employed we have felt no doubt, and that the pro- 
vision of the means of communication was as necessary in 
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trains which stopped at every station on the way, as well as 
those which ran 20 miles without stopping, was abundantly 
and lamentably proved by the outrage which occurred on 
the London and South-Western line between Barnes and 
Wandsworth not long since. We are glad to notice that this 
has been recognised, and, further, that legislation on the 
question is to be sought. Railways have of recent years been 
called upon for large outlays in order to comply with the 
requirements of the Board of Trade. The provision of an 
efficient passenger and guard communication will not be во 
costly а matter as the establishment of the block, or the 
automatic brake; but it is well that railway directors should, 
in its inauguration, feel that they have the law behind them. 
We are quite in accord with the recommendation that, if 
possible, one of the present means of coupling should be made 
use of for that under consideration. We hardly see how 
this can be accomplished otherwise than as has been done 
by the Great Eastern Company’s electrical engineer, and 
even here we fear departmental difficulties will arise; the 
brake gear is not under the electrical engineer, nor will th® 
electrical gear be under the rolling stock superintendent. 
There is, however, no reason why the two communications 
should not be combined, and we doubt not that, seeing it 
has been done on the Great Eastern Railway, it will be 
accomplished on other lines. It is most desirable the means 
of coupling should be universal, and that the electrical 
system should be the same, or such as will admit of common 
use. 

We welcome the conclusions arrived at. Thirty years have 
passed since the first electrical passenger and guard com- 
munication was established, only to be followed on the great 
majority of our lines by the “cord” system. Has it taken 
80 years to prove ite inutility? Wethink not! Its unsuit- 
ability has been more than once rendered patent, and that for 
many years. It wus in 1868 that an Act of Parliament was 
passed calling upon the railway interest to establish by April 
1st, 1869, а means of communication in all trains travelling 
over 20 miles without stopping. In the following February 
(1869) the Board of Trade permitted the adoption, con- 
ditionally, of the system which has been in operation ever 
since. In 1872 Sir Henry Tyler, then the chief inspecting 
officer of the Department, denounced it as unsatisfactory in 
its operation. It has, however, remained in use, and, pro- 
bably, would still have continued to do so, had not the 
foul outrage previously referred to again called attention to 
the subject. We are bound to admit that the difficulty of 
establishing something more reliable and more ready to 
hand has not been so much a want of interest on the part 
of the railway oompanies, as the provision of that which 
would be really of service in cases of outrage. And 
it must be admitted that this part of the question 
has not yet been disposed of. The means for raising 
an alarm must be within the reach of a passenger almost at 
every point of a carriage—one point, or two points, from 
which it may be operated is practically, exoept as a deterrent, 
useless. The ruffian would take care his victim did not 
reach it. The question has at last been disposed of by the 
Board of Trade. It will now, no doubt, go into the hands 
of the railway officials. Such points as we have referred to 
will not be new to them, and we make no doubt that when 
the time comes for them to deal with them they will do во 
n в thorongh manner. 


Metallic Sulphide Electrodes.—In electrolyais with 
electrodes of metallic sulphides, the following changes occur : 
(1) In acid solutions, at the anode the metal is dissolved and 
the sulphur precipitated or oxidised ; at the cathode, hydrogen 
sulphide is formed with separation of the metal. (2) In 
alkaline solutions, at the anode the metal forms a hydroxide, 
and the sulphur is oxidised; at the cathode the metal is 
precipitated, and the sulphur passes into solution as an ion. 
Lead sulphide was first employed for quantitative work, and 
it was observed that the resistance of this compound decreases 
with rise of temperature, although the conduction is purely 
metallic, In alkaline solutions the quantity of lead precipi- 
tated and of sulphur dissolved at the cathode was found to be 
in complete accord with Faraday's law. The electrodes are 
best prepared electrolytically from pure lead, and by means 
of such electrodes a constant E.M.F. may be obtained in 
sodium sulphide solutions, if alteration in the latter is pre- 
vented by passing a continuous current of hydrogen sulphides. 
Measurements of the E.M.F. of lead sulphide in solution 
of sodium sulphide at different concentrations, indi- 
cated the wnivalency of the ions, which the author 
hence oonsiders to be — SH. The current passes 
from the more highly to the leas concentrated solu- 
tions, and the chan occurring at the electrodes 
may be thus represented: PbS + SH, => Pb + 28H -, 
in the more dilute solution, therefore, two SH ions are 
formed, and one undissoci SH; disappears, whilst the 
reverse obtains in the more concentrated solution. The 
E. M. F. is hence given by the equation я = RT/e + log. cc 
— RT/2 г + log. /“, where ci, c are the concentrations of 
the ions, and the ci, с are the concentrations of the undis- 
sociated hydrogen sulphide. When the concentration of the 
hydrogen sulphide was kept constant, that is, log. % = 0, 
the E.M.F. was found to agree well with the calculated value. 
Further, by the use of equally concentrated sodium-hydrc- 
sulphide solutions saturated with hydrogen sulphide at dif- 
ferent pressures, an E.M.F. was obtained which agreed 
satisfactorily with the value calculated from the expression 
x = — RT/2 є + log. с/с. By the use of electrodes of 
silver sulpbide and of bismuth sulphide, similar results were 
obtained, go that, as the expression shows, the electromotive 
force is independent of the valency of the metal. By the 
use of cells of the type: silver | N/1 silver nitrate | N/1 
sodium hydro-sulphide | silver sulphide, the solubility of the 
silver sulphide, &c., may be found; the values thus obtained 
for the silver, lead, and bismuth sulphides are respectively 
84 + 1079, 2:9 + 10°, and 2:1 + 10 *. The above is 
an abstract of a paper by Isidor Bernfeld in the Zeitschrift 
für Physikalische Chemis, Vol. xxv., pages 46—73. 


Motor Gears.—The gearing of two motors by three bevel 
wheels (see Report of Physical Society on another page) is 
ап exceedingly useful adaptation of an old mechanical move- 
ment. This three-bevel wheel gear has many valuable pro- 
perties, for it can be applied with a sliding clutch for 
reversing the rotation of a shaft, and is so used on lathes; 
it can be used for multiplying the speed of rotation, and as 
a differential gear, it has been applied in Dr. Aron's eleo- 
tricity clock meter; it can also be employed on motor cars to 
enable one motor to drive two wheels at different speeds. 
The beauty of the gear applied to two eleotro-motors lies in 
the ease with which the motors may have their speeds varied 
or {адамы Жш, Angus think it rs De of great value z 
applying motors to many purposes besides steerin or 
hipe The only de the gear has is that it is pen at 
high speeds; but this could be overcome if the intermediate 
wheel can be made of raw hide leather. The gear might be 
found useful on cranes and machine tools driven by electro- 
motors, where a wide range of differential speeds are neces- 
sary. For belt driving, the intermediate bevels may be 
carried on the belt pulley, but for wheel and pinion drives it 
will be necessary to have a hollow shaft in one of the 
motors, through which the shaft carrying the intermediate 
wheel can pass to carry the pinion. 
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METALLIC RESISTANCES. 


By KILBURN SCOTT, A. I. E. E. 


ResistaNces have always been a necessity, but 
with the increase that has taken place in motor 
work the necessity for well designed starting and 
regulating, besides other, resistances, has become 
more pronounced. The following particulars 
may possibly be of use to those who have to get 
ont, or work with, these necessary, but somewhat 
troublesome, adjuncts of electrical work. 

Table I. has been compiled from many 


sources, and may be safely taken to give the 
/ ard and ohms 


average values—ohms per 

pond ium baing the values the writer 
ound most useful for the four materials or 
alloya, German silver, platinoid, ігор, and man- 


nin. 
1 should be noticed that the columns of 
weighte—yards per pound and pounds per yard 
—are made common to all the materials. Asa 
matter of fact this is not гит correct, as the 
weight per cubic inch varies slightly, but for 
ordering in material it is near enough, the actual 
amount used being governed by the resistance 
test after the spirals are wound. 

The particulars for iron wire are for the 
best charcoal iron galvanised. In the larger 
diameters it is advisable to galvanise the spirals 
after they are wound, as the spelter sumetimes 
flakes off in the coiling. | 

The Whitecross Company, Limited, of War- 
rington, say that in drawing wire which is in- 
tended to be galvanised they draw it rather 
smaller in diameter to allow for the zinc coating, 
so that when completed there is no appreciable 
difference in resistance and weight over bright 
or non-galvanised iron wire. | 

In the column giving approximate watts per 
yard for a rise of 50° О. the figures are taken as 
common to all the four materials. The reason- 
ing for this is due to the fact that whilst the 
current required to produce a given waste in 
watts per yard is proportional to the square 
root of the specific resistance, yet owing to the 
differences in resistance the expenditare of 
energy remains about the same. Thus copper 
wire will take, say, 3} times as much current 
м iron wire of the same diameter to raise it to a 

ven temperature, but owing to the difference 
in the two resistances the actual expenditure 
of energy will be about the same in each case. 

The columns headed “ Normal current in iron 
frame” may be taken as approximately repre- 
senting the safe current which the wire will 
take continnously when wound as a vertical 
spiral in the ordinary way with plenty of venti- 
lion. As motor starting resistances have only 
to take the full current momentarily, the figures 
in the second colamn under * Amperes carried " 
should be taken. Thus for speed regulating 
рагровев No. 16 B.W.G. iron wire taking 73 
&mperes continuonsly would be employed, but 
if it were for starting purposea only, 15 amperes 
might be reckoned on. It often happens that a 
resistance is built up partly for starting and 
perth for regulating, in which case it often pays 
to properly distingnish between the two and use 
platinoid with a low temperature coefficient for 
the regulating whilst: the starting coils are made 
of iron wire, | 

The diameters of mandrils suitable for the 
various sizes of wires which are given in the 
table are taken from actual practice. The usual 

is to wind the wire as a close coil and 

then pl it out to abont double the length, во 
"y spaces are abont equal to the diameter 
the Wire, The smaller sizes of wire really 
require (pulling out rather more than double the 
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ZE OF D | 
MANDRIL, &C. OF VARIOUS ALLOYS SUITABLE FOR RESISTANCE FRAMES 


; WEIGHT, CURRENT CARRYING CAPACITY, Sr 
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TABLE IL—PaRTICULARS OF RESISTANCE, CURRENT Capacity, &0., OF HADFIELD’s “ RESISTA.” 


Gauge. 50 C. rise in temperature. 


Ohms 
B.W.G. | Inches. mm. at 
115%° C. 


—— —— | ogee —— —— | See | — 2 | Oe —————| — ——— | - M—— | —R—— | -— á—— — | eee | —2—— 


8 0601 

9 0743 
10 0938 
11 1137 
19 11. 143 
13 94 183 
14 | 76 `942 
15 67 298 
14 57 377 
17 47 489 
18 40 667 
19 33 963 
20 2 84 119 
21 143 | 25 894 | 1-50 
32 186 | 215 | 860 | 196 
23 254 | 183 | 850 | 297 
24 302 | 162 | 793 | 318 
95 366 | 149 | 819 | 385 
26 451 | 132 | 786 | 475 
27 544 | 12 783 572 
28 668 | 107 | 765 | 702 
99 791 | 98 | 759 | 832 
90 901125 | 961 895 761 | 1000 


length because they lack stiffness. No. 24 B. W. G. is gene- 
rally the smallest size used in practice. Whilst at the other 
end of the table it is very seldom a wire | than No. 8 
B.W.G. is employed, because of the difficulties in coiling. 

Manganin gives the lowest temperature corfficient, but it 
is run very close by London Electric Company's alloy 
* Eureka." 

Particulars of Mr. Hadfield’s “Resista” are given in 
Table II. It is а manganese steel alloy having a specific 
resistance of 75°5 microhms per cubic oentimetre. It is 
readily coiled into spirals, can be soldered, and if desired is 
supplied with a dast proof coating. 

(To be continued.) 


(((—————————Ó 


THE WATERLOO AND CITY RAILWAY. 


Ix the presence of a large number of invited guests this most 
interesting line was formally opened on Monday last by the 
Duke of Cambridge. The function consisted merely of a 
trip to the Oity and back, followed by а luncheon. There 
was no opportunity of inspecting the system in detail, and 
our readers must be perforce content with the following 
meagre description, which has been furnished by the com- 
pany. It is a matter of extreme regret that the consulting 
engineers of the line have not seen fit to grant facilities to the 
technical press for fully illastrating and describing the 
system, for we are convinced that not only would the 
Waterloo line itself have been materially benefited, but 
. electric traction, and more than all, English contractors would 
have been greatly aided by such publicity. 

The object of the Waterloo and City Railway is to afford 
the London and South-Western. pen accees from their 
terminus at Waterloo to the heart of the City. The necessity 
of such a connection was recognised by the directors of the 
company more than half a century ago, and from time to 
time schemes have been projected with the intention of pro- 
viding such a railway. All involved an enormous outlay, 
ranging from £3,000,000 to at least £5,000,000. The 
directors were unwilling to purchase a City approach at this 

rice, but when they found that the purpose could be achieved 

y means of an electrical railway deep underground at a cost 
of about £500,000, they at once decided to carry out the 
project. In South London the success of electrical haulage 
for train service had been clearly demonstrated, and 
Parliament readily gave its assent to the construction of a 
double line, carried in tunnels, from Waterloo to the Mansion 
House, 


100? C. rise in temperature. 


150° C. rise in temperature. 200° C. rise in temperature, 


Am Watts Ohms Am Watts Ohms re, W 
giving а consumed per yard агы i consumed | per yard giving a 9 
rise ot per & rise of per at per 
100? C. yard. 165˙5˙ O. | 150 C. yard. 9:5°5° C. | 200° yard. 
33:0 655 0631 | 33 96 0661 186 
281 586 0780 34 90 0817 | 43 151 
228 48 75 0984 | 27:8 76:00 108 | 35:6 181 
19 6 48 70 119 237 667 126 | 305 116 
16.6 39 35 150 | 202 612 157 | 260 106 
13°7 34°35 ' 192 | 166 528 201 | 217 95 
116 3265 254 139 49 0 266 | 180 86 
190 29:600 | 311 | 121 45 5 936 | 160 83 
8 60 2790 314 10˙5 434 413 | 134 74 
7 20 25 4 513 88 39 7 547 113 70 
693 | 235 700 785 378 733 9 27 63 
4 80 22 2 101 5:91 35 3 108 7 45 59 
4 25 215 124 5 25 34 2 130 6 66 08 
8 75 211 159 4 61 338 165 580 56 
3:30 21˙4 2(6 403 33 5 216 5:07 55:5 
2'80 | 209 2 80 $44 33 2 2 93 4 33 55 0 
2 53 204 3:84 3 12 328 3 50 3:96 548 
2:39 | 202 4(4 2 82 322 423 357 54 0 
205 | .2070 4 98 252 316 5 22 3°19 53 2 
1:84 19 4 6 00 2 29 81:4 6 29 2 90 528 
165, 191 737 2 05 3L'0 773 2 59 523 
1°51 190 873 187 30 4 9:114 2 36 508 
196 18°5 10 50 1:09 29 9 11:00 2 15 508 


An independent company was created for the management 
of the railway, with Mr. Wyndham Portal, the chairman of 
the London and South-Western Company, at its head. Plans 
were prepared by Mr. W. R. Galbraith, the consulting engi- 
neer of the London and South-Western Company, and Mr. 
J. H. Greathead, the local supervision of the work bein 
entrusted to Mr. H. H. Dalrymple-Hay. Mr. Greathead di 
during the progress of the work, and his place has since 
been filled by Prof. Kennedy, who made himself responsible 
for the whole of the electrical 
been executed by Messrs. Siemens Bros. & Co. 

The contract for the line itself was let to Mesars. Mowlem 
and Co, of Millbank, who commenced operations in Jane, 
1894, by erecting a timber pile staging in the River Thames, 
& short distance above Blaokfriars Bridge. Two shafts were 
sunk to the level of the railway, and these proved of immense 
advantage, in that they enabled the whole of the excavated 
material to be brought to the surface, and carried away to 
the Dagenham Marahes by barges, cartage through the public 
streets being thus entirely avoided. By the same shafts, 
iron, cement, bricks, and all else required in the making of 
the railway were introduced, and the construction of the two 
tunnels proceeded with steady regularity, the only delay 
which was experienced being attributable tə the water- 
bearing strata through which, at several points, the tannels 
had to be projected. 

Leaving Waterloo by a somewhat sharp curve, the tannels 
pass under York Road at a depth of only 18 feet from the 
surface, and thence descend towards the River, crossing 
Waterloo Bridge Road a few inches below the main sewer of 
the London County Council. Following the line of Stamford 
Street as far as Hatfield Street, they there tarn towards the 
River, which they traverse in a north-easterly direction, 
emerging under the Victoria Embankment immediately 1a 
front of the Royal Hotel at Blackfriars. Ourving into 
Queen Victoria Street, they continue under the centre of 
that thoroughfare at considerable depth, ani terminate in a 
commodious station immediately opposite the Mansion 
House, the total length of the line being abcut one mile 
апа a half. 

The most difficult portions of the work had to be under- 
teken at the two termini. At Waterloo, the statiou of the 
Waterloo and City Railway is situated immediately under- 
neath the main line p'atforms of the South-Western Com- 
pany, the difference between the two levels being exactly 
41 feat. There are three sloping ways of approach between 
the two stations, and two independent entrances from the 
outside thoronzhfares. Тһ-ве five inclined ways lead to а 
common booking hall of extensive proportions, and there are 
three spacious avenues sloping towards each of the two plat- 
forms, which are 100 long and 14 feet wide. The 


arrival platform and a set of rails occupy one arch; the 


arrangements ag they have 
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departure platform and a second set of rails are laid under an 
adjoining arch, the two lines of rails being divided by a brick 
pier. The level at which the platforms are constructed is во 
deep that it was necessary to remove the foundations of the 
old piers upon which the South-Western station stands, and 
this work was acoom plished without the slightest interruption 
to the enormous traffic condacted at the platforms of the South- 
Western Company. | 

Astill more trying task had to be faced in order to provide 
a cross-over road by means of which the trains on the Water- 
loo and City Railway can be shunted from one set of rails to 
the other. The space acquired for the terminus did not 
permit of such a cross-over road being introduced without 
utilising a considerable portion of the area under the London 
and South Western station, and the engineers found it neces- 
sary bodily to remove one of the immense piers on which that 
atation reste, and in its place to build a single arch of 40 feet 
span. This was an interesting and a bold piece of work, 
which attracted much attention among railway engineers. In 
the end it was most successfully accomplished, and the strength 
of the superstructure remains as great as ever. | 

At the City terminus, difficulties of another kind presented 
themselves, The crowded street-crossing which stands 
immediately in front of the Mansion House, the Bank of 
England, the Royal Exchange, Cheapside, and Queen 
Victoria Street, was honeycomb:d at no great distance 
from the level by pipes of every description—water, gas, 

neumatic, compressed air, telegraph, telephone, electric 
lighting —and enormous sewers. The coastruction of the 
Waterloo and City terminus was only part of a great scheme 
of improvement which had to be andertaken at this point. 
It had been decided by the late Commissioners of Sewers to 
provide a subway connecting all the important points of the 
crossing, во that passengers might be able to go from the 
Bank or the Royal Exchange to the Mansion House, Queen 
Victoria Street, or Cheapside, as also between other points, 
without incurring the risk of using the open crossing. To 
this subway it was decided that passengers to and from the 
Waterloo and City Railway should have access, and a similar 
facility was also offered to those who will use the Central 
London Railway, which Parliament has also sanctioned. 

Thus, three great schemes were simultaneonsly in B cy cis 
below the street level at the Mansion House. The Waterloo 
and City Railway is the first to be completed, and although 
the subway has not yet reached the stage when it can 
thrown open to the public, travellers by the Waterloo and 
City line will have access thereto from two points at the City 
terminns—one in Walbrook, immediately in front of the 
private entrance to the Mansion House, the other at the 
jonction of Cheapside and Queen Victoria Street, opposite 
the premises of Messrs. Mappin & Webb. From these two 
centres stone staircases descend to the railway platforms, and 
when the public sabway has been finished, a third means of 
approach will, by its means, be established. The Central 
London Railway Company has constructed a series of lifts 
at its City terminus, and if similar accommodation should 
be found necessary in the case of the Waterloo and City 
Railway, it will hereafter be provided. 

Invitations addressed to British firms having failed to 
secure tenders which could be executed within the time 
specified, the rolling stock required for the new Waterloo 
and City line has been supplied by the Jackson and Sharp 
Company, of Rochester, U.S. Four complete trains have 
been delivered, and two others will soon be forthcoming. 
After construction, the stock was shipped in parts to 
Southampton, pat together at the carriage and waggon works 
of the South-Western Railway Company at Eastleigh, and 
thence conveyed over that company’s system to the Waterloo 
and City Railway, being transferred at Waterloo by a powerfal 
lift which has been specially constructed for the purpose to 
connect the lines of the two companies. 

155 = үн ош! four 355 on and 

Trallers—each carriage being su on two four- 
wheeled bogies, The front and ка oats are used as motor 
carriages, and contain two motors, the end of the motor car 
being fitted with all the electrical appliances, 
which are, therefore, placed under the control of the driver. 
Seating accommodation is provided in each motor car for 
10 passengers, and in the mid- trailers, or ordinary carriages, 
» 96 pamengera, so that the total seating accommodation is 
or 204 persona; bat the interior space in each car is such 


that, if necessary, a much larger number can be admitted. 
The comfortable seating of the coaches is uniform, and is, 
for the sake of cleanliness, made without upholstery. Each 
train is fitted with Westinghouse continuous compressed air 
brakes, which can Ъз applied by either driver or guard to all 
the wheels of the train. The mazimum speed attempted 
will be at the rate of 25 miles per hour, and the journey 
between Waterloo and the Mansion House will be accom- 
plished in 5 minutes, а 6 minates’ service being maintained 
each way throughout the day. f 

Electrical power is supplied from a large generating 
station which has been established at the Waterloo end of 
the line. In this station are erected five boilers, engines, 
and dynamos, each of about 300 horse-power. The line is 
laid on the central-conductor principle, the conductor being 
а heavy channel-shaped steel rail, receiving an electrical 
pressure of 500 volts. ; 

Ол Monday the journey to the City consumed 6 minutes 
9 seconds, and the return 5 minutes 45 seconds. There was 
a marked decrease in speed on the somewhat heavy gradienta, 
bat no doubt this will be increased when the line is in com- 
plete working order. 

The following notes were prepared on the occasion of the 
visit of the Municipal Electrical Association to the Waterloo 
and City Railway :— | 

The power house is entered from Aubyn Street, and con- 
tains, at present, five direct coupled Belliss-Siemens seta, 
although at the date of the visit only four were in place. 
The engines are three-crank vertical compounds of about 
800 H.P., and the dynamos are of the two-pole type for 
200 kw. (550 volts and 400 amperes) at 850 revolutions. 
The sets аге fitted with very massive fly-wheels, and altogether 
look very substantial and business-like. The switchboard is 
erected upon 8 low gallery on the long side of the engine 
room, facing the generators, The panels areof white marble, 
and а of 6 feet is left behind. The voltmeters are of 
the * Weston," and the ammeters of the ** Kelvin" type. 
The main switches are provided with carbon breaks, and are 
intended to be used also as automatic circuit breakers. The 
two falling levers are coupled by a cross handle, and are fixed 
at a convenient height to give the attendant a nasty knock 
іа the face, if they happen to fly out when he is standing in 
front of them for any purpose. 

The boiler house lies between the engine room and the 
railway, and contains six boilers by Davey, Paxman & Co., 
Limited, fitted with Vicars’s mechanical stokers. At the 
present time the engines exhanst directly into the atmo- 
sphere, bat it is ultimately intended to use evaporative con- 
densers. 

From the booking hall inclined ways lead down to the 
departure and arrival platforms. These are both situated 
within the tunnels, but the lines terminate in a yard about 
850 feet long, outside the station proper, where there are 
several sidings for shunting and storage purposes. On the 
right ів а hydraulic lift, adjoining the power house, to ba 
used for the purpose of bodily lifting car bogies up to the 
repairing shop when necessary. In the Were seen сагв 
in various stages of completion, and an excellent opportunity 
for close inspection was given. 

The trains will be usually made up of four cars, a motor 
car at either end and two trailer cars in the middle, In any 
case а motor car at each end will be used, so that the train 
may be driven from either end, one oar pulling and the other 
pasbing. 

Saries parallel controlling gear is fixed at the end of each 
motor car, and the driver will always ride at the front end 
of the train, the switches at the two ends being interlocked. 
Each motor car has two Siemens’s motors on the leadi 
bogie, with the armatures mounted directly upon the whee 
axles. The use of four motors on the train enables addi- 
tional use to be made of the series-parallel system of control, 
as we can obtain—(a) all motors in series, (но in parallel 
in series with two in parallel, and (c) all motors in parallel, 
besides the intermediate resistance steps. The resistances 
are mounted in tubes for protection, and are fixed under the 
front platform of the car. Westinghouse air brakes are used, 
the compressed air being carried in cylinders filled every few 


. Journeys. 


The cars have only one compartment each, and access is 
obtained either from the end platform or by а side door 
opening on to the station platforms, Bach will hold 
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about 50 passengers, so that the complete train will carry 
about 200, All the rolling stock is of American manu- 
facture. 

The distance from Waterloo to the City terminus is about 
1} miles, and there are two distinct tunnels the whole of the 
way. These measure 12 feet in diameter on the straight, 
and 12 feet 9 inches on the curves, but below Queen Victoria 
Street the two tunnels run into one 23 feet in diameter, just 
before the City station. The line has been constructed 
throughout on the Greathead system, a shaft having been 
made on each side of the Thames, and all the excavated soil 
taken away in barges. The line is laid to a gauge of 4 feet 
8) inches, and is similar to an ordinary railway line. 
Between the metals a third rail of broad flat steel is carried 
upon porcelain insulators, and the joints of both metals and 
the third rail are heavily bonded with copper bonds. The 
third rail conveys current to the cars through the medium of 
а cast-iron shoe sliding upon it, the whole arrangement being 
similar to that adopted on the Liverpool overhead railway. 

The feeders consist of insulated cables carried along the 
side of the tunnels, with disconnecting boxes at intervals. 
The lighting and signalling wires are carried in the same 
manner. Close to the rails, and connected to them at inter- 
vals, is an auxiliary uninsulated return. 

It is proposed to start with a five minutes’ service, and the 
single journey can be done in about four minutes. 

The various points of interest were carefully explained by 
the gentlemen who guided the parties, and they had a busy 
time in answering all the questions which were put to them. 
A visit a little later on, when the whole plant is working, 
would doubtless be more interesting from some pointe of 
view, but it would hardly be possible to make such a close 
inspection of the tunnels, the track, and the cars with traffic 
in full swing. 


TECHNICAL EDUCATION IN GREAT 
BRITAIN AND ON THE CONTINENT. 


Sir W. Н. BAILEY has communicated some of his researches 
into the mine of history to Cassier's Magazine. They refer 
to technical education. Не finds that 75 years prior to 
good Queen Bess, Caxton set up the first printing press in 
England. | 

About the same time bfore Queen Victoria, the steam 
engine was invented or improved into a practical and com- 
mercial success by James Watt. He might have added that 
about the same time previous to good Queen Anne, the 
invention of logarithms was made by John Napier. 
Most of the inventions of the reign of the first of 
our three queens were, however, by foreigners, and made 
abroad. Such were Galileo’s pendulum and telescope; but 
of modern invention and discovery, the names of Newton, 
Watt, Joule, Kay, Crompton, Roberts, and a host of others, 
claim for England the firat place as the mother of what 
we may term master inventions. Technical education 
as such, is not an English product. England appears to 
own her success in manufactures to the steam engine, 
cheap fuel, and the energy and shrewd sense of her people, 
for Sir William finds that we imported Dutchmen to teach 
us to make pumps and to bleach cloth. To-day, however, 
successful inventors must be scholars and educated men. 
Such have been and are Joule, Bessemer, and Lowthian 
Bell. 

But we must not slacken in the race. For a century at 
least we have taught the world, and now they are themselves 
improving on many of our methods, we, too, must keep 
abreast and carry into mechanical pursuits the factory sys- 
tem which has been at the bottom of our success in textile 
industries. 

At a recent meeting in connection with the Technical 
School at Coventry, Prof. Ayrton made some excellent 
remarks on education. Referring to Charlotte Bronte's 
* Shirley," he drew a parallel between the attitude of the 
people to machinery in the beginning of the century and 
to-day. Ав we have said in these columns, there was some 
excuse for those who had no knowledge of machinery to 
wreck what to them was an all-productive demon force. But 


to-day there is history to tell us what machinery has done, 
and there is no excuse for the machine wreckers of to-day, 
who, if they do not practice violence with а sledge hammer, 
effect the same end by more cunning means. Neither is 
there any excuse for the dealing with work like the few 
biscuits of a shipwrecked crew, which must be parcelled 
round. Work to-day is more like the scriptural cruse of oil 


and barrel of meal—it is inexhaustible. 


Coventry itaelf stands to-day as an паш of the foresight 
of James Starley, who saw good in the French machine of 


1867, the old wooden boneshaker. Coventry adopted the 


cycle, and has made a fortune from it. Yet there was no 
demand for cycles, and no one had money to buy them. 
Now everyone seems able to disport on the wheel, and no 
one is the poorer. Nor is anyone worse off by the electric 
light—not even gas shareholders, Prof. Ayrton would 
like to have people educated in advance of the state of 
industry, if possible, educated to be able to act as James 
Starley acted, or, we might add, as Stephenson acted, in his 
belief in the locomotive. Stephenson's belief was better 
than his constructive ability, but his Rocket had the beauty 
of simplicity, and did not fail to fill the clauses in the prize 
at Rainhill, whereas better or more scientific engines failed. 
But it was Stephenson’s mechanical perception that urged 
him forward. Similarly, the English invention of watch- 
making machinery was taken up first by Americans, who 
made fortunes out of machine-made watches, which ruined 
the Coventry trade, until revived by Rotherham, of Coventry, 
in face of his workpeople's opposition. | 

To-day, Rotherham's watches give points to the Americans. 
Prof. Ayrton had something to say on the overhead railways 


of America and London's underground. While the over- 


head and airy line has adopted electricity, the underground 
line sticks to sulphurous fuel, as though there were no such 
thing ав electric traction. 

The whole system underground really needs а change. 
The cars are too heavy, and would waste а deal of power 
if drawn electrically. Similarly we lag behind with our 
antiquated horse traction in tramways. Generally Prof. 
Ayrton held that what benefited the country at large 
would ultimately benefit each individual, and he referred to 
the use of 50,000 Н.Р. on the Boston, U.S., tramways, to 
show how much more employment there must be given, even 
if a few horse dealers be for a time inconvenienced. 


DECISION ON DYNAMO REGULATION.” 


VICTORY FOR SIEMENS-HALSKR COMPANY. 


AN important decision has been given by the United States 
Circuit Court, of the northern district of New York, in the 
action brought by the Edison Electric Light Company 
against the E. G. Bernard Company and others. Basing its 
action on the Edison patent, of September 19th, 1882, the 
General Electric Company maintained that the claims 
covered the regulation of dynamos by compound windings. 
The suit was defended by the Siemens & Halske Company, 
whose many valuable patents would have been put in да) 
by an adverse decision. The defence was based on the Brus 
patent for an improvement in dynamo-electric machines, 
granted July 22nd, 1879. The suit has been a very long 
and expensive one, having been commenced December 28rd, 
1898, argued February 9th, 1898, and finally submitted to 
this Court March 9th, 1898. 

The decision of the court in part was ;— 

„Although this record has been expanded beyond reason 
and precedent, it will be noted that the real issue is one of 
the simplest that can arise in a patent cause, viz., whether 
the patent i8 invalidated by a single prior patent. 

“The best evidence of what the patent covers is the 

tent itself. It states that it is for ‘a new and useful 


improvement in regulating the generative capacity of 


dynamo-electric machines.’ The claims are for the dynamo 
in combination with translating devices in multiple arc ; but 
as this arrangement of translators has been well known since 
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1875, invention cannot be predicated of this element of the 
combination; indeed, there is no pretence that it can be. If 
invention can be found at all it must, therefore, be in the 


dynamo, ae | 
“The combination of the first claim contains the following 


“1, A dynamo. 2. Translating devices arranged in mul- 
tiple arc, 8. Field circuit of constant resistance for 
primarily energising the field magnet. 4. Another field 
circuit whose resistance is varied by the addition aud 
removal of translating devices. 

“The elements of the other claims are substantially similar, 
and in view of the conclusion reached, it is unnecessary to 
consider them in detail. Claim 8 differs from the other two, 
in that the shunt circuit must be supplied from the main 
conductors. 

“Tt will be seen that the first claim is not for a dynamo 
of the Edison t or for the system of electric lighting 
adopted by him, bnt, on the contrary, that it is broad enough 
to cover, and does cover, any dynamo having the described 
characteristios in combination with any translators in 


rom arc. 
“The Brush patent relied upon by the defendants was 
Nue: for 17 months before, and was granted one month 
ore the earliest date fixed for the alleged Edison inven- 
tion. 
“The Brush patent is for an improvement in dynamo- 
electric machines, and has for its object the maintenance in 
such machines of a magnetio field while the machine is 
running, whether the external circuit is closed or open. 

“Without analysing the patent in detail, suffice it to say 
that the description is specific, carefully drawn and clearly 
illustrated by diagrams The dynamo of the patent is a 
compound-wound dynamo having a shunt and series coil, 
the former of high resistanoe and the latter of low resistance. 
In some of the figures the series coil is wound over the shunt 
coil; in others the shunt is wound over the series, and in 
another figure the two cells are wound on opposite ends of 
Ше same core. The dynamo is designed to generate and 
maintain a sufficiently constant electromotive force and pro- 
duce an amount of current always corresponding to the 
amount needed by the devices in the working circuit. Mr. 
Brush shows his machine in combination with electro-plating 
in multiple arc, and Mr. Edison shows his in combination 
with electric lighting in multiple arc. This is the principal 
distinction between the two. If the one multiple arc circuit 
be the equivalent of the other, then it cannot be denied that 
every element of the patent in suit is found singly and in 
analogous congeries in the Brush patent, and that they are 
described there во as to be more readily understood, at least 
to the uneducated lay mind, than in the Edison patent. 

“Not only is this clear from the Brush patent, but the 
proof shows that a number of machines were built pursuant 
to its directions, and were commercially used more than two 
years prior to the date of the application for the Edison 
patent. These machines exist at the present day, and what 
ig er remarkable and almost unique in patent litigation 
is the fact that, in an art which has progressed with giant 
rides, machines made nearly 20 years ago are not only 
Vise i but practically as successful as when first built. 

то of these working dynamos have been introduced in 
evidence, one by the сарана and one by the defendants. 

юп 18 capable of doing the same work now as in 1880. 

The complainant's ition, if sustained, would lead 
to the conclusion that Mr. rush, after having obtained his 
patent in which the dynamo is described as suitable for an 
electro-plating circuit, could have attached the same dynamo 
lo а well-known lamp circuit and have obtained another 
patent for that, and во on, as often as he changed the 

“ Even thong this work required nlargement, ad 

ough this work required er ment, adjust- 
ment, and some change in the winding, it would still bea 
question of degree within the realm of the skilled mechanic. 

To restrict the Brush patent to electro-plating would be 
M unfair ва to restrict Edison's to electric lighting. The 
“ illnstrates his dynamo in connection with the Grst-named 
enen devices, and the other with the second-named 


“ But even were there more doubt as to the correctness of 
S Conclusion reached, the coart should still hesitate to 
бт a patent ід the sixteenth year of its age, and thus lay 


Mira of the i angle to 
pieces, following the lines of Ewing's reasoning, and 
of 120° is selected as a mean value. For this we diia 


our readers to the original paper. 


the entire art under tribute, when the public has had a right 
to assume that such a system as the defendants are using 
would not be molested. 

“The Bill is dismissed.” 


A POWERFUL ELECTRO-MAGNET.' 


WE are now able to give the exact figures of the construc- 
tion of the electro-magnet designed by M. Pierre Weiss, and 
described in our number of June 17th last. It is of con- 
siderable interest, as giving?’very intense. fields with very 
* 5 тимэ, a . 1 5 E Ой 
Fig. 1 shows its arrangement and proportions. e large 
bobbin carries 12, 200 {turns!’of- wire, and еле of the small 


€-SO%> эб ------ 270°%м --------- X-507, > 


bobbins 600 turns. The wire is of 2 mm. diameter, and 
carries a current of 9 amperes for two hours consecutively, 
or 14 amperes for 10 minutes, without excessive heating. 

In addition to these, two bobbins (see fig. 3), each carry- 
ing 200 turns, can be placed on the pole pieces close to the 
gap, giving in all a possible magnetising force of 63,000 
turns. The largest amount used is said to be 50,000 turns. 
The resistance of the circuit is 9 ohms. 

Several sets of pole pieces are used, and are shown in 
fig. 2. Pole pieces, a, give а large uniform field of about 
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2,000 units; pole pieces, 5, a smaller, but still fairly uniform, 
field, of about 20,000 units; while c and d are used for small 
and very intense fields up to 30,000 unita. 
A good deal of M. Sagnac's paper was occupied with a 

e given to conical pole 


THE RELATION OF CHEMISTRY TO ELEC. 


TRICAL ENGINEERING. 


A PREDICTION as to the future possibilities of electricit 
would bardly be complete without а mention of its applica: 


See page 835 of our issue of June 17th, 1898, 
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tion to chemistry, and the probabilities are that develop- 
ments in the near future will show even more clearly than 


at present the close relationship between chemistry and 


electrivity. 

The science of electro-obemistry is one of great import- 
ance to the electrical engineer from two opposite points of 
view.. The promise has been made that discoveries in this 
science will furnish the means of transforming chemical 
into electrical energy whereby energy in а useful form ma 
be obtained direct from coal; and if this promise is fulfilled, 
even to the extent of economically transforming 10 per cent. 
of the energy of carbon directly into electrical energy, the 
influence on the present methods of power generation can 
hardly be estimated. On the other hand, the transforma- 
tion of electrica] into chemical energy offers the electrical 
engineer ап advantageous method of disposing of energy in 
the manufacture of useful chemical products. The former 
оро s one almost entirely of the future, while the 
atter is already one of industrial importance at the present 
time. 

In the whole engineering field there is probably no section 
about which less is generally known, and in which the refine- 
ments of the best engineering practice have been less applied 
than in electro-chemistry. From its great importance and 
the wonderful possibilities presented by it, such a condition 
of affairs may seem surprising, but it may poseibly be attri- 
buted to the fact that all who have been actively engaged in 
this line of work very jealously keep their processes secret, 
and what has actually been accomplished in this field, and 
the knowledge of methods used is by no means common 
property. Some of the leading manufacturers using electro- 
metallurgical and electro-chemical processes, frankly admit 


that it is not their policy to take into their employ ambitious . 


young men of technical training to learn the ess unless 
they are financially interested, and that it is to their 
interest to keep the details of their business in as few hands 
as possible. 

Although there is apparently a considerable amount of 
electro-chemical literature, a large part of it is unreliable 
and misleading fror the fact that it is largely derived from 
patent specifications, in which any number of claims are 
made, but no reasons are given as to why these claims cannot 
be realised in practice, and there is a remarkable dearth of 
published data lerived from practical working on an industrial 
scale. 

The advantages to be derived from electro-chemical 
industries are manifest to both the chemist and the electrical 
engineer, for to the former it means a new and cheaper 
method of manufacture and the possibility of obtaining sub- 
&tanoes which could be obtained in no other way ; while to 
the latter it offers a possible means of solving some of his 
hardest problems, such as the utilisation of water-power 
without long-distance transmission, and the raising of the 
central station load factor to a value which will enable the 
equipment to be utilised to its full extent. That some 
progress in this direction is being made is shown by the fact 
that over one-half of the power contracted for at Niagara 
Falls is to be used in electro-chemical processes. 

The consumption of energy for electro-chemical or electro- 
metallurgical processes seems to offer an ideal solution for the 
second problem. This is especially true if the operation is 
one that can be started and stopped at any time, and in which 
the amount of power may be varied at will. With such a 
condition of affairs we should have a load greatly superior to 
any day load at present in that it would be absolutely £t:ady 
and would not overlap the lighting load, Although such a 
load could be obtained by an efficient method of power 
storage, all methods which have been proposed for this 
purpose involve a large percentage of loss in the trans- 
formation of energy, as well as an expensive equip- 
ment, which greatly increases those important items on 
the books of central stations, namely, “interest” and 
“ depreciation." If the surplus energy could be utilised in 
producing some marketable product, the interest and depre- 
ciation upon the extra investment would represent а portion 
of the cost of the article produced, and would not enter as an 
item of expense into the operation of the power etation. 

From the chemical engineer's standpoint, the question is: 
Where can power be obtained in sufficient quantity and at a 
low price? He might obtain it from the central station, 
paying for it at the usual lighting rates. A greatly reduced 


enough во 


rate could be obtained from the same station, however, if the 
power is to be used only during certain portions of the day ; 
that is, when there is slight demand for lighting current. In 
order, however, to avail {ше lf of this rate, the cost of the 
electrolytic equipment for utilising the current must be low 
t the interest and fixed charges upon the 
capital invested in apparatus shall not be great enough 
while the apparatus is not in use, to offset the saving made 
by the reduced rate for power. If ] and continual 
amounts of power are required, an efficient steam plant 
might furnish the energy at a small cost per H.P.-hour. 


"The utilisation of water-power seems to be the ideal source 


of supply for electro-chemical work; but here, again, a limit 


is placed, from the fact that if the power is at a considerable 


distance from industrial centres, the transportation rates on 
the raw material and the finished products will generally 
overbalance the saving made in the cost of power, and as a 
result, electrolytic industries deriving power from steam 
lants are successfully competing with water-driven instal- 
ations. 

Among other sources of cheap energy which may enter 
into competition may be included power plants located near 
coal fielde, where fuel obtained at the actual oost of mining 
could be used; also power plants deriving their energy from 
the waste gases of blast furnaces and coke ovens, which 
energy is far more than sufficient to supply the power now 
utilised in such works. The principal problem for the 
chemist, then, is not how to obtain a cheap source of energy, 
but to develop and perfect the electrolytic apparatus, ко that 
the energy may be utilised. 

There is а very substantial paper on this subject by Mr. 
С. F. Burgess in the Wisconsin Engineer, Vol. ii, No. 2, 
pages 134—142, whioh is well worth careful 
of our readers who are responding to the growing interest 
in electro-chemical work. Mr. Burgess not only indicates 
the directions in which new enterprises may possibly succeed, 
but, which is equally valuable, points out the roads along 
which those who travel will encounter failure. 

The paper contains a scholarly classification of the chemical 
changes which can be effected by an electric current, and 
explains the properties by virtue of which these changes are 
brought about, and then comes illustrations from processes 
which are actually being commercially exploited at the pre- 
sent time. Papers such as his are most acceptable at the 
present time, when some of the best men amongst us, not to 
mention some of the most substantial capitalists, are being 
attracted to the problems of industrial electro-chemistry. 


GENERAL POWER DISTRIBUTING 
COMPANY’S BILL. 


A CONTEMPORARY, referring to the recent ndence 
which has appeared in the public press with to the 


above Bill, makes the following note :— 


But in the particular instance selected by Mr. Hammond, with a 
view to illustrate his argument, he has entirely ignored the fact that 
the company about to commence supply is to be bound down not to 
compete with the local authorities. 


We can imagine the amusement which this ph 
must have afforded to the promoters of the Bill, whose chief 
aim is to secure the right of competition in the large cities 
and towns embraced in their area. 

The fight which Mr. Robert Hammond is waging on 
behalf of the city of Sheffield, Dr. Hopkinson on behalf of 
the city of Nottingham, and Prof. Kennedy on behalf of the 
town of Rotherham, is to prohibit the company from intro- 
ducing a competitive supply, and the naive note of our con- 
temporary quoted above must have afforded eqaal amusement 
to these gentlemen as to the promoters of the Bill, for the 
one object for which they are striving is treated by our con- 
gx wet ag one that has already been achieved. 

hose who followed the proceedings of Lord Northbrook's 
Committee until it finally disposed of this Bill, are, of 
course, aware that the calm spse dizit of our contemporary 18 
based upon an absolute misapprehension. It is, of course, 
always dangerous to rely upon second-hand information, and 
doubly so in a case where the slightest ambiguity in the 
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report may lead to & total misconception. Possibly some 
of our readers may also have been misled as to the actual 

ition of this most important Bill, and we therefore think 
it well to make clear the present position. . 

As presented to the House of Lords Committee, it was 
very far sweeping in its scope, the area of supply set out in 
the first schedule being described as follows: | 

The area within which the company intend to supply electricity 
comprises so mach of the counties of Darby, Nottingham, Lincoln, 
and the West Riding of the county of York as is contained by a 
eitcle drawa upon the map of England at а radius of 26 miles 
from the north-west corner of the I ‘church of Warsop, in 
too, towns, vilages, weber distriote, rural districts, parishes, 
ertrparohial and other places within the county and parte of 
ош before mentioned. i t 


It will be seen that there was not excluded the area of a 
single local authority, but between the drafting of the Bill 
and its consideration before committee, two local authorities 
incladed in the area had apparently come to terms with the 
company and obtained exemption from the operations of the 
Bill, those two local authorities being the towns of Derby ard 
the Urban District Council of Hoyland Nether. 

Doring the progress of the Bill in Committee, the pro- 
moters of the company offered a clause providing for the 
exemption from competition of those local authorities who 
were willlog to obtain from the company a supply in bulk, 
bat this danse was во hampered with stipulations that it was. 
not морфий by the opposing corporations. It will be 
remembered that when the preamble of the Bill was declared 
to be proved, the representatives of the opposing corporations 
left the room in order to reserve to themselves the right of 

ition in the other House. In their absence, on a 
subsequent day, the clauses of the Bill were duly considered, 
with the result that Clause 37a was introduced and accepted 
by the Committee in the following form :— 


any borongh which shall be supplying electric en under an order 
œ Act empowering such 8 p 


yu af the least, and thereupon the com shall, save as herein- 
Иш mentioned, be restrained for such “period from distributing 
electrical energy under the power of this Act within the said 


А event of the corporation failing to give such counter 
or, having given the same, failing to enter into such under- 


photon, 
ing to take a sup ly in balk, the com 's powers to supply 
within such borough shall be unaffected by the Provisions of his 


2i Provided that if three months before the end of the said period 
three years, and any subsequent реа of three years, tbe cor- 
shall give notice of their desire to continue the taking of a 
у in bulk, the company shall continue to give such supply at a 
and minimum amount to be agreed between the parties, or, 
меш a Fe Shea) MENU ишен кошш 
provided, and thereu ons вес 
wp to qu extended period. i i 
ver the company makes default in supplying ene n 
to the corporation as aforesaid the com rs Ji be liable to 
Hun shall pay to the corporation, in addition to the penalties for 
sil y by this Act provided in the омо йа owner ox 
ocoupier, expenses, costa, charges expenses w 
tbe corporation may be under liability to рау or shall have paid in 
us of fallere of supply or pressure, which liability shall have 
5 by reason of the default of the company as aforesaid, and the 
ount of such penalties shall not be limited шы far, uer ruis 
hilum to supply." the marginal note whereof is Penalty for 
ти that in any event the company shall be at liberty to 
1 роже "ш such area, for trade purposes, who и 
4 Trade units per саст a supply of not less 10,000 Рош 
Unies the above clause be modified in the House of Com- 
mons it will ba noted that :— 
Ж The company wil have power to compete with the 
ant in the case of consumers taking 10,000 
Board of Trade units per annum and upwards, 


(b) They will only withhold compstition in the case of 
consumers taking less than 10,000 units per annum on the 
local authority agreeing to take electricity in bulk. 

Manifestly if the House of Commons confirms the action 
of the House of Lords, and shows itself prepared to grant 
powers of supply over areas of 2,000 square miles to an 
company whoee enterprise leads it to be first in the field, 
there will be, in the coming session, a shoal of such ap- 

lications embracing probably the whole of the United 

ingdom in their operations, and. thereby reducing the 
value of the 200 provisional orders at present held by local 
authorities. | | 
. Thongh only some half-a-dozen local authorities, holding 
provisional orders, are directly affected by the present Bill, 
the whole of the local authorities throughout England are 
jointly interested with them in defeating the Bill. We 
underetand that the Municipal Corporations Association 18 
calling upon all its members to use their best endeavours 
to defeat the Bill in the House of Commons, or at all 
events to endeavour to get introduced in the Bill the 
clanse which our contemporary deems to be already there. 


CORRESPONDENCE. 


Helios v. Braulik. 


An inaccuracy has occurred in your report of my evidence 
in the above case. І did not state that the Crompton lamp 
had no reflector when received by me, but quite the reverse. 
It had the same reflector then as it possessed when produced 
in Court, but the bridge piece had inadvertently been tarned 
upside down. | 

I stated that the insulator in the bridge piece which was 
there originally was now missing, but that no globe had been 
sent with the lamp some 14 or 15 years ago. Your report 
would imply that a reflector had subsequently been fixed. 


J. Hayton Greenhill. 
Belfast, July 11th, 1898. 


Are Lighting. | 


Our attention has been called to the advertisement of 
Merers, Johnson & Phillips on the front page of your issue 
of July 8th with reference to the lighting of Portsmouth. 
This advertisement is calculated to produce the impression 
that Messrs. Johnson & Phillipa are still in а position to 
supply lamps similar to those supplied. by them for the 
lighting of Portsmouth, whereas the facta sre, that these 
are RERA lamps under license from Messrs, Brockie 
an ei. | 

Messra. Johnson & Phillips have no longer any license to 
manufacture or sell these fam which 
obtained from this company. di : 883 
pee аһаН be obliged by your inserting this in your next 

Brockie-Pell Arc Lamp, Limited, 
WILLIAM BSHAIMPTON, Managing Director, 


The Meeting of Messrs. Thomas Parker, Limited, 


I notice that in your report of the i 
Messrs. Thomas Parker, Limited, Wolverhampt ш thal fase 
ро last Tuesday, appearing in your paper o the 8th i 

wish to correct a statement that was reported I had па" 

I inquired what they allowed for depreciation of machine 
and was reported as having said “that it was old machin id 
it was only worth scrap iron." This is an entire) in s 
Em vns Pins I did say, was that dtu 
machinery was rot always kept up wi 
not up to date, then it oonld be regardada 700d and also 
and only worth scrap iron.’” The cost of repairs, жаре 
and keeping machinery in first-class order is generally [е 
and that was the reason that I inquired what th : mL 
for depreciation for the same, тм 

Thomas Smith Heaton. 
D 
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Re Worcester Waterworks Alternating Motors. 

We notice in the paper which appears in your issue of 
8th inst., on * The Practical Use of Single-phase Alternating 
Motors,” by Mr. E. E. Hoadley, a statement that the two 
30-H.P. motors in use at tbe Worcester waterworks were 
made by the Oerlikon Co., Zurich. As our senior was 
responsible to the contractors who erected these motors, the 
Brush Electrical Engineering Co., Limited, we are able to 
inform you that they were manufactured by Messrs, Brown, 
Boveri & Oo., of Baden. | 

Ав we are acting as agents for Messrs. Thomas Richard- 
son & Sons, of Hartlepool, who hold the conceesion for the 
manufacture of Brown-Boveri plant in this country, we 
write to ask you to kindly make the above correction. 

We take note of Mr. Hoadley’s remarks as to their high 
efficiency, which fully confirm the tests which our senior him- 
Self made at the time these motors were put into use Beveral 
years ago, and we venture to think that his (Mr. Hoadley’s) 
statement which reads as follows :—“ The motors are started 
up by the stoker or labourer on duty at the waterworks, and 
once started need no attendance, skilled or otherwise, for as 
soon 88 they are started the door of the motor house is locked 
and the stoker goes back to his fires,” is а highly satisfactory 
testimonial to the practical working of the Brown-Boveri 
alternating motors. 

Geipel & Lange. 


А Correction. 


I am informed that at the end of your description of the 
Wakefield Electricity Works you say that before I took up 
my position at Wakefield I was “at the works of the York- 
shire House-to-House Company," by which it may be in- 
ferred that I was in the employ of that company. This is an 
error, my only connection with that company was in the 
pret of superintending engineer, representing Mr. Robert 

ammond, for a period of about two months during the 
erection of one of the new planta. 

J. K. Brydges, 
City Electrical Engineer, Wakefield. 


An Electrical Gear for Motor Cars. 


I have read with much interest the short article in your 
issue of June 24th last, on “ An Electrical Gear for Motor 
Cars,” proposed by Mr. William Morrison, “the Chicago 
inventor.” 

It may be of interest to record the fact that the same idea 
occurred to Mr. John Fielding, M.I.C.E. (of Messrs. Fielding 
and Platt, Limited), about a year ago, and he obtained 
provisional protection for it. 

In August, 1897, we jointly made a number of experi- 
ments to put such an arrangement to the test. 

A small oil engine was belted to the pnlley of a half H.P. 
dynamo, and drove the armature at constant speed. 

. Y The fields (which were of the Manchester type and readily 
balanced) were supported on bearings at the outer end of 
each armature bearing, and were free to revolve therein. 

. Two insulated brass rings revolved with the field magnets, 
and to these the dynamo was series connected, а variable 
resistance being used to olose the oircuit between two 
stationary brushes which made contact, one with each ring. 

A pulley fixed outside the field magnets, and to which a 
brake could be applied, completed the arrangement. 

To obtain the rated power from the motor it was necessary 
to provide at least double the ordinary speed on the armature 


driven by the engine, во that the relative speed between the 


armature and fields had the normal difference when the latter 
were revolving. | | 

. For instance, if the motor gave 4 B.H.P. at 1,000 revolu- 
tions per minute when supplied with current under ordinary 
conditions, then the armature bad to be driven at approxi- 
mately 2,000 revolutions in order to obtain 4 B.H.P. from 
tbe revolving fields. . 
It is evident the usual speed reducing gear between the 
motor and the driving-wheel of & vehicle would be required, 
because in order to obtain direct coupling to the driving 
axle, a large torque would be needed to start the vehicle from 
a state of rest, and necessitating a slow speed dynamo of 
such size and weight as to be prohibitive. 


As regards reversing, it would be ble to reverse the 
motor by having an open and crossed belt from the engine, 
but a mechanical gear between the motor and driving 
wheels, as you suggest, seems the more practicable method, 

Whether this system of transmission can be proved to 
be as “ideal” in practice as it at first 8 bas yet to 
be proved. : | 

Query—What would be the efficiency of the combina- 
tion under the most favourable conditions? 


| W. A. Walton, A. I. E. E. 
Gloucester. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


Mr. Ілттілав, in opening the case for the V „ sald the applica- 
tion was one for the confirmation of an order : 
Trade to enable them to supply electric energy for lighting and other 

in Bermondsey. re was already a company in the parish, 
the don Electric Supply ion, which professed to supply 
electrical power, but although they had had the power since 1889, up 
to the present moment they had only supplied a very pet 
indeed of their compulsory area. They had laid trunk mains tbrough 
the parish, one in 1883 and one in 1897, but they were & company 
which supplied a considerable number of other places besides 
Bermondsey. They had laid out some £5,000, but by reason 
of their non-supply over their compulsory area they had 
rendered themselves liable to penalties amounting to £50,000 for net 
doing their duty. The company was now in the hands of a receiver. 
The Vestry had applied to them on various occasions for light, and 
the Conservative Club and various other institutions in the parish 
bad asked for the light, but they had never been able to get it. The 
consequence was, that the үа felt themselves com to do 
something in the matter themselves. The supply of the company 
was not a satisfactory one where it was given, for it was on 
the alternating system, instead of the continuous system. Their 
application was on exactly the same lines as that of the 
Newington Vestry, whose provisional order had been confirmed by 
Parliament. He would remind the Committee that the whole of the 
matter of the Bermondsey application was discussed in the House of 
Commons on the second sending of the Bill, and it was worthy of 
notice that there was not a single opposing voice raised in the parish 
against the Vestry incurring the proposed expenditure. The area 
of Bermondsey was 627 acres, and the gross rateable value was 
£427,000. Newington, which had already obtained an order, had a 
rateable value of £501,000. They were in the position of many 
other London parishes of finding increasing difficulty in getting 
rid of their refuse and waste and general filth. What they 
proposed to do was to utilise this refuse in providing the heat which 


would be required for the purposes of their eleotric light, and the 
consequence would be an enormous saving to the parish in that one 
item. They also proposed to light the public lampe at the very 


lowest price. They reckoned they would be able to do it about 2d. 
per Board of Trade unit, whereas the cheapest they could get the light 
from the company was 3d. per unit. In addition, they would be able 
to supply private consumers as low, if not lower than the company 
were doing. 

Evidence was then called in support of the application. | 

Mr. J. E. WALLER, consulting engineer, replying to Mr. FrrZGÉBALD, 
said the Newington order was the only case in which the local autho- 
rities had been given powers against an existing company. The 
London Electric Supply Oorporation worked on the high tension 
alternating system, but the Bermondsey Vestry to work on 
the low tension continuous system, which had many advantages over 
the other. The present company bad never taken any steps to get 
customers in its compulsory area, and they only supplied a very small 
portion of the area. He was of opinion that the Vestry would be 
able to supply electrical power for porne lighting at an expense 
of 2d. per Board of to private consumers at 6d. 
He then instanced the advantages which had accrued to 
the public from local authorities undertaking the 
In the case of Bt. Pancras the electricity only cost the V 
2776d. per Board of Trade unit, and they sold it at 57? 
The Metropolitan Electric Supply Oorporation worked at an expense 
of 4134. per unit, and their average charge was 6'35d. Не was 
5 l m favour of municipalities supplying electric power as 
against pri companies. 

Oross-examined by Mr. PEMBROKE SrzPHENS: He estimated the 
cost of the generating station at £15,635, and the dust destructor 
would cost another £10,000, exclusive of land. ы 

Dr. Hvem Млнвғівгр Ronmson, vestry clerk and solicitor to 
the Shoreditch Vestry, gave evidence as to the advantages which 
that parish had derived from the supply of electricity. He stated 
that ap to June 24th of this year, which was the first complete yeat 


тео u 


Vol, 43. Wo. 1,077, Јот 15, 1896.] 


THE ELEOTRICAL REVIEW. 


79 


fund, the net profit had amounted to 22,903. They had 
destroyed 25,000 tons of refuse, and there bad been a saving in that 
item of £740, whicb, added to the profit already referred to, made 
a net profit of £3,043. 

Mr. T. Оох, chairman of the Electrie Lighting Committee of the 
Bermondsey Vestry, Mr. E. Gove OLARKE, assistant clerk to the 
Vestry, and Mr. L. Јоварн Downam, clerk to the Kensington Vestry, 
also gave evidence in favour of the application, after which the 
Committee adjourned unti! the following morning. 


BagMOBDSEY PROVISIONAL OR DNR. 


Tbe House of Commons Committee sat again on Wednesday to con- 
sider the application of the Bermondsey Vestry for an electric lighting 
ord 


er. 
Mr. Roszat STEWART Bam, managing director of the London 
Electric Supply Corporation, continued bis evidence against the 
spplication. The Electric Supply Corporation had been in existence 
for 10 years, and bad spent £1,000,000 in capital, and were abont to 
issue a further £100,000 4 per cent. debenture stock, the whole of which 
had been applied for. He thought it impossible for the Vestry to 
supply electricity for public lighting at anything like 2d. a unit, or 
double that. Ав private lighting, it was entirely opposed to 
his experience that anything like 20 units would be consumed ina 
3 like Bermondsey. His experience was that 12 unite 
үн the very outeide that would be consumed, and that was for 
the best class of houses, such as public houses and large shop 
The average of the whole of their supply, taking in such plapa as the 
Alhambra and Pavilion, and many other theatres, was 18 units. He 
considered that the interest and sinking fund on the money which 
the Vestry would have to borrow to erect the generating station and 
m would eat up all the revenue they would derive, without 
ving anything for the cost of production. He was confident that 
в station м proposed by the Bermondsey Vestry would result in а loss 


to the ratepayers. 

Cros-examined by Mr. LrrrLER, WrrwmESs said the reason they 
objected to the loss of ratepayers’ money was that it would mean 
competition to them. It was true there was no demand at present in 
the pariah, but the com were looking to the demand to increase. 
They did not consider it was fair competition on the part of the 
Vestry to compete against them, consi that the Vestry could 
purchase at the end of 42 years. The cost of production to them, 
not tbeir great supply, cost them over 3d. a unit. 

Oan you name any one шо with a higher cost of production 
than yours ?—So far as the hed statements of the Metropolitan 
Company are concerned—which, I may say, are not reliable—they 
are more than ours. 

Continuing, Wrraxss said that the accounts of the Shoreditch Vestry 
showed a loss on the electric lighting. He impugned the accuracy of 
the figures to the extent that £2 9s. 9d. represented the total cost of 
the distribution of electricity in Shoreditch for one year. 

Are you or are you ite porog to pledge yourself to the Committee 
tr la е shall extend our mains where there is а 


Mr. Lrrrr xn: That means you won't. 

Re-examined by Mr. Өтұрнимв, WrrNESS said there had not been 
a single demand made by a tradesman of Bermondsey which they 
теге not prepared to meet. He considered that it was a great hard- 
ship that the Vestry, of all bodies in the world, should come in to 
compete in Bermondsey. 

. Lirrizr eharacterised the position taken up by the company 

M extraordinary, for it was en opposed to the provisions of the 
Act. The only question for the Committee was whether it was a 
suitable application. The company had only spent £5,000 on the 
parish, and that in a corner where none them to do much. 
People would not take the light before they saw it at their doors, and 
that was what the Vestry intended to arrange for. The parish and the 
pariah аса were unanimous in going on with p puru r iy 
interests and there was no reason why the o sho 
not be coin К 

The decision was suspended until after the hearing of the applica- 
tion for confirmation of the Marylebone order. 


MABYLEBONS PROVISIONAL ORDER. 
The Committee 


Worley Taylor, C. O.; Mr. Freeman, Q.C ; and Mr. Hamilton 


те supply in the hand of someone, is it 
thould be the local authority. Competition been 
from the outaet by the Board of Trade, and it was the opinion of the 
Board thet where there were two competing companies in an area 
they should have different systems. In a number of areas smaller 


than that of Marylebone there wae eempotition, and И aucther com- 
in the district 


pany went to Parliament to obtain an osder to 
there was no doubt that the would be granted. That 
session two applications had been made to the Vestry to allow com- 
petition, and one petition in favour of allowing a company to com- 
pete had been signed by 2,000 ratepayers. There was no distinction 
to be drawn between another company or the local authority coming 
in to compete. It was with & perfect knowledge of this that the 
company embarked its capital in the Marylebone undertaking. The 
Vestry never intended to part with the right, to let another company 
in, or debar themeelves from coming in, and that was perfectly well 
understood by the company. The Metropolitan Company supplied 
Marylebone, and had two generating stations in the parish, but under 
a Bill which had passed through another House, the company 
would have pcwer to go to Willesden to make a central generating 
station. 16 was admitted that that was Boia to supply the 
deficiencies which at present existed in Marylebone. Bat that 
station at Willesden was not to supply Marylebone alone 
and they had to consider what was going to happen when the time 
for purchase came. The local authority would certainly be unable to 
purchase the generating station at Willesden, and in other words, 
what it came to was that purchase would become a dead letter. If 
another company was allowed to come in, the difficulties would be 
increased. He contended that the mere fact that the company did 
not like opposition was no ground of objection. But companies did 
TR і 5 what m аг рел rate-aided ompa on, and 
the Metropoli om i ven notice to a ога 

visional order for Shoreditch, үт ai 

Mr. T. B. Hrrenma, member of the Vestry of Maryle and 
chairman of the Electric Lighting Committee of the Vestry, the 
Vi ие Rn шш щш ts оа ol ша pardo, Пи 
should be а competitive supply of electricity, and that it should be 
done by the Vestry rather than that another company should oome in. 
Up to the present time the Metropolitan arg rad had not met all the 
requirements of the parish, and he believed if there was competition 
they would get better light at a cheaper rate, and the poorer classes 
would then be able to get the light. If there were two sources of 
supply, they would be safe in the case of accident, for on two occa- 
sions they had been placed in darkness, owing to fires at the gene- 
rating station. The Vestry believe that there was sufficient demand in 
the pariah both for the company and the Vestry, for the Vestry 
would be able to meet certain demands by their system better than 
the company. They did not think it would interfere with the com- 
pany much. He believed the undertaking would be remunerative to 

he Vestry. After they had provided 5 per cent. for interest and 
sinking fund the rest of the profit could go to decrease the price, 
which would tend greatly to increase the demand. They would be 
able to work the generating station with a dust destructor. 

By Mr. Batrour BRowmE: He knew that the com were 
obliged to lay mains when they were requisitioned. He ¢ dia not 
know that there were 122 miles of mains laid in the parish by the 
company. He admitted that they had obstructed the laying of mains 
by the company. They had no official notice that the company were 
putting down plant to supply continnous current. 

At this point the Oommittee adjourned. 


LEGAL. 


R ч 


CooPER v. тни ELNOTBICAL INSTALLATION Company, LrwrTED, 
AND OTHERS. 


Ix the Court of Appeal on Monday, before the Master of the Rolls 
and Lord Justice Ohitty, the case of Cooper v. the Electrical Instal- 


bad been before their Lordships on appeal by the plaintiff from an 
order of Mr. Justice O who had struck out the statement of 


"e ent had been arrived at. 
TER OF THE ROLLS ssid there was nothing for it, then, but 
this 


to dispose of the appeal. The case was a little peculiar, . 
was not the first time that an application to strike 


of claim had been made. The action 


bad 

them but with liberty to amend. The plaintiff had amended 
statement of claim, but the O'Brien Company still said that 
was no cause of action them, and Mr. J Obannell 


taken that view. 16 appeared to him on looking thro 
that even now no cause of action was shown against 


Company were joint owners or were jointly interested in 
assigned his interest 
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on Company an 8 rien Company 
were claimed. Well 
the O'Brien Company, the claim could not stand. All the particulars 
of claim, with no exception, were open to objection, however much 
the plaintiff amend. F bs 
were disposed of, but there was one, called the Safety Wall Plug, 
which bad been worked, not by the Installation Company, and still 
less by the O’Brien Company, but by Messrs. Hodges & 
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were the sole licensees of the Installation. Company. The plaintiff 
claimed to recover against the O’Brien Company on the ground that 
they had worked under the license, but the statement of claim did 
not show that the O’Brien Company had received anything, and the 
claim therefore failed. The appeal would therefore be dismissed, 
and with costs. 

Lord Justice Currry, in concurring, said the mere statement that 
the O'Brien Company had received profits was not sufficient. 

The appeal was accordingly dismissed with costa. 


Lam AOOUMULATOR COMPANTESG. 


A MOTION in re the Lamina Accumulator (Elieson's British Patents) 
Syndicate, Limited, and in the matter of the Elieson Lamina Accu- 
mulator Company, Limited, the Earl of Galloway v. the Lamina 
Accumulator (Elieson's British Patents) Syndicate, Limited, came 
before Mr. Justice Kekewich in the Ohancery Division last Friday. 

Mr. Wasmincton. Q C., (with him Mr. Mac Swinney), said he had 
to move on behalf of the Earl of Galloway for the appointment of a 
receiver. The principal ground on which the application was made 
was that the company who were the purchasers of the assets of the 
syndicate by which the debentures held by the Earl of Galloway were 
granted, were threatening to place a charge of £4,500 on these assets 
in priority to the debentures in question. The motion was originally 
before his Lordship on June 10th, and stood over on terms. In per- 
suance of these terms the company had paid £1,0C0 to the bankers 
for Lord Galloway's security, and had also paid the interest on the 
debentures down to June 30th, but no payment had been made in 
respect of the principal of the debentures, nor had they done what 
they were bound to do by their agreement with the syndicate, vis., 
issue to the Earl of Galloway debentures in the company in lieu of 
the debentures he held in the syndicate. 

Mr. BBAMWELL Davis, Q.0., said he appeared for the company, 
who were as anxious to give his саре е debentures as he was to 
receive them, bnt they could not get the liquidator of the old syndicate 
to settle the matter. 

Mr. Curren, QO.: I appear for the syndicate. The liquidator 
writes that he would be happy to render assistance, but requires cer- 
tain accounts for small amounts first to be paid. 

It was ordered that the motion should stand over for a fortnighton 
terms, to enable new debentures to bo issued pursuant to the agree- 
ment, the company undertaking to carry on business in the usual way, 
and not to create any prior charge in the meantime." 


BANXRUPTCY PROCEEDINGS. 


Тнв creditors of Edward Augustus Ingold, electrical engineer and 
accessories merchant, 66, Wandsworth Bridge Road, Walbam Green, 
met last Tuesday at the London Bankruptcy Oourt. The debtor 
started in the beginning of 1892 with £150 capital, derived from 
ратом savings, at Woodlands Road, Ilford, removing two years 

r to his present address. He has also traded in partnership with 
others. Then in March, 1898, he took premises at 3, Featherstone 
Buildings, Holborn, and traded there until recently, when he gave up 
the premises, being unable to pay the rent. He attributes hie 
insolvency to loss on the trading, a loss of about £300 that he had 
expended in the proposed flotation of the Phoenix Electrical Main- 
tenance Company, loss of about £2,000 by betting during the ү 
five years, and to his liability for moneys borrowed to satisfy gambling 
debts. The accounts file show liabilities £1,790 10s., against assets 
£2, exclusive of book debts £804, to which no value is attached. In 
the absence of any offer, the case was left in the hands of the Official 


Receiver to be wound up in bankruptcy. 


WersTuusstas ELECTRIO SUPPLY CoBPOBATIONM. 


Bnronn Mr. Justice Kekewich, in the Chancery Division yesterda 
(Thursday last week), a motion was in the matter of Kirk & Rendell 
v. The Westminster Blectrical Supply Corporation, Limited, for an 
injunction to restrain the defendant company from taking possession 
of certain works now in the course of erection which the plaintiffs 
were under contract to construct for them. 

Mr. Butcher, QO., appeared in support of the motion, and Mr, 
Warmington, Q.O., Mr. Roger Wallace, Q.O., and Mr. Platt for the 
defendant company. | 

Mr. Вотонвв said the plaintiffs were a firm of builders and con- 
tractors, and under a contract dated September 23rd, 1896, they 
undertook the construction for the Westminster Electrical Supply 
Corporation of certain works for the supply of electric light. The 
construction had been going on for a considerable time, as plaintiffs 
said, in entire accordance the contract. On June 8th notice was 
given by the defendants, purporting to be under the terms of the 
contract, calling upon the plaintiffs to execute certain works and 
remedy certain alleged defects within a limited time. Plaintiffs 
wholly denied that there was any default or defects, but on June 22nd 
a further notice wae served upon them by defendants claiming and 
stating their intention to take immediate possession of the works; in 
short, to turn out the plaintiffs, who had e plant on the premises, 
and to prevent them altogether from completing the contract, 
Plaintiffs denied that they were st fault, and they were bringing 
forward a very considerable amount of evidence to show that the 
delay in building the works was entirely due to the defendants 
themeelves. | 

Mr. WARMINGTON said the fact was that the contractors would not 


work according to the contract, and there had been af so long that 
2i." the Westminster Electrical Supply Corporation wanted these works 


.gompleted, | 
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Mr. Jusrrom Какичон pointed out that to make another contrast 
to bring new plant on the premises would take time. 
Er NY ee бы ры 

e the iffa vg the construction, an act, 
wish to build as quickly as possible. rend 


to the specifications and drawings, and any further specifications and 
drawings that the contract provides for, with the utmost diligence, 
and to carry out to the best of our ability the contract, and to proceed 
with due diligence with the works under the contract. Oar only 
desire is to go on with the contract and complete the works, and I 
should be perfectly willing to give an undertaking to that effect. 

Mr. WARMINGTON: The fact is, my friend takes one view of the 
contract and we take another. The architect is by the contract to be 
the sole jadge. They have quarrelled with the architect and that is 
the trouble. 

After consultation between counsel it was arranged that the 
motion should stand over on undertakings, with liberty to apply. 


BUSINESS NOTICES Ф. 


Electrical Wares Exported, 


Foreign Goods Transhipped. 


£ в. 
Wellington. Teleg. wire 15 of 


Annual Outing.—On Saturday last, July 9th, the staff 
to the number of about 34 panies | a b Pide Mestre. 


firm, was only the forerunner of a long series of successful outings, 
and althoug 
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selves on the bowling green adjoining the hotel. The Nag's Head 
Hotel was left about 9 o'clock, the party returning by way of Man- 
ebester to Hollinwood, after having spent a most enjoyable aud 
ош afternoon. We may add thatthe whole of the arrangements 
connection with the picnic were ably carried out by Messrs. Muir 


and Hincholiffe, to whom tbe greatest praise is due. 


British Thomson-Houston Company, Limited.— 
Amongst a number of important orders recently received by the 
British Thomson-Houston Company, Limited, are the following :— 
Two complete electrical роне plants for Messrs. Vickers, Sons and 
Maxim, Limited, one of 600 H.P., being for their Barrow works, and 
other, of 400 Н.Р. for their Erith works; s 600-H.P. factory in- 
stallation for Messrs. Lever Brothers, Limited, of Sunlight Soap 
fame; two large motor-alternator plants for the Newcastle-upon- 
Tyne Electric Sapply Company, Limited; electric brake equipments 
for motor-car and trailer, and a special water-tank motor-car, for the 


E 


Catalogues.— We have received a catalogue from Messrs. 
E. Gootens, Pope & Co., which illustrates and sets forth the details 
of their various lamps. The information given on the subject of 
lamps is interesting, and should prove useful to the 
ought to be mentioned that this firm opened Londoa 

. Guildhall Chambers, Basinghall Street, and is repre- 
Mr. M. W. O'Oonnell. 
ve received a useful catalogue of carbons manufactured by 
Schiff & Oo., of Vienna, who are represented in this country 


eal Engineer Fatally Injured.—Mr. Basil 
, 25 years of age, of Norman House, Bowdon, a young 
promise, received injuries at the new goods station of 
orthern Railway Company, Deansgate, Manchester, which 
resulted in his death on Tuesday, July 6th. Тһе deceased had placed 
s ladder оп the line and was attending to an electric lamp when а 
waggon was forced forward. 16 struck the ladder, and deceased fell 
the ground. He never recovered consciousness. A verdict of 
death was returned, and a rider added that the Railway 
Company had not taken sufficient precautions to provide for the safety 
of the men engaged at the lamp. 


Electrical Engineering in Brazil.— A company has 
jast been formed in Berlin with a capital of £250,000, to known 
м Die Brasilianische Electricitats ellschaft, to work an electric 
tramway, and also а telephone exchange in Rio de Janeiro. Mesars. 
Siemens & Halske, of Berlin, are interested in the new concern. 


Electrical Engineering in Italy.—La Società Vene- 
sacs di Elettro-Chimica is the title of a company which has just 
been formed in Venice with a capital of £24,000, to acquire and 
utilise certain available water-power in Corinthia, and to establish 
works for the production of carbide of calcium. 
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Lithin.—We have before us from the Deutsche Kabel- 
werke vorm Hirschmann Co. Act. Ges. Rammelsberg bei Berlin, 
testa by the Physikalische Technische Reichsanstalt, and samples of 
5 material, lithin, a species of hard rubber which 
can be need effectively for similar purposes to hard rubber and 
vulcanised fibre in the manufacture of dynamo transformers, 
бо, both for low and high tension work. It is supp ed in sh 
rods or tubes from j mm. up to any thickness. It is largely 
in Germany by the Post Office and the leading electrical firms, such 
M Schuckerts, Siemens, Allgemeine, &c., generally for H.T. work. Ac- 
cording to the tests it is not hygroscopic, immersion in water for 73 
N only 0°41 per cent. of а drop. Samples of both the 
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Messrs, Cordes & Co,, Berlin,—Messrs. Cordes & Oo, 
of 19, Elisabeth Ufer, Berlin, inform us through our representative 
that they are la order, various 


and coronae for aro either their own design or to the designs 
of customers. Our герен was shown samples of covers both 
in the rough and and enamelled. These well and 


the firm bas spent some years in England, so that they 
in English requirements. 


Messrs, H. F. Joel and T. Potter & Sons, Limited.— 
holiday of the employés of this company was held on 
last, when & most enjoyable day wasspent at Egham. The 

dinner served at the Angler’s Rest, at Bel Weir Lock, was excellent, 

aod the amusements provided for the 5 and their e 

engrossin . Boating, cr » 87 imming, 

aod other sports were encouraged by the presentation, by the firm, of 


a number of prises. We «Аша the head of the electrical 
department of the firm, Mr. Joel, on his success in winning the prises 
offered for both bowling and batting in the cricket matoh. 


Maltipolar Machines.—We have received an excellent 
catalogue of multipolar continuous current dynamos and motors 
from Mesers. Easton, Anderson & Goolden, Limited. There is a con- 
siderable amount of detail concerning this class of machine, and the 
text is aided by some excellent illustrations. | 


The Supply of Electrical Energy.—The Report from 
the Joint Select Committee of the Houses of Lords and Commons on 
Electrical Energy (Generating Stations and Sapply) was issued on 
Saturday in the form of a Blue-book. The following five questions 
were submitted to the Committee :—'' 1. Whether, notwithstanding 
the provisions of Section 12 (1) of the Electric Lighting Act, 1882, 

owers should bs given in any cases for acquiring land compulsorily 
or generating stations; and, if so, under what conditions as respects 
liability for nuisance, notices to surrounding owners, and otherwise; 
(2) Whether compulsory powers of acquiring land for generating 
stations, if proper to be rn in any case, should be given where the 
proposed site is not within the area of supply. 3. Whether, in case 
of а generating station, however acquired, not being situate within 
the area of supply, power should be given for the breaking up of 
streets between the generating sation and the boundary of the area 
of supply. 4. Whether powers should be given in any case for the 
supply of electrical energy over an area including districts of 


numerous local authorities involving plant of exceptional dimensions 


and high voltage, and, if such powers may properly be given, whether 
any, and what, conditions should be imp —(a) With respect to 
system and plant, and to the construction and location of 
generating stations, in view of the powers of purchase conferred 
upon local suthorities by Sections 2 and 3 of the Electric Light- 
ing Act, 1888. (5) With respect to the relations of the pro- 
moters to other undertakers and to local authorities within parts 
of the area; 5. Under what conditions (if any) ought powers 
to be conferred upon pone seeking to supply electrical energy to 
other undertakers and not directly to consumers.” The committee 
say with regard to the first question that the proved public advan- 
tages of electrical energy in the generation of light and power 
warrant, in their opinion, the granting to undertakers of compulsory 
powers for acquiring sites for generating stations and lands or ease- 
ments for pipes and mains therefrom, and other works. The powers 
should be granted on provisional orders, procedure by private Bill 
being reserved, as at present, for exceptional cases. As to liability 
for nuisance where the site is acquired under compulsory powers, the 
committee think the undertakers should not be subject to farther 
liability than that which is imposed by the common law in the case 
of persons exercising statutory powers and duties; and where the 
site is acquired uin impii the undertskers ought to be subject to 
the same liability. ey suggest no alterations as to the notices to 
be given. On the second point, the committee are of opinion that 
compulsory powers for the acquisition of land for a generating station, 
and lands or easementa for pipes, mains, and other works to the area о? 
supply, may also rly be given where the proposed site is not 
within the area of supply. As to the third question, the report 
recommends that in the case of powers being given for the erection 
of a generating station outside the area of supply that powers may 
be given for laying the mains in streets ng from the ting 
station to the boundaries of the area of supply, the local authority 
liable to maintain the streets having the option of breaking up and 
reinstating the streeta at the un ers’ expense. While it may be 
advisable to maintain the veto of local authorities as to the erection 
of overhead wires, it is not advisable that, in the case of overhead 
wires for traction гора the local authority, other than the London 
Oounty Council and County Boroughs should have an absolute veto. 
Dealing with the fourth and fifth questions, the committee observe 
that where sufficient public advantage i$ shown powers may be given 
for the supply of electrical energy over an área, including districts of 
numerous local authorities, and involving plant of exceptional 
dimensions and high voltage. With regard to giving compulsory 

wers of purchase the Committee think the provisions of the осы 

hting Act, 1888, enabling the local authority to an under- 
taking after aterm of years, inapplicable, asa rule, to the case of 
an „ energy in bulk at high voltage, but there may 
be special cases w t is desirable that the local authorities should 
bave the right to purchase reserved to them. To meet such cases 
they suggest that the Board of Trade should have power to insert 
the purchase clause ів the provisional order, if the local authorities 
conoerned can, in the opinion of the Board, show cause for such 


be im The committee report against the consent of the | 
authority continuing to be a condition 8 to the granting Py 
„ and suggest that the local authority instead should 


companies t 
rolling stock and plant being liable to distress. 


Switch Fases.—From Messrs. John Fowler & Oo. we 
have received lists of the Hall & Fuller high and low-pressure switch 
fuses, the chief novelty in these being in the coating of the high 
tension fuses with asbestos braidiog, which most efficiently dampe 


and extinguishes an electric arc of 2,000 
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Winchester.—With the opening of the Winchester 
Electric Light Works has come the establishment of a number of 
electric fittings agenta in the city. Messrs. E. W. Gudgeon & Oo., 
of Finsbury Pavement, London, have opened a branch at Messrs. 
Gudgeon & Sons, the Piazza, and are at present engaged in fitting 
up а large restaurant which is about to be opened in the High Street. 
Mr. E. T. Fiford, electrical agent of Southampton, has opened a 
branch in the square, and Messrs. Dicks & Sons, who are the sole 
agents for the Welsbach Incandescent Gas Lighting, have opened a 


department for electric lighting; and have already fitted ap two or 
three establishments. erie А 


ELECTRIC LIGHTING NOTES. 


Armagh.—The first real installation of electric lighting 
in the city of Armagh bas been the erecting of electric plant, &c., at 
the new buildings at the County Asylum, Armagh. The buildings 
are lit entirely with electricity, and are at present under the super- 
vision of Mr. H. Censer, electrical engineer. 


Ashford.— With a view to effectively oppose electric 
lighting companies, the District Council has resolved to apply fora 
provisional order. 


Bedford.—Considerable extension has been made in street 
lighting by the Corporation. 


Bexley.—Messre. Dolman, Pritchard & Oo. have written 
to the Bexley Rural District Oouncil, announcing their intention to 
apply for powers to supply the district, iccluding Bexley, Erith, 
Dartford, and Gravesend, with electricity. 


Blackpool.—At the meeting of the Town Council last 
week letters were submitted from the Local Government Board 
consenting to the adoption of the overhead trolley system of 
electric traction on the Corporation tramways, and as tothe Depart- 
ment’s sanction to the borrowing by the Corporation of an additional 
£40,000 for electric lighting extension in the borough. Councillor 
Brodie, who moved. the adoption of the proceedings of the Electric 
Lighting and Tramways Committee, said that in addition to the 
£40,000, sanction had been obtained for the borrowing of a further 
sum of £9,400, which was applied for at the same time. They had 
already spent £4,000 on motors and other күзө that whatever 
system was adopted, this amount cf money had expended. In 
answer to а question, he said they were not adopting any system at 
present, and the Committee were determined to have the whole 
scheme before them shortly with explanations from the engineer. 


Bolton.—The Bolton Town Council last week approved 
of the recommendations of the electrical engineer (Mr. Arthur Ellis) 
for extensions of the electric lighting plant and а change from the 
present alternating current to the continuous current for the central 
part of the town. The cost for extensions on the alternating current 
principle was estimated at £16,830, and for the introduction of the 
continuous current the engineer ssys £21,576 is required. He adds, 
however, that it must be noted that the estimate for continuous 
current includes two 600-kw. sets, as sgainst only one 600-kw. set 
in the estimate for alternating current, thus making a difference of 
£7,000. The reason for allowing for two sets of continuous current 
plant is on account of spare plant, whereas with the alternating 
current the present plant will be s for tbe large set. Farther- 
more, AS re mains, the éstimate for continuous current included 
the cost of increasing the capacity of the feeders to 1,200 kw., as 
agsinst 1,000 kw. in the estimate for alternating current. Conse- 
quently, the continuous current was lower than for the alternating. 


Bournemeuth.—At Bournemouth Town Council on 


neering Com 
Robinson & 


ynamo, 

Ordnance and Engineering Company, £1,125; ditto (alternative), 
£1,268; J. Н. Holmes & Co., £1,090; ditto (alternative), £1,420; 
ditto (alternative), £1,270; the Electric Oonstruction Company, 
Limited, £1,458; ditto (alternative), £1,361; ditto (alternative), 
£1,209; Crompton & Co., £1,126; ditto (alternative), £969; ditto 
(alternative), £825; Johnson & Phillips, £1,215; ditto (alternative), 
£1,325 ; ditto (alternative), £1,150; ditto (alternative), £1,080; Bru 

Electrical Engineering Company, £1,367 10s. ; Leonard G. Tate, £1,565 ; 
Siemens Bros. & Co., Limited, £1,185; ditto (alternative), £1,085; 
R. Algar & Sons, £1,425; ditto (alternative), £1,337. Consideration 
was deferred. Electric Light Pillars :—The following tenders 
were received for the supply of (a) nine cast-iron ornamental lamp 
pillars, (ö) 10 ditto with special flanges, (c) 19 ornamental carriers for 
arc lamps, J. Allen, Sen., & Son; (a) £18 15s. each, (5) £18 5s. each, 
(c) £7 each; Geo. Smith & Co. (а) £12 68. each, (b) £12 58. each, 


(c) £5 10s. each; W. Macfarlane & Co. (a) £10 4s. each, (b) £12 18s. 
each, (c) £7 168. Consideration was deferred. Loans: A letter 
from the secretary of the Local Government Board was read, stating 
that the Board would not be prepared to further consider the appli- 
cations for sanction to borrow £1,600 and £900 until the Council had 
decided whether or not they could generate their own electricity.— 
Recommended, that the town clerk be instructed to inform the Board 
the presen position of tbe matter. Provisional Order :—The town 
clerk was instructed to report as to the steps to be taken to obtain a 
provisional order.—The report was adopted. 


Brierley Hill.—The District Council have resolved to 


oppose the application of the Midland Electrical 
Melrose рай e Corporation for a 


Brighton.—At the usual meeting of the Brighton Town 
Council on Thursday, Councillor Galliers, in moving the adoption of 
the Lighting Oommittee’s report, said they had tried to find the best 
refiector for the electric lamps, and recommended one which their 
men at the electricity works could make for about 6s. each. They 
thought it advisable to spend £282 in putting in a radiator in con- 
nection with the old chimney shaft. It would save the shaft from 
the tremendous heat, which had caused it to crack. Adopted. 


Bristol.— Messrs. Read & Jenkins, of All Saints Chambers, 
High Street, have just completed a large extension of lighting at 
Messrs. Н. Asham & Oo.’s leather warehouse. The same have 
been successful in securing the contract for installing the electric 
light in the residence of Walter Verrier, Esq , Redland te, which 
work is in course of completion. Messrs. Read & Jenkins have 
opened an attractive showroom and offices in Gloucester in anticipa- 

on of the Corporation central station being , and current 
being supplied for public and private use. 


Cardiff.—At the meeting of the Council last week, Mr. 
Appelbee, the engineer, produced figures, which showed that the 
expenditure for the віх months ending March 31st, 1899, would be 
something like £2,581 7s., but to this must be added loan charges to 
the amount of £1,297 4s. 8d., making а total of £3,878 11e. 8d. The 
receipts, however, were estimated to produce £4,376, leaving a credit 
balance of £497 8s. 4d. 


Coventry.—Interesting particulars of the financial work- 
ing of the electricity department of the Coventry Oorporation are 
afforded in the statement of accounts which has just been submitted 
to the City Council, with other financial information. The revenue 
account for the past year, ending December 31st, shows on the debit 
side:—To generation of electricity, £1,166 ба. 3d., vis.—coals and 
other fuel, including dues, carriage, unloading, storing, and all ex- 
penses of placing the same on the works, £314 Os. 34d.; oil, waste, 
water, and engine room stores, £142 13s. 0$d.; salaries and wages 
at reign stations, £627 6s. 8d.; repairs and maintenance 
(buildings, £1 2s. 2d.; engines, boilers, £81 9s. 11d.; dynamos, 
exciters, transformers, motors, &c., £3 19s. 3d.; other machinery, 
instruments and tools, £5 1s. 8d.) £91 13s., less £9 6s. Od. received for 
old materials. To distribution of electricity, £108 168. 5d., vis, 
wages and other remuneration to linesmen, fitters, and labourers, £30 
ба. 5d.; repairs, maintenance, and renewals of mains of all classes, 
ineluding materíals and laying the same, £80 138. 6d. ; repairs, main- 
tenance, and renewals of tranformers, meters, switches, fuses, and 
other apparatus on consumers’ premises, together with oost of 
materials and lamps sold, as per contra, £6 18s. 5d. ; repairs, main- 
tenance, and renewals of apparatus at distributing stations, 18e. 1d. 
To rates and taxes, £83 0s. 2d. To management expenses, £457 
15s. 74d., vis., salaries, department, £273 128; accountant 
and clerical staff, £60 10s.; salaries or commissions of collector, 
£19 5s. 9d, ; stationery and printing, £28 188. 11d.; general establish- 
ment charges, £75 8s. 114d.; to special "nm insurance, £36 18s. 6d. 
The total expenditure was £1,852 16s. 114d. and the total income 
£1,958 19s. 8d., leaving £106 2s. 84d. to carry to net revenue account. 
The details of the income were as follows :—By sale of current 
meter at 64. per B.T.U., £1,915 9s.; rental of meters and other 
apparatus on consumers’ premises, £43 10s. 8d. The quantity of cur- 
rent generated (in B. T. units) was 128,845; sold, 79,583; used on 
works, 9,878; copper losses, 5,000 ; used in eee transformers, 
94,384 ; total maximum supply demanded 126 kw. 


Clacton-on-Sea.— The Urban Electricity Supply Com- 

y, Limited, are about to apply for a provisional order for electric 
fighting in the Clacton Urban Council’s district, and also for 
confirmation by Parliament in the Session 1899. 


Croydon.—The great success of the electric light installa- 
tion in Croydon has led the Corporation to undertake a considerable 
extension of the supply. In parte of the borough where the 
electric light mains have already been laid, traders and private 
residents, especially the former, have taken it up with the greatest 
possible appreciation. Now the system is to be extended to South 
and Upper Norwood, and on Monday Ool. Langton Coke, of the 
Local Government Board, held an inquiry at the Oroydon Town Hall 
into an application by the Corporation for leave to borrow £33,278 
for this extension. The success of the installation in Oroydon, 
although it is so short a time since electricity was adopted, has far 
exceeded the expectation of the Corporation, and it is now almost 
certain that electric haulage will be adopted for the trams. 
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Devenport.—The Devonport Borough Council at their 
last meeting bad before them the Electric Lighting Oommittee's 
minutes, which stated that Prof. Kennedy’s report on the proposed 
electric light and power station had been received, and that the town 
clerk had been requested to inquire whether Lord St. Levan, the lord 
of the manor, was to sell some land on the west side of 
Richmond Walk for an electric light station. The town clerk 
informed the Council that Lord Bt. Levan was unwilling to sell the 
land referred to. 

Dudley.—A communication has been received from the 
Board of Trade informing the Dudley Town Council that Dudley has 
been omitted from the area to be supplied by the Midland Electrical 


Corporation. 
Dundee.—Street lighting is to be extended by the addi- 
tion of 27 lampe, which will cost £838. 


Durham.—The question of electric lighting was under 
discussion at a recent meeting of the City Council THe clerk read 
letters received from the Urban Electrical Supply Company, and 
from the Electrical Power Distribution Company, Limited, inti- 
mating that they were making application to the Board of Trade for 
a provisions! order. After discussion, it was decided that a com- 
mittee be appointed to gether information on the subject, to obtain 
estimates, and so forth. There was a general expression of opinion 
in favour of an electrical supply, and no doubt the Council will 
decide to support the application of one of the companies mentioned 
for the granting of a provisional order. 

Edinburgh.—Oonsiderable extensions, involving £1,600 
are to be made. 


Eton.—Notice has been given to the District Council 
that s company is to apply for powers to supply electricity in 
Черны, Royal, Btoke Poges, Datchett, Slough, Upton-oum vey, 


Faraham.—Notice has been given to the District 
Council by a company of intention to apply for lighting powers. 


Felixstowe. — The Felixstowe and Walton District 
9 making 5 оа of the „тео. of the кагы 
ment Company to apply & provisional] order to supply 
tlecriaty for ablic and private p at Felixstowe, а long dis 
cussion took place at the meeting of the Council on Wednesday, at 
which it was stated that whilst the gas company charged 5s. per 
1,000 feet, they would be enabled to get the electric light at a cost 
equivalent to 3s. 6d. per 1,000 feet of gas. The following resolution 
was passed : " That it be referred to the General Purposes Committee 
to consider and report apon the desirability or otherwise of the 
Council undertaking the supply of electricity for public and private 
purposes.” 
Fermoy.—This town is in a fair way to have the electric 
light, for an agreement between the local authority and а local com- 
pany has been made. 


Frimley.—The Electric Works Company, Limited, has 
given notice to apply for powers. 


r 
t them in better condition.—Oapt. 


Hammersmith.—At the weekly meeting on Tuesday 
of the London County Council, the Finance Committee reported 
having received an application from the Vestry of Hammersmith for 
tho loan of £31,000 for electric lighting. A loan of £38,935 has 
already been granted by the Council, and the Vestry now asked for 
a farther advance of £3,500 for additional expenditure on the original 
contracts, £24,500 for additional plant and extension of mains, and 
£3,000 for new buildings, one- to be advanced immediately, and 
the second half on January 1st next, repayable by the instalment 
system in 42 years, The Council's engiueer reported that he had not 
yet received particulars of the full expenditure, but those which had 

enabled him to recommend that sanction be given to 


the айтап d to be taken up on the 
JC 


works alone, leaving the matter 
when the second half of 5 required is applied for. On the 
recommendation of the Committee the Council decided to lend the 
Vestry £15,500 at 3 per cent. The same Committee announced the 
receipt of an application from the Vestry of Hampstead for the loan 
of £17,700 for additional electric lighting plant at the station at 
Lithos Road, repayable by annual instalments in 42 years. The 

‘sen that this application was based upon the 
Vesiry's estimate of the probable cost of the work; that some of the 
prices were high, but might be justified when fuller particulars er 
the works are supplied, and he suggested that the loan, less £1,000, 
might be now advanced, leaving the balance to be карыс lor 
when the contracta had been completed. The Council's architect had 
tzamined the drawings and prices for construction of the founda- 


tions, &о., for the engines, and the cost, £1,200, appeared to be 
reasonable, The Oommittee accordingly recommended, and the 
Council decided, to lend the Vestry £16,700 at 3 per cent. 


Heckmondwike,—At their meeting on Monday evening, 
the Heckmondwike District Council had before them letters from 
Messrs. Foote & Milne, and the Electric Current Distribution Com- 
pany with respect to the lighting of the town by electricity and the 
supply to shopkeepers. It was decided to give Messrs. Foote and 
Milne's representative an interview at an early dat: and to take pre- 
liminary steps for preventing the revocation of the Council's electric 
lighting provisional order by allowing private enterprise to step in. 


The Council some time ago obtained an order ensbling them to supply 
electricity in the town, but no steps have yet been taken in the matter. 
It is probable that the Council will put down a small installation to 


protect themselves. 

The Heckmondwike tive Society are about to put in an 
electric lighting installation at their central stores. The plans have 
been prepared by Mr. Leake, consulting electrical engineer, of 
Manchester, and tenders have been invited. No less than 40 have 
been received from all parts of the country. 


Hereford.—The Corporation Electric Lighting Com- 
mittee, which has been visiting several metropolitan electricity 
works, has recommended the Town Council to apply for powers to 
borrow the necessary money to purchase a site for works. The recom- 
mendation has been adopted. 


Horsham.—At the meeting of the Horsham District 
Council on Friday the report of the Electric Lighting Committee, 
recommending that application be made to the Board of Trade for a 
license authorising the Council to obtain a supply of electricity in 
the urban district was considered. Mr. W. C. C. Hawtayne, who 
had been consulted, advised that certain streets named should be 
scheduled in the compulsory area, adding that other portions of the 
town might easily be connected with the supply mains from the 
extremities of these lines and materially increase the revenue of the 
undertaking. Thecost of the undertaking was estimated at £13,500, 
and the gross. revenue at £2,116 138. 4d. This was on the assum 
tion that the public paid nothing more to the electricity supply 
works for the enormously improved lighting than they paid for gas 
lighting already. The total annual output would be 89,000 Board of 
Trade units. The total.cost of prcduction would not be more than 
at the rate of 3d. per unit, msking ample allowance for mainten- 
ance of plant, &c. The principal item in cost of production was 
labour and supervision, which would remain practically the same 
when the works were supplying two or three times the above output. 
The profit and loss account would come out as follows :—Gross 
revenue, £2,116 13s. 6d.; works’ costs, £1,112 10s.; gross profits, 
£1,004 38.; repayment of capital and interest at 54 per cent. on 
£13,500, £702 103.; net profit, £261 13s. 4d. At the end of tbe 
period of 25 to 30 years, when the loan was all repaid, the Council 
would have to its credit annually the whole of the gross profit on the 
works. From the above report the Council would see that there was 
no doubt as to the profitable nature of the undertaking, and Mr. 
Hawtayne thought they would do well to complete the works with 
all reasonable dispatch, securing to the ratepayers the future control 
of the public lighting of the town as well as the profits from the 
general sale of electricity. It was arranged that a special meeting 
should be called, at which а resolution will be proposed in favour of 
making application for а license or provisional order. In reply to 
questions, Mr. Hawtayne stated that a license could be got by Novem- 
ber or December. - 

The Horsham Urban Ccuncil, at its meeting last week, adopted a 
report of the committee recommending an application to the Board of 
Trade for a license to supply electricity within the urban district at 
an estimated cost of a little over £10,000. | 


Lambeth.—The Vestry have received a letter from Messrs. 
Fladgate & Co., enclosing notice of the intention of the County of 
London and Brush Provincial Electric Lighting Company to apply 
for a provisional order to supply so much of Lambeth as lies to the 
north of Westminster Bridge Road with electrical energy for light- 
ing and other purposes. On behalf of the same company, Mr. B. 
Morse haa served notice of intention to apply for а provisional order 
for the purpose of taking mains through Lambeth, во as to connect 
the detached portion of Wandsworth district with the main portion. 


Lancaster.—The Vicar of Lancaster (Rev. W. Bonsey), 
bas received an estimate of the cost of lighting the old parish church 
of Bt. Mary's, at Lancaster, with electricity. The total cost will 
exceed £400, and of this about £330 has been subscribed. It is 
expected that the work will be completed in about two months. 


Leatherhead.—The District Council's Bill for electric 
lighting has received Royal assent, and it is being practically offered 
at a price to the local gas company. 


Leeds.—At the usual monthly meeting of the Leeds 
County Council on 4th inst, some serious reflections were cast 
upon the Yorkshire House-to-House Electricity Company who, 
it was alleged, were laying down miles of mains.” The 
public demand, said certain Councillors, did not warrant this, but 
they inferred that the House-to-House Company were “ rushing " 
the assets of their undertaking in view of the forthcoming transfer- 
ence to the Leeds Corporation. These reflections have brought a 
strong denial from Mr. Grosvenor Talbot, chairman of the company, 
who asserts that the great increase of moins is strictly in accordance 
with the requirements of their customers. The company had not 
incurred а penny of expense which would not have been spent had 
the question of purchase by the Corporation never been mentioned, 
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It appears that the number of installations has increased 40 per cent. 
durior the past 13 months, and the directors anticipate a reduction 
of prices in the course of a few months. 


Lewisham.—The Great Western Electric Light and 
Power Company, Limited, and the County of London and Brush 
Provincial Electric Light Company have notified the Lewisham 
District Board of Works of their intention of applying for a pro- 
visional order to supply electricity within the district. 


Londonderry.—The proposal of the new company formed 
some time ago in London in connection with the electric light, power, 


and traction business came before tho Corporation at the monthly 
meeting of that body held on Thursday, the 7th inst. The үер о 
the company, writes a correspondent, is that they take over the electric 
plant and machinery, at present the p the Corporation, for а 


sam of £16,000, The electric lighting of the city was first introduced 
about four years agoat a cost of £20,000, but although the then Corpora- 
tion adopted the scheme believing it would effect а considerable annual 
saving of the rates as compared with gas, it has since turned out a 
white elephant, and it is calculated that it is at present being run at 
& loss of from £1,800 to £2,000 per annum. In a letter which he has 
addressed to the press, and а copy of which he has sent to every 
householder in the city, Dr. R. Н. Todd, solicitor, Derry —the ad vo- 
cate of the new company—asks the “ тарро and influence of the 
citizens in securing the vast advantage of cheap light and power, and 
of an extensive system of electric tramways.” He contends that the 
рә and machinery at present in use at the electric light station is 
epreciating in value at the rate of £1,000 per annum, that in 20 
it will be valueless, and thus a loss of £20,000 will have been 
sustained by the ratepayers at the end of that term; that taken in 
conjunction with the fact tbat the citizens are losing about £2,000 а 
year by electric lighting of the city, the total loss at the end of 20 
pe will amount to £60,000. The company's intention is to invest 
m £150,000 to £200,000 in extending and developing electricity 
in the city. This would include а private lighting scheme, and the 
working of an extended tramway system by electric power. If, in 
order to make the electrio lighting of the city a paying concern, ít 
will be necessary to expend such a Jarge sum of money, then the 
Corporation might as well make up their minds to with the 
property, as their borrowing powers are at present limited. This is 
he view of many of the citizens, and the decision of the Corporation 
at their meeting not to entertain the proposals has created much 
surprise, The dings at the meeting were of the liveliest 
character, and there were a number of exciting scenes witnessed. In 
the course of the discussion-—and just when the excitement was 
greatest — Councillor McCarter, the most humcrous—as he is 
admittedly one of the ablest—members of the board, produced a 
large blackthorn stick, which he said belonged to Oouncillor Bigger, 
and asked the Mayor to take charge of it till the meeting would come 
to an end. After a sitting extending over three hours, the Council 
Gecided, by a majority of 26 to 8, not to entertain the company's 
proposals. It is just ble, however, that at some future date the 
Oorporation may decide on handing the business over to some private 
company, because, althongh voting st the company's proposals 
at this meeting, a large number are of opinion that if the Corporation 
ut the electric lighting system on the lines proposed by this company 
ey would command even better terms than those now offered, and 
аге consequently in favour of retaining the right of electric lighting 
for the present. 


Ludlow.— The Town Council has decided to apply for 
& provisional order. 


Luton.—After a protracted debate at the meeting of the 
Luton Town Oouncil a week ago, the Blectric Lighting Oommittee 
succeeded in carrying their scheme а step further by getting their 
те adopted. The report included the following:—'' That Mr. 
Albion T. Snell, civil engineer, of Suffolk House, 5, Laurence 
Pountney Cannon Street, London, be appointed electrical engi- 
пе 10 the following purposes :—(a) To prepare all detailed plans, 

gs, 
completing buildings, the purchase and fix 
the providing and laying of conduits, wires, and other apparatus for 
completing the in tion of electric light. (5) To make and com- 
plete all detailed plans, drawings, estimates, specifications, and 
schedules for the use of the Board of Trade, the Local Government 
Board, and contractors for such installation. (c) To attend meetings 
of the committee or Town Council when desired; to attend the „сев 
of the Board of Trade and Local Government Board, and aff inquiries 
instituted or required by either of the two last-named Boards. ( 
To superintend in all things the whole of the works necessary an 
proper for the thorough completion of the said installation, save and 
except the erection of the buildings, making of trenches for street 
mains, and the re-instatement of the ving, Footway: and roads 
excavated for the purpose of laying such mains.” The majority in 
favour of the committee's recommendation was surprisingly 
The criticism was severe, but the discussion was, on the whole, 
marked by an excellent tone. Those whoranged themselves as critios 
of the committee's proposals justified their position in the sense that 
they adduced ments of a weighty character. The concensus of 
inion was t undue haste, and now that the report has been 
opted, the committee is pl to proceed cautiously. The 
amended report of Mr. Snell, the expert, was submitted, and was as 


follows :— 
Revenue with Public Lighting. 
First year’s consumption estimated at, say, 126,590 units, sold at 
an average price obtained of 5234. 


bine average lamp connection during the first year is estimated as 
wsi— 


ing of engines and plant; 


fications, estimates and schedules for erecting and. have decided to deal with 
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— 
Private Lighting — & 
6,000 lamps of 8 O.P. each ; say, 90,000 units at an ia | aru 
average of 592d. ... aus sat Бег oo 2220 0 0 
Public Lighting— MES | 
Nine arc lamps consuming 6,750 units per annum, а, 
charged at, say, £13 7s. 6d. each, including gut 
trimming... s ies 10 ess i 10 7 6 ux d 
Incandescent lamps equivalent of 100 of 8 O.P., | MET 
consuming 9,715 units per annum, including Кае 
renewals ТҮ! eve "TT TII TID ove 140 12 3 finem 
Motors — |n 
Estimated at 14,500 unite, at an average of 4d. Mig 3 
Heating— | B 
Estimated at 5,625 units at 1 54. ww  ..  .. 3$ 91 2K | 
ES eS ! m. 3* 
Estimated as earned during first year's working ... £3,757 16 0 - T 
Maintenance with Public Lighting. а 92 
For & consumption of 126,590 units sold. cu 
Works Cost (generation and distributioo) :— ua 
1. Coal and other fuel, including cartage ... ».. 843 16 11 nw 
2. Oil, waste, water, and engine room stores - 13117 3 31 
3. Wages of workmen... .. .. .. es 369 4 5 S 
4. Repeirs and maintenance of buildings, plant, Ex 
machinery and instruments, mains, meters, 2 
fuses, &o. eee eee 000 eee coo eee 1(5 9 10 ! 
£919 8 6 ! H 
General Costs — TEC 
6. Rent, rates, and taxes Salaries coe ‘noera 119 3 0 ч A 
6. Management expenses : eng. 8 £x. 
department, collector, clerical staff, accountant, i 35 
stationery, printing, law charges, insurance, and cid 
general establishment charges ; i 7 418 0 0 NOV. 
—— nds 
Total works and general costs ... £1,516 11 $ түтө 
Capital Charges— die 
terest and sinking fund, 6 per cent, on £16,000 p^ 
averaged over the и үө д MM 960 0 0 Ee 
Bum set aside for depreciation in the first year--2 БЕ 
per cent. on £16,000 s ees "m 30 00 ^» 
Total cost of maintenance...  .. £2,796 11 6 t 
Revenue m iis sse 5. — 24767 16 0 M 
— c — A. 
Estimated deficit for first year ee ose £38 15 6 m 


Ds 


There Were some very interesting com made during the 
debate of other towns, result being Bars per result. Ooven | 
was named as а place where electric lighting was a failure, an "er 
against this Cheltenham was named as a place where the electric 

light had been up to the present a great success. In the end the 
Committee's report was agreed to by 15 votes to 7. DD 


Morecambe.—The remaining engines, two large and one 


small, for the electric light works, have at last been delivered from X 
Colchester. The contractor, says а correspondent, does not seem to X 

be clear of trouble yet. Oa July 4th the men were a ge 
transformer weighing 5 tons at the West View sub-station, the chain бәл, 
ali , and the machine fell to the ground with a terrific crash, б 
dolng damage to the extent of £100. Heysham, the — Ns 
Morecambe, wants more light, and are thinking about . mo 


If the Morecambe Gas Company don’t “light up" for them, they T2 
will go in for the electric light. р 


Neath —The Town Council of Neath have received i! 
notice from the Electrical Power Distribution Company, Limited, of Ку. 
their intention to apply for a provisional order. Town Oouncil ^u 
e matter in committee. A similar Du 
notice has been served upon the Briton Ferry Urban District Council, his 
who have notified their intention of opposing. c 


Oldham.—At the Council meeting last week, Alderman t 
Gourlay, the chairman of the Lighting Committee, gave а sum- — 
marised account of the work of this department. Below will be woe 
found fall details :— К 


OLDHAM Exvecraio BuPPLY Wonks. 
Statement showing comparative working since the commencement. 


1894-5, 1895-6. 1896-7, 1897-8. 
1st year. 2nd year. 8rd year. 4th year. 
Horse - power ш; 
installed * 320 720 720 1,080 Eqs 
Units sold ... 68,998 147,432 227,982 322,203 UR 
Price charged a 
private .. 64d. 6d. 6d. and 4jd. 4$d.and 34d. Y 
Price charged 
public... 6d. ва. 44. 3d. 
Price obtained * 
private. 63. 6d. 5 7d. 4:284. "s 
Gross profit... — £644 £2,270 £2,946 £3,492 | 
Net finan t 
rerult . £152 loss £848 profit £1,043 profit £1,351 profi 
cost per 
unit .. 8924. 2 42d. 2:678. 1744. 


(Continued on page 90.) 
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MORLEY ELECTRIC LIGHTING WORKS. 


Тнк site of the Morley Corporation electricity works is on 
the west side of Corporation Street, between the new Public 
Baths and the Corporation depót, and is situated in the 


centre of the 
town, Thebuild- 
inge, which were 
designed by the 
lata borough sur- 
veyor, Mr. M. H. 
Sykes, are placed 
on the south side 
of the land re- 
served for the 
generating works, 
and are во ar- 
ranged that a con- 
siderable area of 
land is reserved 
for future exten- 
sions, 

The engine 
house 18 40 feet 
wide x 68 ft. long, 
with switch room 
atone end elevated 
3 [t.4in. above the 
floor, having an 
open front between 
it and the engine 
house, At a 
height of 20 
feet above the 
floor an overhead 
travelling crane 
runs along steel 
railsthe full length 
of the engine 
house, The room 


is excellently ventilated and lighted by means of ground 
dlerestory windows, skylights and ventilators in roof. 
test room is conveniently situated at the east side of switch 
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room, the floors of 
which room are 
laid with wood 
block flooring. 
Theaccumulator 
room 40 feet by 
12 feet 6 inches 
із placed over the 
switch and test 
room, and is ap- 
proached by a 
staircase near the 
main entrance. 
The boiler house 
is p parallel 
with the engine 
honse on the west 
side thereof, and 
is 68 feet long by 
48 feet wide. 
Along the west 
aide of the boiler 
house are placed 
the coal bunkers, 
10 feet wide, and 
the pump room, 
10 feet by 12 feet. 
At present there 
are two Lancashire 
boilers 30 feet by 
8 feet diameter, 


and accommodation is pr 


ovided for other two of equal size. 
In the centre of the north end of boiler house is pl 

the chimney stack, It is 45 yards high and 14 feet square 

at its base, and 8} feet square at t 
One of Green's economisers, con 


to be capable of enlargement as required when extensions 
are carried out. 


The total cost of the buildings was £4,500. 


The 


MOTOR ALTERNATOR. 


between the boilers and chimney stack, and is so arranged as 


І 


La 
- 
4 


high speeds. Тһе steam valves on the hi 
are controlled by a spring 
low pressure cylinder bas hand regulation to give a va 
pansion. Both cylinders, and also the receiver pipe between the 
taining 96 tubes, is fixed cylinders, are steam jacketed. The cranks are enclosed with 

neat planished steel casings to prevent oil being thrown off, 


In the boiler house there are at present erected, as we have 
said, two Lancashire boilers, 30 feet long by 8 feet diameter, each 
capable of evaporating 7,000 Ibs. of water per hour at 125 Ibs. 


per eq. inch, under 
a natural draught 
with thefeed water 
at а temperature 
of 60° F. The 
boilers were made 
by Messrs. Holde- 
worth & Sons, of 
Bradford, and are 
fitted with Bennis 
mechanical stokera 
driven by an elec- 
tric motor. The 
boilers are fed by 
a vertical double 
acting Worthing- 
ton pump, work- 
ing in conjunction 
with a “ Korting " 
injector. 
ENGINE HOUSE. 
The generating 
plant at present 
erected comprises 
the following :— 
Two sets of 125 
kw. fly-wheel alter- 
nators, one motor 
alternator of 20 
kilowatts, one 
direct current ex- 
citing plant of 
80 kw. The whole 
of this plant has 


been laid down by the Electric Construction Company, the 
fly-wheel alternators being excellent specimens of modern 
electrical generating machinery. The two main engines are 


made by Messrs. 
Pollit & Wigzell, 
Limited, of 
Sowerby Bridge. 
They are of the 
horizontal com- 
pound non- con- 
densing type, with 
cylinders 14 inches 
and 23] inches 
diameter, 80 
inches stroke, run- 
ning at a speed of 
100 _ revolutions 
per minute, with a 
working pressure 
of 130 lbs. per 
square inch. The 
cylinders are ar- 
ranged side by 
side, the alterna- 
tors being between 
the cylinders. 
Both the high and 
low pressure cylin- 
ders are fitted with 
Corliss valves ac- 
tuated by the firm’s 
patent automatic 
trip gear specially 
designed to suit 


gh pressure cylinder 
governor of the Hartnell type, the 
ria 


le ex- 
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The eccentrics are also guarded, во that no oil can get on the 
alternator. Special attention has been given to the con- 
tinuous lubrication of the working parte, and all the waste 
oil from the crank 
and eccentric races 
passes into a tank at 
the side of the en- 
gine, and is pumped 
from there into fil- 
ters to be used 
again. | 

Messrs, Pollit and 
Wigzell have aleo 
erected the whole 
of the steam and 
water pipes in the 
engine and boiler 
house. 


ALTERNATORS, 


The two alterna- 
tors are the well- 
known Construc- 
tion Company’s 
flywheel machines, 
each having a nor- 
mal output of 125 
kw. at 100 revolu- 
tions and an emer- 
gency output of 135 
kw., the voltage 
being 2,000 to 
2,200. The arma- 
ture conductor is 
wound into special 
slots cut in the 
laminated charcoal- 
iron core in such a 
manner that, if 
necessary, a coil can 
be re-wound in 
about two hours. 
The core is com- 
posed of 36 separate 
segments, each con- 
sisting of a double 
coil, the laminated 
stampings being 
bolted to, and sup- 
ported by, two cast- 
iron flange pieces, which latter are bolted to the massive 
cast-iron rings forming theframing. Each segment was tested 
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REGULATING TABLE, 


with 6,000 volts between coil and frame and both machines 
were tested with a pressure of 4,000 volte, after running: for 


Low TENSION SWITCHBOARD. 


10 hours at full load. The field magnets consist of 72 steel 
poles, each wound with a separate magnetising coil, the 
poles are of circular cross section and are fitted into holes 
recessed in the rim 
of the cast-iron fly- 
wheel being securely 
held by steel bolts 
passing through the 
centres of the poles 
and the wheel rim. 
a The fly-wheel is 
of cast-iron in 
halves, the  half- 
centres being bolted 
together, while the 
rims are secured by 
shrinking on circu- 
lar steel hoops let 
into circular re- 
cessed grooves во 
that the rings are 
flush with the wheel 
rim. The diameter 
over the poles is 13 
feet, and the total 
weight of the wheel 
and magnets abont 
10 tons. 

| Each machine has 
| combined effici- 
. . ency of 82 per cent. 
at full load, and over 
83 per cent. at an 
over-load of 135 kw. 
The exciting energy 
at full load is 22 
amperes at 86 volte. 
Under the specifi- 
cation it was pro- 
vided that the tem- 
perature rise should 
not be more than 
50° F., but the 
makers have 
managed to keep 
the temperature 
considerably below 
this limit. After 
a 10 hours’ full 
load run the rise 
was under 40° F. on any part of the armature, and only 
15° F. on the magnet coils. 

The exciting current for tbe alternators is supplied by в 
separate direct current plant of 80 kw. capacity. It consists 
of an Electric Construction Company's standard bipolar type 
inverted continuous current dynamo direct coupled to a 
Peache high-speed engine, and mounted as usnal on an 
extension of the engine bed. The armature is bar-wound, 
and is arranged to give the necessary extra volta for charging 
the battery of accumulators. 

The motor alternator, which is to run the lights during the 
times of light load, has an output of 20 kilowatte, the speed 
being 600 revolutions per minute. 

The alternator has a slot-wound armature, and is similar 
to the large machines, except that instead of being built in 
segments, the core stampings break joint, forming а con- 
tinuous ring. 

The continuous current portion of this apparatus is built 
precisely on the same lines as the exciter previously described, 
with the exception that it is of the atandard E.C.C. upright 
type. 

The whole of the steam pipes are made of lap welded steel, 
suitably arranged to allow for expansion. The pipes in the 
main range and branches to the boilers are 6 inches diameter, 
and the branches to the engines 5 inches diameter. А drain 
pocket is fixed at the end of the main range, and steam 
separators on the branches to each engine. 

The exhaust steam is carried to the main exhaust pipe by 
a 12-inch pipe placed underground. A 83-inch pipe connects 
the engine drain to the up 

The feed pipes are erected in duplicate, а bye-pass to the 
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economiser being arranged on both pipes. А feed water 
tank, holding 8,000 gallone, has been placed underground. 

The accumulators were supplied by the Ohloride Electrical 
Storage Syndicate, and consist of 57 R type cells in glass 
bores, capable of giving a discharge of 250 amperes for two 
hours, or 100 amperes for six hours, or 70 am for 10 
hours, with a terminal E.M.F. of 100 volts. This battery 
can be used for supplying current to the motor-alternator, or 
for exciting both the alternators. 

The switching and regulating arrangements at the gene- 
rating station are divided into three sections as follows :— 
1. High tension switchboard for alternating circuits. 2. Low 
tension switchboard for exciter and battery circuits. 8. Regu- 
lating apparatus from which the field circuits of all machines 
are controlled. 

The accompanying illustration shows the main high 
tension board with the regulating table in the front. The 
panel on the left hand contains switching gear for three 
alternators, each machine having one ammeter, two single 
pole switches of the plug type, and one fuse. 
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ELBYATION AND PLAN OF PLANT, 

The maohire switches are provided with guides additional 
lo those for the contacta, во that the switches can be carried 
in the guides without making contact, and so can be placed 
in readiness for finally pushing home after synchronising. 
The fuse consists of a porcelain case with glass tube let into 
it, 60 that through an opening in the porcelain in the centre 
the condition of the fuse can be seen. 

On the right is the circuit panel, exactly similar to the 
alternator panel, with the exception that the switches are not 
fitted with guides. Two bus are provided, and there 
are two switches on each alternator and feeder circuit, so 
that the machines or the feeders can be put on to either of 
the two bns bars, 

The centre panel has mounted on it synchronising lamps 
and plugs, voltmeters with voltmeter switch, and also a plug 
кА» similar to the main switches for connecting bus 


, The panels are of slate, and the framework carrying them 
is built up of steel angle and T irons, while the panels are 
surrounded by а narrow teak moulding for в noe. The 
lower portion of the switchboard is covered in with sheet 
steel. Switches are only provided in one pole of the circuita, 
the bus bar for the other pole being connected to an earth 
Plate through a plug fuse, which is mounted behind the 
switch There is also fixed behind the switchboard the 
five «з соат for synchronising and for supplying 
m 


The regulating table, as will be seen from the illustration, 
carries on the front of it four multiple contact regulating 
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switches, three of these being for the alternator field, and 
the smaller one for the exciter field. Another regulating 
switch on the end of the table is connected in the field of 
the motor-alternator,and is used for varying the speed of 
this machine when synchronising. The top of the table is 
of slate, and has mounted on it field breaking switches for 
the three alternators, with ammeters for reading the field 
currents, A voltmeter is also provided for the exciter, this 
one being in parallel with one on the main switohboird. 
The framework of the table is made of steel angles. The 
resistances to which the regulating switches are connected 
are fixed in the space below the switchboard. 
The low tension board, as shown, is arranged to connect 
up the exciter, the batteries, the motor of motor-alternator, 
the fields of the alternators, and the works’ circuit. Two 
sets of bus bara are provided, and the switches of the exciter 
and motor fields can be thrown ол to either of these bars. 
By this arrangement the batteries can be charged from one 
bus bar at 185 volte, and at the same time discharge on to 
the other bar at 100 volts to supply various circnits. This 
switchboard is divided into two panels. 
The left-hand panel carries the main 
switches for the exciter and station circuit. 
These are double-pole two-way of the 
throw-over type before mentioned, and are 
arranged to quick break into the middle 
position from either side. Seven other 
cirouit switches are provided on this 
panel, three being for the alternator fields, 
three spare, and one for the motor of the 
motor-alternator circuit. These switches 
are two-way of the double-pole throw-over 
type, but they are not quick break; in the 
case of the field circuits the breaking being 
done on the switches before mentioned on 
the regulating table, and in the case of 
the motor by the starting switch. On the 
right-hand panel are the switches and 
instruments for controlling the battery 
2 | circuits, and also for the motor of motor- 
| alternator. In connection with the motor 
there is a nine-way starting switch, and 
two single-pole two-way change-over 
, switches, one for the armature circuit, and 
//) опе for the field circuit ; the object of these 
//, latter two switches being to enable (in the 


2 
| 
л ваве of an accident to the exciter) the 
My motor-alternator to be reversed, converting 
tit into an alternator-dynamo, the alternator 
— being run as a motor from the large alter- 
K/A ‘ators, and the dynamo used for charging 
the batteries. In the ordinary use the 
batteries will be charged all in series, but 
should such an emergency occur, the alternator-dynamo would 
ive current at 100 volts only, and the charging done by paral- 
eling the batteries. At the top of the switchboard is provided 
aswitch, which enables the batteries to be changed from series 
to parallel. When charging the batteries in parallel two five- 
way switches and resistances and ammeters are connected in 
each circuit for regulating theeurrent. The battery circuit 
is proviled with an automatio battery cut-out and cut - in 
switch. This is set во as to cat in when the pressure in the 
machine exceeds that of she batteries, and algo to prevent 
the current reversing. A current alarm is fixed on the 
board to indicate by the ringing of a b 11 should the rate of 
discharge from the batteries be excessive. Two voltmeters 
are also fixed on this board. | | 
The construction of this switehboard is exactly similar to 
that of the high tension board, and has the same vertical 
dimensions, so that when the additional circuit panels are 
erected on the high tension board they will form one com- 
plete board and be uniform in appearance. | 


UNDERGROUND MAINS. 


The contract for the whole of the work in connection with 
the system of mains outside the station was placed in the 
hands of the Callender Cable and Construction Company, 
Limited. The type of cable employed both for the high 
tension feeder mains supplying the sub-stations and for the 
low pe network from whioh consumers are connected 
consists of concentric conductors, each one insulated by a 
dielectrio of bitumenised fibre, the outer. dielectrio being 
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sheathed with a very heavy covering of lead, and finished by 
a yarn braid and compounded. These cables were drawn 
into the stoneware ducts or pipes. In certain instances it 
was found more convenient to armour the low pressure dis- 
tributers, and they were then laid direct in the ground in the 
usual way. 

Prior to the commencement of the operations in connec- 
tion with the electric supply, certain alterations were made 
in the main thoroughfares of Morley, and advantage was 
then taken of the ground being open to lay wherever possible 
а conduit consisting of six-way Doulton casing, and 4-inch 
earthenware pipes. This system has been continued 
throughout the whole of the business portion of the town, 
with the exception that in crossing roadways strong cast- 
iron pipes have been substituted for the earthenware pipes 
or casing. | 

There are four high pressure feeder cables which supply 
the sub-stations direct from the generating station. 

The low pressure network throughout consists of 87/14 
concentric cable, and except where laid as armoured cable, 
these mains have been drawn into the 4-inch stoneware 
pipe previously referred to. | 

Are lighting mains аге laid on each side of Queen Street, 
extending from South Queen Street to Morley Bottoms. The 
lamps are supplied from the low pressure system, and the 
cables used are twin 7/16, with vulcanised bitumen dielectric 
lead sheathed and braided. 

The whole of the mains were laid under the charge of 
Mr. F. B. Collard, who acted as resident engineer for the 
Callender Company. 


SUB-STATIONS. 


There are at present six sub-stations for dealing with the 
distribution. They have been equipped with E.C.C. switch 
gear and. transformers. The special feature of the trane- 
formers is, that the magnetio circuit is circular with only one 
joint, thus giving the least magnetic resistance for a given 
area of winding. The stampings are also arranged in two 
sizes, to increase the effeotive cooling surface, the tsmpera- 
ture rise of the iron being kept under 40? F. The 20 kw. 
transformers give a drop of 1°6 per cent., the open circuit 
loss being 215 watts at 60, The cases are of cast-iron, with 
large cooling surface, and are made quite water-tight. 

The Corporation bas adopted a small scheme of street 
lighting by electricity. Arc lamps are used up to midnight, 
and are then replaced by two incandescent erected half way 
up the pillars, | 

The arc lamps in use are 11 in number of the E.C.C. im- 
proved type, in which the feed is controlled by а brake wheel 
which is provided both with ratchet teeth and also a plein 
surface on its periphery, where two brakes are applied, one 
striking the arc, and the other giving such regulation as to 
allow the carbons to feed almost imperceptibly. The lamp 
is so constructed that it burns satisfactorily without a choking 
coil being inserted in the circuit, The lamps take 500 watts 
at a pressure of 39 volts, the current being supplied from a 
transformer for each lamp, reducing the voltage from 200 to 
that required by the lamp. 

A low tension cone рое switch and fuse is fixed with 
the transformer in the base of each of the columns, also a 
change-over switch, which is for cutting out the arc lamps 
and putting in two 200 volts incandescent lamps. 

The columns, which are 20 feet high to centre of arc, were 
supplied by Messrs. James Allan sen & Son, of Glasgow, 

are of an ornamental design, fitted with overhanging 
bracket to carry the aro lamp, and with two brackets about 
18 feet from the ground for the incandescent lamps. 

The whole of the work has been carried out to the specifi- 

cation of Mr. Robert Hammond, the consulting engineer. 


Electrical Patents.—We are informed by the secretary 
of the Institution of Electrical Engineers that arrangements 
have been made with the Patent Office under which there 
will be placed on the library table at the Institution every 
Monday morning а copy of each electrical patent specifica- 
tion published during the preceding week. The specifica- 
tions НЕ remain оп the table for three weeks, and will then 
be filed, 


ELECTRIC LIGHTING NOTES. 


(Continued from page 84.) 


Newcastle,—At the adjourned meeting of the Newcastle 
Town Oouncil held on Wednesday last week, the report of the 
Special Committee appointed to consider the desirability of the 
Corporation undertaking the provision of electricity was presented. 
The report recommended that the committee be authorised to nego- 
tiate as to terms upon which the electric lighting oom would 
transfer their undertakings to the Corporation.—Oouncillor W. Smith, 
іб moving the adoption of the report, asked that the Council give 
tüpir sanction to negotiate with the two companies for the transfer 
of their businesses to the ора If the company stated a 
price, the matter would have to come up again. They (the com- 
mittee) did not know whether the companies would sell or not; if 
nof, the committee would have another scheme to bring before the 
Council shortly. By adopting the report, the Oouncil did not bind 


themselves to anything definite.—Alderman W. D. Stephens seconded 


the adoption of the report.—Mr. Councillor Morton asked if the 
mmittee bad considered whether the Corporation could not com- 
ence to manufacture electricity themselves?—Oouncillor Smith 
lied that the committee had considered this.—Alderman Richard- 
son asked if there had been any demand from the consumers of 
electricity for a supply by the Corporation? Тһе consumers were 
perfectly satisfied. What advantage was to come from a supply by 
the Corporation? What was to be gained by taking over the two 
works? It was certain the public consumers could not gain, so far 
as the lighting of the streets were concerned. It would be unwise if 
the Corporation took any further proceedings in the matter that day. 
— Alderman Newton was of opinion that if a profit was derived from 
lighting the city by electricity, it ought to be in the hands of the 
municipality. The question ought not to be shelved or dropped.— 
Councillor Baty moved that the matter be referred back to the com- 
mittee for farther consideration. This was ultimately seconded.— 
Councillor T. Cairns said if the Corporation could bring under one 
roof and one administration the undertakings of the two companies, 
and then determine upon electric traction for the trams, the public 
would receive enormous b2nefit.— Alderman Barker Ellis said that 
the Newcastle Corporation were being charged £42 a lamp for the 
electric light, and the Edinburgh committee were simply charging 
the Corporation £18 for the same amount, and were going to reduce 
it to £14.—Alderman Baxter Ellis declared tbat the whole and sole 
authority responsible for the electric monopoly was the Town Im- 
provem nt Committee.—After further discussion the question was 
put to the vote, with the result that 34 voted for the amendment, 
and 17 against. The report thus will be referred back to the com- 
mittee. 

Northwich.—The Urban District Council have decided 
tolight the streets with electricity. 'The successful results of the 
5 lighting of the Market Hall has induced them to con- 
sider public lighting; four 10-ampere “ Blahnik” arc lamps were 
used for the Market Hall, the cost of the same coming out at 10 per 
cent. less than the gas. The four lamps are going to be placed in 
High Street, also a number of incandescent lamps as an experiment, 
the current being given free by the Supply Company: Over 500 
16-C.P. lamps Have been applied for within the last month, and 275 
have been coupled to the mains. The Supply Company are about to 
put down a third engine and dynamo. Mxtensive main extensions 
are also in progress. 


Plumstead.—The Plumstead Vestry, who are considering 
the question of applying for a provisional order for an electric supply, 
have received notice from the Woolwich District Electric Light 
Company of their intention to apply for powers to light Plumstead 
3 i The Vestry have decided to oppose the granting of 

e order. 


Ravensthorpe.—A communication has been received by 
the Ravensthorpe District Council from the Electrical Power Dis- 
tribution Company, giving notice of their intention to apply for a 

rovisional order empowering them to supply electricity within the 

ouncil's area, and asking the Council to assent to the application. 
It was decided not to do so, and the clerk was instructed to write to 
the Board of Trade accordingly. . 


Reading.—The company is altering its standard pressure . 


of supply from 100 to 200 volte. 


Rugby.—At the meeting of the Urban District Council on 
Thursday night last week a letter was received from the Edmundson 
Electricity Corporation, Limited, Westminster, London, giving 
statutory notice, on behalf of the Urban Electric Supply Company, 
Limited, that they intend to apply for a provisional order. The 
matter was referred to the General Purposes Committee. 


Runcorn.—The Electrical Power Distribution Company, 
London, have notified their intention to apply to the Board of 

for a provisional order to supply electricity in the district. The 
Council, believing such power should be vested in the Council, 
have decided to make a similar application in opposition. 


Sale.—An electric lighting scheme which has been 
prepared for the District Council is to be submitted to Pref. 
Kennedy. 


St. James's and Pall Mall Company.—The amount 
of electricity sold by the St. James's and Pall Mall Electric Light 
Company, Limited, for the quarter ending June 24th, 1898, is returned 
at. 682,045 units, estimated to produce £14,209, as st 600,171 
units for the same quarter of last ycar, which produced a nef revenus 
of £13,158, 
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St. James's, Westminster.—The Vestry last week 
received а letter from the Bt. James's and Pall Mall Electric Lighting 
renee) to the company's charges for the supply of alectricity, "The 
reference to the com 8 es for su o А 
letter intimated that the communication w d be placed before the 
directors at the earliest op 


Stome.—The Potteries Electric Traction Company, 
Limited, have notified the local authority that they intend to apply 


for lighting powers. 


Uekfield.—The Crowborough Gas Company, Limited, 
o in a provisional order for lighting the whole of the rural 
apply for a i order for g the whole of the 
diiit of Uckfleld with electricity. 


Weybridge.—Mr. Edmund Bax, of Eldon, Weybridge, 
bas to the Weybridge Urban District Council with reference 
to the serving of notice upon the Council by the Electric Works 
Company, Limited, of their intention to apply to the Board of Trade 
fora provisional order for the lighting of Weybridge and Walton. 
Mr. Bax explained that the proposed order would ask for 42 years as 
the term within which the undertaking could be purchased, 8d. per 
unit would be the maximum price for energy, and that either local 
authority should have the power to purchase that part of tbe under- 
taking within its district, on giving 12 months notice, at £133 for 
every £100 properly expended, with the proviso that if such power 
be exercised before MN а further 5 per cent. on the capital 
properly expended should be paid, unless the dividends should in the 
aggregate have equalled 5 per cent. per annum from the commence- 
ment, 5 have referred the matter to the Highways and 


Lighting 

Weymonth.— Thus far only four tradesmen of this 
town have adopted the electric light. The number will shortly be 
increased, as the palatial Royal Hotel now in course of construction 
is to be lighted by electricity, Messrs. Laing, Wharton & Down being 
entrusted with the contract. 


Weston-super-Mare.—In view of the Weston-super- 
Mare Urban District Council's intention to instal the electric light 
in the town, they have this week to enter into a contract with 
the “ gas company for the public lighting of the town for one 
year only, 


Wolverhampton.—Mr. F. Harman Lewis, the electrical 
engineer for the borough of Wolverhampton, has been compelled, in 
consequence of ill health, to resign his appointment. In reporting 
this resignation to the Town Council, the General Purposes Com- 
mittee state that Mr. Lewis was appointed in May, 1893, at a salary 
of £300 per annum. Immediately upon his appointment he under- 
took the revision of the important scheme then before them for 


lighting the borough by electricity. In uence of his pro- 
potals,” the committee tate, fresh te were obtained, resultin 
in a seduction of £10,000 upon the original ones being effected, 


this being to a great extent due to the improved tenders, and to the 
economical revision of the scheme by Mr. Lewis. He also super- 
intended the construction of the works, and thus a sum equal to 5 per 
cent. upon the amount of the tenders, which would have been pay- 
able, as at first intended, to an e was saved by the Corporation. 
A scheme for the extension of the undertaking, involving a heavy 
capital expenditure, has recently been prepared by Mr. Lewis, and 
will, at an early date, be submitted to the Council. It will probably 
be necessary, when carrying out this scheme, to have recourse from 
time to time to him for his advice, and he has promised that if, after 
his recovery, any matter should arise as to which his intimate know- 
lodge of, and experience with the electric lighting undertaking can 
be of service to the Corporation, he will be most willing to render 
assistance.” The Lighting Committee recommend the acceptance of 
Mr. Lewis's resignation by the General P Committee with 
regret. The Lighting Committee have advised that his services 
should be retained as consulting engineer for 12 months, from June 
24th last, at his present salary, having regard to their poe re- 
quiring his help in connection with the extension. General 
Parposes Oommittee therefore recommend to the Council to retain 
Mr. Lewis's services on the conditions mentioned. The presentation 
of this report at the Town Council meeting on Monday gave rise to 
а somewhat lengthy discussion, and in the result it was decided to 
си of the electrical engineer at а salary of £150 per 
um. 


Worthing.—Messrs, Burstall & Monkhouse bea Some 

B pointed consulting electrical to orpora- 

tion, ud s motion to rescind the appointmen wick recently defeated 
by large majority. | 


 ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Chiswick.—The Electric Tramway Bill from Chiswick to 
low now awaits the third reading in the House of Lords, and 
M soon as the Royal assent is given the construction of the line to 
Hoanslow will commence. It is intended subsequently to apply for 
powers to continue the service to Staines. | 


Clontarf and Hill of Howth Tramroad.— Mr. J. W. 
Lowther, the chairman of the Unopposed Committee which oon- 
sidered this ВШ, has made the following report to the House of 
Commons :—" That the оше of the ВШ is the construction of a 
tramroad on the ordinary railway gauge, partly on and along- 
side of public roads, and регез through other prot , from tbe 
existing tramway of the Dublin United Tramway pany, Clontarf, 
to Howth, in the county of Dublin. That the motive power to be 
used on the tramroad is proposed to be mechanical, including 
electricity, bat not steam power, to be applied in connection with 
a generating station at Olontarf of the Dublin United Tramways 
Сошралу, whose carriages are also moved by electricity. That the 
tramroad is intended to cross on the level s tramway authorised by 
the Great Northern Railway (Ireland) Aot, 1897, but not yet con- 
structed, and clauses arranged between the promoters and the Great 
Northern Company were submitted to the Committee and inserted 
in the Bill for protecting the respective lines and avoiding danger 
at and near the point of crossing. That a report from the Board of 
Trade was laid before the committee, pursuant to Standing Order 
No. 145 A., cg eet the tolls and the mum rates and charges 
proposed to be authorised by the Bill, and the committee had 
amended the Bill to meet the observations contained in the report. 
That the Bill proposes to authorise the borrowing of a larger sum 
than was usually allowed in the case of Irish railways, and it would 
facilitate the raising of the capital required to carry out the under- 
taking, and that the restriction contained in Standing Order No. 153 
need not be enforced in this case. That in pursuance of the resola- 
tion of the House of March 15th the commi had satisfied them- 
selves that the powers given by clause 48, and so much of clause 2 
referred to in such resolution, had been struck out of tha Bill in its 
first through the House. There are no other circamstanoces 
of which, in the opinion of the committee, it is desirable that the 
House should be informed." Mr. Lowther further reported from the 
committee that they had examined the allegations of the Bill and 
found the ваше to be true, and had got through the Bill and made 
amendments thereunto. 


Derby.—The Derby Town Council have, on the reoom- 
mendation of the Highways Committee, decided to oppose the 
applicat on to be made to the Light Railway Commissioners on July 
19th by the promoters of the Derby and Ashbourne Electric Railway 
for ап order to construct ® light railway from Derby to Ashbourne. 
The railway, if carried out, would be a great boon to the inhabitants 
of the towns named and the villages and townships adjacent, and the 
objection of the Derby Corporation is practicallyof a formal character 
and made principally to obtain a locus standi at the inquiry. The 
proposed railway will run on the side of the road, and it is con- 
templated to acquire running ers over а portion of the Derby 
tram lines as far as the Great Northern Railway wharf. 


Hampshire Light Railways,— The Earl of Jersey 
and Colonel Boughey, R.E, Light Railway Commissioners, held an 
inquiry at the Drill Hall, Cosham, on Wednesday, with the view of 
determining the expendiency of grating an application by the Hamp- 
shire Light Railways Company for an order to makea light railway 
from Oosham to Horndean, vid Parbrook and Waterlooville, to be 
worked by electricity. Mr. Vesey Knox, d. O., M.P., and Mr. C. C. 
Dyer (instructed by Mr. A. Wallis White, solicitor, of Portemouth), 
appeared in support of the application. The fcrmer gentleman, in 
opening the cate, said the way would start from Oosham, passing 
across the London and South-Western lines. The line then passed a 
short distance along the high road. The street through Cosham was 
rather narrow, and it was thought desirable, therefore, to carry the 
line over some fields. The line would pass up Portsdown Hill, but 
there was no gradient at АП of а dangerous character. The scheme 
would bring an agricultura] district, which was from three to five 
miles distant from a railway station, into communication with the 
South-Western railway station at Oosham and the Portemouth tram: 
way system. . Alfred W. White, the principal local promoter of 
the scheme, and manager of the Portsmouth tramways, had been 
endeavouring to obtain accommodation for the district for 
years. They believed that with an electric tramway, and wi 
the suburban and agricultural traffic, the line could be rendered 
of great service о р It would be а great 
convenience to the military authorities, as it would be carried 
near the forts, which were often occupied by soldiers, and it would 
be available for the inmates of the military hospital, which was to 
be erected on the slopes of Portsdown Hill. Themilitary authorities 
Approved of the scheme.—The Earl of J :. Are they represented ? 
—Mr. Vesey Knox said the colonel нану А Royal Engineers had 

ven his шоп, but he var zie жеры at to the War 

partmen ere was no dou understood, the Depart- 
ment would approve, although they had not actually а representative 
present.—Mr. А. W. White, J.P., was examined at some length 
support of the scheme, which, he said, he had no doubt would be a 
great public advantage. In 1897 it had been suggested to him by the 
Royal Engineer authorities that & tram line should be carried to 
Portedown Hill. He anticipated as one result of the making of the 
railway, that a large number of i : 
In cross-examination by Mr. Trevor Lloyd, Mr. White repudiated the 
idea that there would be any danger to the public, even in the 
narrowest parts of the roads.—Evidence as to the value of the line to 
agriculturists was гате, stress being laid ороп the facilities that 
would be provided for getting milk and butter into Portsmouth 


B 


represented, 
should receive attention. U 
sioners announced, at the end of a lengthened investigation, that 
they should have much pleasure in recom the Board of Trade 
to grant the order authorising the construction of the line, 


92 THE ELECTRICAL REVIEW. 


[Vol 43. No. 1,077, JULY 15, 1888. 


Hanwell.—The Light Railway Commissioners have 
sanctioned the construction of a light railway from Hanwell to 
Uxbridge in extension of the tramway system. We learn aleo that 
an application will be made for a light railway to Staines from the 
Bell, Hounslow, when the new tram line is constructed. 


Johnstone.—The British E!ectric Traction Comp wy 
have intimated to the Johnstone Town Council their desire that the 
wu Api ~~ 17 hs берән to the Continent at their ex- 
pense to judge for ves by personal inspection of the success 
of the system in operation. d 


The L. C. C. and Electric Traction.—Doring the discue- 


County Council, as set forth in the 
mittee, the Багі 


earl veta ie the Council should have some explanation upon that 
point which would largely influence the Council in coming to a 
decision. Mr. Purchese said that there was no doubt the progressives 
would go in for electric traction by-and-bye. It had answered in 
other towns and would do so in London. Baker, referring to the 
observations by the Earl of Onslow, mentioned thst as soon as the 
present Highways Committee was formed, steps were at once taken 
to investigate the question as to the most improved form of traction 
for London, and those inquiries were proceeding at the present time. 
Mr. J. W. Benn, chairman of the committee, said in the course of his 
reply to the discussion, that he need not refer to electric traction. 
When he drew attention to the fact that Mr. Allen Baker, vice- 
chairman of the committee, had devoted his attention to the subject, 
be thought the Council'would accept the assurance that that impor- 
tant matter would not be overlooked. 


Middlesbrough Tramways.—The Middlesbrough, Stock- 
ton and Thornaby Traniways was to be inspected by the Board of 
Trade on Tuesday. The line will probably be opened for public 
traffic to-morrow. 


The Mambles Rallway.—It is said that the directors 
of the Swansea and Mumbles Railway Company have been 
approached with a view of selling the concern to a company wh? 
proposed to electrically equip the line, but they decided not to accept 
the cffer. On account of the nuisance that has arisen on this line 
from the lack of Welsh coal, it has been decided to take the advice of 
an electrical expert. 


Paisley.—In connection with the offer of the British 
Electric Traction Сошрапу to run the Paisley tramways by means of 
the trolley system, it is stated that а section of the Town Council 
have raised the Narr that they should approach the d w Oor- 

ration to seo ff ey would be willing to lease the i i streets 

m the Council and work the tramways as a part of their system, 
in tbe same as is done at Pollokshaws, Govan, and other places 
adjoining the city. 

Portsmouth.—Electricity, says a local evening paper, 

mises to play & very conspicuous part in Portsmouth Dockyard 
b tho near future. The A 3 not only „о to ane it "d 
illuminating pu but as the motive power for driving the 
dle of tho Machinery of the works In fact, plans are already 
being prepared for the undertaking which, it is estimated, will cost 
about £250,000. The advantages of electricity over the present 
means of driving the machinery are many, Each shop now has its 
own boilers with a staff of workmen to attend п them. But in 
the new scheme these will all be swept away, and in their place, on 


the site of the old convict prison, will be erected a central generatin 
station that will provide current both for lighting the yard an 
driving the machinery. With the present will disappear a 


lee AE smoke and dirt, and the shops will be healthier to 


- fouthport.—The provisional order has been drafted for 
electric tramways in Bouthport, and will be promoted in the next 
session of Parliament: the of Trade will not hold their usual 
local inquiry before November, The preliminaries are, therefore, 
well advanced, especially as the surveys are now nearly completed, 
and the work of preparing the plans has commenced. 


Tramways 3 аса Mate ter in the 
Dudley Herald, in of portance o ic tramwa 
in the diatricta between Birmingbam and Da vernam pion; argues 
against municipal tramways, on the ds that it would be impos- 
ible to have & uniform system g through various districte. 


‘Warwick.—4 proposal to transfer the Warwick and 
Leamington Tramways to the British Electric Traction Oompany 
upon certain terme, has been adopted by the shareholders. 


TELEGRAPH AND TELEPHONE NOTES. 


Imperial Etiquette. — The following expreesion of 
opinion is extracted from the Morning Post's notes on our Oolonial 
affairs: Pacific Cable.—The report of the committee which sat to 
hear evidence nearly two years ago on the subject of the Pacific cable 
still remains pigeon-holed at the Colonial Office. At the desire of 
the C.lonial premiers last June, the discussion ¿f the report was 


deferred until they bad time to consider its contents. Twelve months 
have passed, and nothing hes transpired to show that the sl has 
even been before the Colonial Oabineta. Surely the time has 
come when official etiquette would not be infringed by making 
public the report in question. A great deal of fuss was made 
at Ottawa about the Pacific cable and much pains were 
taken to get the best evidence, but it is useless to treat 
an Im subject ia this way. If the cable is a necessity 
let us know it; if not, then let the subject be topped, but do not let 
the whims of the Australian premiers keep back the publication any 
longer. As а rule Canada is very anxious to proceed with her pro- 
posals, but in this matter of tbe Pacific cable the Canadian Govern- 
ment appear quite satisfied to let things slide. What, too, is to be 
done about the Oape and Australian cable? That project seeme also 
to bavo lapsed. Another matter of im interest which seems 
to be fading away is the question of the fast Atlantic service 
between Oanada and the mother country. There was much discussion 
aud a certain amount of public movement in both countries in 

to this fast service, but since the question of contract was settled the 
scheme seems to Lave lacked attention. 


Independence Day.—The London staff of the Com- 
mercial Cable Company celebrated “Independence Day” on Monday, 
the 4th inst., by an “up river” excursion to Staines, per steam launch 
Formosa. The party, numbering about 40, acoompanied by Mr. 
Fredk. Ward, manager in England, was met at its destination by 
Mr. G. G. Ward, vice-president and general manager of the company, 
and other gentlemen. А first-class luncheon was then partaken of at 
the Packhorse Hotel, at the conclusion of which the saccess of the 
company, health of its president, vice-president, and that of other 

rominent officers were duly toasted with enthusiasm. The party 

oko up at Kingston about 8 p.m., after a most pleasant run back, 
during which the opportunity of obtaining a photographic memento 
was taken, and a most enjoyable day’s outing was terminated with 
musical honours to the vice-president and the manager in England, to 
whom, by their kindly presence and co-operation, the success of the 
trip was in a great measure due, and by a general expression on 
everyone's part that it had indeed been a “ Glorious 4th." 


Pacific Cable Route Survey.—Concerning this survey, 
which was called for some 10 years ago by the Imperial and Oolovial 
Oonference, we make the following extract from the Geographica 
Journal, which publishes a summary of Admiralty surveys during the 
year 1897:—" In the Pacific one of the surveying vessels made an 
extensive cruise to Honolulu, vid Palmyra and Fanning Islands, to 
search for reported shoals, survey islands, and obtain soundings at the 
same time, which would be useful for a Pacific cable. Lines of 
soundings were carried from Sydney to Еј, Fiji to Sydney 
Island to Palmyra Island, and northward to a position about 
150 miles southward of the Sandwich Islands; also from a 
position about 360 miles south-east of the Sandwich Islands 
to Fanning Island and Suva. Between Suva and Auck- 
land a meridian distance was „ aleo a line of sound- 
ings run to the eastward of former lines en route. From 
Auckland soundings were taken to North Cape and thence to Hobart. 
During this cruise Palmyra Island and anchorage was surveyed. 
Fanning Island was surveyed, the soundings being carried out to a 
sufficient distance to delineate the 1,000 fathoms’ contour line, also 

made on large scales of English harbour and whaler anchorage.’ 

e may say that along the routes surveyed, as above mentioned, the 
soundings show that there is no difficulty whatever as regards depth 
to be expected in cable laying, not only between Fiji and Fanning 
or Palmyra Islands, but also along any one of the proposed routes 
I RN or New Zealand, to Fanning Island or Palmyra 


The Proposed New Cable to the Cape.—In reference 
to the new cable to the Cape which has been suggested by the Eastern, 
the Eastern Extension, and the Eastern and South African Telegraph 
Companies, we gather from the African Review that the pro 
does not meet with much encouragement in Cape Colony, and а 
rider has been added to the Capetown Chamber of Oummerce resolu- 
tion regarding an all-British cable, to the effect that if the Imperial 
and the Colonial Governments do not themselves construc: a cable, 
"any further communication with Europe should, if possible, be 
arranged without placing it in the hands of the same company аз 
owns the two existing lines, aud that in any case full information as 
to the proposed routes and the conditions of the contract be given to 
the pub'ic before the Government are committed to any action."— 
The Committee of Management were also empowered to communicate 
on the matter with the other Ohambers of Commerce.—Mr. Heard, 
M.L.A., who moved the resolution, of the recent statement of 
the Premier on the subject in the House. They were all agreed 
about the advisability of having an all-British cable, and that it 
should n«t be in the ssion of any company, but of tke Imperial 
Government. They been left dependent upon one company for 
their communication with Europe, and, althongh the rates had been 
lowered, they were frequently put to disadvantage owing to break- 
downs, &c.—Mr. Jagger said the chances were a hundred to one that 
they could not get the Imperial Government to lay a cable. There 
was & powerful company in possession, owning a third of the cable 
service of the world. Was it likely that they would quietly watch 
the Government lay another line witbout cutting rates. Aaotber 
drawback to inviting Imperial co-operation was that it would take 
about five years to consider the question. He suggested that they 
should come to terms with the company. If they gave the company 
apy privileges they could take the right to regulate rates. If that 
were done they could have the work done more quickly and more 
economically, and they would practically get all they wanted.—TIne 
resolution was carried, only one voting against it. 
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St. James's, Westminster.—The Vestry last week 
considered letters from various telephone subsoribers calling attention 
to the inconvenience caused them, owing to having been deprived of 
the use of the oa ia consequence of the Heddon Street fire, 
and stating that the com n informed them that such incon- 
venience could not possibly arise if the Vestry would consent to the 
wires placed underground, and asking the Vestry to favourably 
3 subject. On the motion of Mr. Watson, the Vestry 
decided, in view of the gravity of the position, to issue a pamphlet 
to the public and the prese, setting forth at length the attitude taken 
up by the Vestry in regard to the question of underground cables. 


The Telegraph Wire Export Trade.— The returns just 
10001 relating to the exports of telegraph wire and apparatus con- 
nected therewith from this conntry during Jure, show that the 
month's shipments were fairly satisfactory, the total value being 
given as no les than £145,281, as compared with only £41,944 in the 
preceding month, and £88,340 in June, 1897. Tho regult of this 
activity during Jane has been to entirely alter the anticipated rela- 
tive position of the figures for the six months. At the end of May 
the total for the year to that date was below that recorded for the 
same period of 1897. For the firat half of the current year the valne 
of the shipments has amounted to £500,896, or £30,170 more than 
1 — period of last year, and £157,633 more than in the first 

of 1897. 


Telegraphic Interruptions and Repairs — 


OABLES. Down, 

ser (Anglo, 1800) April 6th, 
N Oroix-Trinidad Nov. 30th, 1898  ... ses 
„ } June 10th, 1898 . Е 

Cable beyond Gura J ) 1 
, June Sth, 1898 iis is 
Orrulatakis з ls Feb. 10th, 1898 +. н 
Maranham-Pars [IT] eee April 17th, 1898 eee (TT) 
Hong Kong-Manila ... „% May 3rd, 1898  ... з 

Lourenço Marques-Darban... Jane 30th, 1898 .. July 8th, 1898 
Bilbao-Falmouth ene ove July 9th, 1898 eee eve 
Lr. , 
yoad Magol line be- March 19%, 1896 eo өөө 
Oartagens-Barranguilla — ... July 4th, 1898 „ eee 
DDD ——————— 


CONTRACTS OPEN AND “CLOSED. 


OPEN. 


Beltium.—August 1st. The municipal authorities of 

неран are inviting apo чан Angon lat с the concession = 

y of electrical engines for power purposes in 

the town daring a period of 5 tó be sent to 

L'Administration Oommunale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs. 


Dublin—July 23rd. The Great Northern Railway 
eir Sete cece ге орны сок ощ 
on nus, 

Bpecification from бакка 


Eceles.—July 23rd. The Corporation of Eocles аге 
to receive tenders for the wiring of the Town Hall. See 
our “ Official Notices.” 


Ereter—Jaly 25th. The Corporation require high and low 
tension concentric mai e 
Bee our “ Oficial Ne MC nM a e eater 

Franee.—The French Post and Telegraph Department in 

is inviting tenders until the 96th inst. for the supply of 100 tons 

s iron wire 24 mm. in diameter, 120 tons of ordinary 

galvanised iron wire 7 mm. in diameter, aud 200 kilometres of 
mubmarine cable core. Tenders to be sent to Le Sons-Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 


trom whence particulars may be obtained. 
Hapton.—Angust Ist. The Parish Oouncil ask for 
drei parse ca Be ks eire br the olerk. 


Melbonrne,.— Tenders are asked by the Melbourne City 
Council for 600,000 are lamp carbons. Все e u Official Notices.” 


Hiddlesbrough.—Jaly 15th. The Tees Union Shipping 
у tre inviting tender) for the construction and erection of an 


electrical hoist upon their wharf at Middlesbrough. Particulars, &. 
е Mr. J. G. W. Aldridge, 9, Victoria Street, S. W., and tenders to 


Russia,—Tenders are being invited until August 136 
next by the municipal authorities of Tiflis, for the erection and 
морамо! of а central station for the electric lighting, by means o 
ate lamps, of the publio streets in the centre of the town. Гинс 
Re y be obtained from, and tenders to be sent to, La Mairie de Tiflis, 


Shanghai,—Angust 10th. The Shanghai Munioi 
Connell rine tenders fot the supply of two 100-kw. direct compl 


Jeffreys Square, 8t. Mary Axe, E.O., to whom tenders have to be sent. 
Бөө our “ Official Notices " June 24th. 


Shoreditch.—Jualy 18th. The Vestry invite tenders for 
the supply and erection of additional continuous current motor 
transformers with switch gear and extension to switchboard at the 
electric generating station, Coronet Street, Shoreditch. Specifications 
from Messrs, Kincaid, Waller & Manville, 99, Great. George Street, 
Bee our Official Notices.” | 
" eus Mary, Newington.— July 22nd. Тете ask fel 

n or su and of insulated mains, conduits, boxes, 
Bee our “ Oficial Notices” = Е 

Wigan.—Tenders are asked for the electrio lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be beld from October 26th to December 7th. Beo 
our ‘Official Notices.” 


West Ham.—Joly 18th. The Council invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 
experiment dynamos and transformers, machine tools and experi- 
mental steam engines. See our “ Official Notices.” 

 Yarmouth.—Jaly 19th. The Corporation invite tenders 
for one 150-kw. high speed engine and alternator direct coupled, 
Specification from Mr. A. Н. Preece, 39, Victoria Street, S.W, 


OLOSED. 


Leyton.—On the recommendation of the Electric Lighting 
Oommittee, the following tenders in connection with the extensions 
at the Oentral Electric Light Station were adopted :—Battery, Hart 
Becondary Storage Syndicate, Limited (£1,480); switchboards, 
General Electric Oompany (£150); boosters and accessories, General 
Electric Company and Messrs, Faller & Oo. (£246 174. 6d. and £230 
respectively). 


Austria.—Meesrs. Siemens & Halske, Berlin, have se- 
cured a contract to convert the horse tramways in the town of 
Balzba’g into electric lines. 


Exmouth.—The Electrio Lighting Committee of the 
Urban District Council reported that they had accepted the tender 
of the Brush Electrical Engineering Company, Limited, to supply, 
deliver, and erect а 109-kilcwatt steam alternator for £1,477 108., the 
company undertaking to have the plant erected and ready for work 
not later than September 29th; the tender of Messrs. John Damerel 
and Son to 7 у cable carrying waggon for £15 65; and the 
tender of Mr. W. Otton to supply 450 feet 13-inch diameter 4-strand 


best quality driving rope. 


NOTES. 


‚А New Institution.— The Institution of Electrical and 
Mechanical Engineers which we referred to last week, says 
the Review of the River Plate, of 18th ult., is rapidly taking 
shape, and the following circular has been sent to all those 
connected with the above professions :— 


Dear Bir,—In view of the that is being made in electrical 


and mechanical works in country, several gentleme: 
with same are of the opinion that the time has now arrived for the 


formation cf an Institution of Electrical and Mechanical E 


invitation. 


An early reply will oblige, 
bu Fer the Initiator, 
| в 
Евивето 


D- 
МІЕ Е, London. 
We offer Mr. Danvers our hearty good wishes for a successful 
issue to his labours. | 


Messrs, Schuckert & Co,—It is reported that Messrs. 
Schuckert & Co., of Nuremberg, are about to form а special 
company to exploit their electrical engineering specialities jn 
Enzland and the British Colonies, 


— ———— — 
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Personal. —Mr. Handoock, of Handoook & Dyhes, was 
on Saturday married at Bromley, Kent, to Miss 
Tulloch, daughter of Major Hector Tullach, O. B., R.E., late 
chief engineering inspector of the Local Government Board. 

It will be seen from our “ Lighting Notes" that Mr. Harman 
Lewis is resigning his position as electrical engineer to the 
Wolverhampton Corporation on account of ill health. He 
will continue to act in a consulting capacity. Mr. Lewis's 
health has for some little time, unfortunately, completely 
broken down, and after the last year’s work was com- 
pleted Mr. Lewis felt that his present state of health pre- 
cluded him from continuing work satisfactorily, and that 
the only thing for him to do to restore his health was to 
have an absolute and complete change of surroundings. 
This resignation was accepted by the Lighting Committee 
with regret. As stated in the report given in our Electric 
Lighting Notes,” Mr. Lewis has acted both as consulting 
and resident electrical engineer, and was the means of 
effecting a very considerable saving in the initial stage of 
this undertaking, amounting to some £10,000. As is 
perhaps generally known the system in operation in this 
town is quite up to date, being а 2,000-volt direct current 
system, with motor transformer sub-stations, and the man 

ifficulties to be dealt with in the design, erection, an 
working of such a station must be experienced to be appre- 
ciated, and every credit is due to Mr. Lewis for his ex- 
oeptionally good work. It is to be regretted that in view 
of the very excellent work done and resulte accomplished 
in Wolverhampton by Mr. Lewis, the Council were unable 
to agree to the recommendations of thé Committee in their 
entirety. | 
Mr. Preece, C.B., has been nominated for & seat on the 
шо Trust of Carnarvon, near which town he has а resi- 
enoe. 


Maponite.—We are not in a position to say much about 
this substitute for rubber and gutta-percha, as we do not 
know: the material. Apparently it is a composition of some 
sort, and we know of 50 compositions in the rubber trade 
which would have the same result. In an article in the 
Financial News it is stated that a rubber spring block was 
destroyed by a pressure of 44 tons: It mus t have been a very 
small block, as the usual tests on rubber epringa used by the 
railways are as follows :—“ A 4-inch buffer should compress 
to half its thickness under а load of from 4 to 6 tons. This 
buffer has then to be subjected to 10,000 blows equal to the 
compression without suffering damage." We, therefore, do 
not attach much importance to the statement that the 
maponite block had only gone very little under a pressure of 
13} tons after sustaining 22 severe (?) blows from a Nasmyth 
hammer. 


An Ameriean-made Submarine Cable.—The John A. 
Roebling's Sons Co. (Trenton, N.J.) have зор, p 
the India-Rubber World, a large submarine cable for the 
Western Union Telegraph Company, to be used for the trans- 
mission of messages beneath the waters of Puget Sound, 
between Port es and Victoria. The cable ie 29 miles 
in length, and is divided into two sections. One section is 
20 miles in ed and the other nine, the former requiring 
віх each of 27 tons capacity, and the latter three cars 
of like capacity, for their transportation. The cable was 
laid on the cars in the shape of в large figure 8, layer upon 
layer, and upright boards were placed along the sides of the 
cars to give them greater capacity. A temporary roof was 
built over the eable. The entire cable weighs 188 tons, and 
it was made at the rate of about a mile a day. The cable is 
а three-conductor one, gutta-percha insulated. 


Weblyn v. Shoolbred.— This case was commenced on 
before Mr, Verey, the Official Referee, promi- 
nent counsel being employed on both sides. The action was 
for damages, the plaintiff claiming that the defendant 
had negligently carried out electric wiring at 80, Strand, 
where the plaintiff was exhibiting a picture walled “A 
Royal Harem,” valued at £1,000, It was held by the 
VVV , у 
maged the picture was due to the wiring being negligently 
carried ont. (A full report of this case will appear next 
week.) 


Moter Fans on Trains.—The Elesirienl Engineer of New 
York says :—“ In our issue of June 16th, Dr. Margaret A. 
Cleaves made the interesting suggestion that it would be a 
good move on the part of railroad companies to pat fan 
motors in their passenger cars in the summer time as a 
means of keeping the air fresh and pare. By a carious 
coincidence, the announcement is now made that the Dalti- 
more and Ohio South-western Railway officials have solved 
the problem of cooling sleeping cars in stations at night. 
At Cincinnati, Louisville and St. Louis, this line has sleep- 
ing cars placed in the stations at 10 p.m., which de not depart 
until after midnight, and in order to make them comfortable 
and cool, it has placed 16-inch electric fans in each end of 
the sleepars, thus removing the heated and impure air from 
all parts of the car. The fans have been in operation about 
two weeks, and have been the subject of many favourable 
comments from the travelling public. This is certainly a 
step in the right direction, and a piece of jadicions enter- 
prise worthy of general imitation on all the railroads. Why 
should not all cars be sweetened and freshened in this way 
before taking on ngers? It would not be very expen- 
sive; in fact, it might more than pay for itself in the induce- 
ment thus given to ride rather than avoid, as one now does, 
the hot, stuffy, smelly cars that are so uninviting. Perhaps 
the innovation could be limited to certain cars where an extra 
payment is already asked. We can hardly be mistaken in 
supposing that it would be weloomed by a great many. Dr. 
Cleaves’s idea of fan motors оп the cars while in motion is 
not bad. It would enable one to close the windows that now 
let dust and cinders in so freely, as the fans would keep the 
air circulating. The coming of electricity for traction pur- 
poses will soon render all these improvements far more 
possible and feasible than they now are.” 


Battlefield Communication.—It will be interesting, 
says Electrical Engineer of New York, to see how the present 
campaign in Cuba tests the utility of various means of com- 
munication on the battlefield, and how far our Signal Corps 
has perfected its system and apparatus, The tropical forest 
is not kindly disposed to aerial circuits, the tropical rainy 
season is not the best for high insulation, and the demands 
on vigilant inspection and maintenance will bs heavy. In 
fact, a better opportunity to dispense with wires, and try the 
Marconi syetem from mountain top to mountain top could 
scarcely bs found. There is also a good chanoe to test the 
serviceability of army balloons, and even of homing pigeons, 
as well as searchlight signals by night—any means, in short, 
that will keep a commanding officer in touch with his men, 
and informed of all that is occurring. We hope to record 
for General Greely, chief signal officer, and for the whole 
corps, a large amount of invaluable work. 


From the River Plate. — Гле Review of the River Plate 
says: “In view of the рее lodged before the municipality 
by the gas and electric light companies in Buenos Ayres against 
the use of a bare neutral wire by the German Electric Light 
Company, the municipality has appointed Dr. Bahia to report 
on the pros and cons of the case with as little delay as 
possible. If it is finally resolved not to allow the use of 
a bare neutral in the mains of the German Company, we 
presume that no other companies will be allowed to use an 
earthed wire, even if only in house installations, carried out 
on the concentric system with an earthed outer. If this 
system were adopted in all the installations there would be 
nothing to say against it, but when it is only employed here 
and there, the danger from fire becomes very great. In this 
question of bare neutrals and outers in concentric we аге 
of the opinion that the insurance companies are the ones 
who should have most to say in the matter, and we 
understand that special rules are being which will 
be adopted should its use be allowed by the authorities.” 


Society of Engineers,—AÀn extremely interesting visit 
was made by a party of the members of the Society of 
Engineers on Wednesday last to the London, Brighton and 
South Coast Railway locomotive works at Brighton, the 
Brighton Marine P and Pier Works, Volk's Electric 
Railway, and the Brighton and Rottingdean Sea-shore 
Electric Tramroad. 
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has 
last, July 6th, to Miss A 


the Norfolk Broads. 


Lighthouse Illumination.—It is said that the rene 
yacht, with Captains Vyvyan and Slader, Elder 
Brethren of the Trinity. House, arrived at Yarmouth last 
Saturday, and inspected the district store-house and Caister 
lights on Monday, to inangurate what may prove to be a 
most important improvement in coast illumination, viz., the 
adoption of the incandescent gas burner, which was intro- 
duced for the first time, ав far ав our coasts are concerned, 
at the Oaister leading lights, on the Britannia Pier and at 


Trinity 


the Sailors’ Home. On Monday night the visitors proceeded 
as far ав the Cockle light-vessel to view the lights, which 
were a marked improvement on the old ones, showing clearly, 
and distinctly superior to the electric lights by which they 
were surrounded, and to the mariner an increase of illu ni- 
nating power from 3,000 to 10,000 candles. 


NEW COMPANIES REGISTERED. 


London Steam Omnibus Company, Limited (58,017). 
—This company was registered on June 30th, with a capital of 
£420,000 in £10 shares (2,000 founders"), to enter into an agreement 
with the British Motor Oompany, Limited, and to carry on the 
business of omnibus, van, carrisge, steamboat, and launch proprietors 
and builders, livery stable keepers, job masters, carriers, cycle manu- 
facturers and dealers, electrical and mechanical engineers, elec- 
tricians, machinists, fitters, founders, wire drawers, tube makers, 
smiths, metallurgists, &c. The subscribers (with one share eacb) 
are :—H. W. Brown, 79, High Street, Beckenham, journalist; E. T. 
Cboreb, 48, Geneva Road, Brixton, S. W., clerk; А. D. Brown, 31, 


 Reighton Road, Upper Clapton, N.E., writer; A. J. Swan, 124, 


Peckham Rye, S.E., gentleman ; J. Peacock, 32, Park Street, Isling- 
ton, N., clerk; H. Paul,-18, Appach Road, Brixton Hill, S. W., 
reporter; J. W. Honess, 35, Florence Road, Wimbledon, gentleman. 
The number of directors is not to be less tham three nor more 
than eight; the subscribers are to appoint the first; qualification, 
£200; remuneration, chairman, 400 gaineas; deputy chairman, 350 
guineas; and others, 300 guineas each per annum. 
News and Entertainment Telephone Syndicate, 
Limited (58,064).—This company was registered on July 4tb, with a 
8 of £10,000 in £1 shares, to adopt an agreement with Lazarus 
umenthal, to acquire any patents and rights connected with tele- 
phones от electrophones, or with the teansmission and reproduction 
cf news or entertainments, and to carry on the business of elec- 
tricians, electrical, mechanical, metallargical, and chemical engineers, 
maker, &с. The subscribers (with one share each) are:— 
J. A. Fuller, 50, Ohatterton Road, Finsbury Park, N., clerk; J. M. 
Lickfold, 33, Brunswick Square, W.C., journalist; A. D. Brown, 31, 
Beighton Road, Upper Clapton, writer; A. J. Swan, 194, Peckham 
Rye, S. E., gentleman; J. Peacock, 32, Park Street, Islington, clerk; 
Н. F. Carr, Bedford Park, Chiswick, W., clerk; H. Spinks, 59, 
Oburch Road, Homerton, clerk. The number of directors is not to 
de less than two nor more than five; ‘the subscribers are to appoint 
the first; remuneration as fixed by the company. 


Nernst Lamp Company Limited (58,057).— This 
company was registered on July 4th; with а capital of £17,000 in £1 
shares, to adopt an agreement with B. Zusman, and to carry on the 
business of makers of electric lamps and accessories, iron and brass 
founders, glass smelters, porcelain manufactarers, wood and metal 
з, brass, copper, iron, and platinum wire drawers, &c. The 
subscribers are:—T, G. Fort, Forest Lodge, Ashstead, gen 
1,000 shares; E. Hooper, Broad Street House, E.O., engineer, 500 
shares; H. Oppenheimer, 55, Redcroes Street, H. C., engi- 
neer, 600 shares; E. Lazarus, 5, Bloomsbury Square, E. O., solicitor, 
475 shares ; E. Spiegel, 120, Bishopsgate Street, E. C., foreign banker, 
250 shares; J. I. Wyler, 2, Copthall Boildings, E.C., stockbroker, 100 
shares; G. Byng, 71, Queen Victoria Street, É O , manufacturer, 400 
shares. Registered without articles of association, Registered cffice, 


130, Dashwood House, New Broad Street, E.C. 


to carry on the 
subscribers (with one share each) are :—J. 


Marriage.—Mr. J. M. G. Trezise, who for some years 

en connected with the electrical engineering 
mem of the Post Office, was married on Wednesday 
Octavia Jay, of South Ken- 
sington. The ceremony, which was fully choral, took place 
at St. Mary Abbott's Ohurch. We understand that the happy 
couple are now spending a few weeks in the vicinity of 


Oritohley, Нуу House, Dewsbury, coal owner; Е. Priastman, Pierre- 
mont Manningbam, Bedford wetten spinner; J. H. Wade, 8, Pieca- 


dilly, Bradford, solicitor. Table “А” mainly applies. 


Caoutchouc Company, Limited (58,151).—This com- 
pany was registered on July 116, with a capital of £50,000 in £1 
shares, to acquire and carry on the business of manufacturers of 
India-rubber carried on by Henry Edmunds, James E. Baxter, and 
George E. Heyl-Dia at Leyland, Lancashire, under the style of “The 
Caoutchouc Company,” to adopt an agreement with the said vendors, 
and to apply a secret process to the insulation of telegraphic, tele- 

honic and electric wires, and cables and appliances. The subscri- 
rs (with one share each) are:—J. E. Baxter, Highfield, E ds 
Lancashire, rubber manufacturer; H. Edmunds, 39, Victoria Street, 
B.W., electrical engineer ; G. E. Heyl-Dis, 236, Great Clowes Street, 
Manchester, electrical engineer; C. J. Beaver, Vernon Place, Leyland, 
engineer; T. Smith, 10, Moss Lane, Leyland, book-keeper; W. 8, 
Edelston, 7, Winckley Street, Preston, solicitor; J. Sbutt, Holme 
House, Farington, near Preston, secretary. The number of the 
directors is not to be less than two nor more than five. The first are: 
Henry Edmunds, James E. Baxter, and George E. Heyl-Dia; quali- 
fication, £500; remuneration, 10 per cent. of the net profits, after the 
payment of a 10 per cent. dividend, the same to be divisible. Regis- 
tered office, Wheelton Lane, Leyland, Lancashire. 


Hodges & Todd, Limited (58,153)—Tbis company 
was registered on July 11th, with a capital of £25,000 in £1 shares, 
to adopt an agreement with Herbert C. Hodges, Percy W. O. Hodges, 
and John Todd, for the acquisition of the business of Hodges and 
Todd,” and to carry on the business of suppliers of electricity, elec- 
tricians, electrical and mechanical engineers, &c. The subscribers 
(with one share each) are:—H. O. Hodges, 30, Hampstead Road, 
N.W , electrical engineer; P. W. O. Hodges, 30, Ham Road, 
N. W., electrical engineer; J. Todd, 30, Hampstead , NW, 
electrical engineer; J. Masterton, 11, Brixton Road, 8 W., clerk; G. 
Oharles, 143, Ball’s Pond Road, Islington, engineer; J. J. M. Brown- 
ing, 8, Herold Street, Camberwell, electrical engineer; P. E. E. 

wis, Fairlop Road, Leytonstone, electrical engineer. The number 
of directors is not to be less than three nor more than seven; the 
first are the first three subscribers ; qualification, £500; remuneration, 


£100 each per annum. | 
Limited 


Telegraph Manufacturing Company, 
(58,158) .—This company was registered on July 11th, with a capital 
of £200,000 in £5 shares (20,000 preference), to enter into an 
agreement with a company oi the »ame name (registered in 1886) and 
John Brotherton, its liquidator, for the acquisition of its business, 
and to carry on the business of electrical, mechenioa] and general 
engineers and contractors, manufacturers of and dealers in wires, 
cables, and all kinds of electrical materials and apparatus, elec- 
tricians, machinists, suppliers of electricity, &c, The subseribers 
(with one share each) are:—J. Brotherton, Elm Cottage, Helsby, 
secretary; J. Taylor, Heathercliffe, Helsby, manufacturer; G. C. 
Taylor, Havenscar, Helsby, manufacturer; F. Whiteley, Oak- 
cliffe, Helsby, manufacturer; A. Whalley, Ashville, Helsbv, 
engineer; E. R. Pearson, Victoria Road, Runcorn, clerk; d. 
Seddon, 49, Hal Road, Hoole, Obester, clerk. The number of 
directors is not to be less than three ner more than five. The first 
are: James Taylor, Dr. John Hopkinses, George C. Taylor, and 
Frederick Whiteley. Quslification, £2,000; remuneration, £200 each 


per annum. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. | 


Browett, Lindley & Co., Limited (32,534).—T'his oom- 
pany's annual return was filed on May 7th. The oapital is £30,000 
in 2,100 ordinary and 900 preference shares of £10 each; 1,712 
ordinary and 550 shares have been taken up, and 800 
ordinary shares are considered as paid; £10 per share has been called 
on the rest, and £14,620 has been paid. | 


CITY КОТЕВ, 


Electrical Power Storage Company, Limited, 


Тнв report of the directors, presented yesterday to the ordina 

general meeting, stated that the net profit for the year is 
£4,389 бе. öd, whic with a balance of £242 de: 2d, 
from last year, amounts to £4,631 6s. 7d., out of which the 
directors recommend the ment of a dividend of 5 per cent, on 
the ordinary share capital, which will absorb £4,274 16d., leaving 
£350 10s. 7d. to be carried forward. Provision has been made for the 
maintenance of buildings, plant, tools, &o., at a cost of £2,610 128. 14. 
A considerable portion of the area obtained during last year for the 
extension of the Millwall works has now been built upon, and the 
shops fitted with newest types of macbinery. The increased facilities 
thus obtained have enabled the company to keep pace with the grow- 
ing demands for its manufactures The company is now producing 
nearly all standard British and Continental types of secondary 
batteries, provided with Plantó formed or pasted plates, and is thus 
in an exceptional position for executing to the. varions 
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requirements of consulting and acting engineers throughout the 
country, The directors are pleased to announce that during the year 
a Royal Warrant bas been íssned appointing the company storage battery 
makers to Her Majesty the Qaeen. This is the dnt and only Royal 
Warrant which has been granted for any electrical appliances. Owing 
to ill health, Mr. Frank King, who has been manager of the present 
company since its formation, has tendered his resignation. The 
directors have aocepted it with the utmost regret, and bave unani- 
mously elected bim to a seat at the board. 


The Electric Construction Company, Limited. 


Тнв report of the directors, to be submitted to the shareholders at 
the fifth annual general meeting of the Electric Construction Oom- 

ny, Limited, to be held on Thursday, July 21st, 1808, at Winchester 

ouse, 50, Old Broad Street, London, E.O., at 2.30 p.m., states that the 
net profits of the year are £18,854 7s., and adding the balance brought 
from last year, £16,499 Os. 9d., the amount available fer dividend is 
485, 959 76. 9d. The directors recommend pay ment, on July 30th, of a divi- 
dend of 7 Far cent. on the preference sbares, and of 6 per cent. on the 
ordinary s , cne-balf on July 30th and the other on January 31st 
next. These dividends will absorb £16,274 7s. 3d., and the directors 
further recommend tbat £17,000 cf the surplus, together with the 
£23,000 now at credit of depreciation account, be transferred to a 
general reserve and depreciation account, which would thos amonnt 
to £40,000 ; the balance of £2,079 0s. 6d. remaining at credit of profit 
and loss account, to be carried forward. The buildings and plant 


5 extent, as there has been no serious accident in th 


cent. first m debentures. Holders of £112,800 of the 
bentures exchanged them in January for an equal amount of stock 
and a premium of 3 per cent., and the balance of £37,200 will be 


Crompton & Co., Limited. 


Тив tenth report of the directors, to be presented at the annual 
88 meeting of the shareholders at the City Terminus Hotel, 

annon Street, in the City of London, on Thursday, July 21et, 1898, 
at 3 o'clock, states that the net profits for the year amount to £13,568 
14s. 4d. Seeing that during nearly six months of the year the 
engineering trade was disór the disastrous strike of the 
workmen, and secondly that the removal of the machinery 


and the anticipations of as to economies and speed of 
manufacture at these works bave been 
ture of aro lamps, electrical measuring ments, and switoh- 
boards is still being carried on at the old works Probably it 
vantage of the company in the near future 
to conduct the whole of its manufactures in one place. 
Since January 1st the Chelmsford Electric аа 

been generating station and has 
current to the old works. The lighting is making satisfactory pro- 
gress, and has a dividend of 4 per cent. upon its 
capital for 1897. The business of manufacturing electrical 
machinery is in a satisfactory state, and, although better prices are 
being oh , the order book of the company is very full. Negotia- 


tions are in a forward state for several im t contracts at 
good prices. The directors believe that the pros of the com- 
pany have decidedly improved during the year. resolutions for 


reduction of the capital of the company, ү by the shareholders 
last autumn, have been confirmed by the Court, and in the opinion 
of the directors, the statement now presented represents the actual 
financial position of the company. The whole of the assets have been 
thoroug тше 5 5 5 their 
ro ues, and the op of congratulatin 

the аһагеһо1дегв on tbeir baving taken the necessary steps to place 
their business on a sound footing. Mr. J. F. Albright has retired 
from the position of a director of the company, and it is not pro 

to fill the vacancy at present. In accordance with the articles of 
association, Mr. Gibson retires from the board of directors 
by rotation, but offers himeelf for re-election. The auditors, Messrs. 
J. Н. Duncan & Co., also offer themselves for re-election, 


Edmundsons’ Electricity Corporation, 


Тни first ordinary general meeting of Edmundsons' Electricity бо 
XE CARRIER . . T эюм 

es i . of 
Mr. John R. Wigham, J.P. ' 

The CHAIRMAN said: In 1895 they determined to extend their 
operations to town lighting, and undertook a contract for a central 
station at Shrewsbury, which was very successfully completed. 
Farther contracte were obtained for central station lighting at 
Folkestone, Salisbury, Winchester, ч and it = ту 


. The 
to £200,000, the actual amount at present issued being 
£153,000. The contracts іп connection with these four towns have 
become the pro of this company, and have been nearly com- 
pleted, and they all be in fall working order ready for the coming 
winter's work. In addition to these towns, further town lighting 
has been secured. The works are well in hand and it is expected 
will also be completed ready for this winter's work at High Wycombe, 
Bromley, Chislehurst, Newmarket, and Alderley Edge. In all these 
country towns local companies have been formed, with the consent 
of the local authorities, to undertake the electric lighting powers 
conferred by Act of Parliament, and it is with these local companies 
tha’ they had contracts for the construction of all the various works 
lend require. The demand for current, so far,in those towns in 
which the works are approaching completion, is most satisfactory, 
and they have every reason to bslieve that the interest which they 
retain in these local companies will be a valuable one, The profit 
and loss account gives the result of 21 months’ working, the company 
having taken over the business as a going concern from July 1st, 
1896, and shows а profit of £7,645; but out of theese profits the sum 
of £3,500 has been paid to the shareholders in the company as 
interest on the parchase money for nine months, to the 
arrangement made with that company. Under the head of assets, 
good will, leases, £o., £45,000, that amount ought to be greater by the 
sum of £9,000. The directors, in recommending that a dividend at 
the rate of 5 per cent. be paid upon the ordinary shares, would 
remind the shareholders that these shares are entitled to a cumu- 
lative 6 per cent. dividend before anything is paid on the deferred 
as only 5 per cent. is being paid this year, a farther 
1 per cent. is due on these shares before any dividend can be paid 
on the deferred shares. 

The motion for the adoption of the report and statement of accounts 

was unanimously agreed to. 


Waterloo and City Railway Company.— The report 
for the half-year that the directors tiir relied on the 
comple of the railway in the early part of the half-year, but their 


expectations have not been reali« d, and the opening for traffic can- 


not be d before A let next, on w date the train 
services will be commenced by the South-Western Railway Company, 
under the agreement of March, 1894. The interest 


construction of the railway was limited to £25,000 by the company's 
Act of 1893, and as that amount was reached with the tion 
made in J.nuary last, there cannot now be any farther similar pay- 
ment to the proprietors out of capital. 


The Direct United States Cable Company, Limited. 
A final dividend of 3s. per share, and a bonus of 1s. share (both 
free of income-tax), is to be recommended, such dividend and bonus 
to be Lp fers on and after the 30:h inst, making, with the three 
interim dividends already paid, a total distribution of 3j per cent. 
for the year ended June 30th last, and, after placing £10,000 to 
reserve fund account, carrying forward a balance of about £3,388. 
Notice is given that the transfer books of this company will be closed 
from July 12th to the 26th, both days inclusive. 


Blackheath and Greenwich District Electricity 
Company.—This company bas been asking for subscription during 
the past week for £148,000 £1 shares. 


TRAFFIC RECEIPTS. 


The Bristol Tramwa and Carriage Com , Limited.—The receipts for the 
week ending July tth, 1898, were 8.150 lás. 20. ; period 

1897, 43,506 19s. 9d; inctease, £629 14s. 5d. — 

The City and South London Railway Com The receipts for the week end - 
ing July 10th, 11808, were dla; ‘week “endin Sany lith, 1897, £903; 
increase, ; total recei or . , 1808, $ corresponding 
period, 1807, 41,989; diorenn., £82. Miles open 8j. 

The Dover tion Hlectrio Tramways.—The receipts for the week 
285401 14. lid. , 1898, were 401 2s. 11d.; total receipts to July 9th, 1808, 

в. 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 


the week en July 8th, 1898, were £858 48. ; correspon сЕ 
week last year, lds, 44.; increase, £119 103. 6d.; passengers carried, 
199,896; correspon week last year, 105,585; to date, £919 
166. "d. ; te date last year, £817 Bs. ; increase to date, 
£102 188. 5а. ; eage open, 8 miles. 


The Liverpool Overhead Banway Compan .—The receipts for the week ending 
July 10th, 1898, amoun to 1,59; corresponding week last year, 
41,488 ; increase, £106. 

The Western and Brasilian Com Limited.—The receipts for 
the week ending July Sth, after deducting 17 per cent. of tbe 
gross receipts pa London Platino-Brasilian Telegraph Com 
pany, mite, were 23,7%, 


capital was | 


* t 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stook| Closing Closing rien done 
Present AMB or i 
Issue. | N 4 Share. Жеш, Tun bar ar 1 ine week rek сале 
RM Cube 
m 1895, | 1296. | 1897. Highest.| Lowest. 
137,400! African Direct Telegraph, 4 Y Debs. jus б . 1100 4 5 | 99 —103xd | 99 —103 102 | 100 
25,000 | Amazon Telegraph, shares. ies ез "— ИЮ | е L 6— 7 6— 7 i © 
125,000 Ро. до. 5 95 Debs. Red. . TT - *. | 100 T 4 — a 92 — 95 M oe 
923, 960! Anglo-American Telegraph  ... vs T .. Stock £2 Өз#2 138 8 B e 64 — 67 654 e 
8,088,020! Do. do. 6 J Pref. — .. |. . Stock,£4 188/5 6s 1164 117] 116—117 | 117} | 116 
3,038,020] Do. do. Deferred... ... . Stock o |... | 16¥— 172 161— 16g | 16% | 16} 
130,000 Brazilian Submarine Telegraph — ... — .. .. . 10 7 7% 7 Y | 154— 16 | 154— 16 16 | 15H 
75, ‘0001 Do. do. 6 95 Debs. 2nd шне, Ен . | 100 5 e . 111 —115 хај111 —115 i $a 
44,000 | Chili Telephone, Nos. 1 to 44,000  .. — | 5 4 в 7 — | 23— 3} 27 — 3} 
10,000,0008 Commercial Cable ide $100 7 8 8 % |180 —190 |180 —190 big 
918,297 Do. do. Sterling 500. year 4 Ф Deb. Stock Red. Stock T . |104 —106 |104 —106 1054 
224,850 | Consolidated Telephone Constrüction and Manufacturing 10 14% |2 & ^ s 
16,000 Cuba Telegraph... — .. C xe 8 8 7 — 7 
6,000 Do. 10% Pref. .. = A io M 10 10 10 0 144— 154 | 141— 164 
12,931 | Direct Spanish 0 ! ee es 5 4 4 4 4— 5 — oe í 
6,000 Do. do. ? Cum. Pref. .. 610% 10 0 10 — 11 10 — 11 ae 
30,0002 Do. do. " Debs., Nos. 1 to 6,000 ... | 50 43 4 4% |L02—105%xd/102 —10595 | . ы 
60,7101, Direct United States Cable . 20 | 22% | 24% 10ł}— 113 '10g— 11 113 10% 
120,000 | Direct West India Cable, 44 95 Reg. Deb. à 100 jd 100—103 xd!100 —103 d pu 
400,000 ' Eastern Telegraph, Noe 1 to 400,000 es ZZ 10 63% 63 174— 171 | 174— 173 1711 179 
10.000. Do. Cum. Pref. 10 | 6 6 5 jos E 
89,900 Do. Debs., repayable August, 1899... | 100 | 5 5 101 —104 101 —104 ‚з iue 
1,302,615! Do. Mort. Deb. Stock Red. ... Stock 4 4 $ 128 —127 123 —127 125} | 1234 
250,000 festa — 1 F China Telegraph ... | 10 |7 7 795 174— 18 174— 18 17H| 17i 
0 5 Aus. Gov. Sub.) Deb., 1900, red. ann. 
25,2000 dms me 11 040, 3,976— 4,326 100 5 | 5 % |5 95 | 98 —102 ха 98 —102 ed m 
100,500 Do. do. Bearer, 1 050—8,975, 4,327—6,400 | 100 | 5 5 Ф 5 Ф 99 —102 xd| 99 —102 р cas 
820,0001 Жы 4 % Deb. 5 E n * M = b. ... Stock 4 4 4 124 —128 124 —128 127 | 124 
astern and South African Telegraph, 5 ort. De 
C 1900 rad. ann. done Heg. Moe 1 t 2.343) 100 5 % |5 % 98 —103 ха 98 —103 1003 
46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 6 99 —102 xd| 99 —102 к» 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 101 —104 102 —105 ds 
200,0001 Do. 4% Beg. Mt. Debs. (ишш Sub. * 1—8,000 | 25 4 4 104 —107% 104 —107% |. 
180,227 | Globe Telegraph and Trust з is 10 44% | 44% | 44% | 114— 12 | 114— 12 114 | 11 
180,042 Do. do. 6% Pref. - 10 | 6 6 6 164— 17 164— 17 10; | 168 
150,000 Great Northern Telegraph, of e , 10 10 10 10 29 — 30 29 — 30 208 |... 
180,000] Do. do. do. do. Debs. 100 |5 5 5 100 —108 101 —104 T" kis 
97,000 | Halifax & Bermuda Cable, 449 lst. Mt. Dbs., 2 n.1-1,200,rd.| 100 | ... e .. | 99 —108 xd, 99 —103 993 | ... 
17,000 | Indo-European меле ы on . 25 10 10 10 50 — 53 50 — 58 53 524 
100,000 London Platino-Brazilian Telegraph, 6 % Debs. 100 6 6 5 6 J 108 —11 ^ 108—111 | .. | .. 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 4 2 23 21— 23 
484,597 National Telephone, 1 to 484,597  ... ... 5 54 55% | 6 58— 68 64— 51 6H 
15,000 Do. 6 % Cum. lat Pref. 10 | 6 6 6 15 — 17 15 — 17 dis ; 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 6 & 6 6 15 — 17 15 — 17 153 | ... 
250,000 Do. 5 У Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 58— 58 58— 58 578 bj 
1,829,471 Do. 34 95 Deb. Stock Red. Stock 34% | 34% | 34% | 100—105 ха 100—105 | 101} | 101 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1;6 5 5 6— 13 96— 3 Gs M 
100,000]! Pacific and European Tel., 4 % Guar. Debs. „1 to 1,000... | 100 | 4 4 2 4 104 —107 xd|104 —107 n m 
11,839 Reuter's ... in Vas 185 85 6 b 8— 9 8— 9 f эз 
3,381 | Submarine Cables Trust Cert.| ... e . [186 —141 |136 —141 Р Em 
58,000 | United River Plate Telephone 5 4 & 5 V — — 5 
146,7331 Do. do. 6 % Debs. Stock б „e |. [103 —106 xd'103 —106 
15,609 | West African Telegraph, ?, 501 to 23,109 10 | 4 Ф nil | nil | 34— 3)1— 4j ; 
213,4001 Do. do. 5 Ф Debs. 100 5 5%15% 99—102 | 99 —102 i 
90,008 ' West Coast of America, Nos. 1—30, 000 and 53, 001—858, 008 24 | ... e ы: +— à 
150,000 Do. do. 4% Debs., 1—1, 500 gua. by Braz. Sub. Tel. | 100 | .. 922 103 —106 xd 103 —106 ; 
64,209 | Western and Brazilian Telegraph  ... —. 158 2 $ 31% 014—114 | 11j— 12 
83,129 Do. do. do. 5 Pref. Ord. . 23s 71 5 5 5 71— "i 71— 8 M 
88,129 Do. do. do. Def. Ord. 7À 1 "| 4 44— 4 — 4j 
389, 621 Do. do. do. 4 * Deb. Stock Red. . Stoxx vis .. |108 —106 ха108 —106 к КА 
88,321 | West India and Panama Telegraph 10 #5 1 i i— d ~ Ф|... |... 
‚563 Do. do. | Cum. lst Pref. . . | 10186 6 6 7i— 8} 7i— 8} 8 748 
4,669 Do. 5 Cum. 2nd Pref. ... 10 6 6 6 5 — 7 5 — 7 ze Ms 
80,0001 Do. ut 5% 55 Nos. 1 to 1,800 100 5 5 5 104 —107 xdj104 —107 iu ie 
1,163,000 Western Union ne U.8. Telegraph, : lst Mort. Bonds |$1000) 7 7 7 105 —110 105 —110 “з Tr 
160,1001 Do. - do. do. Ster. Bonds 100 | 6 6% 6 100 —105 |100 —105 D 


80,000 Charing Cross and Strand Electricity Supply 


20,000 | о. о. до. 0 44% Cum. Pref. | 
20,000 *Chelsea DENT Bupply, Ord., Nos. 1 to 10,277... $ 6 ' 
0. о. Deb. Stock Red.. 4 113 —115 M Ut 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 0 254— 204 | 25 — 26 255 | 254 
10,000 Do. оа Certs. Nos. 90,001 to 100,000 £5 „ od ores " is 25 — 20 25 — 20 d 
40,000 Do. Cum. Pref., 1 to 40,000 10 | 6 @ 6 6 164— 163 16 — 17 l6j | 161 
400,000 Do. 5 Deb. Stock, Scrip. (iss. at £115) all paid 5% 5 6 % 125 — 130х4125 —130 > ses 
100. бошу of Lond. & Brush Prov. NE Р 33 "d 3 3 | 
‚000 0 do. do. Nos. 30 pai dis E re ‹ . 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 |69 6 V 6 95 | 144— 154 144— 154 14i | 
17,400, Edmundsons Elec. Corp., Ord. Shares 1—17, 400 £8 paid 5 m р: 3 34— 4d 
10,000 House-to-House Electrio Light Supply, Ord., 10¹ to ч 5 — ‘ar |4 8— 9 8— 9 " 
1240 маторо 7% Cum. Prof... | Б 15 ii 4% йс аси , 
Ме{то litan Electric Su pl , 101 to 62,500 = 8 5 15; 
20, ро. 4 o First Mortgage Debenture Stock | ... 4} | 4} 44% 116 —120 116 —120 { s 
6,52! Notting Hill Electric Lighting И 10 2 9, 4% 6% | 144— 154 14—158 14 
: ,980 ч ри James's and Pall Mall Electric Light, Ord. ... 5 | 74% 103% 14 154— 164 | 154— 164 16 15] 
Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 9989 
ioa; Do. do. 4% Deb. Stock Red. Steh. 5 B f 
41 South London Electricity Supply, Ord., £2 paid .. i e Mus 2 n 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 5 7 9 V 12325 | 16 — 16 15 — 16 152 | 15 


* Bubject to Founder's Shares. 1 Dividen yn in detested share warrants, » profits being used as capital, 


{ Unless otherwise stated all shares are fully paid. 
Dividends marked j are for à year consisting of f the latter 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. "m 
` OS. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 22 
Btock Business done ps 
Present NAME or Dividends for Closing Closing during week A 
Issue : Bhare.) the last three years. ошоп l end Сып 
' у uly 6th. July 13th. July 18th, 1808 E 
| 1895. | 1896. | 1897. Highest.| Lowest. pm 
80,000 | British Electric Traction i к - Sai о ӨЛ! as ES 17 — 171 | 164— 17 16$ | ... bd 
10.000 Do. do. 6% Cum. Pref. 30,001—40,000 10 1 11 1 T ax 
ч £7 pd. (issued at £2 10s. prem. all pd.) we Ж uie 01— 01— a 221 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... m T 3 | 2% nil nil 1 2 11— 2 1B .. a 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 2; 3 9€ nil 4 2— 2 2 — 21 | 24 mu 
125,000! Do. do. 44 95 Perp. Deb. Stock Stock .. |... 110 —114 110—114 E та 
50, 000 Do. do. 43 % 2nd Deb. Stock Red. Stock 99 —102 100 —103 ae г 
19,894 | Central London Railway, Ord. Shares dis. das 10 9$— 10} 93— 10} 108 | 104 7 
129, 179 Do. do. do. £6 paid 10 51— 61 54— ea yer 
59,254 Do. do. Pref. half-shares £1 paid aP m 11— 1$ 14— 13 11 .. 3s 
67,680 Do. do. Def. do. £5 paid sate T ES m 44— 4— 4 4| .. E 
630, 000“ | City and South London Railway . Ss К .. Stock 14% INR Y 14%! 68 — 71 69 — 71 70% | 694 1 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. 10 s 98 23— 3 21— 31 na em zt 
82,098 | Crompton & Co., 835 1 to т ЖЕ " 55 don 2 8 11— 2} 11— 2} s КЕ 
Do. 5% Ist Mort. Reg. Debs., 1 to о __ ps 
82,80 £100, and 901 to 1,070 of £50 Red. [| | ov | oo | |88 — 98 | 89 — 94 E 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 99,261 5 5 $ 6395. ... 21— 23 21— 2i 28 xë 
17,139 Do. do. do. ““ A" Shares, 01—017,139 5 5 6495! - 4— 65 4— 6 is iss E 
194,023 Do. do. do. 4 % Deb. Stock Red. 100 | ... к . . {101 —103xd |101 —108 ih "n oe 
110,000 | Electric Construction, 1 to 110,000 ... “з РНЕ 2| 6 @ 6 ф 6 Ф 28— 23 21— 2i 26 2 a 
16,343 Do. do. 7 y Cum. Pref., 1 to 16,343 2; 7 7 7 31— 38 31— 38 8A .. jl 
111,100 Do. do. 4% Perp. lst Mort. Deb. Stock Stock ... m .. [106 —108 107 —109 E тт 
91,196 | Elmore's Patent Copper Depositing, 1 to 70, O00 id 2: | sss bal 2 8— 8 fi— 8 $ E 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2j ss sae sisi i— i^ 1 ds 15 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 rdi 7 7 8 — 10xd | 8 — 10 гы "E 
12,500 | Henley’s (W. т) Telegraph Works, Ord ey 10; 8 % 10 12 © 214— 224 | 214— 224 221 E 
3,000 Do. о. do. 7% Pref. .. ..] 10| 7 b 7 7 * 184— 1 1 1 КР x 
60,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44% 43% 4495110 —115 110—115 a wie з 
БО,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10 | 10 = 10 © 10 2141— 224 | 214— 22} 224 | 21} $ 
300,000 Do. do. do. 4 % 1st Mort. Debs. | 100 | ... s . . 102 —106 02 —106 sie 4s A 
37,500 [Liverpool Overhead Railway, Ord. ... vus e . 10| 2i 23% 32% 10g— 104 | 108— 1% i 
10,000 f Do. do. Pref., £10 paid 10; 6 5 5 15#— 16] | 15#— 16} T. ET 2 
37,350 | Telegraph Construction and Maintenance ... ... . 12 15 15 16 % 36 — 39 | 36 — 39 384 | 37 x 
160,000 ро. до. do. 6 Y Bonds, red. 1899 | 100 | 56% 6 5 95100 —103xd 100 —108 ы set uu 
540, 000“ Waterloo and City Railway, Ord. Stock АЕР s 1001... ous .. 1122 —127 119 —124 am. 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. а 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 2 E 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. Та 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. London Electric Supply Corporation, £5 Ordinary, 34—4. m 
House-to-House, 4495 Debentures of £100, 106—109. *T. Parker, £10 (fully paid), 16. | "a 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully Ss 
£5 (fully paid) 12—14; lst Preference Cumulative 6%, £5 paid, 8)—84. Dividend for 1896—6%. A 
(fully paid), 8—8}. Debentures, 106—108. Dividend, 1897, Es 
on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of discount 24 per cent. (June 30th, 1898). n 
<== a I M ———-— ä у. 
.. the image of the active anti-cathode area which appears on the I 
ON THE SOURCE OF THE RÖNTGEN screen, snd to observe the variations in form, dimensions an |-> 
brilliancy that take place under varying conditions. Similarly b v 


RAYS IN FOCUS TUBES. 


Br ALAN A. CAMPBELL SWINTON. Communicated by Говр 
KELVIN, F.R.S. Received June 7th, read June 16th, 1898. 


Tun writer has already described ( Some new Studies in Cathode 
and Róntgen Radiations,” a discourse given at the Royal Institution 
on February 4th, 1898) how һе has found it possible to study by 
means of pin-hole photogrsphy the active area on the anti-cathode of 
a focus tube from which the Róntgen rays proceed. 

By means of a special camera he has now been able to make fur- 
ther investigations. The camera is illustrated in fig. 1, where a is 


the pin-hole in a removable lead disc secured by a brass cap to the 
brass cone B, which is lined with thick lead so as to be opaque to the 
Röntgen rays. Disa framework into which slides either the fiuo- 
rescent screen ж, or a carrier containing a sensitive plate should 
photographs be required. r is an observation tube for use with the 
5 screen. It is made of insulating material to avoid danger 
8 

With this apparatus directed at the anti-cathode of a focus tube, 

it is easy with the fluorescent screen in place to take accurate note of 


* Paper read before the Royal Society. 


replacing the fluorescent screen by a pho phic plate in a 
paper envelope, the Röntgen ray image can be photographed. Ex- 
posures, varying from 1 to 30 minutes, according to conditions, : 
are found sufficient to impress upon the plate any effect that can be xi 
seen directly with the screen. It has not, however, been found s. 
possible, even with very prolonged exposures, to photograph апу- 

and having to 


thing not directly visible with the screen, regard * 2 
the difficulties of main the vacuum and other conditions con- Ў 
stant for any considerable of time, the method of direct чө, 
observation seems generally to be best and most convenient. For ч 
direct observation, rather a large pin-hole, say, about 2 mm. in 
diameter, gives the best results; for photography about half this A 


diameter is preferable, as it gives sharper images. Р n 
The writer has made numerous observations and photographs with 
this apparatus, both with focus tubes of the ordinary Pattern, and 


D a «+ € i&CNE. 


Fia. 2. i 
also with a tube in which both the cathode and also the д, 
anti-cathode (which in addition acted as anode) were independently ` 


adjastable along the axis of the tube, so that the distance between 
them could be varied from a minimum of 4 to a maximum of 14 cm. 
This special tube is illustrated in fig. 2, and during the observations 
it was connected to a mercury pump so that the degree of exhaustion 
could be varied as desired. 

The following аге the main effects observed :— 

1. When the anti-cathode intersects the cathode stream at the 
focus, the dimensions of the active area are independent of the 
degree of exhaustion. For all other positions beyond tbe focus it is 
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larger the lower the exhaustion and vice versá. These observations 
are, of course, only possible between the limits of exhaustion with 


which Réntgen rays are produced. 

9, When the anti-cathode intersects the cathode stream beyond 
the focus, the active area is larger the greater the distance between 
cathode and anti-cathode. For instance, with the tube illustrated in 
fig. 2, exhausted to a good Rontgen ray vacuum, it was found 
that the active area gradually in from about 0°15 cm. 
diameter with 4 cm. distance between cathode and anti-cathode up 
to about 2:3 cm. diameter as the distance was gradually increased to 
14cm. The increase is less the higher the vacua, but is always very 


considerable. К. 

$ When the suti-cathode intersects the cathode stream consider- 
ably beyond the focus, the active area is found to consist of a well 
dened and very intense central nucleus, surrounded by a much 
fainter but quite appreciable halo. Both of these increase in size as 
the distance between cathode and anti-cathode is increased. 

In some cases the halo consists of a well marked hollow ring with 
a dark space between it and the central nucleus. In other cases two 
distinct concentric rings are visible surrounding the nucleus. More- 
over, the nucleus iteelf, when very large, shows distinct signs of 
being made up of one or more concentric rings, sometimes with a 
still smaller nucleus within them. These observations co nd 
with and amplify what the writer has preety почо by 
observation of the visible luminescence of a car screen arranged 
to intersect the cathode stream.“ 

4. With an anti-cathode inclined at an angle of 45^ to the axis of 
the conical cathode stream, it is found that those portions of the 
stream which impinge most normally upon the anti-cathode surface 
are considerably the most efficient in potomny Röntgen rays. 
Similarly those portions of the stream that impinge on the anti- 
pn dg K. 8 on the slant are correspondingly ineffective 

ü ón rays. 

„A the degrees of exhaustion most suitable for producing 
Röntgen rays, and with concave cathodes of the usual dimensions, 
the cathode stream proceeds almost entirely from a small central 

rtion of the cathode surface, the remaining portion of the surface 

apparently practically inoperative. That this is so was very 

rely established by photographs taken with the tube shown 

in fig, 2. In the manufacture or subsequent exhaustion of this tube 
three very minute fragments of glass by some means attached them- 
selves on to the concave surface of the aluminium cathode, and 
remained fired there during the experiments. The cathode itself 
was 29 mm. diameter, and the radial distances of the three glass 
fragments from the centre were respectively about 9 mm., 4 mm., and 
75 mm. In all the pin-hole photographs of the anti-cathode of this 
tube in which the ent of the active area was sufficient, the 
эти ee ments nearest to the centre of the 
cathode are clearly visible, while in none of them is there any 
гч of the third and outer fragment. It, therefore, is evident 
at the whole of the cathode stream that was effective in producing 
Röntgen rays came from an area of the cathode surface less than 
18 mm. diameter, or less than two-thirds of the full diameter of the 
cathode, Further, in each case the shadows of the two inner glass 
fragments appeared outside of the central nucleus, showing that the 
whole of the more intense portion of the cathode stream proceeded 
from a portion of the cathode surface less than 5 mm. in diameter. 
These results confirm the writer’s observations made with carbon 


1 

6. The different portions of the cathode stream proceeding from 
different portions of the cathode, cross at the focus and diverge in a 
cone that retains any special characteristics of the convergent cone. 
The relative positions of the two inner glass fragmenta on the 
cathode, and the pats and enlargement of their shadows on the 
anti-cathode for t distances between the latter and the 
cathode, were found to show this very clearly. | 

7. Thongh by far the greater portion of the Röntgen rays given by 
a locus tube proceed from the active anti-cathode ares, still, a very 

ble quantity is also given off by all those portions of the glass 
the tube that shows the green fluorescence. 

Using а somewhat large pin-hole, this is easily observed by turning 
the tube so that the more powerful rays from the anti-cathode cannot 
reach the pin-hole, when a Róntgen ray image of the whole of the 
fluorescent portions of the glass of the tube can be distinctly seen. 
Farther, ıt is noticeable that that portion of the glass that shows the 
brightest fluorescence, é.c., that part which lies in the path in which 
vega in would be reflected from сад pate araos ver 

according to the law of angles of incidence an 
reflection—gives off the most Rön n while those portions of 
the glass that show no fluorescence do not give off any Röntgen rays. 
The conclusion ) appears obvious that whatever produces the one 
uces the other, but as has been pointed out by Prof. B. P. 
of mpson 1 and others, the fluorescence is not due to the direct stream 
" rays from the cathode, which cannot reach portions of the glass that 
бу. fluorescence, but to some description of radiation that proceeds 
the surface of the anti-cathode that faces the cathode. In the 
чаа) above referred to Prof. Thompson calls these radiations “ para- 
tays,” stating that they differ from the Rön rays in 
respect of their power of penetration, and in their capacity of 
csrostatically and magnetically deflectable. In these respects the 
writer's experiments those of Prof. Thompson, but when the 

Boes on to differentiate these rays from ordinary cathode rays, 
8000004 of their not exciting Röntgen rays where they impinge on 
"ena surface, the writer is unable to agree, for as above stated, 
— rays do excite Röntgen rays where they impinge upon the 

ТАШ of the tube; ав mentioned, however, they do this only to 


* Bee Proc. Roy. Soc., Vol. 61, pp. 81—84. 
t Ibd,pp.92—93. : 
+ Взе Phil, Trans., A. Vol 190, pp. 471—490. 
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theory of the nature of the cathode rays, these para-cath 
ji perticles 
ven u 


an extent that is relatively very feeble, and so far as the author 


knows only discernable by the pin-hole method of observation, which 
the effect. The 


no doubt Prof. Thompson’s failure to observe 

“ para-cath " radiations in question do not, however, appear to 
be ordinary cathode rays. In the first place Шо not proceed 
directly from the cathode, but only from the of the anti- 
cathode that faces the latter. Secondly, they do not ap to 
bé терчү bat positively charped: be oam be ascertained ly 
means of an exploring pole connected ишш ent 
Tbe writer suggests that, assuming the correctness of the ае 

с 

rays may very probably consist of cathode ray 

which, having struck e пене oo fenis having P ст both 

negative charges and acquired ve charges, reboun 

by reason of their elasticity and also by repulsion from the anti- 
cathode. Perhaps owing to the comparative roughness of the anti- 


, Cathode surface, they fi C 
speciali w of eq 


but they do so y in that direction which 


angles of incidence and reflection requires. It also appears v 
possible that these '' odic " rays are identical wi the posi- 
tively electrified streams proceeding from the anode, which the writer 
has investigated by means of radiometer mill wheels, recently 


described in a paper to the Physical Society. 
Bey eue ae биш E D бо hes sms эы ote 
graphe the pin-hole camera, the Rön 1ays given o 
certain Ponce of the аги a d е not 0 by tie pect 
of an ordinary ca stream, apparen 
ing from the auti-cathode. 


impact 
of poseen charged streams p 
he writer is greatly indebted to Mr. J. C. M. Stanton and Mr. H. 


Tyson Wolff, for the construction of the apparatus described, as also 
for valuable assistance in the carrying out of the experiments. 


GAS ENGINE RESEARCH. 


Іх the course of the investigation into the economy of ee engine 
by the Gas Engine Research Committee, so ably explained by Prof. 
Burstall in his recent paper before the Institute of Mechanical 


Engineers, the system of investigation carried out was that—we had 


almost said inaugurated by the late Mr. Willans—of varying one 
condition at a time, and noting the changes due to that one variation, 
а system so productive of useful results in the case of the steam 
engine, and fully as desirable for the gas engine in which the number 
of factors to be considered is greater tban in the case of the steam 
engine. The engine was tested at about balf load by means of a 
brake, the engine being able to develop this power under all the 
conditions of speed, compression and richness of charge. 

The engine employed was of 2 H.P. and made by Fielding & Platt, 
of Gloucester, with 6-inch x 12-inch cylinder, and with all valves on 
one detachable plate. Governing was by cut-out, and the speed 
could be varied between 120 and 206 revolutions, though at the 
lower some uncertainty in the results arises from lack of 
fly-wheel steadiness. The connecting rod could be varied as to 
length to give more compression, and the piston could be reduced by 
removal of a junk ring to give less compression. A total range of 
compression between 30 and 90 lbs. was thus obtained. Gas 
admission conld be varied by throttling, and gas was measured 
by means of & holder of 100 cubic feet capacity, which ensured 
the gas sample taken to represent a test the same as the 
whole of the gas used for that particular test. The holder 
was calibrated by means of a standard cubic foot meter, s0 
that each division read oorrectly, the gas being corrected for 
temperature which was measured by a thermometer on the supply 

ipe to the engine. Air was drawn in through a meter, or rather, 
оха througb a meter by а motor-driven fan аё а constant pressure 
regulated by a gas governor. Jacket water was run from a suitably 
calibrated tank through the jacket to waste with thermometers at 
the inlet and outlet. In all the tests the thermometers had their 
bulbs bare to the substance measured, their stems being soldered by 
Thomas's fusible metal to screw plugs of brass. The jacket tem- 
рош» тав kept constant by regulating the water flow, In order 

obtain true exhaust gas, unmixed with air of the idle strokes, a 
преса. acie de arranged to give а bubble of gas at each explosion, 
thereby avoiding the wance usualy made for the idle strokes. 
The gas receiver contained mercury, not water, thus 3 
absorption of СО. The exhaust gas was collected by an electri 
device, and precautions taken to secure it free of air. The sample 
bubble of gas is thus taken at each explosion from under the exhaust 
valve. The method obviously presupposes an absolute homogeneity 
of mixture in the cylinder, a somewhat doubtful matter which, 
however, might perhaps be settled by varying the electrical contaot 
во as to take the sample at different parts of the exhaust stroke. 

To measure the indicated horse-power regard was had to the 
widely different conditions under which an indicator works on a 
gas engine from whst it does on a steam engine. In ordinary 
working a gas engine gives са lines or four so-called disgrams, but 
the published diagrams include only two of these, namely, No. 1 and 
No. 2. The eight we ourselves recognise as being marked are as 
follows:—No. 1, the compression stroke of the losive charge; 
No. 2, the explosive stroke; No. 3, the exhaust r explosion; 
No. 4, the indraft stroke for а non-explosive stroke; No. 5, the 
compression of а non-explosive stroke; No. 6, the ex on 

e following No. 5; No. 7, the exhaust stroke following 
No. 6; No. 8, the indraft of explosive mixture. In an engine under 
fall load, Nos. 4, 5, 6, and 7 do not occur, but only Nos. 8, 1, 2, 3. If 
an engine omits to charge twice in succession, then Nos. 4, 5, 6, 7, 
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will be repeated at slightly less pressures, and with careful handling 
and fine pencil points there is a clearly distinct difference between 
idle exhaust or три More 125 3 Ol the mo 
ight lines from an ne missing possi osions, Nos. 
and 6 perform work; Nos. 1 and 5 are work absorbers. The so-called 
gas engine diagram is a combination of Nos. 1 and 2; Nos. 5 and 6 
are cancelled out of most calculations as beiog equal and opposite, 
3 they are not. Nor do Nos. 7 and 8 exactly cancel out, nor yet 

and 4. 

In the testa, the normal combined diagrams of lines 1 and 2 appear 
only to have been measured and taken to represent indicated 
horse-power, the other lines being со аз & part о? the internal 
losses of the engine. We hope that future trials will give the brake 
H.P., as well as the indicated, as we think that the idle diagrams 
will then be represented and will assist to show probably the greater 
importance of full load in a gas than in a steam engine. 

The indicator employed was the Wayne, which has a swinging flat 
piston rotating in the cylinder, and restrained by a spring in torsion 
and well away from heat effects. The recordiog point moves in a 
circular arc, and records on а concave sheet of smoked mica, the 
diagrams being fixed by ап alcohol lacquer. 

The mica is carried to and fro by a positive motion in each direc- 
tion, and all diagrams are of the same length, the slide being moved 
by a steel wire. The scale of the indicator was 198 lbs., intended for 
200 lbs. Diagrams were measured by means of a finely ruled sheet 
of glase, read by a magnifying glass. 


(To be continued.) 


PHYSICAL SOCIETY. 


Оврімавт MmzTING, June 24th, 1898. 
Mr. WarTER Barry in the Chair. 


 Pnor. CABUS-WILSON exhibited an Apparatus to illustrate the action 
uf two electric motors, coupled in such a way as to admit of their 
rotating at different speeds. The two shafts are placed in line, and 
each is fitted with a bevel wheel, gearing into an intermediate wheel. 
The axis of the intermediate wheel is at right angles to the line of 
the motor shafts, and is free to rotate in a plane at right angles to 
that line. The motors can be made to rotate at different speeds by 
altering the strength of the magnets of either or both. The motion 
of the intermediate wheel depends upon the difference of the two 
speeds, or upon their mean, according to their relative directions of 
rotation. А simple graphic construction enables the action to be 
predetermined for any given load on the intermediate wheel. Calling 
the two motors a and B, and the intermediate wheel с, lines can be 
drawn on a base of current to represent the speeds and the torques 
for each motor. If the motions of a and B are in the same direction, 
the load or torque is the same on each, and of similar sign. Hence, 
as the load on the wheel c is increased, the s s of a and B tend 
to become equal (if a had been running faster than в), and for 
a certain load on с the speeds of a and в will be equal If 
the load on c is farther increased, в will run faster than 4. Also, 
there will be a certain value for the load on o, at which the 
m of 4 Me da a А . the load on с will 
с to rest, a and в then at equal speeds in te 
directions. When the load on c is nothing, let the motors — in 
opposite directions, a running faster than B. The motion of c now 
depends рп the difference of of А and в. When a load is 
ut on o, the motion of a is ‚ While that of в is assisted, 
ence B takes less current, and a takes more. The torqueson the two 
motors, due to the load on o, are now of equal amount, but of 
opposite sign. Аз the load on c is increased, the s of a is 
noed, and that of B increased, until the two are equal, and c comes 
to rest. VVV sending current into a. 
If the load on c is si py that due to friction, the process cannot be 
carried further. But if the load on c is reversed, the speed of B 
becomes greater than that of 4, and the motion of c is reversed. In 
the steering gear designed by the Union Electricitits Gesellschaft, 
the intermediate wheel is made to actuate a rudder by differential 
action. The motion is reversed by making the speed of one motor 
greater or less than that of the other. 


Mr. LxHrELDT then read a paper by Dr. Donnan on the THEORY or 
тни Hart Errror IN А BINARY ELECTROLYTE. 


In 1883 Roiti investigated the subject of a possible Hall effect in 
electrolytic solutions. He failed to obtain any positive result. 
Recently the question has been examined by Bagard, who noticed 
certain effects in aqueous solutions of sincic and cupric sulphates. 
Meanwhile, negative results have been observed by Florio. The 
author therefore discueses what effect might be expected by theory, 
on somewhat the same lines as those of Van Everdingen, jun., taking a 
зое саша. OM So far as the present discussion goes, the 
authors theory is wholly in favour of the negative results of 
Roiti and Florio. It would ap that measured а pheno- 
menon not contem by the theory as stated in the present 
treatment. Van LEverdingen originally su the positive 
results of Bagard; but his work, unfortunately, was rendered incor- 
rect by the accidental omission of а numerical factor. He has since 
discovered the slip in his calculations, and now agrees with the 


author’s conclusions. 
votes of thanks to the authors, and 


Tbe CHAIBMAN p 
the meeting adjo until October, this being the last of the 
session. 


LONDON COUNTY COUNCIL. 


AT the last week's meeting the following business was considered :— 
Тнв Сопонсп.в Terma BrATION. 


It was that the Board of Trade had approved the rules 
and scales of fees recently adopted by the Council with reference to 

and other services rendered by the Council under the Electric 
Lighting Acts. Copies of the rules and scales of fees have now been 
forwarded to the London local authorities and to the metropolitan 
electric lighting companies. 

The Highways Committee obtained the sanction of the Oouncil to 
purchase a portable recording voltmeter, a recording ammeter, and an 
electrostatic voltmeter for use as a standard of measurement of 
from 200 to 250 volts in connection with the meter-testing station. 


ErzorRi0 BuPPLY rw Beverst Drerniors. 


пели upon notices received from the County of London and 
B Electric Lighting Company of intention to lay high and low 
tension mains in certain of Peckham and Dalwich, the High- 
ways Committee stated the works were in part a tition of 
those disapproved by the Council at the beginning of May. Com- 
menting upon this, the committee said it is evidently the intention 
of the company to make use of its station in Wandsworth 
for the supply of electricity in the Camberwell area; the proposed 
works being apparently intended to form an extension of those in 
Streatham which were formally disapproved by the Council on 
March 29:h. At that time a Joint Committee of both Houses of 
Parliament was considering points raised in certain Bills with 
reference to the -supply of electricity by means generating stations 
outaide the areas served. The report of the Joint Committee, which 
bas since been published, appears rather to be in favour of the pro- 
posal to supply electrical energy in bulk by means of genera 
stations situated outside the areas to be supplied; but the report 
has, however, not yet been considered either House of 
рше е ош ttee thought, therefore, that in view of 
e e 


Югвотріс TRACTION ON THE UNDERGROUND. 


For the information of the Oouncil, the Parliamentary Committee 
mentioned that the following clause has been inserted in the Metro- 
рел Railway Bill, which, it may be remembered, has passed the 

ouse of Commons, and bas been before a Select Committee of the 
House of Lords. The clause reads :— 


as shall be specified in any requirement made by the Board of Trade 

from the t this Act, such system. of eleotio traction, 
years from © such system of 0 on 
or such ic rcd gin] of ventilation as aforceaid have not been 
ad , the company shall close the said openings, unless authorised 
by Parliament to maintain the said openings, or any of them.” 


Subways FoR Егвотвіс MAINS. 


way in that thoroughfare, and that the com 
ance with the scale laid down by the in 
tion to be occu 


Mans on HaMPsrRAD HRATR. 


The Parks Oommittee reported that the Vestry of Hampstead had 
FFF rd iui Ai of 2 feet 4 inches in 
line of a track on Hampstead Heath, leading from the Spaniards’ 
Road, near Jack Straw's Castle, to the Vale of th. On the Com- 
mittee's recommendation it was resolved to sanction the application 
on condition that the main be laid in a cast-iron pipe of a sime and 
description to be approved by the Council's chief engineer, that as 
few drawing-in boxes as ble be used, that the work to be done 
and the ground made good tothe satisfaction of the chief officer of 
the Parks Department, and that two days’ notice be given before the 
commencement of the work. 


Еглкотвїо TRACTION Ін West LONDON. 


On the subject of the London United Tramways Bill, the Parlia- 
mentary Oommittee mentioned that it had been under consideration 
by a Committee of the House of Commons, the inquiry 


extending over no less than eight days. Mr. Benn, the chairman o 
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the Highways Committee, gave evidence in support of the Council's 
contention that the veto conferred upon the Council by the London 
United Tramways Order, 1895, with reference to this company's 
lines, should not be taken away. The Committee, after hearing Mr. 
Benn's evidence, decided that the veto should be retained, and the 


the Committee were of opini had 
made out for overriding the principle laid down by Parliament, which 


required the consent of the local authority, but that they an enone 


that the congested state of London makes the speedy adoption 
electric traction on tramways , and that they earnestly 
trusted that unes be by the Oouncil with the 
promoters by which the ts of one system or other of electric 
traction might be secured to the public at the earliest possible date. 
The Bill, as it has now passed the Committee, authorises the oon- 
struction cf new lines in , Isleworth, Brentford and Hanwell, 
bot not in Esling. The existing lines in Acton and the new lines 
may be worked by electric or other motive power. 

Tte Parliamentary Committee did not consider that any further 
action was necestary on the part of the Council in regard to the 
Bill, aod in this opinion they were supported by the Highways 


Committee. 
THE TRAESFORMER Box QUESTION. 


In connection with the laying of mains in Wandsworth, the 
Couaty of London and Brosh Electric Lighting Company desire 
to construct a transformer chamber of the type previously approved 
by the Board of Trade. As will be seen from the following from 
the report of the Highways Committee, the latter propose to contest 
each application before the Board of Trade and give unnecessary 
trouble to the ooe pany — 

“With regard to the proposed transformer box we are still of 
the opinion, which we have previously expressed, that such large 
portions of the public streets should not be appropriated for the 

urposes of a private undertaking. It will be remembered that 


p 
the Board of Trade has on several occasions, on appeal having been 
the Council's re- 


| 
1 
: 


large 
and we are of opinion that, in order that the responsibility in the 
matter should rest wholly with the Board, the Council shall con- 
tinue to withhold its sanction to the construction of any such boxes.” 


«————— 
THE TELEPHONE INQUIRY. 


(Continued from page 66.) 
Select Oommittee resumed the hearing of evidence on Thursday 


master. General, and brought over the first telephone into this 
country, and he had done bis best ever since to develop the 
apparatus. He visited America again in 1884 and 1893, and, 


in 1895, being in Denmark on business connected with electrical 


communication between lighthouses, he tock occasion with Mr. 
Lamb to run over to Sweden and Norway, and also to Germany. 
The resulta of those trips were embodied in a full and exhaustive 
report which had hitherto been regarded as confidential, but which 
be now desired to place before the Committee with the approval 
of the Postmaster-General. He had also visited France, Italy, and 
Belgium in connection with telephonic inquiries. were some 
poi to which he should like to call attention as to the telephone 
Norway, Sweden and Germany. The first was with reference to 
the automatic switch which had been mentioned with approval by 
one or two witnesses, and be also wished to say that in all the re- 
g Norway and 
Sweden, the tariff for the single wire circuit only had been given. As 
a matter of fact the supply of single wire circuits in Norway had 
ceased. Those who originally had the use of those circuits at а rental 
of £4 8s, 11d., were continued at that rate, and the use of the metallic 
circuit being optional with old subscribers. Wth new subscribers 
it was made compulsory and the charge was £7 15s. 8d. 
The Cuataman: Wi to these automatic switches, wil] you 
tell the Committee how they bave broken down and why ?—The 
the nse of the automatic switch are these 
assumes that the circuits are always idle, 


rarely if ever existent, and it is 
айы these assumptions that the switch has been found wanting. 
tioning d 


„ the WrrsESS sai 


reason for its breakdown was ths 

Apparatus was extremely complicated, and was only applicable to а 
single exchange and not to junction and trunk working. In Norway 
snd Sweden, where extremely simple switches were introduced and 


a 
в 
ө 


used only for five, seven, and nine subscribers, they had been 


In Norway, I understand, the metallic circuit has been substituted 
for the single.wire system to a large extent. Is that necessary in 
country districts ? —My views are extremely strong that no telephone 
Circuit is perfect or complete until it is made with a metallic circuit. 

You wonld not, even in the country districts of Bagland, advcoate 
a single-wire circuit ?—No; certainly not. 

Would it represent much difference in the matter of cost ? Very 
а = think the difference would enter into the matter of 

Continuing, the Wrraess said, that in Sweden the subscribers had 
to provide part of the capital and the charge was included in the 
first year's subscription. As regarded Germany he bad been unable 
to ascertain what the cost of construction had been, but his own 
belief was that it was more costly than in England. The whole tele- 
phone system in Germany was in the hands of the Government. It 
was worked on an absolutely uniform system as to tariff apparatus 
and mode of working. They had constantly thrown at them the 
fact that why the gelephone had developed to wonderfully in Berlin 
and Stockholm was that the rates were cheap. But in Germany it 
must be borne in mind, the cheapness of the rates was aoread over 
the whole country, and there were only two towns, Berlin and 
Hamburg, which could be said to be phenomenally developed in s 
telephonic sense. Nowhere else in Germapy was there any comparison 
to be drawn in telephonic development with that in some parts of 
England. 

Is it a fact that the charge per message over a trunk wire is the same 
for all distances ?^—It is the same. Throughout Germany, as a rule, 
the charge is one shilling, but the trunk system in Germany, even 
with that oe Shi is not nearly ко much developed as it is іа 
England. We have in England 937 trunk services now at work. 
In Germany they have only 550 or 580. 

Does the shilling include the whole charge ?—Yes. You cannot 
say that the development, judging from my experience ia these 
various countries is really due to cheapness, because, while, on the one 
hand, in Germany you have a great development in Berlin and 
Hamburg, you haven't it in the rest of the country: and when you go 
to Scandinavia you find that in Copenhagen and in Norway the rate 
is over £8, while in Sweden it is only £4 88.,and yet the development 
in thos countries is almost as great as in Sweden. 

Do уоп kaow whether in Stockholm the State works the telephone 
а at а loss?—Yes. There is great competition between the 

tate and the private company. The State works ata very great 
loss, and so does the company. 

Ie the rate uniform io Germany ?—Yes. Everywhere it is £7 10s., 
but the Government will not give telephonio communication except 
on a five years’ lease. 

Wrrunes, continuing, said that Germany was working the telephone 
system at a loss, and the late Postmaster-General announced that he 
was considering a system of charges which would obviate that loss. 
The German system was a single wire system al] over the country, 
and now they were face to face with the very serious difficulties 
arising from that. In Berlin they were contemplating converting 
it into a metallic circuit, which would involve the expenditure of a 
very large sum of money. In Sweden and Norway there were no 
wayleaves, no patenta, and no rights of any sort whatever, and no 
tax was paid to the G vernment. Although in Germany it was a 
single-wire system, and from a technical point of view & very poor 
service indeed, it worked really well in Berlin, and the public wera 
quite satisfied with it. This arose from the simple reason that the 
people in Berlin took a very great interest in their telephone. They 

learned all about it; they visited telephone exchanges, and they 
had certain places where they were allowed to go and see the tele- 
poo working. They made themselves thoroughly acquainted with 
ow the switches were worked, and,as a matter of fact, the sub- 
scriber, instead of throwiog all the work upon the operator, did it 
himself. In England subscribers were more exacting. They wanted 
the telephone operator to do everything for them. This involved 
loss of time, and be was sorry to say at times a little bad 
language. If one quarter of the пов of the operator were 
transferred to the subscriber, he belie that 99 per cent. of the 
complaints about the workiog of the telephone would not arise. 
Regarding France, the service there was more expensive than in 
England, it was less developed and there was not much to be learned 
from that сше The system there was in the hands of the Btate, 
aad the tariff of rates was а most complicated one. The telephone 
system in Italy was а very bad one. It consisted almost entirely of 
purely lccal exchanges, and it was not possible to telephone through, 
say, from Rome to Turin. There was a very well developed system 
I^ Fe principal polat in ous reference 
our is how far the telephone is 
is caloulated to of general benefit. Do u think it сап be 
made of much more general benefit in England t 


We have at different times in the Post Office endeavoured to seo if it 


- Was not ble to extend the telephone 
44 possi phone system to those rural 


Well, will you just tell us how far the National Teleph 
from the Post Office in which 1 


е T ` 

Those are places in which you were first in the беја ?— p 
those are places where we established а very perfect Bieter 
telephoning indeed. In Newcastle, in particular, the telephore has 
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been perfected as a working machine more than anywhere else, even 
in America, and yet in Plymouth, Leicester, and -in Hull our 
exchanges have broken down. In South Wales we have maintained 
our position fairly well. It is not a question of rates, because there 
is not much difference between those of the company and ours. It 
is simply a question that we have been absolutely restricted from 


carrying out any of the ordinary methods that a commercial concern. 


adopts to push its business. 


How bave you been hampered ?—Take for example Plymouth. 


There we went in, not as а speculative concern, but in obedience to 
the requisition of a number of people. We established on the most 
approved systems. Having got our exchange to work, we excited the 
envy, or jealousy, or malice, I don’t know which, of the Telephone. 
Company. They came down there, and the‘first thing they did was 


to go toe one of our subscribers and offer them telephones for 
nothing du the continuance of our five years' agreement. те 
were вир by extremely active and tic people there, 


what with free service and other things our ex not increase 
during our five years’ agreement, and at the expiry of that time we 
lost our subscribers. The fault was not that of the Post Office. 

Will you say on whom you lay the blame ?—1 have no hesitation 
in saying the development of telephoning in this country has been 
absolutely checked by the restrictions placed upon the Post Office by 
the Treasury. In the first place, we could not get authority to carry 
out any extension unless we could show reasonable prospects of obtain- 
ing a profit on the construction. We want to send our men around 
to com with tbe Telephone Company, but we are strictly forbidden 
by the ry to do that, and we.were obliged to sit quietly in our 
olco and allow our business to dwindle away from us without being 
abie to make any attempt to retain it. 

Has that system of preferences on the part of the Telephone Com- 
pany been at all general? —I believe it has existed every where. 

The company ask that if municipalities are allowed to com 
with them, they should not have any advantage over them. 
bad not dealt in that spirit with the Post Office ?—They have been 
allowed to employ the usual commercial means of securing business, 
and we have been prevented from adopting the same means, although 
we were anxious to do so. ! 

The ОнлАтвмАн: I will ask Mr. Lamb, who is in the room, whether 


this question of preferences was ever brought before the Treasury 


when it was asked to remove these restrictions ? 

Mr. Lams: I am perfectly sure it was. br 

Will you hand in a statement to us showing the representations 
that were made to the Treasury ?—Yes. 

The CzHAIBMAN (to Mr. Preece): As a matter of fact, the service 
has not been a losing one to the Post Office ?—Certainly not; we have 
paid a very fair intereat. 

If you had a free hand now with your own post office exchanges, 
what would you do with a view to making the service of more 
general benefit than it is?—I desire to place before the Committee the 
advisability of introducing into England what is known as the toll 
system, which is in operation in America. The essence of that system 
is to charge only for the work done. My view is that this toll system 
in itself isan extremely fair mode of charging, because you really 
extract from the user of the telephone sometbing pro rata for the 
services you render him. My idea is to base the initial rental on tbe 
length of line, which must vary with the character of the city or 
town. I think that if in London we were to start with an initial 
subscription of £4, with a у a message, we should find that we 
should attract а great number of additional subscribers. The penny 
would be charged simply foroutgoing messages and not for messages 
received by the subscribers, This system would also have this 
advantage, that it would throw the telephone open to everyone. 

Replying to further questions, the Wirmzss said the system of 

ublic call-offices had been little developed in this country. 

n Stockholm there were 700 call-offices in shops, while in the United 
States there were 2,500 scattered overthe coantry. The cost of trunk 
lines so increased with the length, especially in working expenses, 
that he would maintain differential rates for trunk lines. In a 
number of areas, for which the National Company had licenses, there 
were no subscribers and no service. There were two such areas 
in Anglesey alone. In that island he thought the Post Office should 
be allowed to make an experiment on these lines. There were four 
head post offices, including those of Holyhead and Beaumaris, and 
all over the island were scattered small post offices. Each of these 
he would make a telephone call office. Then he would have groups 
of subscribers—three, four, or flve—using the one line to the 
exchange, and so greatly reducing not only the cost of the wire, but 
also doing away with a complicated exchange. In Anglesey, where 
many well-to-do farmers and weslthy residents lived, they would 
probably agree to subscribe to such a system for a charge of £2 a 
year and а penny а ore oy Perhaps Bangor could be made the 
centre of the district, and telegraphic messages could be sent by 
telephone. That was now being done to a considerable and 
increasing extent—as it was less expensive, a skilled telegraphist 
not being required—not only in Wales, but in Scotland and in 
Ireland. The scheme he had outlined for Anglesey was very 
successful in America. By adopting this scheme the Post Office 
might sucoeed in working up a business, and although it would 
naturally be an experiment of a speculative character, he did not see 
that the Post Office should not be allowed to carry it out. | 

Assuming you had a free hand in Newcastle, where the service is 
80 „What would you do?— We would do exactly what the 
National Telephone Company are doing. We would go and see 
everybody who might want a telephone, and we might reduce the 

rice. 


i Do yon think the telephone would be very remunerative if it were 
extended to everybody ?—-It would depend very much on the educa- 
tion and the energy of the people whom you wished to serve. 

What have you to my regarding the accusation that has been made 


20. 9 
ee 


that the Post Office has surreptitiously laid down wires and then 
handed them over to the Telephone Company ?—I emphatically deny 
it. The Post Office has never laid down an inch of wire for the 
use of the Telphone Company's subscribers, except such as were laid 
down under the 7 т: | | | 

By Sir Нинвү Howaarn ?—He looked upon the proposed extension 
of telephones by municipalities as utterly out of- the qustion from a 
practical point of view. 32 | 
In answer to Mr. Boscawmn, Mr. PREROB said that in his opinion 
the condition of the telephones in this country was the best, 
and it was a most unjust thing to have it appear in the press aid ote: 
places that the servioe was far behind the age. | 

The Committee adjourned. 


diri ME 5 on Telephones resumed its inquiry on Tues- 
e ary again ә ? 
. PRERCE, the chief electrician to the General Post Office, whose 
cross-examination was not finished at the last sitting, was re-called. 
He said he wished to correct his statement made last week that the 
telephone service in зегшаву was carried on at а loss to the Govern- 
ment. He was not quite right, too, when he said that the charges in 
Germany were uniform, for he had since ascertained that recently а 
2d. trunk rate had been introduced within an area of 30 miles, and 
there was a 9s. rate for urgent messages. 

By Mr Boscawxw: The present population of London was 
4,211,743, and the number of phone instruments in use 25,724. 
In penn the population was 1,578,794, and the number of telephones 


Would you still say that Germany is far behind England in the 
matter of telephones ?—I did not say that. 

Wrrxras, continuing, said there was no doubt that in Germany the 
telephone was more advanced than in England, and the rates were 
lower, but we were not so backward in this country as many people 
seemed to imagine. It must be remembered that in Germany they 
had no и! service. The system there was worked by the Post 
Office, w had a free hand and no restrictions. He condemned the 
automatic switch because he had been informed that it had failed in 
Sweden. As a piece of mechanism the automatic switch which had 
been brought over from America was a beautiful thing, and from a 
mechanical point of view there was nothing to be said against it. In 
America the automatic switch system had been on its trial for 20 
years, but as he had before said, he was not prepared to accept the 
8 which had been given as to the success of the system in that 
country. 

Do you think that there ought to be further telephone extension in 
this country ?— Certainly. 

What is your idea of what ought to be done ?—My idea is the toll 
System. Continuing, the Wrrunss said that the National Company 
had never adopted that system, and possibly the point had onl 
just sprung upon them. The Post Office was in a position, and were 
anxious to extend the use of the telephone system; all they wanted 
was a free hand. 1 be willing to go anywhere where there 
was а local demand. had no doubt that if they got rid of the 
Treasury restrictions, they could very largely increase the business. 

Replying to Mr. Согуп, the Wrrmxss said he wished to say that 
the telephone area of Berlin was very small, and if а subscriber 
wished to communicate with the suburbs, they had to pay another 
£2 10s., so that to cover the whole area the subscription was £10. In 
Germany there was no royalty to be paid, and no wayleaves. The 
Post Office rate in London averaged about £9 for a three-mile ares. 

п you wish the powers of the Post Office to be greatly extended ? 
— Yes. 

You express yourself adverse to the granting of licenses to manici- 
palities ?—I am very strongly against the granting of such licenses, 
as it would only add complications to what is at present a very com- 
plicated question, With respect to the evidence that had been given 
as to the prices at which it was estimated that municipalities could 
supply the telephone, Mr. Preece eaid he was not prepared to accept. 
some of the statements on that point without very careful examina- 
tion. Mere cheapness was not the only question to be considered in 
the development of the telephone. | 

In the event of your idea being accepted by Parliament that the 
Post Office should have greatly — powers for the development 
of telephones, should we have lower rates ?—I think that onoe the 
toll system were introduced in rural districts, that it must follow that 
the same system applied to the trunk system must also be applied to 
town systems. However cheaply a municipality could establish a 
telephone system, the Post Offic» could establish a cheaper one. 

By Mr. BARTLEY: The reason they could supply cheaper than a 
municipality was because the Post Office already had the poren, the 
buildings, the administration, and the organisation, and they also 
TT 

Replying to Mr. Comen, the Wrrwss said that although it was not 
fair to draw а comparison between Berlin and London, it was fair to 
draw a comparison with the uniform rate in the German provinces, 
and with the rate in provincial towns in England. He advocated an 
initial charge of £4 together with the payment of 1d. per message. 
Under the present system the use of the telephone was restricted to 
the subecriber, but if 1d. was paid for every message, there would be 
no need for any such restriction. A shopkeeper could have the 
instrument in his shop, and any of his customers could use it on 
paring. He did not think that that system would result in а loss 

use if one tradesman kept an instrument others would feel bound 
to do the same. His opinion was that the Post Office could make the 
service a paying one under such conditions. He felt sure that if the 
public were better acquainted with the Post Office facilities for the 
use of the telephone, greater use would be made of the service, but 
as he had said, the one way in which they could bring that knowledge 
before the publio—by means of canvassers—had been prohibited by 
the Treasury. 
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Do you think that if the toll system were adopted it would result 
in large firms paying more than they do now ?—I have worked out 
that question rather carefally, and taking the average number of 
talks per day per subscriber on the p system, the figures are as 
follows:—In Eogland 8, in Sweden 7, in Berlin 12, in Copenhagen 12, 
in Chicago 136, bat in Baffalo, where the toll system has been in 
force for nearly 15 years the average is only six. I think this toll 
system has a deterrent effect upon those who use the telephone 

simply to ask silly questions. Continuing, Wrranss said 

that the first great advantage of the adoption of the toll system 

it would restrict conversation and check telephone 

abuse. In Switserland where the system was in use three talks per 

rpg са at a cost of £6 9з. 2d. per annum, and one talk per 
day, £4 98. 

Г understood that the restrictions of the Treasury had been re- 
moved! What further powers do you advocate for the Post Offics ? 


I think we should have а free hand to develop, say in such a 


district as Anglesey, without the restriction of being forced to show 
крой Te void in very difficult to work on a new thing and show 
a profit 
y Mr. Bosoawmn: Не would not include the giving of prefer- 
ences in a free hand, but he doubted whether preferences were 
ven by the National Telephone Oompany to the extent some people 


pame rates. 

In that respect, then, the Post Office must differ from the National 
Telephone Company ?—That is so, for, of course, it is the function of 
serve all applicants. 


E 
Ў 
Ё 


you 

mie would handicap the timent unfairly ?—It 
to this extent, that we should be obl to serve certain dis- 
mpensate ourselves by the profit we 
it should be the misfortune of this 

to recommend the granting of licenses to municipalities, 
would walk off with the cream cf the business, and the 


would be left with the unprofitable areas. If the Post 
the he believed it would be worked at a 
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the streets were 
tbey had to obtain consent the local authorities 


accorded to every electric lighting enterprise. 

; Mr. Pars he difBculty 

recently had with the City Corporation in 

the streets, and said it was not a fact that 

the powers of the Post Office to lay wires for the 
pany, excepting between exchange and 


Nioor questioned Mr. Proece at some length as to his objections 
being granted telephone licenses, and the WrrEESS 
chief objection was that the telephone was not 

y business, like sewers, water, gas, or electric lighting, 
was absolutely imperial in its character, and covered the whole of 
. The desire of local authorities to work telephones was 
the three following assumptions :—First, that the Post 
not do the work properly or cheaply ; second, that the 
hone Company did not do their work properly ; and 
that the municipality could do it cheaper and better 
the Post Office or the company. He contended that all 
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a party 
om u be in the position of haying. to buy two systems instead 
ons, and it would very greatly add to the difficulty of the question 


From your experience as an electrical engineer, do you think the 
Га would be more difficult to work if the municipal authorities, 
National Telephone „ариу, and the Post Office were all in 
active competition ?—It add to the difficalties, aud to a certain 
in communication between subscriber and 


in 
Ia т do you consider that the two ms—the tele- 
phone ig gag te one another ?—No ; I think that 
they asist each = use of the telephone m deciden 
men in transacting their telegraphic business. 
were in the hands of the State, would not the 
e revenus be interfered with by the telephone ?—Certainly 
as two businesses would form part of the same revenue. 
the you find that the local telephone systems have interfered with 
Government revenue from telegraphs ?—The only place in which 
might be at all likely to interfere with the telegraph would be in 
state of affairs the introduction of the 
bone into London has rather improved our telegraphic business, 
h k I ought to mention that кез one reason why the tele- 
Prone bas not increased so largely in London, as com with other 
Places, is that the local telegraph service in London Ae magulfoantly 
ыа Mr. Preece then gave some iateresting figures which he 
Prepared relative to the cost of telephoning the Island of 
explained that he had divided the isle шоо 


tidered reliable, and taking the whole of lesey, the conversion of 
the telegraph circuits that were there 8 into telephone circuits 
would require a capital expenditure of £1,800. If to that they 


Оовви: Do think that an obligation on the Post Office to 


added about £3,000 for other expenditure, they would be able, for а 

sum of about £5,000, to make a crucial experiment, and determine 

J He regarded that scheme as an 
one. 

The Онатвмли: Assuming that you got permission to start this 

scheme in Anglesey, would not the National Telephone Com any 


have the right, under its agreement, to at onoe come in com 
with you there ?—They would. Ifit were the desire of the Treasury 


that such an experiment should be carried out, I would rather take a.. 


district where we are well established already, such as Newcastle, 
and I would like to go into strong competition with the National 
3 on their own ground in places where they have hitherto 


ue 

You make this s ion for working a new place like Anglesey 

with & full knowl of the fact that, wherever you started, the 

National Tel-phone Company, under its agreement, would have the 
right to come down and attack you ?—Certainly. 


You are not afraid of competition between two rival exchanges in 


the same area ?—Not a bit. 

By Sir Jaume WoopDHOoUs3: There were only a limited number of 
persons competent to work the telephonic system of this country, 
and the Post Office and the National Telephone Company practically 
had all the telephonic staff in the country. Therefore it would be:a 
very difficult matter for municipalities to establish a system of their 
own. They would either have to train their own servants, which 
would take a great deal of time, or else they would have to offer 

her wages to the Telephone hier servants, or to the Post 
Office, than those they now received. would not deny that a 
municipality might be able to work the telephones cheaper than a 


pae company, but they could not do it cheaper than the Post. 
5 


Replying to Mr. Cawrav, Mr. PRRECE said that most of the Instru- 
mente and material used in керш. were made abroad. He 
believed that strikes and trade unions had driven the trade out of 


this country. There were factories in Coventry, Manchester, and 
Cheshire where certain materials were manufactured, but there was no 


manufactory in this country that made the important pert of th» 


telephonic system, euch as the switchiog contrivances, the jacks, and 
In the early days of the industry these articles. 
were made in this country on a small scale. Не could not agree that 


the plugs, &с. 


the industry would be greatly developed if the telephones were in 
the hands of several bodies rather than confined to the Post Office 
and the National Company. He believed that the system was 
likely to grow enormously in private houses as well as in hotels. 

By Mr. BanrLey: He was decidedly of opinion that the time had 
come when the Government should take the matter of the telephone 
monopoly in hand and arrive at some solution of the difficulty. The 
matter was surrounded with difficulties, which would inevitably 
increase as time went on. That was undoubtedly due to the great 


mistake which was made in giving the original license to the National 


Telephone Company. 


The CHAIRMAN: Assuming that you had a free hand, and wanted 


to start all over the country an alternative plant on the part of the 


Post Office to that of the National Telephone Company, how long, 


speaking roughly, would it take you to construct it?—Do you 
wish me to consider their system as it is now,or their system as it 
will be in 1911? | ` pue 
Their system now ?—Just as a rough shot. I should say it would 
take us to establish in this country a system such as the system of 
the National Telephone Company, 
five years. If Ше work was delayed until 1903 and the National 
Company kept on increasing at their present ratio he should say it 
would probably take them abont six years, while if things went on 
until 1911 it would take them about seven or eight years to establish 


а similar system to that which tbe National mpany would then. 


have in force. 
The Committee then adjourned. 


TRAIN RESISTAN CES. 


A WRITER to the Engineer, recently discussing the question of 
train resistances, assumes that а mean of 'the allowances of 
Pambour, Rankine, and Clark, will give a fairly accurate 
figare. Possibly no subject connected ‘with railways has 
been more discussed than this one of train resistance, For 


many years it was the custom to draw limiting lines for 


railway speeds on the supposition that as resistance increased 
as the square of the velocity a limit would be reached early 
at which the resistance was greater than the engine pull, 
This supposition has been quite falsified, but no very 
accurate theory has been put in its place. When the 
question of train resistance was first debated, formulse were 
got out from results obtained with iron rails badly jointed 
and with poorly ballasted track. All these matters are now 
changed, and it is time something more definite were known 
as to resistance under modern conditions. The resistances 


against a running train are several. Practically confined to 


the locomotive are the head resistance due to the air, not а 


106,000 subscribers, about 
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very large matter, and the consolidation of the track, and 
the internal friction of the locomotive. These, deducted 
from the gross power, should leave a remainder which ought 
to balance with the draw bar pull. i 


The train resistanoe is composed of side friction of air, of | 


axle friction, and of the resistance due to that continual 
running up hill due to every wheel being in more or leas of 
a depremion, out of which the recovering rail would help it 


if the track were perfectly elastic. Undoubtedly, the most . 


serious item of all is the axle friction, and should some of 
the roller bearings we have séen, prove durable, it is certain 
that train resistance would be very substantially reduced, and 
animmenseeconomy secured by their use. The Engineer asserta 
that the drawbar pull is always leas at high speeds than at low 
8 and that the агза of the indicator cards із al o less. But 
the power developed depends проп the number of cards made 
in a given time, and at high speeds, of course, this is larger. 
The total power developed per minute is greater. From 
this has arisen the false assumption that the pull is greater— 
an entirely unwarrantable conclusion. The pull may readily 
bə less at high speeds. In the first place, the axle box fric- 
tion may be rednoed. Our contemporary bolds journal 
friction to be at least constant at all speeds. There are good 
reasons to suppose the rail-resistance will decrease with high 
n perm € especial! y with closely supported rails and heavy rails 
0 steel, - 

Possibly the air resistance alone is a growing factor with 
speed. We hear a great deal abont superior rolling stock in 
America, but from the same source we get news from time 
to time of locomotives showing an indicated horse-power 
for a given and load very much greater than such & 
speed ара load would demand here. American figures 
cannot be compared with English figures, and no one seems 
able to state whether the difference is in the track, the 
vehicles, or the locomotives. All three items are claimed by 
Americans to be superior to the same in England, yet one 
must be very inferior. There is, of course, no fundamental 
reason why a high speed ‘when once attained should demand 
a larger pull. An ounce pulling a body as massy as the Sun 
itself would, in time, attain an infinite velocity, and it 
seems to tis that the difficulty with the locomotive is that if 
it could manufacture bigger indicator cards at high speeds 
it would run a train at higher speeds than at present are 
possible, which, if trae, would point to possible greater speeds 
with wheels and larzer boilers to supply the steam to 
more cylinder volume. The Engineer suggests that some 
accurate knowledge of the relation of I.H.P., speed and 
resistance, should be obtained by taking diagrams day by 
day over some particular stretch of road in all weathers во as 
to settle the train resistance problem. We think it would be 
much better to ran a dynagraph car behind the tender fitted 
with all appliance, marking off the quarter mile 
posts as they pass, and noting if possible the speed by some 
speed indicator. 

The engine power might be approximated by means of a 
continuous power meter of the Ashton type, with suitable 
arrangement for marking the distance posts on the paper. 
On a good road a train ought to ran much more steadily at 
high than at low because of the stiffening effects of 


velocity upon moving bodies as shown in the gyroscope. 
Such a series of experiments as suggested might be of 


great use. Something of the kind has been done in America 
with the Dudley car, and we believe that the drawbar pull in 
American practice has been found remarkably less than the 
I. H. P., as though there were a very considerable absorption 
of power in the locomotive and tender. A knowledge of 


traotive effort is wanted by electrical engineers for, possibly, 


the immediate futgre. At the same time, were electrio 
traction established, the ease of making power measurements 
would very greatly assist to sound and accurate conclusions. 

The locomotive presenta considerable difficulties in indi- 
Gator work, and sach work as has been done is not always 
published. On the Midland Railway Mr. Johnson had one 
of the large siagles fitted with a glass house for the indicator 
operator, and we believe a lot of work was done, but we have 
seen nothing of the results. Ip regard to electrical traction, 
the Liverpool and the South London line should be able to 
fur 1 good 5 1 1 ар, to high 
mo lerate speeds they employ. But it is rather the high 
spod figures of Мой information is lacking. 


The formula proposed by Mr. Leahy in his letter to the 
Engineer is | 


B-1 (v 005 A + 6 + 2,240 i), 
where B is the gross resistance in pounds per ton, v is the 


velocity in miles per hour, A the oro:8 sectional area of the 
train in feet, w the gross load in ton, and $ is the inclination 


fraction of the line. Where = is equal to unity the atmor- 


pheric resistance becomes simply v? 005, and w is then the 
critical weight of the train. Thus a may be easily 120 
square feet. For such a cross-section the critical value of w 
is 120 tons. The formula seems a reasonable one, but we 


are inclined to think that though the fraction = may have a 
rational derivation it might be almost better to introduce the 
element of train length. Possibly, however, for general 


practice w and т, have a fairly steady relative value. The 
6 in the formula is a constant for friction. 
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NEW PATENTS.—1898. 


Compiled ny for this journal by W. P. Tuowssow à Oo, 
Jlediricn] Patent Agents, 82%, High Holborn, London, W.O., to whom 
all inquiries should be addressed. 


14,204. "Improvements in electric batteries" M. M. Bam. 
Dated June 27th. 


14,2211. "Improvements in or relating to excitant solutions for 
electric batteries or the like." A.J. Wann. Dated June 27th. 


14,212. “Telephone transmitter" F. А. Ray. Dated June 27th. 
14,218. “Improvements in dynamo-electric machinery.” W. 
Lamaposm-Davizs. Dated June 27th. 


14,217. “Improvements in electric miners’ lamps.” W. О. Woon. 
Dated June 37th. 


14,237. “ An improved electrical safety fuse and cut-out.” O.J. 
Ооорвв. Dated June 28th. 


14,245. "An improved method of generating electricity or other 
forces by the кас of compressed air and vacuum, such compressed 
air and vacuum to be obtained by utilising the rise and fall of tide 
or river flow." F. О. Востнавр. Dated June 28th. 

14255. “Improvements in electric tel:phony." 
RampaLL. Dated June 28th. 


14,293. "Improvements in systems of electrical distribution." 
s BELFIELD. (C. Е. Scott and B. G. Lamme, United States.) Dated 
une 28th. 


14,306. “Improvements in movable sero relays.” 
Авилор and О. 


14,316. “Improvements in and relating to dry and other 
galvanic batteries.” А. E. J. BALL. Dated June 29th. 


14,318. “ DEUM Mente in dynamo-electric machines and motors." 


С. ADAMS- 


E. A. F, 
A. G. GamTES. Dated June 28th. (Complete.) 


В. G. Brown. ted June 29th. 
14,931. “Improved diffuser and economiser of electric light.” 
B. T. WHrrg. Dated June 29th. ј 


14,363. “Improvements in electric switches.” О. Р. Exreson and 
W. S. Naytor. Dated June 29th. 


14,980. "Improvements in electric batteries.” Е. GraLro. Dated 
June 29th. 


14,999. “Improvements in or connected with electric measuring 
ov ld А. B. BrAckBURN and W. L. Srmncz. Dated June 


14,427. “A new or improved filament for electric incandescent 
lamps and process of manufacturing the same." ENrEH 15006 
TRIALS, LIMITED, aud G. B. Hayr-Dr. Dated June 30th. 


14,433. “Improvements in electric bells and bell fittings.” В. A. 
PHILLIPSON. Dated June 30th. 


14,455. "Improvements in secondary batteries.” T. A. B. CARVEB. 
Dated June 80th. 


14,513. “A method of and spparatus for producing electrical 
spectacular ¢ff.cts.” О. H. Сох. Dated July 1st. 

14518. "Improvements in electrical contact makers.” Е. W. 
Bowrms. Dated July 1st. ` 

14.566. “Improvements in electrical resistance devices." Н. Н. 
Laxs. (Stralsunder Bogen-Lampenfabrik, Gesellschaft mit Berch- 

Haftung, Germany.) Dated July Ist. 

14,614. “Electricity meter for alternating current motors.” F. 

Lanna and H. Brockett. Dated July 2nd. (Complete) ` 
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‘number of concurrent applications. 


Тнк decision arrived at last week by a House of Commons 
Committee, that sanction should be refused to the provisional 
order applied for by the Marylebone Vestry, is perhaps the 
most momentous in its bearing on the electrical industry that 
has been arrived at since the passing of the Electric Lighting 
Act, 1888. It certainly is the most momentous since the 
issue of Major Marindin's Report of 1889, which settled the 
principle upon which electricity supply in London should be 
carried out. 

It will be remembered that in 1889, the first year after 
the enactment of the Electric Lighting Act of 1888, there 
was arush of undertakers who desired to appropriate the 
rich prize which the lighting of the metropolis presented. 
It is perhaps true that at that time not one of the applicants 
realised how very rich a prize was in store for those who 
obtained the right of supply for the period allotted by the 
Electric Lighting Act of 1888, viz., 42 years, but in any 
case the prize was sufficiently tempting to lead to a large 
In the parish of Ken- 
sington alone, we believe, applications were made by as 
many as five companies for provisional orders. The great 


‘number of the applications led to the appointment of the 


Board of Trade inquiry presided over by Sir Francis, then 
Major, Marindin. | | 

The principle underlying Sir Francis's Report on that 
inquiry was, that as it was quite impossible to decide between 
the rival claims of the various applicants, justice could only 
be done by giving the applicants concurrent rights for the 
districts they applied for. | 

The result was, that in almost all the richest districts in 
London two companies were put into possession of the field 
with concurrent powers, though, in the case of Kensington, 
the parish was divided up between the applicants, each 
company being confined to a particular area. 

We need hardly remind our readers that, under the Elec- 


trio Lighting Act of 1888, it is necessary that the applicants 


for provisional orders should first obtain the consent of the 
local authority, but we venture upon the reminder in order 
to make quite clear the position that existed in Marylebone 
in 1889. | d 

It appears that the Marylebone Vestry took a little more 


persuading than many other local authorities in London, 


and they only gave their consent to the provisional order of 
the Metropolitan Company upon that company consenting 


to enter into an agreement with them, procuring for their 


parish certain privileges beyond those included in the 
Electric Lighting Act, such as the establishing of two 
central stations in their district, апа the power at the end 
of seven years of an appeal on behalf of the local authorit 
to the Board of Trade for the revision of price, : 
| In this agreement it was made clear that the Vestry might 
if they so desired, grant a similar agreement to another 
company, but there was not a single intimation that the 
C 
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Vestry itself might, at a later date, enter into competition 
with the company. Asa matter of fact, we believe that the 
duplicate of the agreement was offered to the London 
Electric Supply Corporation, who, however, refused to take 
up a provisional order for Marylebone upon the terms which 
had been acoepted by the Metropolitan Company. 

Under this agreement, and under the provisional order 
granted by the Board of Trade, the Metropolitan Company 
have had sole occupation of Marylebone for the last 10 years, 
and now that electricity supply has been proved to be a good 
business, whether in the hands of a local authority or a 
company, it seems to have suggested itself to some enter- 
prising members of the Marylebone Vestry that they should 
embark upon an undertaking themselves. 

Under the provisional order of the Metropolitan Company, 
а period of 42 years from 1889 had to elapse before the 
Vestry had the power to purchase; but the Vestry, in view 
of the clause referred by us in a recent article, which 
wound up the first section of the Act of 1888, presumed that 
they could obtain concurrent powers. 

The concurrent provisional order was granted by the 
Board of Trade, and it came before the House of Commons in 
due course for second reading. At the second reading it 
was opposed by Mr. Cripps on the ground that it was not 
contemplated by the Electric Lighting Act that a local 
authority, having once sanctioned the grant of powers to a 
company, should, on the expiry of sufficient time to prove 
whether the business was remunerative, operate а pro- 
visional order themselves without first obtaining by purchase 
the undertaking of the company. 

The second reading was supported by the Right Honour- 
able C. T. Ritchie, president of the Board of Trade, on the 
ground that the Board of Trade had no other option but to 
grant the order so that it might be considered by Parlia- 
ment, and in due course committed to the judgment of a 
committee. | 

He finished his speech with these words: * I hope, with- 
out expressing any opinion on the meriis of one party or 
the other, that the House will consent to refer this Bill to 
a Committee." The result of the division was “ Ayes 198,” 
“ Noes 114,” the majority for the second reading of the Bill 
being 94. 

We believe we are right in stating that this majority was 
largely secured by the action of the Association of Municipal 
Corporations, who sent out a special whip to the Town 
Clerks in the kingdom calling upon them to bring pressure 
npon the members of their boroughs to support the Bill on 
the ground that a local authority should be supported in its 
endeavour to carry out the electric lighting of its district 
even with а company in possession. In sending out this 
whip we think the Association of Municipal Corporations 
made а misteke, because it appears to us that the true 
principle is that the holders of a provisional order, whether 
they be local authority or а company, fulfilling their obliga- 
tion to the letter, should be allowed to have peaceable pos- 
session. However, the Bill went “ upstairs,” and was duly 
considered by a Committee last week. 

Mr. Hammond, who appears to have made himself 
champion of the doctrine of “peaceable possession the 
reward of good behaviour," gave strong evidence against 
the Bill and stated before the Committee that the large 
capital at present invested by local authorities and by com- 


panies in provisional orders for the supply of electric 
light throughout the kingdom has been contributed on 
the basis of security of tenure, and that if that security of 
tenure was taken away there would be a great blow given to 
the farther development of the industry. 

With this doctrine we have always expressed our full con- 
formity, and we аге glad to be able to chronicle that after a 
short deliberation in private, the chairman of the Committee 
gave the following judgment :— 

* Та the case of the Marylebone order we find that the 
provisional order should not be confirmed. In the Ber- 
mondsey case we suggest that the order should be withdrawn, 
as the point raised in it is not, in our opinion, ripe for 
discussion. We are of opinion that the local authority 
should consider the question in the light of purchase. We 
think that if by ап original order, or by purchase, any local 
authority becomes the sole power for electric lighting in its 
district, it should not be interfered with by competition 
from the granting of a provisional order to any company in 
such district.” | 

This decision, we are glad to be able to вау, has given 
equal satisfaction to companies and to local authorities through- 
out the kingdom. Its first result has been a considerable rise 
in electrical securities, and it has also greatly strengthened 
the hands of the local authorities who are opposing the Bill 
of the General Power Distribating Oompany, who seek to 
obtain concurrent rights of supply in places where local 
authorities already hold provisional orders. This Bill, we 
understand, is to come up for second reading as we go to press 
or to-night (Friday), and if it should share the same fate as the 
Marylebone Bill, a very awkward episode in the industry 
will have passed away, and all will return to calmness once 
more. 

We presume also that the applications for concurrent 
provisional orders which have recently been made to the 
Board of Trade will be withdrawn, and the people in pos- 
session will be allowed to carry out their good work without 
further interference. 


Share Lists of Continental Electrical Companies.— 
In a recent issue of La Revue Financière there appears an 
article on the value of the shares of a number of electrical 
undertakings in Germany, France, and Belgium, from which 
it would seem that such shares are much run after by the 
Continental investor. Fourteen German undertakings are 
named, the shares of which are quoted at prices ranging 
from 116 to 801 per cent. of their nominal value; the 
highest figure being that of the shares of the Berliner Elec- 
trische Werke, which is followed by the Allgemeine Gesell- 
schaft at 2734 per cent. and by the Schuckert Company at 
256 per cent.; whilst of the remaining 11, there are вх 
whose shares are quoted at 170 per cent. or over. In France, 
the company working the Thomson-Honston patents has в 
quotation of 288 per cent. of the nominal value of its shares, 
whilst the company which has the concession for the light- 
ing of the left bank of the river at Paris follows with 160 
per cent., and the Continental Edison Company with 196. 
In Belgium, five companies are named with quotations 
ranging from 130 to 198 per cent., these two раса being 
respectively for the ordinary and preference shares of the 
Société Russo-belge, whilst the shares of the Compagnie 
Internationale of Liége are quoted at 175 per cent., those of 
the Electricité de Moscow at 152 per cent., of the Electricité 
et Hydraulique of Charleroi at 140 per cent., and of L'Elec- 
trique at Brussels at 185 per cent. As a further proof of 
the way in which such investments are sougbt after, the 
journal from which these figures are taken states that new 
issues to the value of nearly £1,800,000 have been made this 
year in Germany, and that these new shares are offered to 
exi-ting shareholders at premiums ranging from 10 to 42 per 
cent.; and a list of new issues is given which totals up to the 
respectable figure of £2,275,000, for which the value, includ- 
ing the premiums demanded, amounts to £2,976,000, or 
very nearly three million pounds. 
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METALLIC RESISTANCES. TABLE IV. —GIVI Vd PARTICULARS OP DBRUNTON'S 
“Beacon” Higa RESISTANCE MATERIAL. 


— 


By KILBURN SCOTT, A. I. E. E. = 


| : | | Size. Resistance. | Price per Ib. 
(Continued from page 72.) g| Diameter. | gectional! per ib. | S PN 
E area. In ohms In onis hard ok hard or 
C | Inch. | mm. | ва, inch. T 2 SEPT E | soft. 
^ KauPPIN " is а steel alloy, made at Essen, Germany, full — VE — PEE 
jeulars of which are given in Table III. It is muc ' used 8 160 p" оов | 56 la conss 3409 3 6 3 10 
on the Continent, and the аа саш Ans it may be 9 1 3:658 | 0:0163 | 62.007752, 4806 3 6 2d 
raised to 600° C. witho t ill effeots. It can be supplied from 10| 128 3 251 0 0129 79 |01015 8018 3 6 
stook 0 l s h thick, and 10 11| 116 | 2946 00106 | 96 '01219 11702|3 6 3 10 
in 50 metre lengths, 5 mm. thick, and 10, 20, 25 13,104 2642 00085 119 01499 17838 3 6 3 10 
or 30 mm. wide, or in sheets 1,800 mm. long, 500 mm. wide, 13 092 2937 00066 | 153 01892! 48947 3 6 310 
and 0 5, 1:0 or 1:5 mm. thick. 14 080 | 2:032 0 0050 900 0 2436 4872 3 6 3 10 
Mers, Brunton & Son, of Musselburgh Wire Works, 15,072 |1829 00041 250 010% 77595 3 7 4 0 
кошы, havo realy fr. dt the “Beson” igh f Zi $e eer | ara oat e 
resistance alloy, see Table IV. ‘This material gives a resitt- 18 48 1.219 00018 | 555 06502 360361 3 104 4 
ance abont 48 times that of copper, and is therefore the 19 040 | 1016 00013 | 833 09746 | 782603 3 11 | 4 4 
DEA EOM з 1 . b de шота шна оаа 
Gn l- б. It gravity, 8'1; and specific resistance, 22 028 | o-711 0000615 1612 16146 | 2653173 |4 3/4 9 
85:13 at 20 It has been used for some time for heating 23 024 | 0610 ,0000152| 2232 |1:8836 | 4204195 | 4 5 411 
е | 305 
electric tramcars in America, and has shown that it does 24 022 | 559 0 000380 2659 35377 940 6744 4 7 5 3 
pine iris Mr working fo log. h. аі Шр ff ft, сие eser зе . паи ае ra 
Бартан Sors d STE blk 5 do. It may 27 00164 04166 0:010211 2500 47517 2138 2659 5 3 6 3 
sapplied either or soft, black or p 28| 0148 03759 000017260 0 5.2646 3158760 5 9/6 9 
Incidentally it might be mentioned these steel alloys have 29| 0136 03454 0:000147, 700-0 | 5 7291 | 40103700 бан в ё 3 ; : 
5026 8000 6 


в slight pull over the materials with lower melting points in 30 0124 03150 0 00010 8000 6 2835 
that they can ba Bard soldered easily and well. %%»; AD иы 


Taste lII.—GiviNG PARTICULARS OF RESISTANCE, &C., OF * KRUPPIN” (METRIC DIMENSIONS). 


| 
. 


| Consumption in watts 


fora length [шеше Resistance in ohms for а length of Current capacity In amperes 


for a length of 1 metre ata 


1770 Number Resistance i th 
T sectional; weight vot ai ohms per Lenen temperature from 1 metre at в final temperature of final temperature of Diameter Келген 
metre : 4 А W.G. 
in mm. n G per m. ES m ametre, per ohm. i m E inches. 
| 60° С. | 1906 C. 200° C. 80°C. 120° С. 920^ C. 80 С. 120 C. | 220°C. 

— — | p NY — ——"— M 

05 | 0196: 1588 | 8297 | 4343 0 230 10 20| 33 4525 4617 4 950 0469 | 0:60 | 0:816 0196 25 
110, 0785 6360 | 1572 | 1084 0922| 20| 40 66| 1129 116 1 276 133 173| 231 |.395 | 19 
125 1297 | 9941 | 1006 | 06938 1441; 25) 50 82, 7065 "7425 ‘7910 1:88 241, 321 0494 18 
160 1767 1432 698 . 04818 2076 | 30 60 100 | 5020 “5155 5490 2 45 312 | 411 C593 17 
175! 8405 | 1949 | 513 | 03540 | 2825 | 35 70/116 | ‘8689 | :3738 4035 308 | 391| 536 | ‘0691 | 15 
200, 3142 | 2546 | 393 | 02709 | 3691| 4U| 80 132 | 2822 2897 3090 3 76 476 654 0788 | 14 
225 | 3976 | 3221 310 | 02141 4671 | 45| 90 | 154 | 2:30 2291 2440 45 568 | 794 | 0887 13 


60 7069; 5727 175 | 0,205 8 303 60 | 120 202 1255 1289 1373 | 691 | 88 |1213 118 11 
0946 | 1008 | 872 | 1167] 1517 | 138 10 


275 5910! 4813 "HEROS 6976 | 55|110 180 | 1493 1523 1734 | 605 | 722 105 6083 | 12 


96210 77°95 128 | 008848 | 11302 | 70 | 14N | 0921 


250 4909 3977 | 251 01734 5767 50 100 [166 EXE! 1855 1977 | 526 | 6F9| 917 | 0985 | 124 


400 | 1207 [10184 | 98 | 006772 | 14766 80 | 160 262 07055 | 67246 67720 | 2155 |135 |1844 | 157 | 8 

45011590 | 12889 7-8 | 0705354 | 18:677 | 90 | 1840 | 298 | ‘05580 | 05730 06104 | 127 1613 | 221 | 177 7 

500 | 1964 Lois | и 004335 | 23 071 | 100 | 200 | 330 ond — 04640 | 04914272! 149 | 189 | 258 197 6 
| | 


„Eureka (London 
Electric Co.). 


2 afi 7 
быце Diameter, | German silver. Platinoid. Poulenc п аспаса 


— — —— . | !1——ñ——ß—— eee 


| , 
Per cwt. Per Ib. Per cwt. Per lb.] Per cwt. Per lb. Per cwt. | Per lb. Per cwt. 


Per cwt. | Per Ib. 


теленә а ERROR RR 
E |, 

E A Per w. Per cwt. | Per Ib. . 
„тыл. ы 


— — 


| 
| 
TP ) x 
8 16 4064 7 0 11.4 0 7 6 14 0 010 17 016 4/2 6/14 0 0 Се 2 6,14 0 0|2 8 12 12 0 
10 128 3 251 0 11 4 0/2 6 14 O 00 1j 016 4/2 6/14 0 Oj .. а 2 6 14 0 0/2 3 12 12 0 
1 | 104 2642 2 2 12 4 0 2 6 11 0 0/0 2 018 8 2 8 16 0 O| .. A REAL. 
M 108 20032 2 9.192 4 0/2 6/14 0 0/0 2 0 18 8/2 8 15 0 0/3 2/1715 0 2 8 15 0 0,2 3 12 12 0 
16 064 11661976 14 0 0|2 6 14 0 0/0 24; 1 3 4/2 9 15 8 0|3 21715 0.2 8 15 о 0|2 3 |12 12 0 
18 . 048 1219 2 6 14 0 0 2 8 15 0.0/0 2 1 3 4/210 16 6 0 3 4 1815 0/210 16 6 0/2 5/1310 0 
$5 033 914 2 6 14 0 0 2 8 15 0 0/0 3| 1 8 % 0/1616 0 3 6 19 12 02 10 16 6 02 5 1310 0 
24 10% 71:1|3 8 15 0 0/211 16 6 0 C 3j 112 8 3 2 17 15 08 B 20 12 0,3 0.1616 0/2 8 15 0 0, 
^M (22 69 2 8 15 0 о/з 8 18 4 0/0 44 2 2 0/3 5 19 4 0,4 0 22 9 03 6,1914 0/211 16 6 0 
C8; 457 2 11 16 6 0/3 8 20 120 is oi " 44124 0 3 4 1814 0 
98 | 0148 976,3 1 17 6 0/4 6 24 15 0 ... 5 2 [28 18 d A 10/22 9 0 
CMM MTM (es ANE tiers 
Nore.—(a) Wire mad кта th bove tabl (b) “Constantan,” made by B d 
tee Ana. Vesp, ca be ought from Me August Reicha Dashwood Houser E Cn ай the following peitean nnn 
Diameter mm. 10 gh 
O bis і 28 
. 1. IId. 1& 101. | is. 100, 
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Table V. gives the comparative cost of the various alloys, 
and it should be noted how very much cheaper is galvanised 
iron wire than any of the other metals, This, coupled with 
its ability to withstand high temperatures without sagging, 
makes it very largely in demand for resistances, 

Extra large resistance frames, such as are used for testin 
dynamos, &c., are cheaply made from ordinary galvani 
iron wire netting, folded up and down in a large wooden 
frame, like an end of cloth in a drying machine. Or the 
strip of netting (ssy, 12 inches wide 1 inch mesh) may be 
wound round and round from the centre outwards, the 
adjacent layers being kept, say, 3 inches apart by ł inch 
iron rods at the four corners. Resinous wood, like pitch- 
pine, should not be used, in fact the best job would be 
made by using wood which has been specially treated to 
make it inflammable. 

The resistance of galvanised iron wire netting of No. 20 
B.W.G. 1 inch mesh and 12 inches wide would appear to be 
about 005 ohm per yard in length, and the safe current 


90 to 100 amperes. 
(To be continued.) 


THE DEVELOPMENT OF THE CENTRAL 
STATION. 


An address upon the above subject was recently delivered by 
Mr, Samuel Insull, president of the Chicago Edison Com- 

ny, before the students of the Purdue University. He 
bezin by practically disclaiming knowledge of technical 
matters—although the Directory describes him as an elec- 
trical engineer—and he refers to “the disadvantages that a 
commercial man invariably feels when discussing technical 
matters before those having had technical training.” In 
the course of his introductory remarks he says, © In referring 
to the development of the central station it would seem 
hardly necessary to go at length into the о of the busi- 
ness,” &c. We should have thought that a description of 
the development of a thing and its history were practically 
one and the same thing. Mr. Insull, however, thinks 
otherwise, and so devotes fully half of his address to the 
development of Edison and а description of his various 

tents, proving (to his own satisfaction) that Edison 
invented practically everything that goes to make electric 
lighting ible. He then proceeds to give a biographical 
sketch of the inventor from the time when he was a tele- 
graph operator in the Western Union service up to the 
formation of the Edison Electric Illuminating Company of 
New York and the erection of the Pearl Street station in 
1882. The speaker then shows his audience “a photograph 
of the original direct coupled steam generator known as the 
‘Jumbo’ machine used in the Pearl Street station,” and after 
stating the points of similarity and difference between this 
and a modern direct coupled set, he continues: That we 
should come back to exactly (italics are ours) what Mr. Edison 
used in the earliest central station work, is no mean tribute 
to him as an engineering vage) d In this connection we 
quote a remark made by Mr. I at the commencement of 
his address: “ I recalled that so recently as the early eighties 
it was necessarily the rule for ‘guessing to be a substitute 
for mathematics’ (to use the words of the great pioneer in 
central station work).” 

It would be interesting and instructive to know to what 
extent, respectively, accident and design entered into this 
adoption of direct ti е plant at that time. We venture 
to say that, in England at least, the question of saving 
is one of 77 chief 5 in the in; onment of 
rope-driven plant, and not во much a question of engineering. 
The 8 e doe not consider that Ro particular Каш. 
could have been served by going into an investigation of 
early alternating work, states that “whilst it un- 
doubtedly а central station development at the 
time, it proved very uneconomical in operation, and ex- 
pensive in investment, when the cost of converters is added 
to the cost of distribution.” He omits, however, to 
credit the system with the saving on mains and 
improved regulation, and as he gives no fi , it is 
not possible to further criticise his remark. His objection, 


however, to the house-to-honse transformer system is shared 
by us, and has, of course, long sinoe been practically aban- 
doned in England. Не speaks favourably of two and three- 
phase currents and the rotary transformer as a means of 
economising the cost of production by concentration of 
power, and describes a scheme adopted in many of the 
cities of alternating transmission at high tension combined 
with low tension distribution, and states that even now it is 
quite ible “to transmit economically from the centre of 
any of our large cities to the distant suburbs by means of 
high potential alternating currents distributing the current 
from the sub-centre distribution by means either of the 
alternating current itself and large transformers for a block 
or district, or else, if the territory is thickly settled (italics 
T of a system of low tension mains and feeders, 
the direct ourrent for this purpose being obtained throngh 
the agency of rotary transformers.” | 

Why it should be necessary to transform into direct cnr- 
rent in thickly settled districts when low tension alternating 
can be obtained at once without rotary apparatus is not ex- 
разе. " — 

tation engineers in America appear to te ignorant 
of the fact that no difficulty has been o in Ragland 
in supplying from centre to suburbs of large cities or districts 
economically with high tension single-phase alternating 
currents without the use of rotary transformers. 

Mr. Insull describes several methods of producing alter- 
nating currents for transmission purposes, ¢.7., generators 
wound for high potential, generators wound for 80 volta, and 
step-up transformers to obtain the required pressure, 
dynamos having collector. rings on one side and commutators 
on the other, so that yon can obtain either, and soon. By 
the way, 80 volts seems to be quite a favourite pressure in 
America, and they seem to bs as much in want of stendard- 
ising ав we are in England. | 

The composite machine, having both collectors and оош- 
mutator, he states, has been found very useful when the pesk 
in two districte of a city comes at different times, as low 
tension continuous can be supplied to the points near the 
station, and alternating current to distant parts. We pre- 
sume, however, that this only applies to stations whose 
system of supply is ostensibly low tension continuous. 

Mr. Insull refers to “the latest development of central 
station transmission,” which consists of alternating high 
tension “carried to distant points and then used to operate 
series arc light machines run by synchronous motors,” &o. 
He remarks that “it would be interesting to go at length into 
the detail cost,” and we think it would be equally interesting 
to know why the additional complication of motor generators 
should be n when excellent arc lighting can be 
obtained from alternating current direct. 

The er now passes to the question of costa, and 
confines his remarks to the business of the Chicago Edison 
Company, and points out that “by far the item of 
cost of your product (italics are ours) is interest on the 
investment,” and refers to this later as being the most. 
important factor in calculating ш and loss. KV 

e presume the Chicago Edison Company is financed in 
the usual manner, viz., by public subscription and issue of 
shares, how the “ interest,” or as we in England would call 
it, “dividend,” can possibly be looked upon as a factor in 
the cost of production or in the calculation of profit and loss 
"е до тўе 1 Surely Д uiuis is (or agit be) 

profit. the company is hea mortgaged, the pay- 
ment of debenture interest would have to be лет | y 
the ordinary shareholders as & part of the cost of produc- 
tion, and the matter is then clear; or possibly he refers to 
depreciation, bat what he actually does mean is not obvious 
to us although it may have been to his audience. He 
naturally objects to excessive capital investment in the fol- 
lowing words: “It is a common mistake for the во-0а 
expert to demonstrate to you that he has designed for you а 
рап, of the highest possible efficiency and at the same time 
or him to lose sight of the fact that he has saddled you with 
the highest possible amount of interest on account of ехоев- 
sive investment." Неге we entirely agree with him, and we 
think the majority of English station engineers have long 
Bince ceased to be beguiled by the man whose dynamo or 
engine is stated to be 1 or 2 per cent. more efficient than the 
others, while the first oost is raised to fancy figures “on 
account of the great saving effected.” 
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While Mr. Insull objects to excessive investment, he is 
evidently alive to the folly of , Putting down plant simply 
nes / is low priced, without regard to efficiency a 
stability, for in referring to the Harrison Street atation he 
says:—“ Every effort bas been made to provide for the 
economical production of steam, low cost of operating, good 
facilities for repairs and consequent low cost, and for per- 
manency of service.” 

In regard to the use. of e to meet the peak of the 
load, he is of opinion that it would be economical where the 
pesk does not exceed from 2 to 24 hours. Doubtless many 
English engineers will agree with him, but others would 
suggest that for about the same capital outlay a spare engine 
and dynamo could be „which would generate without 
the initial loss of 80 per cent., and a falling capacity year 
by year, to say nothing of the heavier depreciation and 
attendance costs, 


That he has the courage of his convictions is proved by 
the fact that a very large battery is now being installed by 
his company, and particulars of which were reported in a 
recent i 


issue. 
He goes very fully into the question of and details 
the various sliding scale and other methods adopted with a 


view to encouraging the long hour consumer, the experience 
in Amerion apparently coinciding very closely with our own, 
and showing the load factor of the average city office as 3:7 
per cent., and that of the all-night restaurant as 48 per cent., 
with other classes of consumer in proportion. Не considers 
the marimum demand (Wright) system particularly 
equitable, and uses the following apt illustration in its 


support :— 

ON one would think of going to a bank to borrow money, 
and expect to pay precisely the same total interest, whether 
he required the money for one month or for 12; and for the 
same reason it seems an absurdity to sell electricity to the 
customer who uses it but a comparatively few hours a year 
at the same price at which you would sell it to the customer 
using it 10 hours a day, and 300 days a year, when it is 
remembered that interest is the largest factor in cost, and the 
total amount of interest is the same,” &0. 

Free wiring is apparently not in favour in America, as he 
says: “The expense of wiring (which must of necessity be 
borne by the Lonseholder) is large, and is often a barrier to 
the adoption of electric illumination,” &o. 

It is disappointing to find that although he says: “I have 
prepared graphical representation of the cost of current,” &o., 
they have not been published, and there is not the slightest 
hint throughout his published address by which we may 
form ару opinion as to the probable cost, per unit. Не, how- 
ever, says: “To-day there are many stations showing a 
substantial return on their investment, whose average income 
does not exceed 7 cents per kilowatt-hour." The maximum 
load of the Chicago Edison Company was last year 12,000 
H.P. or more than double that of any English undertaking. 

price is, therefore, by no means phenomenally low when 
we remember that in England one London company’s average 
charge laat year was less than 44d. (or say 9 cents) per unit, 
and whose maximum load was abont one-fifth of that of the 


company. — 
At the conclusion of his address, and speaking of possi- 
in the future develópment of central stations, he says : 


“It is within the realms of possibility that the present form 
of generating station may be entirely dispensed with. It has 
ready been demonat experimentally that electrical 
ir Dri of the bollar, enge, and dynamo machine 

engine, a mo e. 
Whether = be done commercially таш ы to be roved. 

0 may take place in generating m , 

Чой, were Т not engaged in a business which affords so 


Heo, on cost, 
enormous.” Whether he would weloome such an improve- 
ment or not he does not say, bat judging from his views of 
Шо importance of interest on capital invested as а factor in 
Cost of prodnotion we fancy he would not desire to see а lamp 
introduced with an efficiency, say, twice as high as those in 
ine = versally adopted, unless it was done very gradually 
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CagrHER-KELINER ALKALI COMPANY, Ілмттир, v. COMMERCIAL 
DEVELOPMENT COBPOBATION. 


Justice 
ап action for an injunction to restrain the defendant company from 
manufacturing, g, or exposing for sale any caustic soda or other 


in 1894 (No. 20,259) for an alleged invention of improvements in 
sing There was aleo 


defendants in the infringement. 
Defendants denied the ent, and pleaded that the alleged 


invention was not new or useful, and that it was not the proper sub- 
Ject-matter for a patent. They also said that the specifications of the 
сре invention were imperfect, insufficient, ambiguous апа mis- 
„and that the letters patent were invalid. Defendants said 
that at the date of the plaintiffs’ letters patent there had been prior 
publication :—(a) By letters patent granted to George Jones Atkins 
and Edward Applegarth, dated December 19th, 1890 (No. 20,768); 
(0) By specification (provisional and complete) of letters patent, 
granted to Eugene Hermite and Andre Dubose, dated December 15tb, 
1891 (No. 21,959); (c) By the provisional specification of Andre 
Leopold Wolf for a for produ chlorine gas and metallic 
sodium from chloride of scdium, dated 
4,349); (d) By specification of United States patent for a process 
and apparatus for o 
Wolf, dated October 5th, 1882 (No. 271,906), and duly placed 
for public use in the Patent Offices 5 in London in or about 
August, 1884; (e) by specification (provisional and complete) of letters 
t ted to Camille Petri, dated June 2nd, 1886 (No. 7,426); 
fication of letters patent granted to Hamil- 
ted September 7th, 1892 (No. 16,046) ; (g) by 
complete specification of letters punt granted to Peter Jansen, 
dated August 3rd, 1893 (No. 14,910); (A) by specificaticns (pro- 
Mm 400 5 of letters patent granted to Alf Sending Larsen 
o. 18,499), Я 
Mr, Fletcher Moulton, G. O., Mr. Bousfield, Q O., Mr. J. C. Graham, 
Mr. A. J. Walter, and Lord Robert Cecil a for plaintiffs; and 
Mr. J. Terrell, G. O., Mr. Astbury, Q O., Mr. J. A. Gray, and Mr. 


MacOonkey for defendants. 
Mr. Ғгвтонив Movutron said the invention related to the manu- 


facture of caustic soda, which was an oxide of the metal sodium. Of 
late, instead of the old chemical methods of obtaining caustic soda, 
it had been found that the electrolytic method was a far better 
way of getting it. Counsel explained the basis of plaintiffs’ invention, 
and pointed out that, though something like that method of obtaining 
caustic soda had been known, it was never practicable, because it 
involved the use of separate v -а circumstance which proved a 
hindrance to the production of a commodity which was manufactured 
ms ton. In 1892 an inventor named Castner made a stride towards 
obtaining а continuing process by electrolysis, but Mr. Kellner ran 
him very close. Two years later Mr. Kellner invented an appliance 
which was the subjeot of the patent on which the claim was being 
made in this action. Mr. Castner patented bis invention, but no 
claim was made upon it. огу was used in obtaiiing 
caustic soda, and Mr, Kellner’s invention enabled the mercury to be 
charged and in one operation by means of an inverted bell 
charged witb a solution of salts, sand moved at pleasure in a vessel of 
water, at the bottom of which lay ercury. Oounsel described 


t, 
ion of salts through which the electric current was sent. 
The difference was, that the mercury lay in projections under the 
container or gas chamber, bat water over these jections, 
and the chemical process was exactly t of the plaintii patent 
At this stage the hearing was adjourned till Friday. ; 
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in his complete specification of the telephone, and Mr. Justice Fry 
(ав he was ) bad no alternative but to disallow the patent on the 
ground that the complete specification, because it included the phono- 
graph, was а disconformity with the provisional specification, which 
claimed only for the telephone. Applying this illustration to the 
present action Mr. Moulton admitted that there were additions to the 
tiffs’ invention as described in the complete specification, but 
hey were all in uniformity with what was claimed in the original 
specification, and possessed no feature of disconformity. Referring 
to the defendants’ apparatus, the learned counsel submitted that 
eh A showed geo di ы 55 ге "б = ed out 
precisely the process paten y the plaintiffs, and t ore came 
within the Oastner and Kellner specifications, thus depriving the 
plaintiffs of the profit which the law ssid they should enjoy for a 
novel invention. Otberwise, if an inventor was not protected, he 
would have no inducement to obtain new discoveries which could be 
copied by others. The whole effect of the patent law was to insure 
that an inventor should be protected against infringements by 
inventions which did not differ from his principle, though they might 
adopt some method of arriving at the same result. In the plaintiffe’ 
invention, the novelty was that the mercury used in obtaining the 
caustic soda was kept stationary in its pan while the chambers holding 
the salt solutions moved over a steel sheet charging and discharging the 
mercury, and just keeping up a continuous process. In the old 
process it had been thonght necessary to paddle the fluid mercury 
round and round in its container, but it was Mr. Kellner who dis- 
covered that it was wholly unnecessary to move the mercury, and 
this was the novelty of his invention. The way the infringement 
stood was this: The plaintiff first heard of it by the appearance of a 
prospectus of a company which proposed to sell this invention for a 
very large sum of money to the public. The plaintiffs took steps to 
assert their rights, and the defendants thereupon brought an action 
for threats, and made an admission that they were going to use 
Rhodin's patent No. 21,509 of 1896. | 

Mr. Jas. SWINBURNE, examined by Mr. BovsrrErp, said he had read 
the specifications referred to. The witness gave evidence broadly to 
the effect that the chambers or inverted bells containing the solutions 
of salt passed over the surface of mercury. Each portion of the 
mercury covered by the bell was charged with sodium. After the 
bell passed on to another portion of the surface of mercury, the part 
it had left was exposed to water and was discharged of the sodium. 
The charging was effected by sending an electric current through 
the solution in tbe bells. In this way the charging and discharging 
was kept up continuously, and the whole process was effected 
with s amount of mercury compared with the old process 
of moving fluid mercury. The Witness explained earlier methods 
of obtaining caustic soda with the object of showing the novelty of 
plaintiffs’ patent, and in reference to that of defendants’ patent he 
pointed out that it acted on the principle of first covering the mercury 
and then baving it exposed to the water, there charging it and dis- 
charging it in the same way as the Castner-Kellner patent. 

Cross-examined by Mr. TERRELL: The idea of electrolysing salt so 
as to produce sodium and chlorine was very old. 

In answer to his Говрвнір, Mr. TERRELL stated that he was going to 
show exactly what Kellner had advanced upon the knowledge before 
him, and then to show that the small amount of advance he had 
made was just the part the defendants had not taken. 

The WirNEsSS, further cross-examined, said that in Atkins and 
AE patent of 1890 there was а device by means of which 

t and water was electrolysed, the sodium being carried into the 
mercury in one vessel and then the mercury was turned into another 
vessel and decomposed by means of water. In Oastner's specification 
he had got two poles, two separate partitions, one of them to contain 
the salt solution to ba electrolysed. They were separated from each 
other by a partition which went down until it touched the mercury 
and sealed and divided the salt solution from the water. The cells 
were fixed, the two containing vessels being both covered in at the 
top. At the bottom there were moving arms revolving slowly, and 
the mercury was brought by these revolving arms from the cell where 
it is charged with sodium, to the cell where it was discharged of 
sodium back again, and the process was continuous. The moving 
arms moved the mercury by direct propulsion, and that might be 
moved either like that or by friction. The mercury was partly 
driven by the paddles and y by friction. 

His Lospsnir: Substantially instead of moving the mercury by 
paddles the bottom of the pot revolves and that is the same move- 
ment of the mercury ?—The witness replied that it was practically. 

The Wrrwzss said that Kellner (in fig. 7) had got a bottom 
(a) on which the mercury rested and so far he was like Castner. He 
bad the bottom (a) ed into a separate dish, and so far be was 
different from Oastner. He revolved the dish with the meroury in 


it. 

The dish (a) revolved and revolving carried the mercury with it. So 
in relation to the fixed bells the mercury in Kellner was shifted from 
vlace to place just the same as it was in Oastner by different means. 
In the one case the mercury was moved by being disturbed, whereas 
in the other osse it was carried, во to speak, bodily round. In re- 
lation to the cells the movement was the same. 

His LonpsurP: If I carry a glass of water I do not call that water 
flowing although I am moving it from one place to another. 

Mr. TERRELL: Yes, that is true. You have got the statement of 
my learned friend that his invention was stopping the actual flow of 
the mercury. I am going to show, I think, that the specification does 
not say that, and that is an invention of my learned friend who tries 
to create a distinction between Oastner and his patent. 

5 continued: In гоа вз in Castner the cells 
were and the mercury was transposed from cell to cell by being 
moved from one to the other by mechanical means. This patent of 
Kellner was not now in actual uge in England he thought—at least, 
во far as he knew, | 


His LonpaurP (to Mr. Bousfield): Are you bringing an action for 
the infringement of a patent which you have never used.? 

Mr.BovusrrkLD: That is so; but your Lordship sees we own а 
group of patents. | 

His LonpsRHI H: A sort of dog in the manger? 

Mr. BousrIELD: We own a group of patents, and we have certain 
improvements not before your Lordship, and we use the very best. 

His LoBpsurP: At present you are bringing an action for infringe- 
ment of а patent you do not want. 

Mr. BoosrısLD: Yes, but Rhodin wants to compete with us and 
to sell it for a large sum of money ќо the public.  - 

His LogpssrP: You do not want him to have your bone, although 
you do not want it yourself. 

Mr. Bousrratp: We wish to retain our monopoly. 

Mr. Тиввигл, (to witness): You heard Mr. Moulton in his opening 
suggest economy of mercury as a t? 

His : He did not say it was shown in the specification, 
but that it was alleged in the specification. There is nothing what- 
ever to show that mercury was saved. 

Mr. TERRELL: I was going to show the failure of his argument (to 
witness). In Castner's (fig. 1 of 1892), both operations take place 
simultaneously and uninterruptedly ? 

The WrirNESS replied that he was not sure in Castner's whether he 
had not to stop one of his cells at the time. 

Further cross-examined, the Wrrerss said that in his opinion 
there was no advantage of а commercial point of view in К 8 
over Castner's 1892 patent (No. 16,046) so far as the saving of mer- 
cury was concerned. He thought that in that particular, fig. 3 of 
Oastner, probably less mercury would be required to work it than in 
Kellner's patent. 

His LonpsHrP: I thought that the great object in Kellner's was 
to save tbe mercury, but if you tell me that Castner’s saved as 
much —— ?—I think that Castner's apparatus (fig. 3) effects as great 
an economy of mercury or greater than Kellner. 

In answer to his LonpsHie, Mr. TERRELL said that he should 
submit at the proper time that, if the defendants had infringed, there 
was no subject-matter for the plaintiffs’ letters patent, because there 
км no substantial invention over and above what Castner had done 

ore. 

Hie Lonpsn : Well, just let us see about that. It is suggested 
by Mr. Moalton and by this witness that there is an advantage in 
carrying the mercury quiescent as distinguished from flowing, and 
that that is sufficient novelty and improvement to form the subject- 
matter of the patent. 

Mr. TERRELL: That advantage has been over and over again held 
not to satisfy the requirements of the patent law. It must bean 
advantage which involves substantial invention. 

His LonpsHiP: At all events, you say that if you have infringed 
by what you have done then it does not matter, as this man’s patent 
is not а good patent, but simply a repetition of what has been 
invented long before, and where it differs from anything before, it 
does not form the subject-matter of a patent. | 

Mr. TERRELL said tnat that would be his submission. 

At this stage the hearing was adjourned till Baturday. 


SATURDAYS PROCEEDINGS. 


The hearing of the case was resumed on Saturday. 

Mr. TERRELL, in reply to his ГІововнір, said that he was going to 
admit that if there was any distinction between the rotatary move- 
ment and the to and fro movement described in flg. 1 of Kellner, 
then there was no practical distinction batweeu the defendants’ 
apparatas and that of the plaintiffs’. 

Justice BiaHAM: You say that I ought to distinguish one 
from the other ? i ‚ ‚ 

Mr. TERRELL: Yes. : 

Mr. Justice BiaRAM: Will you explain why ? 

Mr. TERRELL: Your Lordship has thoroughly appreciated the fact 
of the problem which is being solved in all there apparatus, vis., as to 
the absorption of the sodium in the mercury and the subsequent 
discharge cf the sodium. I contend tbat in а to and fro movement 
such as is described in Kellner, figs. 1 and 2, you first of all bring the 
whole of your mercury under the influence of the серада A shag ce. 
and then as a separate operation, distinct from that, you bring the 
whole of your amalgam under the influence of a discharging 


rocess. 
Mr. Justice Bigham: Of the water? 

Mr. TERRELL: Yes, and so you have got an intermittent process, 
oi in the other case, you have got а continuous process all the 


Mr. Justice Вандам: What is the difference? . 
Е, TERRELL: There is an immense difference in practical 
u : 


Mr. Justice Втанлм: Is that what you claim in your patent? 

Mr. TERRELL: Oh, no. The claim in our patent is 
apparatus by which we do it. | | 

Mr. SWINBURNE was recalled, and further cross-examined by Mr. 
TERRELL, but he made no variation from his original evidence. 

Lord KELVIN, examined by Mr. BousriELD, said he had compared 
the apparatus of Rhoden's specification with the apparatus described 
in Kellner's specification. He expressed a preference for the Kellner 
аз compared with the Castner process. ol 

Mr. Justice BiGHAM asked what process the plaintiffs at present 
used ? 

Mr. BousFIELD replied that the Castner process was used with а 
modification which consisted of rocking the mercury. 

Mr. J astice Biamam: Can you tell me why the Kellner process is 
not used 

Lord Kzrviw: The reason is that the Castner rocking process was 
successfully carried out at Birmingham, and did good work. It was 


* 4 ox 
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also carried out тш км success at Runcorn. Then came Mr. 
Kellner's invention, w is still better, and the next works that are 
erected will be supplied with Kellner's patent. Were I erecting 
works, I sbould not hesitate for & moment to adopt the Kellner pro- 
cess in preference to the Castner. 

Mr. Justice Втанам: What is the advantage of Kellner over 


others ? 
Lord K: Because there is very little stirring of the mercury, 
which never moves in the lower part relatively to the bottom of the 
in which it is contained. The less stirring of the mercury. the 
better for the process, and I should say that if the Rhodin process 
is to go on, the defendants would do better to have a pan with a 
smooth bottom. Continuing, the WrirNESS said that save for the 
movements of the lips of tbe bell, the mercury in Kellner's patent 
was practically stationary, the motion being hardly perceptible, and 


in the ate арм the m was also stationary, and in 
this respect was y distinguishable rom the plaintiffs’ invention. 
He s the defendants’ process as inferior to that of the 


Pid if there was any practical difference between the moving of 
mercury under the chamber, and moving the chamber over the mer- 
cary, Wrrness replied that there was none whatever. There was no 
ical difference between а to and fro and а circular movement, or 
ween an intermittent and a continuous movement. 

This closed the evidence for the plaintiffs. 

Mr. Justice BiaHAM, addressing Mr. Terrell, said the effect in his 
mind was that the real point between the parties was whether there 
was any difference between the circular motion and the backwards 
and forwards motion of the bells. His impression on the evidence 
so far was that there was no substantial difference, and he was satis- 
fied that there wae no disconformity between the complete and the 
provisional specifications, the complete showing nothing more than 
another way of using the original invention. That was the point to 
which the learned counsel should address himeelf, that really being 
the sole point in the case. 

The Соот adjourned. . 


Monpar's PROCEEDINGS. 


Oa Monday, Mr. TERRELL, for the defendants, addressed his Lord- 
ship. He observed that the essence of Kellner's patent, as put forward 
by Mr. Moulton, was the use of stationary mercury, and he had added 
that the result of the stationary mercury was the economy of the 
mercury by reason of the less space covered by the mercury as 
compared by the Castner process by the economisation of the space 
of the blades. He contended that the saving effected by the 
plaintiffs process was infinitesimal compared with the other 


processes. 

Mr. BovsrrERLD observed that any comparison with other processes 
could not be instituted. The question was, Did the process consti- 
tute something different to what had existed before, and if it did, 
then it wasan invention of something useful, which was therefore 
the subject of a ¢ and could be protected. 

, said w his friends had to do was to show that, 
taking the public knowledge at the time Mr. Kellner took out his 
patent, there was a substantial amount of invention in what he had 
done. Mr. Kellner had to show not only that there was substantial 
invention in his process, but he had 410 to show the substantial 
utility of that invention. Mr. Moulton had said that the invention 
here was in introducing a stationary cathode where a movable 
cathode was used before, He might as well say he put in a screw 
where a nail was used before, but if the substitution produced no other 
result, then it could not be put forward as any improvement. His 
contention was that Mr. K left the process just the same as it 


was before, there being only a slight change in the operation, 
use there 


5 If one machine is different to another, and there was some 
vention shown in effecting this difference, then it was the proper 
subject-matter for a patent. It must involve something more even 
than invention. It must involve substantial invention so as to make 
which it applied a new manufacture within the 
of the statute of monopolies. This, how- 
different invention, but was practically the same. Mr. 
just left the process where it was save that he made a 
in the operation, therefore his invention was not subject- 
a patent, as there was no substantial improvement. In 
hole point was whether there was any difference between 
! ín use by the plaintiffs, and the Kellaer 
: yet been used by them, and he contended that 
Do difference had been shown, and that, therefore, it could not be said 
tha’ there had been an infringement by the defendants of the Kellner 
Patent. On the question between the Kellner complete and 
specifications, he would point out that the provisional only 
Ielerred to а backwards and forwards movement of the bells, and thas 
the complete specification included the rotatory movement of the 
solution chamber, His Lordship on Saturday had intimated that he 
the inclined to treat that as no disconformity, but the witnesees fur 
defendants and the on their behalf would say that the 
and the rotatory movements were not the same, and that 

was disconformity. | 
Mr, Justice Biamax intimated that he was prepared to hear such 
"ires but at the same time, if disconformity was not shown, then 
defendants were driven to infringement. It appeared to him 


mu 
; : i 


tion, had apparently 
-as sliding over the mercury. 


if it did it would simply 


that the one point involved the other. What was moving in bis 
mind wasthis: In the Kellner patent the mercury was stationary 
relatively to the vessel in which it was contsined, whereas in all 
previous methods the mercury was fluid and movable. 

Mr. TERRELL said it was Mr. Moulton who had put forward this 
claim as to the stationary cathode and not Mr. Kellner. 

Mr. Justice BIGHAM: It was in the Kellner specification as plain 
as а pike-ataff that the invention is for the parpose of obtaining 
caustic soda by means of a stationary cathode of mercury. 

Mr. TERRELL: Yes, by means of а to and fro movement. 

Mr. Justice Втанлм: No; by a stationary cathode. There it is in 


the specification. 
Mr. TERRELL: It was Mr. Moulton who insisted on the stationary 


cathode, not the inventor. 

Mr. Justice Bigham: That may be true, but does not matter. 

Mr. TERRELL: Oh yes; it depends upon what the inventor claims 
in his specification, and his claim is a stationary cathode for 
continuity of process. He did not (counsel continued), suppose that 
there ever wasa case produced before a Court with less evi than 
the present case. Not one witness had been called from the works 
to рош out to his Lordship the utility of Kellner's patent, and to 
indicate the difficulties which Kellner had had to overoome. His 
Lordship had only been assisted by gentlemen of the greatest ex- 
perience and learning — Mr. Swinburne and Lord Kelvin — but 
neither could give him any straightforward account of this invention 
at all He (the judge) was asked to infer that because there was a 
difference between a stationary cathode and a moveable cathode, 
that, therefore, that difference was to be the subject-matter for a 
pe with no evidence whatever that it involved any change to 

ing it about 

Evidence was tben called on behalf of the defendants :— 

Mr. DodaLD OLEBE, cross-examined by Mr. Автвовт, ©) O., stated 
that he bad carefully examined the invention as described in Kellner's 
specifications, and the various specifications prior in date, and the 
apparatus of the defendants. 

What do you understand is the meaning of the invention 
described in the provisional specification of Kellner, bearing in 
mind what is known at the time ?—As I understand the provisional 
specification this inventor intends to arrange mercury in definite 
patches, so tbat he can charge his mercury surface definitely, and 
then expose the whole of that surface after charging to the action of 
water. The invention clearly showed the way cf carrying that out. 

In reply to his LoRpsurp, the Wirsrss stated that the difference 
between the provisional and complete Kellner specification was that 
the former dealt with definite patches of mercury, whereas the latter 
dealt with indefinite patches. . 

Mr. Автвпву: In so far as the production of soda is concerned, is 
it necessary in every machine to have а flow of the mercury from the 
decomposing chamber to tbe containing chamber, and round and 
round ?—It is necessary to have a change of the mercury from one 
chamber to another; whether ıt is flowing does not matter. 

Is it material, in your opinion, whether that change is produced by 
moving round your bells or moving round your mercury, as far as the 
ultimate result is concerned ?-—1t is not. He added that in the 
Kellner provisional specification he did not find any suggestion what- 
ever of secondary cellution. Fig. 9 was, in his opinion, a departure 
from Kellner's provisional specitication. The feature of claims 1 and 
2 of Kellner was the preservation of the alternating patches of 
mercury. Не found nothing similar to that in the d:fendants’ 
machine. The difference between the defendante’ process and the 
complete Kellner was that the former had a water space outside the 
bell where the continuing process was effected. 

Mr. Автвовү: Taking the whole of the claims in Kellner's patent, 
is there in the defendante' apparatus anything, in your opinion, 
within the meaning of the language of any one of tbe claims ? 

Mr. BousrisLDp: That is for his Lordship to say. 

Mr. Justice BiGHAM: Yes, I think so. 

Mr. AsTBUBY: Very well. I will just ask this question: Is it 
possible in any sense to say that in the defendants’ apparatus there is 
а stationary mercury cathode ? —No. 

Mr. Justice BiGHAM: By that you mean that there is an agitated 
or stirred up mercury cathode ?—Yes, my Lord. Continuing, he said 
there was such an agitation as to alter the position of the 
relatively to the vessel in which 16 was contained. The blade of the 
projection, which formed the seat of the solution chamber, must act 
as an effective operation in stirring up the mercury. He thought ita 
fallacy to say that the blade would slide over the mercury. 


Mr. Justice BiGHAM pointed out that Mr. Rhodin, in his specifica- 
falien into the fallacy of speaking of the blades 


WrrNESS thought that Mr. Rhodin was wrong there. 

Mr. Свовав GBINDLE, electrical ineer, examined by Mr 
TERRELL, said that he was manager of the Electrical Storage 
cate. Не bad tried a series of experiments with Rhodin's apparatus, 
which he had found to be highly efficient. Its total efficiency had 
easily reached as high a figure as 93 2 per cent. That was a very high 
degree of efficiency in such an apparatus. Rhodin's patent owed its 
extraordinary efficiency to its perfect circulation of mercury, which 
enabled him to use a larger number of amperes of electricity than if 
he had not got it. He had worked the apparatus up to as high as 
1,100 amperes of current. Не had never, in fact, worked Kellner’s 
apparatus, and never heard of anyone who had. Kellner’s apparatus, 
in his opinion, was by no means a practical apparatus. 

cross-examination by Mr. BOUSFIELD, he said the object of 


In 
Rhodin’s patent was to prevent the mercury from revolving, because 
underneath the pot the mercury and 


amalgam which would revolve round and round with it. I6 was 
essential that while the bell was rotating the mercury under the pot 
should not revolve. In his opinion Rhodin's apparatus was superior 
to that described by Kellner's specification. The point of superiority 
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was more water to combine with the mercury and the proper circula- 
tion of the mercury—throwing outwards the mercury. ose were 
the two main points. The amount of circulation depended to some 
extent on the speed at which they rotated. His syndicate was not 
interested in the defendant company, nor had it taken any shares in 
it. Some of tbe directors of his syndicate were also on the directorate 
of the defendant company. 

Prof. CHARLES VERNON Bors, F.R.S., said he had investigated this 
matter. The action that took place in Kellner (Age. 7 and 8) was sub- 
stantially the same as that which took place in the Oastner process. 
There were substantial] differences between the Bhodin and Castner 
processes. He bad heard the evidence of Mr. Dugald Clerk, and, 
generally speaking, he agreed with it. 

Mr. Јони Gustav RHoprw, the patentee of the Rhoden patent 
was examined, and stated that bis machine owed its efficiency to the 
rapid circulation of the sodium through the main bulk of the 
mercury, making the mercury act as a kind of sieve for the sodium. 
He had seen Kellner’s cation, and Mr. Kellnei's invention, in 
his opinion, was absolutely impracticable in several respects. He had 
sold his patent out and out for cash, and had no interest whatever in 
the defendant company beyond shares to the extent of £1,000, which 
he purchased in the open market. 

Cross-examined by Mr. BousrrzLp: How much did you sell your 
patent for ?—I sold the English and foreign rights for £5,000. 

That was а beautiful sum, was it not ?—Well, it depends. Idon't 
ee you would call it so. 

11 whom did you sell your patent 7— To Mr. A. B. Harvey, ol 
v 


Ta fo the promoter of this (the defendant) company ?—That I do 
n wW. 

Was he the gentleman who was then going to sell it to the com- 
pany for £90,000 ?—That I do not know. I know nothing of what 

businees is, or any more about him than you. 

This closed the evidence for the defence, and 

Mr. Тивветт, addressed his Lordship on behalf of his clients, con- 
tending that the plaintiff had made out no case which would entitle 
шш hs M ишт, 1 и pde, and that, паге ое, the defendants 

n vp. 1 ty of any infringement. 
The Court adjourned. E 


The hearing of the case was resumed on Tuesday, when Mr. 
BoUsFIBLD, on behalf of the plaintiffs, replied on the whole case, con- 
tending that his clients had fully esta their claim, and were 
entitled to succeed in this action. 

His Lordship reserved judgment. 


WEBLYN v. SHOOLBRED. 


In the Official Referee's Court of the Chancery Division, on Wednesday 
last week, before Mr. Verey, the Official Referee, the action of Webl 

v. Shoolbred came on for hearing. Mr. Fletcher Moulton, Q.O., Mr. 
R. Wallace, Q.O., and Mr. Gaskell ap for the plaintiff, Mr. 
Lawson Walton, ©) C., and Mr, Pollock for the defendants. 

Mr. Frrronnn Moorrox said that he appeared for Mr. Walter C. 
Weblyn, who sued on his own behalf and that of others who were 
interested with him. The defendants were Messrs. James Shoolbred 
and Co., the well-known upholsterers. The action was for damages 
due to the defendants having negligently carried out certain works 
for the plaintiff in the way of рош up the electric lighting at 80, 
Btrand, July, where plaintiff was exhibiting а called 
“А Royal Harem.” The picture thereby was seriously and 
the plaintiff lost the fit he would otherwise have made in the 
way of exbibition. defence was admission of the employ- 
ment — and admission to the employment brought with it 
the duty of executihg the work in a skilful and 
—end denial of the negligence. Ту юр аа 


centre there was а larger light, of 100 candle-power, with a conical 
reflector over it, which also threw light on the picture centrally. 
Current was to be derived from the Hotel Cecil up to 30 amperes. 
In addition to the light inside, there was to be light provided for the 
poster outside. On the afternoon of July 10th the light suddenly 
went out. There was a bright flash. Almost immediately the dra- 
peries caught fire, After considerable trouble the picture was got 
out of the burning room, but s considerable damage. When 
the learned referee came to hear the facts, which would have to be 
admitted, he would come to the conclusion that & more scandalous 
bit of work in putting up electric light was never done by anybody. 
He knew how injudicious it was for counsel to open а case by 
overstatement. But in this instance he was not putting his case too 
highly. There was nothing safer than the electric dene if саге was 
taken in the installation. There was nothing more dangerous than 
neglecting the fundamental rules of prudence in arranging the 
installation. He felt convinced—he doubted whether it would be 
controverted—that all the good sound rules which were absolutely 
necessary for protection in using so subtle and so useful an agent as 
electricity, were neglected. After speaking of the general rules that 


governed sound work, and 
this installation, witnesses were 


r fire. 
fire about 80 of the public were 


present. The were entered daily, and could be 
roduced. On the M they were over £6, Tuesday and Wednes- 
day over £8, Thursday over £11, Friday over £9. On the Saturday 
part of the money was lost, owing to the fire. The total amount 
taken to Friday night for admission and sale of photos was £54 10s. 
The light failed several times during the week. The fist time it 
went out witness found one of the fuses had blown. yore 
and the light re-lit. On the next occasion he sent for the 

from the Hotel Cecil. Witness wrote to Messrs. Shoolbred com- 
plaining of the defective light. A man came down, and after 
examination suggested that the lights should not be 
lighted. The fuses were then ; After this the 
light went on very well On day, just before the light 
went out, witness was stan 6 or 7 from the picture 
talking to a visitor. Suddenly the Құ went out. Almost 
instan there was a flash like-a flash of lightning at 
the right-hand corner of the room, near one of the reflectors. 


The whole of the curtains and drapery took fire. "With his wife's 
)) соми кеири perdis риш He next tried 
to get the pictare down, but out success. With other help he 
eventually got the picture out of the frame, and bundled it out of 
the door. The purto wee tom аво scratched. Some of the figures 
in it were cally unrecognisable. Mr. Weblyn came on the scene 
and o E Messrs. Shoolbred. The 

were sent down to try and find out the 
ime тезе In his opinion the fire was caused by the electric 


Немеп кеа thie SAIE шка нро wad (ше 
by the plaintiff in the room that day. Two days before he been 

scharged for taking too much liquor and for being rude. On the 
Saturday, however, he was taken on When the fire broke out he 
believed the dark man was changin uniform, but he could not 
say for certain. The room was adjoining the exhibition room, but 
there was no communication between them. He was not that day 
under the infiuence of drink. He had been taken on because 
he was most useful, and had promised not to offend again. The little 
tables were never moved. They were never within 20 feet of the 
picture. An ordinary oil lamp was standing on each table. They 
were used to show the photos of the picture. He denied telling the 
chief of the salvage corps that he did not know the cause of the fire. 

THOMAS MACAULAY, a black man, said he was accustomed to act as 
showman to exhibitions of the present kind. He was dressing when 
the fire out. He ran out into the Strand and summoned a 
policeman. Afterwards he assisted in getting the out 
room. 


Cross-examined: Не had a tiff with Mr. Chamberlayne on the 
Friday before the fire, owing to having taken an extra glass of beer. 
mui rali эы 555 the next afternoon, after 
apologising, Mr. Oham back. 

The adjourned. 


R 
Е 


on. 
Mr. Tats, an electrical contractor, said he was asked to go and see the 
scene of the fire at 80, Strand on Wednesday, July 14th. After 
of the a oe of the room, witness said he next examined Into the 
electric on. Outside there were six posters, one of which was 
roduced. They had brackets for lampes, which should have been 
Bred, but were not. The wires were to the poster by staples, 
quite a wrong way of doing the work. The insulation on the wire was 
of rubber. Where the sta UU 
to cut through the insulation. If they did so a short circuit would be 
up, which would occasion a large rush of current through the 
wires. If the staples were tight on the copper over two wires, the 
safety fuse would be blown, and not much damage done. But if the 


дав on to ч моо of bd nis gs yen че the 
e bracket, which was scre against the picture 

wires. That piece of work was а most negligent way doing baal 
ness, and moet dangerous. The end brackets were so аттап 
the lamps stood upright. When he took the poster down he said 
the water had got into the holders, and the lamps off. The 
work must have been done by boys without proper su 
the main switch the wires must necessarily be brought near to one 
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another, It was made of brass plates mounted on to a porcelain 

VV 
brought up as work as e. In some cases he 
P ano of rubber had been put on to the wires. In 


128 


ld have been mounted on а mahogany board instead of on a 
of rough boarding, Even where the rubber was put on it had 
ut on properly. Such an insulation would be likely to 
in the case of damp. Even if it had been temporary, it 
od. There was a total neglect of every pre- 

In the cases of the smaller awitches the wires were 
w arrangement. The leads 


1 
ss 


as an improper 
of а single 14 wire. Ultimstely it 

was joined to flexibles, which were two separate cables of small 
yers of cotton, rubber, and silk on the 

top of АП, Lo! ulcus, Ls Шю IEAA соно 
The flexibles belonged each to a Amp: t junction was 

by twisting the ends together. The single 14 copper wire was 


| 


ought never to be bunched. А 
55 should not be effected in that way. Such a joint was dangerous. 
proper work the ear would be eff by soldering. In 
the method adopted the defendants there were several loose 
ends, which rendered them liable to occasion a fire. There was no 
casing above the juncture. The wires were all tied up together. 
The reflector hung from a flexible, and so hot was the ur doen it 
ug 


. p 
the reflector, through which the flexibles were suspen 
a most improper way to conduct flexibles through a metal sheet. 
e effect of the 


The way was to pass them through wood. 

eth meal edge WOuld be to cause a short circuit. In his opinion, 
the most ordinary care had been neglected. In an installation pro- 
perly carried out there was по danger. The main fuses were com- 
posed of the fusible metal, but the fuses would 
require three times the amount they carried before they would 


in which the flexibles were күш Any one of the knots of the 
flexibles resting on the rough edge might have caused the fire. 


togat 

If the current were small, the fuse would not blow. The danger of 
a short circuit was an increase of temperature, and an outbreak of 
"a The fuse should be an adequate protection. То get А fire at 

TS ше suggested the insulation must be affected, and there must 
be a fuse which did not blow. That condition must be sufficiently 
long to fire the drapery. Bat the insulation itself was of inflam- 
and would itself light up and communicate itself to the 
. The risk the flexibles ran by contact with the metal 


would be cut 
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to 
peses might be through without 
would be ruined Abus it would not 
The p would carry 25 
be í 


above the reflector. That being so, it will be the drapery above the 
reflector that it would communicate with. That drapery 


most of the of fire, which actuall bappened. If the fire had 
es below а the insulation. „о d have burned away 


of pradence was the measure of price in the case of short installations 
contractors P | | 


: Dry joints were made ín experimental work, but 
ay me always under observation. 
“ЛШ a mn said he had examined 80, Strand, after the fire 
pon. He observed that the wiring had been very badly carried 
led him thought the fire was caused electrically. The position of the fire 
ont in specially to come to that conclusion. The fire had broken 
the neighbourhood of the wires. There was no ventilation to 
fezibles be ; therefore, heat was allowed to accumulate. As to the 
lation ed on, agreed with the last witness throughout. Such an instal- 
lay M this should have been done with particular care. The wires 
among inflammable material; they were brought near the ceiling, 


and the room wag 
ped up so as to exclude the air. 
— : did not think tbe flexibles were looped up 
holes through the reflector, His recollection was, that 


they were lying on the reflector. He could not say exactly how the 
fire was cau Probably the heating of the reflector was contri- 
butory—ventilation being excluded from the room there would be 
little motion from air. Electrical fires were difficult to account for; 
they occurred in so many different ways. In this instance, if it had 
not occurred in one way, it would have been pretty sure to occur in 
some other way, sooner or later, owing to the manner in which the 
i ion had been carried out. He was asked to form an opinion 
as to whether the fire was electrical. He came to the conclusion 
that it might very easily have been electrical. In his opinion, the 
class of joint employed was improper for a temporary installation. 
Sach a joint could be used only in experimental work, where it was 
being watched. He would not use such a joint even for an installa- 
tion of a week. Such a joint would work loose; that involved the 
whole . Working loose, it would occasion sparks. That was 
the real objection. The joints were taped over. The fire would 
most easily be occasioned if a high number of amperes were passing 
through the wires, but it might occur to a low number. | 

ned: If the wires became dirty they would be likely to 
spark. They must be kept close and clean at the joint. 

Mr. R. Rates, an electrician, in the engiueers' department at the 
Hotel Cecil, said that in June last year he received instructions to 
supply an extra current to the premises, 80, Strand. The supply 
was to be 20 amperes. He out the necessary work of aros 
the cable. Some days after putting the current in, the fuse, which 
carried 20 amperes, blew. put in another, which also blew. 
Witness put another in. After that the supply was to 25 
amperes, and a fuse to carry 25 amperes was put in. That lasted for 
some time, but it at length blew. He inserted another. Nothing 
further happened ЫШ the Friday night previous to the fire, when 
this fuse blew at bin the afternoon. It had not been iu for 
half an hour when it blew. Another was inserted, but at 9 p.m. it 

blew. Witness said he could not understand this frequent 
blowing of fuses. He told Mr. Chamberlayne that it was very funny 
the fuses were continually blowing. Mr. Chamberlayne said it was 
their fault. Witness said they were supplying 25 amperes, which 
had been asked for. He found the current passing was 22:5 amperes, 
and the fuse blew at 25. He told Mr. Chamberlayne there must be 
something wrong. One of Mr. Shoolbred’s men was there, and һе 
also told him that something was amiss. Before leaving he put in 
another fuse. The next thing he heard, on the Sunday morning, was 
that there bad been а fire. He was familiar with the way electric 
fittings should be put up. Generally, he was of opinion that the 
installation had not been carried out in а proper way. He was 
certain the rubbering of the flexible against the reflector would cause 
the insulation to come away. After what had occurred, the blowing 
of the fuses, he bad come to the conclusion that something was 
wrong. When he inspected the “cut-out,” he found that the wires 
were fused to 40 or 50 amperes. 

Oross-examined: If he had thought there was a fault with the 
installation, it would have been his duty to report it. As the men 
were still working on the job, he thought there might be а temporary 
shortage. He thought the reflector got hot from the wires where the 
current entered. If the heating were equal throughout, there 
would be no reason for the insulation being destroyed merely at one 
end. But if there were a 100 candle-power at one end, and a 16 
candle-power at the other, there would be every reason for the 
destruction of the insulation at one end and not at the other. He 
had had no experience of insulation being destroyed through heat. 
He never knew a case of the rising of temperature destroying the 
insulation by mere heat. | 

Re-examined: When men were working at an installation with the 
current on, there was danger of a short circuit. He could not suggest 
any cause for the fire other than an electrical one. 

Mr. Moraan WILLIAMS, another electrical engineer, said he bad 
superintended many installations, and had been consulted by local 
authorities on these questions, He inspected 80, Strand, premises on 
July 16th. He came to the conclusion generally that the electric 
light work had been very badly done, and was in opposition to the 
manner in which such work wae generally carried out. The system 
of supporting wires over а reflector which acted as a sort of grill, was 
sufficient to destroy the insulation. Generally speaking, he thought 
it was highly probable the fire was occasioned by faulty workman- 
ship. The grouping of the joints was especially bad. The wires were 
simply twisted, and in no way made mechanically perfect. If the 
insulation were ignited it would cause the surrounding material to 
light. This would be occasioned by a short circuit or over-heat. The 
surroundings of the installation made it imperatively necessary to 
carry the work out in а particularly careful manner. The price 
charged was adequate for doing the work in а 'perfectly per- 
manent way. On the general principle he agreed with the other 
witnesses. 

Cross-examined: He suggested that the heat generated by a dry 
joint would be sufficient to causeafire. He had often known ofa fire 
caused by a short circait. For his theory of a short circuit there 
must bea leakage of electricity at a joint. The wires were not welded 
together; they were simply twisted. If India-rubber were well 
wrapped round it would ent leakage as long as it lasted. He 
thought that a slight failure in any of the joints would have 


developed so rapidly, owing to the heat, as to have disturbed the 


position of the twisted wires. They had not been put in 
such a mechanical position as would be likely to allow their remain- 
ing intact. It was quite probable that these defects should be deve- 
loped in а short time. There was no more reason why the fire 
should break out in one joint than in another. It was equally likely 
to break out at any one of them. At 17 defective joints there were 
ALS causes for fire. There was nothing to have prevented seventeen 


Mr. BUBSTALL gave similar evidence. 
The hearing was adjourned till Friday. 
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The hearing of the action was resumed on Friday last. 


Further evidence was called to describe the nature of the fire. 


Plaintiff tlen spoke to the amount of damage he had sustained b 
reason of the fire. He estimated that he had lost £100 aw 
duriog the 40 weeks in which the picture had not been on exhibition. 
Andrea Landini, the artist who painted the Royal Harem,” the 
picture in question, estimated its value at 30,000 francs, or about 
£1,200. The fire made great havoc of the picture. It was sent out 
to him in Florence, and he repainted it. The picture was neverthe- 
less depreciated from its original value by about £200. Fabro G. 
dei Marcovaldi, а Florentine gentleman, e of the reputation of 
Andres Landini in Florenoe. This concluded the plaintiff's case. 

Mr. Lawson WALTON, for the defendants, said it was necessary for 
the plaintiff to establish that the negligence charged against Mesers. 
Shoolbred was the cause of his loss. Then he must make out that 
he had, in fact, sustained the he claimed. It was quite pos- 
aible that the work in connection with the installation, jadged from 
& high standard, was open to criticism. It did not follow that the 
defects indicated were the cause of the fire which injured the picture. 
It was not for the defendants to establish that the fire was not elec- 
trical. It was for the plaintiff to establish that, inasmuch as the 
main question was whether the fire was electrical or not, he 
proposed to invite the learned Referee to consider whether the 
plaintiff had succeeded in proving the electrical origin of the 
fire. He would then ask the Referee to consider one or two arguments 
and some evidence with а view to showing that it was impossible 
for раво to establish such а case. Тһе picture actually sustained 
no damage from the fire. 16 was owiog to the rough handling it 
received. "Very little outlay and very little time would have been 
necessary in order to have restored the picture and to have re-opened 
the exhibition. But the plaintiff evidently thought that an action 
against the insurance company, and afterwards against Mesers. 
Shoolbred, would be more remunerative than the exhibition. The 
fire bad to be connected with an electrical cause. JNo one was more 
ingenious, or more capable than his learned friend, Mr. Moulton, in 
putting his finger on the electrical cause, if it were possible to indi- 
cate it. Some of the most qualified electrical engineers had been 
called to indicate the cause of the fire, but they all admitted it 
was impossible to define precisely the particular cause. Surely 
it was a cardinal weakness in the plaintiffs case, on whom 
the onus was to establish the electrical cause of the fire, 
to say that while there were several possible causes, they 
could not pretend to say which one it was. The plaintiff's case 
was that the flexibles above the picture became heated. They became 
incandescent, and burned, and the drapery in contact with them. 
That was the theory. How was it proposed to be established? There 
was one main question: Was it shown that there was any short 
cirouit? Without a short circuit there could be no cause of fire. 
He submitted that the plaintiff had failed to prove that there had 
been a short circuit. There was not a shred of positive evidence to 
indicate either that at the joint or at the point of contact of the wires 
with the reflector, there wasa failure of the insulation which would have 
caused leakage, and which might have ended in short circuiting and 
setting up a cause of fire. There was hypothesis heaped on hypo- 
thesis, but there was no basis for this in actual observation. From 
the evidence he deduced these facts: The outbreak of fire followed 
the loss of electrical current through the wires. If the light went out 
the connection with the main was destroyed. The meaning of the 
light going out was that the fuse had blown. There was no electrical 


current passing through the wires at all. Then the origin of the fire 


conld not be electrical, because there was no electricity to occasion 
it. The presence of fire had not manifested itself, therefore it 
must be taken not to have originated until after the electrical con- 
nection with the main had been cut off. Therefore the electrical 
for the fire had been cut off. Plaintiff thus entirely failed to 
e out an electrical origin to this fire. The alternative was 
ignition by some other means. The learned counsel suggested that 
the light having failed, use was made of the two oil lamps at the 
other end of the room. One of these might easily have been placed 
on the pedestal near the picture. What more natural than it should 
have fired the drapery around. This would explain the scorch on 
the partition, and, indeed, the whole outbreak. I¢ did away with 
all the difficulties surrounding the other explanation, that of electric 
origin. He asked the learned Referee to come to the conclusion that 
the plaintiff had failed in his action. Evidence was then called, 

Maj or CHARLES Fox, Chief of the London Salvage Corps, gave 
evidence as to what passed between himself and Mr. Chamberlayne 
at the time of the fire. M | 

Mr. S. E. PAGETT, an artist residing at King's Langley, said he had 
been in the habit of exhibiting at the Royal Academy. Не had seen 
“ A Royal Harem.” In bis opinion it had no artistic value. 

Mr. ЁЕрмонр CHARRISGTON, A. M. I. C. E., said that he had had 16 
years’ experience in electrical engineering. Defendants engaged him 
to make an examination of the scene of the fire. He found a mark of 
borning just above the pedestal, near the picture. It was deeply 
charred at the bottom, but died cff to nothing. There were two oil 
lamps in the room. One of these he messured. He found the 
measurement of the Jamp from the base to the top of the chimney 
coincided to the distance from the top of the pedestal to the bottom 
of the charred mark, when tilted. He examined the installa- 
tion connected with the reflector. The fi-xibles were slung 
3 inches above the refl.ctor with insulating tape, where the 
fire had not played. Waere it had played they were lying 
on the reflector. He next examined the fuse boxes. In each 
case a fuse had blown on one pole. The materials used for insula- 
tion were excellent. The fl.xibles bung through; the re flector made 
the silk of the insulation slightly roughened, but that was all. There 
would be no reason for the rubber perish For the purpose, he 
thought, the installation bad been suffi -iently well carried out. It 
was out of the question for the insulation of the flexibles to be 


injured by vibrating the burred edge of the reflector. Having 

examined the joints, he was of opinion that the wires were too 

tightly twisted to permit of the arcing that had been spoken of, 
The case was adjourned till Monday. | 


— — 


On the resumption of the hearing on Monday, the examination of 
Mr. Obarrington was continued. 

The WrrNESS was questioned on the subject of heat, arising from 
an arcing at the joints. From the main switch the branch mains, 
three in number, came up above the reflector. Several inches above 
the ficxibles were joined on. There were three pairs of joints. In 
fact, there were six joints in all to the flexibles. There was no joint 
more injared than the one produced. On those that were not burned 
the insulating tape remained, and the joints appeared К ет tight. 
Toe jointing was quite sufficient for the purpose. did not 
believe that in any of them the arcing suggested by the other 
side would have been set up. It was not possible, in his 
opinion, for the heat above the reflector to have. become 
so great as to cause combustion. The fire office allowed 
the temperature to be raised to 130? F. He did not think the 
heat would be appreciably higher at one end of the reflector than 
at the other. The heat would be diffused. Аз a matter of fact, the 
reflector would not concentrate tbe heat. It would diffuse it. He 
did not think that anything but an extraneous fire would have injured 
the flexibles at one end, and left intact those at the other. If com- 
bustion had set in at one end of the reflector, he should expect to see 
the flexibles injured at the other end. He had examin 
of electrical energy passing along the wires to the lampe, and it did 
not appear to him to be great enough to raise the high temperature 
that had been suggested. 

Mr. T. E GaTEHOoUSE said his theory was that the fire originated 
in the ignition of the curtains near the pioture from an oil 
lamp placed on the bracket near. The wires were too good to 
allow of leakage. As far as he had observed it, the installation 
would pass muster. It was unenclosed, and could easily be got at. 
In the case of a permanent installation it was necessary to make 
soldered joints, but it was certainly not for a tem 
installation. Especially was it unnecessary when frequent re-adjust- 
ments were made. 

In reply to the Orric1aL Rerenes, he said it was most usual to 
employ solderiog for the joints, bat an unsoldered well made joint 
was quite safe for three months. 

Mr. Gatehouse was examined and cross-examined at great length 
on the theories advanced by the plaintiff's witnesses, with all of 
which he disagreed. His contentions were made on the results of 
experiments he had carried out with flexibles, unsoldered joints, and 
аа which is given out from incardescent lamps under various 
conditions. 


The hearing of the case was concluded on Tuesday afternoon, when 
the Learned Referee intimated that he would reserve his decision. 


ACTION AGAINST THE CORPORATION оғ WORCESTER. 


Last week, before Mr. Justice Bigham, sitting as an additional 
Judge of the Chancery Division, the hearing was continued of the 
action brought by Mrs. Hadley, of Leigh House, Worcester, against 
the Corporation of that city, for an injunction restraining them from 
continuing the nuisanca alleged to be caused by their works for 
lighting the town. Mr. Henry Lea, senior member of the firm of 
Messrs. Henry Lea & Sons, electrical of Birmingham, 
deposed to visiting the plaintiff's house March last when he 
distinctly heard the noise of the machinery at the defendante’ works. 
For the defence, Mr. Henry Joel, Mr. W. Н. Preece, O.B., and other 
engineers were called to prove that the defendants’ works were 
properly constructed to prevent noise and that no appreciable noise 
was caused. Mr. Justice Bigham expressed the on that the 
case ought to have been commenced in the Qaeen's Bench Division, 
and heard at the Worcester Assizes, so that the jury and the judge 
could have visited the locus in quo themselves, and have 7 
decided whether the works did constitute a nuisance. On the 
evidence before him he came to the conclusion that the plaintiff had 
not made out her саве, and gave jadgment for the defendanta with 
coste. | 


ARNOLD & Со. v. Goossens, Pore & Оо. 


Ат the Newport County Oourt on Thursday last week ап action was 
heard in which Messrs. Arnold & Co. (Newport) sued Messrs. 
Goossens, Pope & Co. (Liverpool) for damages for breach of contract, 
the amount being £11 10s. 4d. Mr. W. Lyndon Moore appeared for 
plaintiff, and Mr. F. Gardner defended. | 

According to the plaintiffs’ case they had to supply the electric 
light fittings for the Newport Lyceum when it was about to be 
opened last autumn. They placed the order for a number of lamps 
with the defendante, but there was some default on their part, and 
lamps had to be obtained from London. Through the , боо, 
plaintiffs men were obliged to work all day on a Sunday, an extra 
pay had to be made for this. Plaintiffs’ representative said that he 
arranged with the defendants to have the lamps supplied in time for 
the openirg. 

Mr. Рори, called for the defence, said it was impossible to get cer- 
tain coloured lamps from the glass-blowers by the time plaintiffs 
wanted them. Plaintiffs’ representative allowed for this, and did 
not demur, and the order was sanctioned notwithstanding. 

His Honour said he thought the plaintiffs were entitled to recover. 
He thought, however, that too much had been claimed for labour. 
He gave judgment for £8 10s. 
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ment to the injury of the plaintiff's adjoining premises. Mr. Ignatius 
J. O'Brien, with whom was Mr. Stephen Ronan, О О. (instructed bv 
Messrs. John L. Seallan and Son), moved on behalf of the plaintiff 
fot an ad interim 1 to рема. the ing of the 
machinery pending the hearing o e on, relying on an 
affidavit of plaintiff stating the injury the vibration of the 
machinery was causing plaintiffs premises, and that defendants had 
specially covenanted by the lease under which they held the premises 
in Elbow Lane not to use machinery therein to the annoyance of their 
neighbours. Mr. George Wright, Q O., on behalf of the defendants, 
stated that be could not resist the motion, but it should be limited to 
the large engine and machinery recently placed on the premises, and 
the action not to be further proceeded with. Mr. O'Brien con- 
seating, the Vice-Chancellor made ап order accordingly, and directed 
defendants to pay all plaintiff's costa to date. mM 


Baows v. EDINBURGH CoBPOBATION. 

Loap Low, in the Court of Session last week, heard proof and dis- 
of an action by Andrew Betts Brown, hydraulic engineer, 19, 
las Crescent, burgh, against the Town Council of Edin- 

as undertakers under the Edinburgh Corporation Order, 1891, 
for 2143. In 1895 pursuer received current from the defenders at 

115 volte, Ia 1896 he said he received a letter from the engineer 

saking him to allow the defenders to change the voltage to 230 volts. 

At the same time it was intimated that they were willing to exchange 

the old lamps for the new ones, and undertook to make any alteration 

on the wiring of the pursner’s house that might be required, free 
of cost. Parsuer said that he would not consent to the change 
unless the defenders paid the entire expense. Pursuer averred that 
the old wiring was not renewed or sufficient for the increased voltage. 

Defenders pleaded that the pursuer's fittings were defective, and 

that they had never undertaken pursuer's installation even for 115 

volts, and that they had carried out all the alterations required to 

adapt the wires for the increased voltage. His Lordship found that 
the had failed to carry out the contract they had under- 
taken, and gave pursuer decree for the amount sued for, with 


expenses, | 


CORRESPONDENCE. 
Are Lighting. 

The letter from the Brockie-Pell Company which appeared 
in your last issue calls for some reply. | 

The fact we intend to emphasise by the advertisement in 
question is, thal we are still, aa we have been for many years, 
the leaders in all that pertains to arc lighting, and we do not 
think that any remarks of interested parties will alter this. 
_ Brockie-Pell is merely a trade term, and refers to no par- 
ticular design of lamp, as, toa dozen or more makes of lam 
which we have issued from time to time, this generic title 
bas always been applied. 

It is trae we no longer use this trade term, but our present 
lamps are a distinct advance on anything made before—a 

Which receives ample confirmation from the 

abnormally heavy orders which we hold for them at the 
Present time, mE 


Johnson & Phillips. 


Induction on Telephone Circuits. 


As I should like to know if the following plan would be 
of any service in reducing the induction on ordinary single 
wite circuits where the zig-zag system would be too expen- 
five or inconvenient, I should be obliged if you would insert 

In an ивпе of your paper, in order to elicit a reply from 
some of [ош correspondents, 
e d suggest that a wire be run about equi-distant 
= other lines on poles, say, about centre cross-arm and 
ar against pole, and not on insulators, but connected at 
ch pole to earth (if wood poles) to the lightning condactor 
ridge (if iron) to the poles themselves; would not this 
most of the induction, and also act as 8 protection in 
2 of slight electrical atmospheric disturbances, and thus 
Т working of lines, 
any such system has been tried, I wonld be glad to 
same, 


0 of 
F. P. Selby. 


Newcastle, New South Wales. 


АП arran А 
бв, Frac. Bre] t would be absolutely without effect. 


Electricity in Italy. 


With reference to your note Electricity in Italy” it may 

interest yon to know that the business of the “Societá 

Co-operativa ” mentioned therein, is about to be transferred 

to the British Continental Electricity Company, Limited. 

I quite agree with Mr. Keene that there isa vast field opening 

for English engineering enterprise in Italy, and the question 

at the end of the paragraph is опе I have often asked, but 
never had satisfactorily answered. 

W. A. Brodie, 
Managing Director of the British Continental 
Electricity Company, Limited. 


BUSINESS NOTICES, &. 


Electrical Wares Exported. 
Язик mme Jory 19гн, 1897. | WIr Exome Jury 19TR, 1898. 
£ 


8. £ «4 
aa E in 0. | : Alexandria. Teleg.mat.12,551 0 
Alexandria. Teleph.mat. 29 0 | Bahia Blanca. Teleg ne 
288 .. 90 0 mat. ees .. 288 С 
" Teleg. mat. 85 0 | Bangkok s 451950 
Antwerp is -. 440 0 | Barcelona .. 400 0 
Bombay. bss 10 0 | Bilbao ... 20 0 
Bordeaux 40 0 Bombay. 13 0 
Boulogne e 13 0 Bordeaux 22 0 
Cadiz... & 30 0 | Boul T . 141 0 
Calcutta 5 66 0 | Buenos Ayres |... .. 61 0 
Cape Town 40 0 | Calcutta... T" *. 42 0 
gombo s РА г? : се Tówn  .. 4. 1,152 0 
бае ореп 
East London . 131 0 Dian се ше "i ip 195 0 
Gibraltar 1,000 0 "e mat. 40 0 
Halifax ... эн 5 0 | Fremantle. Teleg. mat. 211 0 
Hong Kong - 56 0 Gothenburg. Teleg. mat. 181 0 
Launceston .. 52 0 Halifax. "Peleg. mat... 138 0 
Madras ... jus .. 55 0 | Hamburg. Teleg. mat.. 96 0 
Malta. Teleg. mat. 123 0 Hong Kong ** 21 0 
Otago ..  ..  .. 6 0 Lisbon. Teleg. mat.. 96 0 
Passages... iss 382 0 Mackay...  .. 4200 0 
Penang. .. 19 0| Malta .. .  .. 10 0 
Port Obalmers ... .. 295 0 | Mars-illes “a * 81 0 
» Elisabeth ... -. 22 0 North Atlantic. Teleg. 

R E .. 470 O0 cable ae ..11,400 0 
» Telephone 44 0 Port Elisabeth ... .. 181 0 
Shanghai - 14 0 Rio Janeiro, 19 0 
Bingapore - .. 81 0 | Santander o . 450 0 
QE Telephone. 28 0 St. Petersburg * 61 0 
Smyrna. Teleg. mat... 36 0 som Teleg.cable 156 0 
Bydney ha vid 1116 0 | Bingapore. Telephone. 22 0 
Wellington n.. 32 0 Stockholm Teleg. cable, 2,014 0 
Bydney ..  ..  ..1,978 0 
Trinidad 33 0 
Wellington „ .. 189 0 
Total £4,502 0 Total £35,973 0 

Foreign Goods Transhipped. 
£ в. 
Odessa ... - 17 0 


Ariel Arc Lamp Syndicate Liquidation.—Under the 
liquidation of the Ariel Ато Lamp Syndicate, Limited, the meeting 
of the creditors and shareholders were held last Tuesday at the 
Carey Btreet offices of the Board of Trade. Mr. A. Wheeler, Official 
Receiver, reported that the company was formed in August, 1894, 
with & nominal capital of £20,200, increased in the following 


to form а compan tents and manufacture and 


sell the lamps. ey were su up to a certain but 

ultimately fell through, and the syndicate had been unable to 

of ita patent rights. The failure of the syndicate was attributed to 
it Е а 
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want'of'working capital and inability to get the lamp properly manu- 
factured. The accounts filed under the liquidation showed liabilities 
£429, and assets £102; the chief item being the patent, valued at 
4100. The deficiency to the shareholders was returned at £20,329, 
and was explained by the patents having been written off (£19,000), 
and various other items. The Official Receiver was deputed to act as 
liquidator, assisted by a committee of inspection. 


Bournemouth Tenders, — In regard to the list of 
tenders in last week's RzvrEw, for the Electric Lighting Contract 
No. 1 of the pier, pleasure grounds, and winter gardens at Bourne- 
mouth, Messrs. Warburg Dymond & Oo., write stating that the 
price of their tender was £2,035. They add that the average of the 
tenders sent in is about £2,160. 7 


Change of Address. Messrs. Green & Boulding, engi- 
neers, are removing from 21, Featherstone Street, City Road, E.O., 
to more extensive premises at 105, Bunhill Row, E.C. 


Church Lighting.—Mr. Н. G. Andrews, of Boscombe, 
has obtained the order for the electric lighting of the church of 
Bt. Clement, Bournemouth. 

Mr. F. Willey, J.P., of Bradford, has generously provided an 
installation of electric light for Blyth Ohurch, and wi supply the 
electricity free of cost, from his own generating plant at Blyth Hall. 


Dissolution of Partnership.—Mesers. C. W. Baxter 
and С. Wray, manufacturing opticians and electricians, carrying on 
business as Baxter & Wray, at Borough Mills, Bradford, have 


dissolved partnership. Mr. С. W. Baxter, who will continue the 
business, will attend to debts. 


Electric Power in Cork.—The large power station in 
Cork is now complete, and in а few days the electrio current for 
lighting, both public and private, will be available. The British 
Thomson-Houston Company have erected three 200-kilowatt machines 
for lighting the city and driving machinery by electric motors. The 
electricity is produced from steam boilers us pao by Mesers. 
Babcock & Wilcox, and the motors have arrived from America to 
drive the machinery of the Cold Storage and Ice Company, South 
Mall, Cork. The steel shaft came from America, and it has been 
erected by Mr. Maitland, Pennsylvania. The whole installation has 
been carried out most successfully by the resident chief engineer, 


Mr. Mertz. The Constitution Newspaper Company are getting motors 
to drive their linotype machines. . 


New Electrical Department,—Mesars. Jas. Kilpatrick 
and Son, plumbers and lend merchants, Dyer's Tae Paisley, have 
opened an electrical department in Terrace Buildings, High Street, 
under the management of Mr. Robt. Foulds, late of Liverpool, as 
contractors for electrical installation and apparatus of every descrip- 
tion. 


Fairplay v. Monopoly.—In view of the second reading 
of the Bill promoted by the General Power Distribu Company, 
which is now pending in the House of Commons, the Liberty and 
Property Defence League has just issued & pamphlet under the above 
title. The objects of the Bill and the arguments in favour of it are 
discussed. 


G.P.0, Factory.—The General Post Office have com- 
pleted the additions to the instrument factory, Bovay Place, 
Holloway, апа the new red brick building faced with stone, built 
in the usual substantial way, is in full working order for the making 
of electrical apparatus. 


The Jandus Шатр. — Меєвгв, Drake & Gorham inform 
us that the Jandus lamp bas been selected for lighting the Bon 
Marché, Brixton. Over 200 lamps will be supplied. Weare also 
informed that the Jandus Ато p Company, which claim to be 
the pioneers in the enclosed arc lamp industry in England, has, after 
a number of experimente, solved the difficult question of running five 
lamps in series, thus rendering the Jandus lamp still more valuable 


for town lighting purposes. 


Liquidation Notices.—A meeting of the New Telephone 
Com k y is to be held at 2, Buffolk Lane, E.O., on Monday, August 
22nd, at 12 o'clock noon, to hear an account of the winding up 
operations from the liquidator (Mr. Albert Anns). 

Creditors of the Cowper-Coles Zino Extraction Byndicate should 
send particulars of their debts or claims to the liquidator, Mr. T. 8. 
Lowry, Bank House, Camborne, by August 16th. | 


for Prisms.—The lighting of town buildings into 
е ordinary conditions, only a deficient amount of daylight 
etrates, is a problem that has received considerable attention of 

te years, but hitherto it can hardly be said to have been approached 
in a scientific manner. The outcome of much patient study of the 
properties of reflection and refraction, and the principles involved in 
the diffusion of light, has resulted in the production of what are 
called Luxfor prisms. The American Luxfor Prism Company, of 
Chicago, has not been long in existence, bat its work in the way of 
lighting up dark buildings, basements, workshops, and other enclosed 
areas has been so remarkable, that a British Luxfor Prism Syndicate 
has been formed to work the invention in this country, Large pre- 


mises have been taken at Hill Street, Finsbury, where recently 
had ocular demonstration of the extraordinary properties 
prisms. A narrow room on the ground floor is 92 feet from 
back. On the inner side of the window, through which the li 


f; 


from the street enters, frames of Luxfor prisms have been 
binges, so that they open casement-wise. Iu this way 

the light through the plate glass only can be compared wi 
when the prisms are in The projection of light 
of the prisms was most marked, the amount thrown on t 
the room, 92 feet distant, being such as is quite unattainab 
other mesns. It was clearly sbown that in many boil 
of these prisms would result in a great increase in co 
material reduction of expenditure on artificial light, and in an addi- 
tion to the rental value of the pro . How the invention affects 
the electric lighting industry will be seen from the following extract 
from a letter written by the chairman of Idris & Oo., Limited: * We 
are delighted wish the effect. The additional light given by the 
fixing of the in the semi-basemente of our is А 
and will enable us to do without several gas lights. We had 


Hi 


aif d 
Fg SF 
TH: 


: 


determined to put in an installation for electric lighting daring 
basements 


the day in the whole of these semi- ; but the cost 


of this will be rendered unnecessary by putting in some more 
teresting festure in the construction of the plates of 


otro-glasing. After P 
the whole in а brass frame, the joints are first soldered and 
whole plate immersed in a copper depositing bath, the 
which is that the glass and the copper framing, are, as it were, 


welded together. The result is a neat plate with the minimum of 


neutral area, in other words, the least 


greatest possible surface. This of glazing is a 
improvement on the usual sinc or lead framing for cathedral 
as supporting rods, and bars oan be sed with o to the 


strength of plates thus constituted. Windows built up in way 
are also thoroughly wind and water-tight. 


New Premises,—Messrs. Palmer & Watson are about to 
өреп. premises at 100, Charing Oross Road, W.O., as electrical 
engineers. 


Partnership.—Mr. F. F. Bennett, consulting engineer, 
13, Victoria Buildings, Manchester, has taken Mr. W. H. Walley into 
partnership, and the name of the firm in future will be known as 
Mesers. Bennett & Walley. 


Patent Laws in Finland.—Messrs. W. P. Thompeon 
and Co., Manchester, write as follows:—The State of Finland has 
now, following the precedent set by several of the European 
kingdoms, promu а new patent law which in many respects is 
more liberal than the old one. Patents will now be granted for 15 
years for any new invention with the exceptions of articles af food, 
drink, wear, medicines, or chemical substances.  Inventións, how- 
ever, for a new of manufacturing these can be patented. 
The granting or publication of a patent abroad will not prevent the 

t or issue of а Finnish patent, provided the application therefore 
made within six months of such publication. An annual tax will 
be payable upon the patent when granted, commencing at about £3, 
and inc periodically to about £4 10s. Three months’ grace is 
allowed for the payment of such taxes before the patent becomes 
void. Within four months after publication of the patent, anyone 
may enter opposition to the gran of it on the ground that the 
invention is not new or that the invention was fraudulently ot 
illegally obtained from another person, or that the patentee has not 
the sole right to the invention, and in either of the latter cases the 
aggrieved n may claim the patent. The invention must be 
worked in the country within three years of the date of the patent, 
or otherwise the patentee is bound to grant licenses to other persons 
to work it. An assignment must be filed at the Finnish Board of 
Trade and entered in the Register of Patents. The proprietor of a 
tent granted under the existing law may apply fora new patent 
for the unexpired term of the existing patent. 


using in 
with their contract work. The iron is intended for telephone and 
telegraph fitters, as well as plumbers and tinsmiths. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Oommittee 
selected four of the applicants for the of electrical engineer, 
d will put the names before the next Connell meeting. 


Alloa.—The Burgh Commissioners had the question En 
applying for а provisional order before them last week. Bailie dl 
moved that the Commissioners apply to Parliament for а provisi 1 
order, and said that the first scheme which he P was simp y 
to light the streets with electricity at a cost of £3,000, but bes 
not considered satisfactory. They had received an estimate from 


vi t 
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expert for £6,000, which gave 18 street lamps and 1,600 for lighting 
houses and shops. This also was considered unsatisfactory by the 
Commissioners, and it was with the view of protecting the interests of 
the town that he made the motion. He then read a letter received 
from a firm of solicitors in London, stating that it was the intention 
af the Urban Electric Supply Company, Limited, to apply to the 
Board of Trade for a provisio er, The motion was carricd by 
eight votes to three. 

Annan,—At a recent meeting of the Burgh Commission, a 
committee was appointed to draw up a report with regard to the 
electric lighting of Annan. It was proposed, either to use the old 
water mill situated about a mile up on the River Annan, which was 
burned down a few years ago, or to use the old cotton mill in Port 
Street, which is also driven by water power. When the report came 
up, however, it was agreed to let it lie on the table in the meantime. 


Barrow.—A deputation from the Corporation Lighting 
Committee visited Lancaster on 14th inst. to inspect the street 
electric lighting and the station there. / 


Bath.—Mr. dias pd recently reported that everything 
was ina very backward condition still as regarded the plant, which 
was not yet completed, and һе hoped all the contractors would be 
urged to labour their very hardest, or the works could not possibly 
be ready for the autumn and winter loads. 


Battersea.—The Finance and Law Committee reported 
к тепке on Wednesday last week baving had under 
consideration а of the solicitor, to the effect that the Сеш 
of London and Brush Provincial Electric Ligh Company 
given notice of ders against the decision of Mr. Justice Jeune in 
the action of the Vestry against the company for an injunction to 


restrain the company from using the pipes laid by them in Trinity 
Road without the on of the Vestry, and for the removal of 
the pipes. It will be remembered that the injanction applied for 
was granted, but lager for three months, with liberty to apply 
for a further suspension, if required, to enable the company to make 
arrangements for carrying the wires in some way other than under 
the road. The company now requested that, inasmuch as they had 
given notice of appeal, the Vestry wonld undertake not to disturb 
their works, or to enforce the injunction. In the event of an appli- 
cation being made for an extension of the suspension, it was resolved 
to instruct the solicitor to op the motion. ' 

The Vestry, acting on the advice of the Lighting Committee, Prof. 
Kennedy, and Mr. Peach, architect, has resolved to eae addi- 
tional land adjoining the present site for the electricity works, in 
order to provide for future extensions. 


Bermondsey.—On Monday Mr. Cox brought up before 
the Vestry a special report of the Electric Lighting Committee in 
regard to the ронса of the ВШ to confirm the Vestry's electric 
lighting provisional order. He stated that tbe House of Commons 


em to supply electricity until they had 
the London Electric’ Ba i : 


оф £6,000 in laying distributing mains ín the district, whereas in 
Marylebone £500,000 had been invested. The decision of the 
Committee practically implied the giving of a monopoly to the 
electric lighting companies in London and in the provinces, and 
that was both against the spirit of the times and the resolution passed 
N House of Commons. When the Vestry presented the draft 
they would get the provisional order if the Committee were 
disposed to favour municipalities. The sum of £5,000, estimated ss 
ме рше price, was not large, but even if it were £10,000 it was 
to the transfer, because if the question was delayed 


would probably have to pay many times that amount to acquire 
y pay many ac 


they 
that part of the company’ dertaking i the parish. Mr. 
seconded, the Vestry, after a riet discussion, unanimously 
recommendation. 
Bootle—The Town Council has acce the tender of 
Mr. Walter Musker ее Баа воро station in Pine 


Grove, for the sum of £6,598, The Council has also resolved to fix 
the cbarges for electric lighting on a sliding scale. 


Bradford.—At a meeting of the City Council on July 
mers 
vui to let the au Бате electrical power as nearly as possible a£ 


h da 


The City Council last week decided to light street lamps at 
na by electricity. The district has, up to the present, been 
lighted by the Shipley Gas Light Company, which charges a much 
higher price than the Bradford Oorporation does. The Corporation 
has been greatly preased to make some arrangement with the Shipley 
Company, but has failed to do so, and in the alternative has deter- 
mined to extend the electric cables to these places by degroos. 


Brentford.—Mr. Morse has given the Council notice of 
intention to apply for а provisional order. 


Broadstairs,—On Thursday last week the Broadstairs 
Urban District Council received notices from the Isle of Thanet . 
Light Railway (Electric), and also from the County of London and 
Brush Provincial Electric Light Company, of their intention to apply 
for powers to supply electricity for both public and private purposes 
in Broadstairs and St. Peter's. The letters were referred to the 
Lighting Committee. | 


Chelsea.—Some few months ago the Chelsea Vestry ре posed 
to buy all the electrical undertakiogs in the parish now held by com- 
разга. The itade of the proposal did not seem to be recognised 

y them at the time, and one or two members were apparently under 
the impression that the purchase would be completed within а month 
or two, and the profits obtained by the compsnies would be rolling 
into the coffers of the Vestry to the relitf of the rates. But inquiries 
resulted in quite a different complexion being put on the matter, and 
the proposal seems to have been allowed to quietly slip into oblivion. 
However, the Committee that considered the matter has been 
resuscitated. The Committee considered the advisability of the 
Vestry obtaining a provisional order, and desired to communicate with 
the Board of Trade. That authority replied that as there are already 
two companies under obligation to supply the parish, they would not 
be prepared to grant farther powers. But the Committee recom- 
mended the Vestry on Tuesday to forward another letter urging the 
Board to reconsider their decision, and point out that although two 
companies are authorised to supply electrical energy in the parish, 
the supply is practically a monopoly in the hands of the Chelsea 
Electricity Supply Company, and that the Board have recently 
granted provisional orders to the Vestries of Bt. Marylebone and 
Bermondsey, notwithstanding that private companies are already 
supplying those districts, and transmitting copies of notices received 
from the Kensington and Knightsbridge Electric Light Company, 
and the Metropolitan Electric Supply Company, of their intention 
to apply for powers authorising them to supply electricity within tho 

h. The recommendation was adopted. It was further decided 
to continue the opposition to the Bill of the Chelsea Electricity 
Supply Company now before Parliament. 


Chiswick.—The Works Committee of the District 
Council had a long discussion last week regarding the Bourne and 
Grant Electric Lighting Company and their scheme. A searching 
inquiry is to be made into an alleged scandal ” in connection with 
the matter. It is also suggested that the Council should take imme- 
diate steps to recover the provisional order, and a motion on this 
point come up at the next meeting. | 


Coventry.—The first of the electric lamps which are to 
light the principal streets has been erected, and was lit up for the 
first time on Wednesday last week. There are to be 40 lamps of 
2,000 О.Р. each. 


Cromer,—Edmundsons' Electricity Corporation proposed 
applying for a provisional order, but the District Council itself 
recita to the necessary application for a municipal one. 


Denny.—A company proposes applying for electric light- 
ing er and the Pallos Ора аа а ot oppose. lig 


Dover.—The cost of electrical illumination of the sea 
front from the middle of July to the end of September will be £165, 
including а special installation of 1,000 lights. 


Dumfries.—The Council will o a posed appli- 
cation by the Edmundson Electricity Corporation, Pim ted, for dien 
visional order, it being the intention of the Gas Commission to take 


up the matter i 


East Hampstead.—The Electric Works Com : 
poses to apply for electric lighting powers for the district! Y E 


Eccles.—At the last meeting of the Corporation it was 
reported that estimates for laying & cable from Clarendon Rosd to 
Moston Road, and from Victoria Road to Ellesmere Road, had been 
received. The cost would be about £160. In reply to questions, 
Alderman Kendall expressed а hope that those who required the 
electric light would send in their applications, and give the com- 
mittee confidence in regard to extensions in the future. Their 
provisional order applies to the whole borough. 


Edinburgh.—The result of the p operations of ‘the 
Edinburgh electric lighting from May 15th, 1897, to May 15th, 1898, 
have jast been made up, and are eminently i^ The total 
output has been—for private lighting and power, 2,059,763 unite—an 
increase over the previous year of nearly 90 per cent. The total unite 
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for publiollighting has been 834,660, making a grand total of 2,894,423 
Board of Trade units. The income from private lighting and power 
bas been £30,024 4s. 2d., and from public lighting £7,993 5s., making 
in all £38,017 9s. 2d. The expenditure has —For generation of 
electricity, distribution, management, rates and taxes, upkeep of 
public lampe, and all 3 in connection with the undertaking, 
except interest and sinking fund, £10,744 15s. 4d.; interest and 
sinking fund, £13,623 6*. 7d., making a total expenditure of £30,368 
1g. 11d., and leaving a net profit on the year's working of £7,649 
7s. 3d. Of this sum £4,000 is to be put to reserve, leaving £3,649 
78. 3d. available as a contribution to the rates, or £1,649 7s. 3d. more 
than was estimated. 


Edmonton aud Enfield.—The subject of electric light- 
ing has come before several of the local authorities in North Middle- 
sex upon communications received from companies giving notice of 
intention to apply for powersto supply the districta with the electric 
light. Edmonton Council have decided not to support any proposal 
of the kind, but have directed inquiries to be made as to the 
formalities to be observed in the event of the Council seeking powers. 
А sub-Committee of the Enfield Council have discussed the question 
of making application for a provisional order to supply the district 
cos electric light, but have not yet come to any decision on the 
subject. 


Egham.— The Electrical Power Distribution Company 
proposes applying for electric lighting powers for the district. 


Falmouth.—The United Electric Light and Traction 
Company intend to apply for а provisional order for lighting the 
borough. 


Farnborough.—The Electric Works Company, Limited, 
roposes to apply for electric lighting powers for a district, includ- 
bs Farnborough. 


Finchley.—The North London Electricity Company 
proposes to apply for electric lighting powers for this district. 


Folkestone.—The borough surveyor is to see to the fix- 
ing of the lamp standards on the Leas, as he puts the cost at about 
15s. each, whereas іп an estimate sent in by Messrs. Callender's Com- 
pany £2 each is quoted. The cost of electric lighting for the Baths 
it is considered: would be too great, therefore gas is to be used. 


Freshwater (LW.).—The Yarmouth Electric Light 
Company proposes to apply for electric lighting powers for this 
district. | 


Glasgow.—At a meeting of the Electricity Committee of 
the Glasgow Corporation held on 12th inst., it was reported that the 
gross income, including receiptsfrom private and public lighting for 
the year just ended, was £36,360, as compared with £30,474, being 
an increase of £5,886. "These resulta have been obtained, notwith- 
standing the reduction made a year ago in the price of electricity, 
and after meeting the cost of production, the balance is carried to 
depreciation and sinking funds. Owing to the expression of a good 
deal of dissatisfaction at the present method of charging, the com- 
mittee is considering the advisableness of making a change. 


Glyncorrwg.—Mr. Lewis, of Messrs, Lewis & Fletcher, 
electrical engineers, Oardiff, has reported to the Oouncil upon the 
proposed scheme for lighting the district. The report, together with 


that of Mr. Browning, of Neath, for gas, was adjourned until next 


meeting. 


Gosport.—At the last meeting of the Gosport District 
Council, a letter was read from the Electrical Power Distribution 
Company, intimating tbat it is intended before December 21st next 
to apply to the Board of Trade for a provisional order to introduce 
the electric light in Gosport and district. The letter was referred to 
the Electric Lighting Committee. 


Hackney.—The Vestry has received intimation from Mr. 
Sydney Morse and the Metropolitan Electric Supply Oompany of 
intentions to apply for provisional orders for the district, but, in 
accordance with its several resolutions, the Vestry will oppose sach 
applications, The Board cf Trade has agreed not to coneider revoca- 
tion of the Vestry’s order for another 12 months. A cheque has been 
drawn for £200 to be paid into the High Court on account of the 
action of Medhurst v. Hackney Vestry, that sum being sufficient, in 
the opinion of counsel, to satisfy the plaintiff's claim. 


Hampstead.—The Metropolitan Electric Supply Com- 
peny, Limited, has given notice of ite intention to apply for a 
provisional order for lighting the parish. As is well known, the 
Vestry has already an installation at work in the district, while a 

ortion of it is served by the Hampstead Electric Battery Oompany. 
Both the Lighting and the General Purposes Committees of the Vestry 
have recommended that body to take every possible step to oppose the 
application for the order. 

The Lighting Committee has reported as follows :—" That there 
are at present in force in Hampstead two systems of charging for 
electric current, viz., the discount system and the maximum demand 
system, and that each consumer was entitled to be charged by which 
system he preferred, and that if was the unanimous opinion of the 
Committee that the maximum demand system should be adopted 
throughout." The Committee, therefore, recommends: That maxi- 
mum demand indicators be fixed upon the premises of all new 
consumers, and that on or before January 1st, 1899, maximum 


demand indicators be fixed upon the premises of all consumers, and 
that every consumer be charged on that system as from the above- 
mentioned date.” 


Hastings.—As the Local Government Board did not 
give its eanction in time to the borrowing of the necessary money, 
the Corporation was unable to complete the purchase of the Electric 
Light Company's undertaking on June 30th. The matter will 
not now be settled up until December 3186. 


Hereford,—Several tradesmen, having grown weary of 
waiting for an electric lighting movement on the of the city 
fathers, have put in private installations of their own, with 
apparently very satisfactory results. 16 would seem that these steps 
and the rumours of others similar have induced the Corporation to 
at last decide to light the centre area of the city by electricity. The 
generating works, it is expected, will be situated in Widemarsh 
Street, and it is understood that the work of carrying out the scheme 
wil be commenced in earnest at an early date. In the meantime 
there are rumours of other private installations being fitted up, gas 
being employed to provide the motive power. Among these, our 
correspondent learns, is one at the offices of the Hereford Times. 


Heston-Isleworth.—The Electrio Power Company has 
given the District Council notice of its intention to apply от & pro- 
visional electric lighting order. Referred to the Works Committee 


Holborn.—The Smithfield Markets Electric Supply Com- 

any, Limited, have notified the Holborn Board of Works that they 

паси apply for а provisional order to supply electricity to the 
с 


Hornsey.—Tbe North London Electricity Company, of 
Prescot, Lancashire, have written to the Hornsey District Council 
stating that they intend to put down a large electricity works for the 
supply of a number of districts in the north of London, if powers are 
granted, and hope to be in a position to offer electricity to the 
Council wholesale, at at least as low & price as they could generate it 
themselves. The Hornsey Oouncil already has an electric lighting 
order, and will oppose the company's application. 


Ilkeston.— The Town Council resolved last week to apply 
to the Board of Trade for & provisional order to supply electricity and 
to construct tramways. 

After passing resolutions re provisional orders for lighting and 
tramway construction, the Council went into committee for the pur- 
pose of conside the appointment of an electrical engineer, to 
report as to the t method of providiog an electrical energy 
generating station, and dealing with the question of supplying energy 
generally, as well aş to report on the most modern system of con- 
structing tramways. 


Islington.—Mr. Robert Gordon, chairman of the 
Electric Lighting Committee, submitted to the Vestry on 15th insb. 
a report in regard to considerable extensions of the electricity works 
proposed to be carried out at an expenditure of £72,000. The report 
stated that the demand for electrical energy was increasing 00 
rapidly that the 500 H.P. engine and dynamo now being fixed would 
be insufficient to do more than meet the requirements of private con- 
sumers after providing for the necessary reserve, and that a great 
portion of the additional street lighting already authorised would 
have to stand over until new plant was installed. Much inconveni- 
ence had been caused in the past by the delay in building operations, 
which had prevented the engineering work being carried out with 
necessary expedition,and the Committee had instructed the architect 
to draw up plans for а considerable extension. Mr. Gay, the elec- 
trical engineer, estimated that the increased boiler and engine house 
accommodation would be sufficient to contain the whole of the 
additional machinery required for about seven years, and he advised 
that plant to the extent of 3,000 horse-power should be placed on 
order forthwith, two engines and dynamos of 1,000 horse-power each 
to be erected within 12 months, and the third to be erected within 
two years. The estimated cost is as follows :— 


Six boilers and fittings, complete ... — ... . £8,400 
Three 1,000-horse-power engines .. 16,500 
Three 600-kilowatt alternators  ... . 15,000 
Steam and exhaust pipes, pumps, heaters, injectors, 
switch gear, regulators, connections, and con- 
tingencies, вау eee aoe eee eee 606 9,000 
448, 900 
Architect's estimate for building extensions ... 22,500 
Total ... .. £71,400 


The Committee, therefore, recommended that the work should be 
carried out, and that a loan of £72,000 should be obtained for the 
purpose. After some discussion the recommendation was adopted 
on condition that no contracts should be entered into or líability 
incurred until the loan had actually been raised. 


Kensington.—The Vestry last week decided to withhold 
consent to the eee being made by several companies for 
ee lighting orders, and resolved to iteelf apply for a prov 
order 


The Vestry has accepted the offer of the House-to-House Electric 
Light Supply Company to erect and maintain for 12 months, free of 
cost, seven public arc lampe on the south side of Kensington High 
Btreet, and to supply, free of cost, energy for such lamps. 
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Kilmarnoek.—The Corporation has been compelled to 
bestir itself in the matter of electric lighting, by a notice which has 
been served upon it by the Edmundson Electricity Corporation, 
Limited, on behalf of the Urban Electricity Supply Company, 
Limited, announcing the intention of the latter to apply for a pro- 
vigional order. Some of the members of the Council were in favour 
of considering the propriety of the Corporation itself introducing 
tbe electric light, but ultimately it was agreed to await the advice of 
the Parliamentary agent of the burgh before coming to & decision in 


the matter 


larme.—The Larne Light Company have taken the 
opportunity afforded by the cessation of street ligh during the 
summer months to А all their incandescent en An 
improvement has been effected in the manner of suspending the arc 
lampe, curved iron brackets being now used. 


Lestherhead.—The District Council's provisional order 
has now received the Royal assent, and it is proposed to invite 
tenders for it from the general public. 


Lowestoft,—The Corporation have obtained a provisional 
order for electric lighting, and there has been quite a rush of applica- 
tions to work it. The latest are from Mr. E. E. Gabriel, managing 
director of the East Coast Ice Manufacturing Company at Lowestoft, 
and from the Municipal Electricity Supply Company. The former 
saked to be granted a concession for lighting the borough, and tbe 
company made offers. A reply bas been given that nothing definite 


has arg Ex decided. 


Marylebone.—It was mentioned at the last Vestry 
meeting that the authority had obtained in the Bill promoted by the 


3 Electric Supply Company, the insertion of a clause 
g for the p on of the h consequent upon the 


passing of oN lage of the Bill to authorise the erection of a 
generating s at Willesden to supply the metropolitan area. It 
wes stated that there was nothing in the Bill that released the com- 
from its obligations under the agreement made with the Vestry 
1889, and that the company would be bound to maintain, as now, 
the generating stations in Rathbone Place and South Street, Man- 
chester Square. | 


Hexborough.—The clerk of the District Council is to 


obtain information re electric lighting from other towns for the 
guidance of the Electric Lighting нда Ar 


Honmeuth.—Mesars. Siemens have been instructed to 
proceed with the laying of the cable instead of waiting for the con- 
struction of the rising main to Oabaston, tbe extra cost of the firm 
making their own trench being about 1s. 3d. per yard, which would 


amount to abont £100. 
The Monmouth Police Station is to be lighted electrically. 


Morecambe.—The minutes presented at the last meeting 
of the Urban District Oouncil showed that the Electric Light Com- 
mittee have been very busy recently. Mr. Parkinson, the engineer, 
in subi reports of his tests of a steam dynamo taken after 
erection that the insulation was only 2:4 megohms instead of 
50, and he could not advise the Council to accept the armature, but 
call upon the contractor, Mr. Parker, to rectify it. The other steam 
dyzamos have been tested before leaving the works at Colchester, аз 
well as No. 2 exciter. It is expected that the transformers will be 
completed at an early date. Plans have been passed for a weigh- 
bridge house and a testing room. The rs have been ordered 
from the Phoonix Foundry, Lancaster; Mesers. J. Nicholl & Sons 
bavo the contract for the weighbridge house, &c. Insurance will be 
eheted on the plant and premises to the following extent :—On 
buildings, £2,000 ; machinery and plant, £2,000; on dynamos and 
immature therein, £1,250; total, £5,250. The office selected is the 
2s Art and General Fire Insurance Company, Limited. One mile 

tervice cable has been purchased from Messrs. Callender. 


Musselburgh.—An electric i i 
| | power syndicate has given 
s Town Council of intention to apply for a provisional 


Newington.—The Electric Lighting Committee in в 
unto Presented fo the Vestry оп Wednesday evening, recommended 
d 8 of removal and relaying of pavements, and excavation 
should x in connection with the laying of the electric light mains, 

undertaken by direct labour under the supervision of the 
NI'tyot. This was agreed to. 


Newmarket.—The ; ; 
owmarket Electri plans for generating station for the 
аа) Lighting бошап; are is the Council for 


pon Mpert (L0.W.).—The Ventnor Electric Light and 
port, pany proposes applying for a provisional order for New- 


Newton Abbott Edmu , е 2 ә 
notified — ndsons' Electricity Corporation 
= the Parish il, on behalf of the Urban Electricity 


powers, N Of its intention to apply for electric lighting 


1 North Berwick.—The Town Council recently had before 


tion alear, Pared by Messrs. Borstall & Monkhouse on the ques- 
du lighting. The capital cost for an installation to supply 


2,500 lamps was estimated at £7,600. The Council, after discussion, 
decided to write again to the firm, and ask for some supplementary 
details, and a special meeting will be called at an early date to decide 
what steps shall be taken in the matter. 


Newport.— At a recent meeting of the Electricity Com- 
mittee cf the Newport (Мор.) Corporation, a return showing the 
financial result in respect of the third year’s working up to March 
31st, 1898, was submitted, of which the following is a summary :— 


' Deficiency after 


Gross profit Interest Sinking , payment of 


Year. after puyuent on d int t 
expenses. | ans, , nd sinking fond, 
| TE" 
Third year ending | 
March 31st, 1898 £1,716 £1,862 2788 2434 
Second year 866 1,060 768 962 
First year ды] 224 927 | 707 1,410 


— — 


— 


The office manager, during the past month, has obtained orders for 
420 lights. The number of lights now connected and on order is 
equivalent to 18,600 8-О.Р. lamps. About 50 lights would be required 
in Watchhouse Parade, but the mains do not extend so far, and a 
canvass is to be made of that district, with а view to the committee 
considering the question of extending the mains. А report by the 
consulting engineer upon the progress of the buildings and machinery 
in connection with the extensions was read. Не asked for instruc- 
tions with regard to the ordering of the arc lamp transformers 
required for the extension of the arc lighting, and it was resolved 
that this matter be left to the sub-committee. 

At a meeting of the Electricity Sub-committee, it was resolved to 
instruct the consulting engineer to report upon the various arc lamps 
which have been tested, and also submit a scheme for the arc lighting 
and fixing of transformers on Newport Bridge. As the bulk of the 
plant would not be delivered until probably about January, March 
25th, 1899, is the probable date for the commencement of the new 
ато lamp lighting. In regard to the question of smoke nuisance, Mr. 
Hammond has been authorised to order a set of apparatus as used at 
it. Bits offices, manufactured by the Improved Regenerative Furnace 
Syndicate, Limited, for £80, and a Newton’s smoke destructor, such 
as he had seen at work in Dublin, for £55. This price is to be paid 
only in the event of the apparatus being successful; if either be 
unsuccessful, if is to be taken up and removed without cost to the 


Corporation. 

Paisley.—The Town’s Free Library and Museum of this 
town are to be lighted by electricity. the Council having accepted the 
tender of Messrs. Jas, Kilpatrick & Son, electrical engineers, Terrace 
Buildings, Paisley. 

Partick.—The Kelvinside Electricity Company proposes 
to apply for a „ КОТ ee Commissioners, who are 
trying to arrange with the gow Oorporation for a supply of 
current to Partick, will oppose. di iid 


Pemberton.— The Pemberton District Council have in 
view the adoption of electric lighting in their district, and desire to 
receive for consideration suitable schemes for carrying out the work. 
These schemes must be sent to Mr. Paul Partington, clerk to the 
Council, before August 14th. Pemberton is a flourishing township, 
close to Wigan, во close, that an attempt was made a few years ago 
to include it in a scheme for a greater Wigan. The population in 
1891 was 15,400. The gas now used is supplied from the Wigan 


gasworks. The District Council will give £50 for the best scheme 


submitted. 


Penistone.—The Board of Guardians last week con- 
sidered an estimate obtained from Messrs. Dixon, Clayton & Co., 
Penistone, of the cost of putting down an electric installation, 
Considerable discussion took place, but it was resolved to leave the 
matter in the hands of a committee. 


Penzance,—Edmundsons' Electricity Corporation has 
given notice on behalf of the Urban Electric Supply Company, 
га that if intends applying for а provisional order for 

enzance. 


Perth.—The Police Commission has resolved to ask the 
member of Parliament for the city, and the two county members to 
oppose the granting of the General Power Distributing Company's 
Bill, in order to prevent the possibility of competition once a muni- 
cipal plant has been put down at Perth. 


Plymouth.—At a recent Council meeting Mr. Debnam 
said that the Electric Light Committee were doing their best to push 
the work forward at the electricity station. If the buildings could 
be completed there was no doubt that the electric light would be 

and working during the coming winter. 


Portsmouth.—The Electric Lighting Commit 
meeting held on Wednesday, decided to 3 ue ae 
M LEAK to adopt the free wiring system in connection with electric 


Radcliffe.—A consulting electrical engineer has re 
to ш 8 $000 пе cost By electric lighting works in Meis 
wou , the ann re £ 
22,889, profit 125 venue £3,037, annual expenditure 
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Bamsgate.—The Town Council will strenuously oppose 
a крон to be made by companies for electric ligbting pro- 
onal orders. 


Ryde,—At a meeting of the Town Council last week а 
discussion took place on a pro to appoint a committee to ocon- 
sider the subject of the introduction of electricity into the town of 
Ryde, with power to employ a consulting engineer to advise fully on 
the subject, and to bring up а report at an early date." It was urged 
that as it had been decided to light the town by electricity, it was 
the duty of the Corporation to ascertain the best means of doing it. 
An amendment was moved to adjourn the matter until the next 
meeting, in order that the ratepayers might be consulted. The 
amendment was lost, five voting for it, and 10, includiog the Mayor, 
against. A committee was then appointed. 


Rhyl.—At last week's meeting of the Urban District 
Council the General Parposes Committee reported having considered 
Mr. Buddicomb's proposal to introduce electric light and electric 
tramways into Rhyl, and after discussion it was resolved to ask Mr. 
Buddicomb to submit a more detailed scheme for the consideration 
of the Council. The Town Clerk said he had received several notices 
of intention to apply to the Board of Trade for provisional orders to 
supply Rbyl with electric light. One was from the solicitors repre- 
senting Mr. Buddicomb, and another from “The Rhyl Electricity 
Company," who, on inquiry being made, turned out to bs the British 
Insulated Wire Company, Limited, whose offices are at Prescot. The 
other applicants were the United Electric and Traction Company. 
The consideration of the several applications was deferred, pending 
the receipt of Mr. Buddicomb's detailed scheme. 


8t. Albans.—The Corporation has applied to the Doard 
of Trade for a provisional order. 16 is the intention of the Oorpora- 
tion, when the order is granted, to lease it to a private company, with 
reservations for purchase within a certain period. The lighting 
arrangements of St. Albans, though they are as good as ineandescent 
lights can make them, are capable of improvement. The Corpora- 
tion, however, has so much in hand—the sewage works are causing 
considerable trouble—that it is unlikely that the electric lighting 
will be burried on. 


St. Helens.—The following minutes of the Electric 
Lightiog and Traction Committee were recently confirmed by the 
Council. A meeting of this Committee was held on June 22nd, 
Councillor Dixon-Nuttall in the chair. Raad the minutes of a 
meeting of the sab-committee on 7th June, the Mayor in the chair. 
Referring to resolution No. 1, passed at the meeting of the Electric 
Lighting and Traction Committee, held on May 25th last, with 
reference to the question of the substitution of engines of a 
greater horse-power than those stated in the contract, &c. Dr. Hop- 
kinson attended the meeting, and the resident electrical engineer 
submitted а report dealing with the matter, and also with respect to 
the proposed removal of the electric lighting station from War- 
rington Road to Boundary Road. The sub-committee, together with 
Dr. Hopkinson and the resident electrical engineer, having fully 
discussed the matter, resolved that it be a recommendation to the 
Electric Lighting and Traction Committee to lay out the Boundary 
Road site, so as to concentrate the whole of the plant, both for 
lighting and traction purposes there. Resolved also (1) that four 
Willans engines, together with Mather & Platt dynamos, of a capacity 
of, as to two thereof, from 100 to 150 horse-power, and as to the 
remaining two thereof, 250 to 300 horse-power be purchased; (2) 
that the condenser be increased, so as to provide for 4CO instead of 
200 horse-power, the makers thereof to be settled by Dr. Hopkiason ; 
and (3) that space having been provided for the increase of boiler 
power, the question of such an increase be left over for the present. 
It was resolved, in view of the possible lighting of Church Street, 
Bridge Street, Liverpool Road, Торра? Hill, Westfield Street, 
Cotham Street, Corporation Street, Duke Street, and Shaw Street, by 
means of arc lamps, that finials ba put on every second or third trolley 
pole in such streets; aud that, at the same time as the mains ordered 
to be laid at the last meeting of the Committee, are laid, there be 
also laid along the route thereof a service cable for each lamp. 


8t, Pancras.—On Wednesday, on the motion of Dr. W. 
Smith, the Vestry approved the action of the Electricity and Public 
Lighting Committee in giving instructions for the whole of the arc 
lamps in the parish to be kept alight during the night in order to 
meet the complaints, especially as regarded Gray's Inn Road, 
respecting the alternate extinction of the arc lamps at midnight. On 
the recommendation of the Committee, it was resolved to oppose the 
application of the Metropolitan Electric Supply Company for a pro- 
visional order for St. Pancras. The Electricity Committee further 
reported tbat negotiations had been concladed with the North Metro- 

litan Railway and Canal Company for the purpose of utilising the 

anal water for condensing purposes at the King’s Road station. The 
agreement provided for the payment of £150 per annum up to 1,000 
horse-power, and 1s. annum for every additional horse-power 
beyond the1,000 H.P. The Committee recommended, and the Vestry 
decided to approve the recommendation. Tae Committes announced, 
for the information of the Vestry, that the extension along Prince of 
Wales Road to Maldon Road and Queen's Crescent was now pane 
proceeded with, and that the Highgate extension would be commen 
in the course of a few weeks. 


Shoreditch.—At the Vestry meeting on Tuesday tenders 
were opened for the supply of boilers and transformers in coanection 
with the projected extensions of the electric supply station. In 
reference to these tenders, Mr. H. E. Kershaw, chairman of the 
Lighting Committee, asked and obtained permission to move as a 


matter of emergency, in view of the summer vacation, that the Vestry 
should give power to the Committee to deal with and accept tenders 
as advised by the engineers, if practicable. He stated that the 
importance of the question was very evident, since a of six 
weeks would throw the work so far back that it would be impossible 
to get the extension completed in time for the winter. The tenders, 
which were for the supply of boilers and transformers, had been 
harried forward with all speed, but it had not been possible to get 
them before the Vestry until that evening. If the Vestry empowered 
the Lighting Committee to act in the matter, their j 
would be fully reported to the Vestry. Having been seconded, the 
motion was ously adopted. On the ground of urgency the 
Committee were also autho to have specifications 

and to invite and accept tenders for the extension of the 
house and battery room. The Town Hall Committee reported for 
the information of the М that they had piren instructions for 
three Brockie-Pell lampe an to be fixed outside the 
entrances of the Town 


Smethwick.—The Council's Electric Lighting Order has 
been granted. The Midland Electric Corperation for Power Distri- 
bution, Limited, has given notice of intention to apply again in 
the next session of Parliament for an order to them to 
supply electricity ín the Smethwick district. 


Southampton.—Last week the Council had a lengthy 
debate regarding the electrical engineers salary. Mr. Lee was 
receiving £180 per annum, and the Committee p ed an imme- 
diate advance to £250 in view of the heavy and importan 
devolving upon him. After many amendments it was agreed to raise 
the salary immediately to £210 only, and to give annaal advances of 
£20 up to £250. The whole matter looks like being re-opened at the 
next meeting by those who consider, as we ourselves bavp long been 
convinced, that Mr. Lee's services are well worth £250. 


Southgate.—The North Londa Electricity Company 
and the Tottenham and Edmonton Gas Company propose to apply 
for electric lighting powers for the district. 


Stroud.—Messrs. Williamson & Co., Limited, wholesale 
manufacturing clothiers, of this town, have just decided to erect an 
additional erred ава to use electricity both for lighting and power. 
The architect is Mr. V. A. Lawson, of Stroud. 


Sunderland.—On 13th inst. a Local Government Board 
ir quiry was held re the Council's application to borrow £26,000 for 
electric lighting purposes. The Town Clerk. gave particulars of the 
sums already expended in excess of the loans for which, as well as 
for further extensions, the money was required. Of the sum pro- 
posed to ba borrowed, the money already spent included £638 for 

igh tension plant and £1,487 for the mains, which was for extra 
work actually done. They now propcsed to expend £12,550 on the 
extension of the buildings, new boilers, new steam transformers, 
extending the switchboard, &. U the extension of the шаша 
gum of £11,147 would be spent. . Bnell said that everything had 
been sanctioned by the Board of Trade, except to donble the pressure 
of the supply. Tney now worked the town on the alternating cur- 
rent system at 110 volts, and this they proposed (taking advantage 
of the Board of Trade new regulations) to change by substituting a 
direct current at 220-volts. The primary cables would still 
usable, only two high tension cables would be removed, and these 


would be brought into requisition elsewhere subsequently. The new 


engines included two high d compound tp 

coupled to 440-volt dynamos. The £11,000 for the mains included the 
extension of the feeders, the mains to the workhouse, or extension of 
the mains and services, and the cost of tbe changes in the system. 
The Town Clerk said, as to the financial result, the first year's cost 
was £2,808 6s. 11d., the revenue £2,165, leaving a deficiency of £643 
128. 2d.; the next year the cost was £3,696 13s. 6d, the revenue 
£2,714 7s. 10d., leaving а deficiency of £982 Ба. 2d., which was chiefly 
due to а reduction of the price to consumers by jth. In 1897-98 the 
cost was £4,833 18s. 3d., and the revenue £4,251 66. 2d., а defi 

of £582 128.1d. For this year the estimated cost was £6,070, 
the revenue £6,284, leaving a net profit of £164. The actual result 
for the first quarter of this year had been , and showed & 
decrease on the 5 and an increase on the estimated receipts. 
They had turned the corner. 


Surbiton.—The District Council has replied to appli- 
cants that it cannot entertain proposals to take over its electric 
lighting powers. 


Swinton and Pendlebury.—At the ordinary meeting of 
the District Council held on Monday last week, the minutes of the 
General Purposes Committee, which had been approved, m 
Messrs. Jas. Berry, R. Berry, Bold, Buck, Gerrard, Hampson, an 
Rawlinson, had been appointed a special commíttee to obtain informa: 


tion respecting the best system of domestic and public lighting, and 


supply of power by electricity. They will also report to the Oom- 

mitles whether it is desirable that a provisional order to supply gr 

cid with electricity should be applied for in the next session 
arliament. 


Teddington and Twickenham,—It will be remembered 
that the District Councils of these two places have been conferring 
on the electric lighting question, and a joint committee meeting Was 
held to consider proposals of Edmundsons Electricity Corporation. 
The General Purposes Committee reports that a letter has been 
received from Edmundsons' Company, giving notice on behalf of the 
Twickenham and Teddington Electric Supply Company, of intention 
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to apply for a provisional order. A similar letter was received from 
the Be steal and General Engineering Company, of 17, Gracechurch 
Street, but the two Councils are advised by the committee to oppose 
both applications. Mr. ‘Warden B and Messrs, Wardrop and 
Whittaker have offered their services to the Councils as consulting 
engineers, and their communications have been acknowledged. 


Wales and the Border, —Daring the last few weeks muni- 
cipalactivity in the direction of electric lighting has become very pro- 
nounced in the southern counties of Wales and the border counties.— At 
Mardy, in the Rhondda үш sap i has been given by the Electric 
Lighting Company that they d to take steps again for obtaini 
a E шы order to supply the district with electricity.—At Here- 
ford & has been sathorised to open negotiations for the 

of a site for electricity works.—At Ludlow the Corporation 
agreed to apply for a provisional order to su 


and 
ce viera was asked 


been resa in the таны сессию ПЕЧ, апа it appears 
ightful watering place and 

that of Aberdovey, where College was lit by elec- 
tricity, is to be carried out at a cost of £6,000. This will leave a 
margin for contingencies. The p lighting of the district is said 
to be far from satisfactory.—At Glyntowy, Mid-Glamorgan, Messrs. 
engineers, Cardiff, have reported upon а scheme 
soggested for lighting that district. The consideration has been 
adjouned—At Pembroke Dock the United Electric Light and 
Traction Company have sent the local Town Council statutory notice 
that they intend to a крона The matter has 


been referred to the Ward Оо 


Walsall,—The Electric Lighting Committee reports that 
the total number of consumers supplied on June 30th last was 105. The 
inc MUS sta during the month of June was 


West Ham.—In a report to the Council, the Highways and 
Parks Committee, deal with various matters connected with the elec- 
tric lighting undertaking. They say that the electrical engineer, having 
reported that Mesers. Rogers had declined to accept the order for 
wiring the pumping station and electric light station at the schedule 
of prices in their contract for wiring the other public buildings, they 

directed him to obtain estimates from several of the other firms 
who tendered for the previous contract. The electrical engineer 
had that a же. лкы understanding had now been arrived 
at with Messrs, Drake & Gorham, the contractors for the arc lamps, 
with whom the Town Olerk had been in correspondence, as to the 
а out of the contract. The Oommittee also reported that, 
having bad under consideration a letter from Messrs. Rogers & Co., 
complaining of the difficulties they had experienced in carrying out 
their contract for wiring the public buildings and offices, and asking 
for some allowance and an extension of time, they had left the matter 
in the hands of the electrical engineer to deal with. 


Weston -super - Mare, — The District Council | has 
& eh d ric 
3 


Weybridge.— The ives of the Walton and 
Weybridge Councils will upon the matter of electric lighting. 


Whitehaven.—Mesars. Siemens have asked, through Dr. 
Hopkinson, for their final certificate for payment of balance of their 
account, As they are bound to main the renewed cables until 
September next year, it was stated at the last Council meeting that the 
Water and Light Committee thought the retention money should not 
be paid until that period of maintenance was expired. e point is 
being looked into by the Town Olerk. 


Whitstable,—The Whitstable Electric Light and Power 
Company have notified the Urban District Council of their intention 
to apply for powers to supply electricity within the district. Mr. 
Mann, a director of the company, attended a meeting of the Urban 
iur оп Thursday last week, and explained the scheme. He said 

Principal cable would go down High Street to Tankerton, and 
350 demand for customers arose, it would be extended further. 

Council adjourned the consideration of the matter for a special 
meeting, to be held on the 28th inst. 


Willeden.—The Metropolitan Electric Supply Com- 

kat last week stated to have given notice of intended applica- 

^ provisional order for the Willesden district. The District 
бошой has already obtained an order for itself. 


oon a dlesham, — Mr. A. M. Kennett, of Camberley 
of ths udo the Electric Works Company, Limited), has given notice 
боо fine of the company to apply for a provisional order for 
the lighting over the аш of Windleasham. The engineer to 
Company is to be invited to a special meeting of the Council. 


tp tng ton.—The Manchester Corporation has informed 
ton district with that they would be unable to supply the Withing- 
next year, electricity for lighting purposes until midsammer 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Brad ford.—At a meeting of the City Council on July 12th 
the Tramways Committee were instructed to at once take into 
consideration a comprehensive scheme of tramway extension in 
various parte of the city with the view of applying for the necessary 
provisional orders next November. There are at present over 20 miles 
of tramways in Bradford worked by steam. The lines belong to the 
Corporation, and are let to the Bradford Tramways and Omnibus 
Company, Limited, and to the Bradford and Shelf Tramway Com- 
pany, Limited. The former company usually;pay 10 per cent. dividend, 
and occasionally 8 per cent.; the latter have almost uniformly paid 
8 per cent. The Corporation are just completing the construction of 
two new lines, one to Great Horton, two miles in length, and one to 
Eccleshill, nearly three miles in length. These will be worked by the 
Corpcration themselves, and the motive power will be electricity. 
The leases of the companies who hire the other lines run out in 
4 years, and it is the intention of the Corporation then to take over 
these and work them also by electricity, Amongst the lines which 
will, ia all probability, be included in the comprehensive scheme to 
be brought forward by the Tramways Committee will be extensions 
of the Great Horton line to Queensbury, and of the Allerton line to 
Thornton, and new lines between Undercliffe and Bradford Moor and 
West Bowling, and another line to Allerton from Manningham. 


Brompton and Piccadilly Electric Railway.—It is 
stated that sufficient shares were taken up of the recent issue to 
jastify the directors in going to allotment. 


Cheltenham.—A special committee of the Cheltenham 
Town Oouncil have almost unanimously agreed on a scheme for the 
construction of an electric tramway to the summit of Cleeve Hill. 
The committee, accompanied by the Town Clerk and the Borough 
Surveyor, have visited Kidderminster and were greatly pleased with 
the electric overhead trolley tramway there. The following route is 
the one the majority of the committee favour:—From the Midland 
station along the Gloucester Road to the Cattle Market, through the 
bye streets running parallel with the Lower High Street to St. James's 
Square, and thence vió Clarence Street, North Street, Portland Street, 
and Prestbury Road to Prestbury and Bishop’s Cleeve. 


Chiswick.— The clerk last week reported to the District 
Council having submitted the agreement between the Council and 
the London United Tramways, Limited, which it was proposed to 
annex to the Bill, to the chairman of the Parliamentary Committee. 
He objected to the clause providing that if any better system of 
traction than the overhead trolley wires was adopted ia five large 
towns and paid 5 per cent. profit it should be also adopted on the 
lines of the London United Tramways. Mr. Oook thought this was 
а most important matter, as the clause which was inserted in the 
agreement between the Tramway Oompany and the Council seemed 
in danger of being invalidated. Mr. Bilton agreed that it was one of 
the most important parte of the agreement. The clerk replied that 
it was practically inoperative owing to the condition with regard to 
5 per cent. The matter was left in the hands of the clerk to do the 
best he could for the Council. 


Dablin.—On 12th inst. the electric cars to Dalkey were 
started from the O'Connell Bridge end of D'Olier Street, and this 
will be the city terminus till the main drainage works at Burgh Quay 
are finished. Nelson's pillar will then be the station. 


Dadley.—Last week at the Board of Trade offices} 
Whitehall, Sir T. Courtenay Boyle, secretary to that Board, who was 
accompanied by Mr. Hopwood, C.B. (secretary of the Railway 
Department), Sir Francis Marindin, Sir Thomas Blomefield, Mr. 
A. T. Thring, and Mr. H. A. Steward (secretary to the Light 
Railway Commissioners), held an inquiry in regard to the objections 
raised by the Dadley Town Oouncil to the confirmation of the order 
made by the Light Railway Commissioners authorising the con- 
struction of certain lines by the British Electric Traction Company. 
Mr. Freeman, Q.C., opened the case on behalf of the Corporation of 
Dudley. Mr. Morse replied for the company, and Sir Courtenay 
Boyle, interposing, said a written suggestion of a possible arrange- 
ment had been handed to him, and he thonght the suggestion was one 
that should be considered by both sides. Representatives of the 
Corporation and the company held a private consultation fora few 
minutes, and then invited Sir Courtenay Boyle to join them. After 
some conversation in his presence they returned, and Mr. Freeman 
announced that, on of the Corporation of Dudley, he consented 
to the order being confirmed, adding that certain terms would be 
agreed between Mr. Morse and himself respecting some minor pointa, 
with which he would not trouble the officials of the Board of Trade. 
The clauses of the order were then gone through, and some questions 
of detail decided. The Board of Trade insisted upon the insertion 
of a clause stipulating tbat no tramway rail shall be laid within 
9 feet 6 inches of the kerb, unless with the sanction of the Depart- 
ment, and Sir Courtenay Boyle suspended decision in regard to 
clauses in which the usus! wording of provisions as to o g roads 
and disturbing gas and water mains had been varied by the Com- 
missioners. The basis of the compromise was that the company shall 
construct and work the tramways, and that the Corporation shall 
have power to purchase the undertaking after a certain period upon 


terms to be embodied in an agreement. 
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A Birmingham paper saya that аз а result of the arrangement 
which was come toat the Board of Trade offices no time will be 
lost in expediting the conversion of the Stourbridge and Dudley 
tramway for working by electric power. 


Electric Traction in Italy.—The Societa Mediterranea 
has applied for the approval of the Government to the tests it is 
чо ы сану out with accumulator traction on ite railway between 


onza. 
Hyde.— The electric tramway between Oldham and Hyde, 
vi Ashton-under-Lyne and Denton, is stated by a Manchester paper 
to be approaching completion, and the Council had received a letter 
from the British Electric Traction Company offering £500 towards 
proposed alterations in Stockport at the “Ring of Bells” 
corner, subject to the sanction of the Board of Trade being obtained 
to the necessary deviation ; and the company were also p to 
widen tbe river bridge between Hyde and Denton. A committee was 
appointed to interview representatives of the committee and owner 
of property, also the county authorities, on the subject. 


Leeds.—Last week the Highways Committee resolved 
upon а further important extension of the Corporation tramways. 16 
is proposed to carry a branch from the Mean wood Road section along 
Oambridge Road, Woodhouse Street, Hyde Park Corner, and Victoria 
Road to Cardigan Lane, whilst & branch from the Wortley section is 
to be continued from Wellington Road, along Armley Road to Branch 
Btreet, Armley. | 


Limerick.—Last Friday, by instructions from the Com- 
missioners of Public Works, Mr. Alfred D. Price, O.E., held an 
inquiry at the Royal Hotel concerning the merits of the proposed 
tramways scheme from an engineering point of view. | 


The London County Council and the Tramways.— 
In a report which has just been published, says the Timcs, the High- 
ways Committee of the London County Council state that, in view of 
the probable development of the Council's policy as regards the 
working of the tramways which it may in the future acquire, they 
are of opinion that it is expedient that & tramways department of 
the Council should be esteblished for the purpose of dealing with 
all matters relative to tramways acquired ог to be acquired by the 
Council They point out that there is no doubt that in the near 
future many important questions will arise as regards the шише 
ment о? tramways when acquired, the systems of traction to 
adopted in preference to the present system of horse traction, and 
many other matters connected with the working of tramways, all of 
which would have to be dealt with. The committee further state 
that, in accordance with tho resolution of the Council, they were 
endeavouring to arrange for the transfer to the Council by agreement 
on January let next of the whole of the system of the London 
Tramways Company beyond the 2j miles already purchased by the 
Council. They accordingly make a definite recommendation for the 
establishment of a department for the administration of the Council's 
tramways. They propose to confer with the General Purposes Com- 
mittee and report upon the organisation of the department, 


. Manchester.—On 15th inst. the Special Tramways Com- 
mittee of the Manchester Corporation resolved to pay a visit to 
Liverpool in order to inspect 12 samples of electric tram cars. The 
un ы us to have been obtained а& Liverpool for the purpose of 
ng Ж : 


Middlesbrough.—The Middlesbrough, Thornaby and 
Stockton electric tramway system was last week by Major 
Bir F. Marindin and Major Cardew on behalf of the Board of Trade. 
{п company with members of the local authorities, through whose 
area the system ses, they went over 64 miles of line. The lines 
were formally opened to the public on Saturday morning. 


North London.—The Light Railway Commissioners had 
before them on 13th inst. the application of the Metropolitan Tram- 
ways and Omnibus Company, Limited, for powers to construct elec- 
tric tramways or light railways from Wood Green to Enfleld and 
Edmonton, and from Wood Green to Tottenham. Owing to the un- 
compromising attitude of the opponents (which included the L.C.C. 
and several local authorities) the promoters withdrew the scheme. 


Ramsey.—The inspection of the Ramsey and Laxey 
tramway was to be made on Monday. 'The completion of tbe line 
bas been a little delayed by the construction of large stone arches at 
Laxey. The line is expected to be immediately opened for traffic. 


Repfrew.—In regard to the proposed lines between 
Johnstone, Paisley, and Renfrew, the British Electric Traction 
Company recently wrote asking for representatives from the Renfrew 
Council to join the deputation from the ssid towns to visit Hamburg 
in August for the inspection of the electric trams there. The letter 
was laid on the table. 


Rochester.—At tbe meeting of the Rochester Town 
Council last week, Mr. A. R. Norman, solicitor (of the firm of Mesars. 
Norman & Stigau ) Chatham, attended before the Council on behalf 
of Mr. Jasper, who is at the head of a large electric light works at 
New Brompton, and laid before the Committee a proposal and a plan 
for carrying а line of light railways from the bottom of Btar Hi 
High Btreet, through Ironmonger Dads along the Rochester 


Common and over the bridge across the River Medway into Strood, 
The net cost of the purchase of the necessary property would be 
£23,000, towards which the company were prepared to pay £8,000, 
leaving £15,000, to be borne by the on of Rochester. After 
а discussion it was resolved that the Town Olerk write informing 
Mr. Norman that the Corporation cannot entertain the proposal. 


South Staffordshire.—Dauring the past few days the 
question of municipalisation of the tramways in South Staffordshire 
has made а decided advance. With the exception of one, all the 
local authorities through whose districts the lines run, have practi- 
cally decided upon a uniform course of action. The exception 
referred to is the Handsworth District Council, which has not yet 

to a definite policy. It may be remembered that at the last 
meeting of the West Bromwich Town Council, the question of 
purchasing, or otherwise, the lines within the borough was referred 
to the General Purposes Committee. That committee met on 
Friday evening, when a resolution was passed unanimously to the 
effect that the Corporation sbould purchase the portion of the tram- 
ways within West Bromwich at the expiration of the present order 
held by the Staffordshire Tramway Company four years bence, and 
it was further resolved to recommend the Town Council to take 
to carry out the scheme. A conference of delegates representing 
Tipton, Wednesbury, Darlaston, and Walsall governing bodies has 
also been hsid, and at this it was decided that it was advisable for 
the local authorities in the places through which the Btaffordshire 
tramways pass to purchasethat portion of the lines in their respective 
districte. The whole of the anthorities interested therefore, excepting 
Handsworth, now present a united front with regard to the munid- 
palisation ; and they will oppose the British Electric 
a ag By ould they prosecute a Bill in Parliament to take over the 
South Staffordshire tramways. The promoters of the municipalise- 
tion policy now consider the pros of carrying their scheme to a 
successful conclusion most lh neg At any rate the governing 
bodies if they do not work the lines themselves appear to be de- 
5 to secure full control of the roads now traversed by tbe 

ways. 

. The British Electric Traction Com are distributing s pamphlet 
among councilors and others in the. Bonth Rated А. district 


considerable force. 


Wolverbampton.—A Special Committee of the Wolver- 
haupton Town Oouncil appointed in 1896 have been considering 
(1) the desirability or otherwise of purchasing the та эше 
tramways; (2) if purchased by the Corporation, whetber the 
should be leased to a company or worked by the Corporation; and 
(3) the mode of traction which should be adopted. After a very full 
and р investigation of the whole question, the Committee have 
decided to recommend the Council to purchase the lines; they have 
also agreed that the mode of traction which should be used is the 
electric overhead system; but the question as to whether tho tram- 
Ways when purchased should be leased to a company or operated 
the Corporation themselves has not yet been decided by the Com- 
mittee. In reviewing the history of the tramways, the Committee 
state that the aggregate length of lines within the borough is 4l 
miles as against 94 miles in respect of the whole undertaking. The 
system extends into the outlying districts of Willenball and Bilston. 

e capital account stands at £85,189, the original cost being £5,900 
per mile. The earnings of the company were equal to 1s. 2d. per 
mile run in 1896; but the dividends receivable by the shareholders 
have never been more than 5 per cent., the a в being 3 per 
cent. The reserve fund stands at £7,407.. In the year 1895 
and 1896 the number of carried was 3,134,871; 


receipts and expenses separately in regard 
the borough ; but it is estimated that the receipts from the traffic from 
Wolverhampton to Newbridge are much in excess of those earned 
on other portions of the line. The committee are of opinion that by 
roviding a network of tramways within the borough, with an 
mproved and quick service and reduced fares, the trafilc receipts 
would be greatly augmented. They state that on the assumption of 
the Corporation becoming the owners of the tramways, the British 
Electric Traction Company have made an offer to the lines on 
lease and reconstruct them, to pay a rental of £50 per mile, and а 
sum equal to 5 per cent. on the capital outlay by the Corporation, 
and to take the electric current from the Corporation at a given 
rate, viz.: fora minimum quantity of 300,000 units per annum, the 
sum of £2,500 per annum, and for any units in excess of such number 
at the rate of 1d. unit. Other terms include specified extensions 
of the lines to Tettenhall, Bushbury, Heathtown, and Pennfields, 
and the construction of specified connecting lines in the town. On 
this offer the committee make no comment or recommendation. 
that the committee do recommend is the purchase of that portion of 
the tramway undertaking as lies within the area of the municipal 
borough ; and the rg een of the electric overhead system of traction. 
This report was, at the meeting of the Town Council on Monday, 
formally received and ordered to be entered on the minutes, and it 
will be fully discussed at the next Oouncil meeting. Mr. Kendrick, 
from the office of the Town Olerk, is now visiting the various towns 
in which the tramways have been municipalised. He is making in- 
quiries as to the success, or otherwise, of the undertakings, and will 
report the result of his inquiries to the special Tramways Oommi 


(Continued on page 127.) | 
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THE BLACKPOOL AND FLEETWOOD 
ELECTRIC TRAMWAYS. 


ALTHOUGH by courtesy called a tramway, the electrio line 
connecting Blackpool to the ancient town of Fleetwood ie, 
to all intants and purposes, a railway in the sense of being 
enclosed for the greater part of the way. The line starts 
from the end of the promenade of Fleetwood, passes through 
the main streets of the town, and on the outskirts enters 
upon an enclosed way. It skirts the main road as far as 
Коза], leaving the famous school on the right, and then 
branches across country till it strikes Cleveley’s village. It 
then crosses the road which leads to Norbrick and Little 


mostly flat and uninteresting—a mere wind-swept bit of 
coast line, with a few trees bending towatds the 
east, indicating the strength of the winds that are 
frequent in this part of the country. It is hardly 
necessary to say that spart from laying the rails in the 
streets of Blackpool and Fleetwood, the line has been practi- 
cally made from end to end, The rails are laid upon 
sleepers, and it is a double track throughout. A fairly light 
rail has been used, probably not exceeding 66 Ibs. per yard. 
Tne system is a little over nine miles in length, and of this 


seven miles are enclosed. In the streets of Blackpool side 


suspension is employed, but apart from this centre poles 
with double arms are used throughout. Near the Fleetwood 


Power HoUsE INTERIOR. 


Bispham, and, after passing close to the village of Bispham, it 
enters Blackpool, passing on tbe way the well-known Unole 
Tom's Cabin. Upon reaching the town of Blackpool 
the line then becomes a mere street railway, and follows the 
course of the principal streets, finishing at the entrance to 
the Talbot Road station of the Lancashire and Yorkshire 
Railway Company. It is not only the enclosed nature of the 
road which gives the characteristics of a railway tothe system, 
but between the towns there are fixed stopping places, and 
eventually there. will be waiting rooms erected for the accom- 
modation of passengers. 

It will be seen from some of the illustrations that the line 
bears à very close resemblance to many of the branch electric 
railways that are во common in America. There is nothing 
picturesque about the country traversed by this line. It is 


end of the line extensive car sheds have been erected, and 
will house a good number of care. At this point is also 
located an accumulator sub-station, to which we shall sub- 
sequently refer. The generating station is situate about 
three miles from Blackpool, while at the point where 
the line enters into the town of Blackpool a second 
accumulator station has been erected. Inside and ont 
the appearance of the power house is more indicative of 
large plant than is usually found in English tramway 
systems. As a matter of fact, the total Н.Р. is over 1,000, 
which suggests that the system will need a considerable 
number of Н.Р. to keep it in «ff«ctive operation. 

The illustrations of the power house interior will give an 
idea of the size of the units employed. Considering the 


subject in due order, however, it may be mentioned tbat the 
F 
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steam-raising plant consists of three Lancashire boilers, 
80 feet x 8 feet, working at a pressure of 120 lbs.; in con- 
junction with these are twosets of Green’s economisers, each 
possessing 96 tubes. Worthington feed-pumps are employed, 
and Ledward ejector condensers. For the purpose of circu- 
lating the water through the condensers, Mather and 


Reynold’s pumps 
pach pieced The 


ractice of the 
ighting station 
has not been 
materially de- 
parted from in 
the arrangement 
of steam pipes, 
for they are in the 
form of a ring 
main, but it has 
thisspecial feature, 
that the whole of 
the steam pipes 
arecarried beneath 
the .floor. The 
exhaust pipes are 
also placed in the 
same position. It 
is interesting to 
mention after the 
recent experience 
in electric lighting 
Stations that a 
steam separator is 
placed not only on 
the main steam 
pipe from the 
boiler buat one is 
provided for each engine. It is of the most simple 
description, and its arrangement will be easily 
understood ; the steam merely enters into the outer 
chamber and passes upwards through the inner 
one, the water collecting at the bottom of this con- 
tainer. To readily indicate the amount of water that is 
collecting here, a 
water gange is pro- 
vided, and the 
assistant may then 
operate а valve 
through which the 
water may be 
blown, although 
usually running 
condensing valves 
are provided which 
enable the engine 
to exhaust direct 
to the atmosphere 
if necessary. А 
reservoir is pro- 
vided, from which 
circulating water 
is drawn; the 
water, after leaving 
the engine room, 
runs down wooden 
troughing some 
distance round the 
reservoir before it 

sses in again. 
There are arranged 
at the present 


wtth Mather and Platt cylinder rin ked thro 

with metallic packing. The Pickering throttle 8 
is provided, and the engines are also fitted with hand 
regulation for the expansion gear, which is so arranged that 
the cut-off of the engine may be operated while running. 
The generators are of the Mather and Platt patent multi- 
polar type at u 
voltage of 505; 
as will be seen they 
are coupled direct 
to each engine. 
They Me of the 
six-pole t 

. Shunt wound LH 
net3 and yokecast- 
ing in one piece, 
the top half of 
the machine сап 
be easily removed, 
thus giving ready 
access to the arma- 
ture; the latter 
is of а slotted 
series drum type. 
The brushes are of 
the laminated 
spring type, and 
a special feature 
about the machine 
is that there are 
no moving parts 
carrying current. 
In the same room 
are fired three 


View or CUTTING AT BrACKPOOI 
Б boostera; these 


| consist of four- 
pole machines, one acting as a motor and one as a 
generator, the generiting side being capable of develop- 
iog 130 amperes at 200 volts. By an arrangement of 
the switches it is possible to connect any one of the 
boosters to any one of the feeders, во that the E.M.F. 
of the line at apy given point may be regulated to 
any desired volt- 
age. It is also 
possible, through 
the medium 
of other switches, 
to directly connect 
the boosters to 
feeders running 
to the accumula- 
tora placed at each 
end of the line, 
во that the bat- 
teries may be 
charged direct 
from the genera- 
ting station. 
There is nothing 
unusual about the 
type of these 
machines; they 
are of the drum 
armature slotted 


type. 

Mikes leaving 
the generating 
station, it may be 
observed that there 
is the inevitable 


time fours set ok STRETT VIX IN BLACKPOOL. crane, which 


machines. The 

engines are of the vertical compound condensing type, having 
cylinders 12 x 24 x 16, each set will indicate 200 Н.Р, at 180 
revolutions. They are provided with an extending bed- 
plate which carries the multipolar machine, to which we 
shall allude. The engine is of the “marine” type, with 
cast-iron standards at the back which act as carriers for 
one side of the cylinders, this also carries guides for 
the piston rods; the front of the cylinder is sup- 
ported by polished steel colamns. The pistons are fitted 


! traverses not only 
the power house, but is also capable of being used in the car 
sheds, which adjoin the power house. There is nothing 
of special novelty about the switchboard; it is divided 
up into panels for the machines, and for the feeders 
there is the usual regulating arrangement, measuring 
instruments, and automatic circuit breaker, which latter 
are of the “Catler” type, described in our article on 
the Halifax tramways. We have already said there 
are two accumulator stations, one at Blackpool and 
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one at Fleetwood, being practically at each end of the line. 


The accumulators are running 


llel to the line, the object 


being to provide for any sudden rush of current which 


would occur, вау, 
at the starting 
of several cars 
together; it also 
serves the purpose 
of running the 
early morning and 
lateevening traffic. 
It will be re- 
membered that in 
former descrip- 
tions of the 
Douglas and 
Laxey line a bat- 
tery of accumula- 
tors was referred 
to as being used 
on this line for а 
similar purpose. 
There are 250 
accumulators in 
each place, having 
a capacity of about 
360 ampere-hours. 
А switch is prc- 
vided in each 
accumulator 
house, mounted 
on iron which 
contains switch 


ammeters, and the usual circuit breaker. 


—M————— — — 


STREET VIEW IN FLEETWOOD. 


The feeders 


are 37,148 lead sheathed,! and armoared, haviog an 
insulation resistance of not less than 1,000 megohms 


US 
Ж хе? 
К T 
di 


SWITCHBOARD IN ACCUMULATOR HOUSE. 


PT mile, These are laid іп trenches alongside the 


line, and the necessa 


pilot wires are laid with them. 


5.5 Poles are of steel, made in this country, being 
22 feet above the ground ; the overhead conductor is :348 


worn. —̃ REX E 


inch in diameter, and it is divided into sections of half- 
miles. Section boxes are fitted with switching arrangements 


to disconnect any section, and the feeder boxes are also 
provided with 


switching arrange- 
ments to cut off 
ET the feeders from 
cEXSS | the overhead lines. 

* | 2:084 The bonding of 
баб s И. MOL oT the rails has been 
3 —— done throughout 
with plastic bonde, 
and probably this 
is the first time 
such ап arrange- 
ment has been 
used in this 
country. When 
the line is in full 
working order, and 
it will doubtless 
be opened to the 
public in a few 
days, the rolling 
stock will consist 
of 28 cars, nine 
closed, three 
trailers, and the 
remainder with 
open sides. Hach 
car is provided 
with two motors 
of 35 H.P. of the 


usual closed type (gearing running in oil). The cars are 
carried on twosteel four-wheeled bogey trucks, the wheels are 30 
inches in diameter, and hand brake3 are provided at each end. 
It might be mentioned that the motors are provided withspring 
suspension, and, moreover, the axles are finished with springs 
to compensate for lateral and vertical displacement. The 
usual series parallel controller is provided, and, in addi- 
tion, an emergency switch is fixed to each end. The 
trolleys are of the usual swivelling type, which has 
become familiar on almost all the lines in this country. The 
whole of the electrical work has bzen carried out by Messrs. 
Mather & Platt under the direct supervision of Mr. R. H. 
Willis, the road work being carried out by Messrs. Dick, 
Kerr & Co. The line is being worked by a separate com- 
pany, called the Fleetwood and Blackpool Electric Tramway 
Company. Although there is not the same attraction for 
riding on this line as occurs in the case of the Douglas and 
Laxey, and other Isle of Man lines, the system will, never- 
theless, be of the greatest utility. The line will, to a great 
extent, supersede the railway which connects these two towns 
(Blackpool and Fleetwood) together, the journey on which is 
a somewhat protracted one and usually necessitates changing 
trains. It is proposed to run the cars between Fleetwood 
and Blackpool in something like 25 minutes, and with the 
number of cars already on the line, a fairly frequent service 
will be provided, and there seems little reason to doubt that 
this electric line will be a great success. We look upon it as 
a forerunner of numerous systems of electrically operated lines 
that will be eventually brought into existence along this coast, 


— — 


POWER DISTRIBUTION IN FACTORIES. 


ALTHOUGH considerable progress has alread j 
the introduction of ‚н distribution of кы fas еа 
tories, the field is such a large one, that what has alread 
been done is really but а drop in the ocean to what still 
remains. One of the greatest difficulties in the way of the 
general introduction of electrical power distribution is the 
want of actual figures, showing the saving effected in fac- 
tories in which electrical methods have been adopted ; as 
naturally, the power user wants to see well authenticated 
figures, and not merely probable estimates of the return he 
will get for the capital to be expended on electrical plant. 
This difficulty is in great measure due to the impossibility of 
obtaining from the user of power an accurate statement of 
the average brake horse-power actually supplied to.the driving 
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shafts of the machines, or of the pounds of fuel used per 
brake horse-power-hour. Опе can learn that there are a 
certain number of engines in use, each rated at so many 
horse-power, but in many cases no information can bs 
obtained as to the number of horge-power-hours indicated 
per month or year, nor as to the percentages of the power 
which are actuall 
applied to the 
shafts of the E vh 
machines, or are ар. 
wasted in engine. "T oos | M 
friction and trans- den 
e meee Ls 


“ 
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mission. On the . 
other hand, | > 
although the total po i 
bill for fuel and E 
his уа of stokers 
engine tenders 
may be given, a 
considerable por- 
tion of this is. 
chargeable in 
many factories to 
heating or other 
purposes other 
than the produc- 
tion of power. 

In a paper read 
before the Insti- 
tute of Engineers 
and Shipbuilders 
in Scotland, Mr. 
H. A. Mavor has 


WF». 
е 


ме 


given in tabu- BI. AC KPOOL. TRAMWAY: 
lated form the 


replies received from a number of manufacturers to 
inquiries addressed to them by him; and these tables, 
though interesting as showing the cost per indicated 
horse-power per hour for fue], stores and wages, illustrate 
very well the difficulties named above; as in the majority of 
cases the information is incomplete owing to no figures being 
given for the per- | 

centage loss in 
transmission, or to 
the fact that the | 
proportion of the 

cost of steam rais- 

ing which is 
chargeable to | 
power cannot be 
determined. The 
replies received | 


have been divided 
by Mr. Mavor 


into two groups, 
one for weaving, 
spinning, thread, 
tweed, corn and 
flour mills and 
engineering worke, 
in which power 
is derived from 
one or two main 
engines, and the 
other for paper 
mills, chemical, 
sugar refining and 
engineering works, 
in which power is 
derived from a 
number of small 
engines erected in 
various parts of 
the works, From а third table summarising the results of the 
inquiry, we find that for the first group the average coal con- 
sumption per indicated horse-power-hour is 3:1 lbs, the 
average price paid for coal is 5s. 5d. per ton, and the average 
cost per indicated horse-power-hour for fuel is *091d., for oil 
and petty stores ‘Olld., and for labour 028d., making a 
total of 13d. The corresponding figures for the second 
group are as follows:—the average coal consumption is 5˙3 
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BLACKPOOL TRAMWAY: 


ACCUMULATOR Room. 


lbs., the average price paid for coal is 68. 4d. per ton, and 
the average cost per indicated horse-power-hour for fuel is 
18d., for oil and potty stores ‘Old., and for labour 
'084d., making a total of 224d. Judging from these 
average figures, the difference between the two groups is not 
so marked as we should have expected; bot this small dif- 
ference is due in 
part to the fact 
that the averages 


the factories added 
together, and as 
the larger users 
of power have 
obtained better 
results than the 
smaller са ће 
average figures are 
proportionately 
better. If, in- 
stead of using this 
method, we take 
* the coal consump- 
cx tion of each fac- 
A tory, add them 
together, and then 
get the average 
by dividing by 
the number of 
factories, we atrive 
i at 10:5 lbs. instead 
of 5'3 lbs, and we may also note that. the heaviest 
coal consumptions are in engineering worke, the actual 
record figure quoted being for an engineering establish- 
ment where the coal consumption amounts to 2785 lbs. 
per indicated horse-power-hour, and the cost for fuel, ой, 
and labour to just over jths of a penny. As в further 

example of the 

wastefulness of 
— small engines, and 
of the way ш 


which power usera 
sometimes allow 
engines to con- 
sume steam long 
after they ought 
to have been put 
| on the scrap hesp, 
a series of indica- 
^ ) tor diagrams are 
reprinted, and the 
steam consump- 

| tions as calcul 
from them are 
given as ranging 
from 53 to 180 
lbs. per indicated 
horse- wer- hour, 
with theadditional 
information that 
these small en- 
gines, which have 
been in use for 
about 20 year, 
are in а factory 
where the main еп- 
gines are working 
with a steam сог- 
sumption of 141bs. 
To supplement the information given in the tables referred 
to above, Mr. Mavor gives particulars of the economica 
results obtained at a f сайт in Glasgow, where 19 
small engines were replaced by a gas engine of 120 horse- 
pes driving в set of hydraulic pump: end a dynamo. The 
ydranlic gear works lifts, cranes, and testing apparatus, 
whilst the dynamo supplies current to seven motors of various 
powers for driving cranes and machine tools, and also for 
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lighting s portion of the works formerly lighted by gas and 


oil lamps. A comparison was made between two months, 
one before and one after the change, in which the output of 
manufactured product and the work done were the same, 
and the books show that in the earlier period, 566 tons of 
dross oottíing £127 were consumed, whilst in the second 
period 227 tons of dross and 26 tons of anthracite, costing 
together £67, were consumed. The net result of the change 
was therefore a cash saving of £60 per month in cost of fuel, 
whilst the total saving in working expenses was estimated at 
from £80 to £100 per month. . 
Mr. Mavor concludes his paper by some advice as to the 
best way to effect a change from the old style to the new, so 
as to show a good return for the capital expenditure from the 
start. He considers that it is a bad plan to use an old engine 
to drive a dynamo, or to put down a new engine to take 
steam from an old low-pressure boiler, and advises that a 
te installation of boilers, engines, and dynamos of 
cient type, should be erected sufficient in the first instance 
to allow of all the notorionsly wasteful isolated engines 
being replaced by electric motors, whilst leaving antouched 
any old engines which are working with fair economy, and 
especially those which are driving groups of machines 
through shafting. When all the isolated engines have 
been replaced, and the economy effected by the change is 
known, the question of how far it will pay to do away with 
main engines and shaft transmissions, and replace them 
electrical transmission can then be safely answered, and 


change gradually made. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 122.) 


Steke-upon-Trent.—The British Electric Traction Com- 
pany, Limited, intend to apply to the Board of Trade to extend the 
time for completing the tramway extensions until February 7th—an 
extension of six months. 


Worcester and Staffordshire Tramways.—The Board 
ol Trade have conceded the application of the British Electric 
Traction рал to construct a network of tramways for the South 
Btaffordshire and Worcestershire districts. 


Yarmeuth,—A very lengthy and interesting discussion 
р at a meeting of the Great Yarmouth Town Council on 
y last week on a question of supplying electricity. The 
Yarmouth and Gorleston Tramway Company propose to substitute 
electricity on one of their horse lines, and to put down plant for 
public and private lighting at Gorleston and Southdown. The Oor- 
poration is divided in opinion as to whether they shall exercise their 
own powers in the district or allow the company to take Mer place. 
carry wires over the river would cost £600, to lay cables under it 
would involve an outlay of 2.000; and it would be necessary to have 
additional dynamos. The Electrical Lighting Oommittee recom- 
mended the Council to grant the company a concession for supplying 
Gorleston and Southdown with electricity for traction and lighting 
purposes, p details can be satisfactorily arranged for sefe- 
the interests of the on and of the private consumer. 
however, was defeated, an amendment, carried by 19 to 10, 
to appoint a committee, to confer with experts, if necessary, ss to 
baader it is expedient for the Corporation to part with their powers, 
and if so, at what price, and on what conditions. s 


TELEGRAPH AND TELEPHONE NOTES. 


n Die Communication with 8 ш Restored, — 
Direct Spanish Telegra ‹ А e 
direct cable communication with Bpain о v Bilbao is now restored, 


J Hawaiian Cable, —A Renter despatch dated Honolulu, 
wil Hart that the Hawaiian Government has signed a contract 
States. Bcrimser & Oo. for the laying of а cable to the United 


Telegraphic Communication with Iceland. Mr. 
: losi m 
presented by Ыш on behalf of the signatories lo Mr. Balfour 


advocating a scheme for the establishment of telegraphic communi- 
cation between Great Britain and Iceland and also the Faroe Islands. 
The memorial is signed by the following members of Parliament in 
addition to Mr. Doughty :—Mr. О. Н. Wilson, Mr. Firbaok, Mr. Garfit, 
Mr. Pirie, Mr, Doxford, Sir Angus Holden, and Mr. Compton Rickett. 
It states that telegraphic communication is of great importance to the 
Admiralty and to meteorological science, as well as to the further 
ment of trade, and particularly to the fishing industry. The 
Great Northern Telegraph Company of Copenbagen, whose cables 
conneot Great Britain with the three Scandinavian countries and 
with Russia, has received promises from the Danish Government of 
a concession for a cable from Great Britain (Shetland Islands) to 
Iceland, vii the Farce Islands, with subsidies to the amount of 
€5,000 per annum for 20 years. Ever since its formation in 1869 the 
company has contemplated laying such a cable, and that it has not 
succeeded hitherto is due to the fact that the commerce of the Faris 
Islande and Iceland is as yet not large enough to justify the expecta- 
tion of a telegraphic traffic producing a sum anything like sufficient 
to cover the expenses of the und . With a capital fixed at 
£100,000, the lowest amount for which it would be possible to 
establish the line in a satisfactory manner, the expense per annum 
is estimated at £13,200 & year. The traffic revenue could not at the 
utmost be expected for some years to exceed £2,000 per annum, and 
this, with the Danish Government subsidy, leaves £6,200 to be made 
up. If Her Majesty’s Government would grant a subsidy of £3,000 
& year for 20 years the company would lay the cables and work the 
lines. As, however, the Government might hesitate to grant a sub- 
sidy to a foreign country, tho memorialists suggest that the grant of 
£3,000 might be officially made as an additional grant to the Meteoro- 
logical Office, which in turn could hand it over to the company as a 
set-off against the free transmission of meteorological telegrams. 


Telegraphic Interruptions and Repairs:— | 


Brost-Bt. Piena (А (Anglo, 1869) A 893 : 
1 00 eec 
West , pril | Seh, 
B. Oroix-Trinidad ee Nov. 80th, 1896 ee ee 


June 10th, 1898 .. 


Amason Company's cable— 
Oable beyond Gurups... June8th,1898  .. 


rus-Latakia ө» „. Feb. 10th, 1898 |... 355 
-Para .. . April 17th, 1898 ... July 15th, 1898 

Hong Kong-Manila ove 0 00 May 9rd, 1898 coo ; ese 
Bilbao-Falmouth ... ... duly 9th, 1898 . July 14th, 1898 

LANDLINBS. 

Trans-Oontinental ; 

Pond Ma} March 13t5, 1896 ... i 

Oartagena-Barranquilla — . July 4th, 1898 ... see 
Saigon- Bangkok .. June 14th, 1898 .. July 14th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—August 8rd. The Council wants tenders for 


the supply and delivery of electric meters and main cut-outs fora 


period of 12 months, also for the supply of lamp brackets and 
columbs, and for the free wiring of premises in the district. Mr. 
W. C. C. Hawtayne is consulting engineer. See our “Offcial 
Notices this week for particulars. | 


Belgium.—August Ist. The municipal authorities of 
Btavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and power purposes in 
the town during a period of 30 years. Tenders to be sent to 
L'Administration Communale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs. 


рааш 23rd. Тһе Great Northern Railway 
Com (Ireland) ínvite tenders for complete electric lighting 
installation for the premises at Amiens Street Terminus, Dublin. 
Bpecification from the secretary. 

Eccles.—July 23rd. The Corporation of Eccles are 


prepared to receive tenders for the wiring of the Town Hall, 
our Official Notices" July 15th. . | P = 


Exeter.—July 25th. The Corporation require tenders for 
high and low tension concentric mains, transformers, meters, and a feed 
water heater. See our Official Notices July 8th. 


France.—The French Post and Tel h Department i 
egra n 
Paris is inviting tenders until the 26th inst. for Hie rep y of 100 tons 
of homogenous iron wire 2j mm. in diameter, 120 tons of ordinary 
galvanised iron wire 7 mm. in „and 200 kilometres of 
submarine cable core. Tenders to be sent to Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 
from whence particulars may be obtained. 


Hapton.—Anugust Ist. The Parish Council ask for 
tenders for lighting the district by electricity to be sent to the clerk, 
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© London.—Angust 15th. The managers of the Central 
London Sick Asy ; Seid 


Melbourne,—Tenders are asked by the Melbourne City 


Council for 600,000 arc lamp carbons. See our “Official Notices " 
July 8th. 


Pemberton (Lancashire).—The Urban District Council 
ask for schemes for lighting the district by electricity. See our 
“ Official Notices.” 


Rassia.—Tenders are being invited until August 13th 
next by the municipal authorities of Tiflis, for the erection and 


arc lamps, of the public streets in the centre of the town. 
шат nes m, and tenders to be sent to, La Mairie de Tiflis, 


Shanghai.—Augnust 10th. The Shanghai SM 
Council invites tenders for the supply of two 100-kw. direct cou 
steam alternators, switchboard, and water-tube boiler. Parti 
and specifications to be obtained from Messrs. John Pook & Oo., 8, 
Jeffreys Square, St. Mary Ате, E. O., to whom tenders have to be sent. 
Beo our “ Notices ” June 24th. 


St. Mary, Newington.—July 22nd. The V 
tenders for supply and laying of insulated 
Bee our Notices " July 8th. 


ask for 
mains, conduite, ‚ &c. 


Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7th. Вее 
our Official Notices” July 15th. 


CLOSED. 


Belfast,—The Corporation has accepted the tender of the 
General Electric Company for the supply and erection of a station 
switchboard. All consumers are now ged over to 220 volts 
pressure. 


Llandudno.—A daily contemporary says that the District 
Council have decided to order electrical meters to meet present 

uirements from the Penny-in-the-slot Electric Supply Syndicate 
and from Messrs. Ferranti, Limited. 


London.— The London Oounty Council on Tuesday 
received a report by the Main Drainage Oommittee on the 16 tenders 
submitted for the wiring, lamps, and fittings, required in connection 
with the electric lighting of the Orossness outfall works. In the list 
of tenders, published in the ErEcrBiCAL Revimw on June 24th, the 
offer of Messrs. Fowler & Lancaster was raten as £2,560, instead of 
£1,560. As, however, will be seen from the following statement by the 
Main Drainage Committee, the former sum was intended to have 
quoted by the company :—" Since the opening of the tenders on June 
21st, Mesers. Fowler & Lancaster, Limited, have by letter, dated June 
29th, asked that the amount of their tender may be increased by £1,000, 
but we presume the Council will consider it inadvisable to entertain 
the amended offer. The next lowest tenderers, the National 
Electric Free Wiring Company, Limited, stipulate for a mode of 
insulation which is their patent and does not comply with the 
Oouncils requirements. e are, moreover, — that the 
system suggested is unsuitable for damp underground work in the 
precipitation channels, and, under the circumstances, we think the 
tender of Messrs. J. Н. Pickup & Co. should be accepted.” The 
committee accordingly recommended the acceptance of the tender 
of that company for £2,712 19s. 7d. The recommendation was 
adopted. 


London.—The St. Pancras Vestry, in connection with the 
additional plant required for the s Park station, received the 


under-noted tenders for the supply of condensing plant, steam 
pes, &c. 
n 5 000 0 9 
Meehan & Sons ir НР " as a i 
Klein Engineering Company, Limited  .. P 4,875 0 O 
G. Wailes & Co. oe oe oe oe ee ee 4,906 10 10 
John Fraser & Son x es 80 аа s 4,155 14 4 
* T. Ledward & Co. SUN vi a А 8,0097 0 0 
*Wairbrother & Co. we А 8931 0 0 


* Do not comply with specification. 


The tender of Messrs. John Fraser & Son, of Millwall, has 
accepted. The Vestry have also at £496 17s. 2d., 
tender of мон Reid Bros., for supplying and 
ipes for con ing purposes from King’s Road station to the 
R of the North Metropolitan Railway and Canal Company. 


London.— The Main Drainage Committee reported to 
the London County Council on Tuesday, having consi the seven 
tenders referred to them for the supply of engines, dynamos, and 
accumulators required in connection with the electric lighting of the 
Orossness outfall, The list of tenders was given in the ELECTRICAL 
Reyrew of June 24th. The committee stated that as Messrs. 


Ef 


Fowler & Oo. only tendered for two d os and accessories they 
were unable to consider she offer, and that they could not advise the 
Council 5 3 offer. дешк аңы 

sa Шам type, and Messrs. Scott, 
nd t, an enclosed com | made by Messrs. 
Mirrlees, Watson & Oo. Both these firms { tharefére, not tenderi 
in accordance with the specification, and after confer with the 
engineer the committee concluded that the tender of the Safety 


5 
Е 


| 
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Concentric W Company, who proposed to adhere 
. should be accepted. The committee a 
тесо ed the acceptance of the offer of that company 
£4,990, the contract to be completed in five months. The 
mendation was adopted. | 


Paris.—Meers. Babcock & Wilcox, Glasgow, are stated 
au the contract for the boilers for the Paris electric 
оше | 


Southampten.—Last week the Electric Lighting Com- 
mittee repo the кер of the following tenders for tbe supply, 
delivery, and erection of 62 arc lamps and oplumns, vis.:— 

G. Luer 4 % b . LAM 
British Biabnik Arc Light Company .. £3,892 
Brockie-Pell Arc Light Company  .. .. £2,400 
Johnson and Phillips . T vs .. £2,678 


Limited, at £2,035. Subsequently the Brockie-Pell Company sub- 
mitted an amended of £2,200, and failing Messrs. pton 


the works during June was 11,290, an increase of 1,550, or 16 

cent. over that for June, 1897. The smallness of the increase was due 

to the fact that in June, 1897, the output was abnormally large, owing 

to the Jubilee. MM Бош Propose tee adoption did rl 

graph, mentioning that Messrs. ompton & Oo. were a by 
т 


ville and the committee. was agreed to. 


NOTES. . 


Fire at Sunderland.— We understand that owing to a 
disastrous fire which completely gutted the central part of 
the town on Monday night, the Corporation electricity supply 
was cut off at 10.40 p.m., due to the burning out of some of 
the heavy mains, which were dislocated after the fall of one of 
the massive buildings. The alternating district was supplied 
des within five minutes of the accident, and the whole of 
the supply, excepting the actually affected was on again ш 
an hour from the time of the accident, and would have been 
oonneoted earlier had it not been for the trouble experienced 
in punt о the disconnecting bores (owing to the dense 
crowds which thronged all ap hea to the district). Great 
credit is due to the staff for the splendid way in which they 
acquitted themselves in the emergency. But for their 
work the current must have been off for a much longer 


Petroft or Sir Humphry Davy ?—Who was the first 
to discover the electric light ? Our belief up to the present 
has been that it was Sir Hamphry Davy, in 1818, but й fau 
changer cela, эв it now appears that it was Vaæili Petroff, 
a Russian professor, who accompli the deed in 1802. 
This is what we read in a note in the Russian edition of the 
„Cours d' Electricité, by Eric Gérard, which has been 
inserted by the translator, M. A. Chatelain, who calls it 
an historic rectification. Almost all the electrical books 
розе on the Continent tell us that Sir Humphry 

avy discovered the electric light in 1818, and, no one 
will hesitate in acknowledging that Russia is rather 
slow in recognising the services of her scientists, since it 
took her not less than 96 years to become aware of the 
existence of the 2,400-cell battery which allowed Petroff 
to strike the electric arc before Sir Humphry Davy. 


Worcester Waterworks Motors,—With reference to 
Messrs. Geipel & Lange’s communication in our last issue, 
we have received a letter from Mr. E. E. Hoadley, dated 
14th inst., in which he says that the statement that the 
motors were supplied by the Oerlikon Pompi was, 0 
course, a clerical error, the motors being supplied by Messrs. 
Brown, Boveri & Oo. through their agenta in this oountry. 
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Under Voltage and Overload Automatic Motor 
Starter.—We illustrate below the latest type of under voltage 
and overload automatic motor starter of the Ward Leonard 
Electric Company, Bronxville, N.Y., for motors of moderate 
size. The patented double lever, which has met with much 
favour, is retained in this type. The switch lever is held 
normally closed by a latch which, upon overload current, is 
released by the plunger of the vertical solenoid magnet. The 
rheostat lever is normally held closed by а magnet in the 
main circuit, so that in case the current fails the rheostat 
lever automatically moves back to the starting position. The 
switch parta are mounted upon a slate front asshown. This 
slate forms the front side of a shallow cast-iron box in which 

‘the resistance wire is placed. The resistance coils are im- 
‘bedded in a mass of material which is highly insulating and 


has a very high capacity for the absorption of heat energy 
developed in starting the motor. No asbestos, enamel, cement, 
or other materials are employed in this rheoetat, for which the 
Ward Leonard Company makes the strongest claims. While the 
Ward Leonard Company claims superiority for this rheostat 
on diner it is offering it to the trade at one-half the 
price it has heretofore quoted for similar apparatus. It 
explains that this is due to careful design, special tools, and 
new economical processes of manufacture, together with the 
ig cheapness due to manufacturing in very large quan- 


. Presentation.—We hear that on Friday evening last an 


Interesting presentation was made at 43, Burnaby Gardens, 


Chiswick, to Mr. Hagh Ross MacDonald, who for the last 


20 years has been connected with the commercial of the 
Eastern Telegraph Company, Winchester House, Old Broad 
Street, Ойу. Mr. MacDonald has just retired from the 
company’s service. A deputation representing the Eastern 
Telegraph Company, the Eastern Extension Telegraph Com- 

у, Direct United States. Telegraph Company, Brazilian 

bmarine Telegraph e Globe Telegraph оар, 
Abd many other associated cable companies, waited on Mr. 
MacDonald at his private residence for the purpose of pre- 
senting him with a gold watch and chain and а of 
sovereigns, as а mark of appreciation for his long business 
connection with them. Mrs. MacDonald was presented with 
а gold bracelet with heart pendant attached. 


Award.—As a result of the examinations recently held at 
the Electrical Standardising, Testing and Training Institu- 
tion, Mr. F. M. Denton, of Hymer College, Hnll, has been 
awarded an Exhibition of the value of 40 guineas, tenable 
for two years, 


Electric Light for the Vatican.—From January lsf, 
1899, says a daily paper, the Vatican will be lighted through- 
oat by electricity. Preparations for the installation have 
already been commenced. The motor power will be a tale 


by water flowing at a quick rate of speed from Lake 


ciano, which lies high up in the mountains 20 miles north 
of Ana The Pope is declared to be taking great interest 
in the work, 


point, the solubility of the new salt being grea 


Wireléss Telegraphy.—A daily paper says that on Wed- 
nesday the proprietors of the Dublin Daily Express and 
5 Mail successfully carried out a series of experiments 
in wireless telegraphy. Signor Marconi himself went over 
to conduct the trial, which consisted of a description of the 
Royal Alfred Yacht Club Regatta. The wireless messages 
were sent from & steam tug, which followed the races, and 
the distance of water traversed by the telegrams varied 
from five to ten miles. Not a hitch occurred, the instru- 
ments working splendidly; and not а single message 
had to be repeated. Signor Marconi was himself the 
operator in the cabin of the tug, and the messages 
were received by his chief assistant, Mr. Kemp, at 
the land station in Kingstown. Thence they were tele- 
phoned to the offices of the Hail. The tug followed the 


competition thronghout, Signor Marconi sending off at 


frequent intervals.descriptions of the progress of the contest, 

diotated by a yachting expert on the bridge. These messages 

were invariably received at the Mail office a few minutes 

te their despatch, and were published in successive 
itions. 


Personal.— Mr. John Hart informs us that he has 
igned his position as secretary and manager of Mesars. 
H. M. Salmony & Oo., Limited. 


Appointment Vacant.—The Wolverhampton Lighting 
Committee want a junior assistant electrical engineer at а 
salary of £80 per annum. See our “ Official Notices” this 


week for . 


—— 


A Lectureship Vacant.—It will be seen from our 
* Official Notices ” that the Council of the Durham Coll 
of Science is inviting applications for а leotureship in 
electrical engineering. 


— 


Institution of Junior Engineers.— The summer meet- 
ing of the Institution of Junior Engineers, of which Mr. 
John A. F. Aspinall (L. and Y. Railway) is president, is to 
‘ba held at Liv l from August 8th to 18th. The 
president-elect is Sir William Н. White, of the Admiralty. 


The Admiralty and Electric Driving.—The Admiralty 
are stated to be considering an immense extension of elec- 
tricity for the Portsmouth dockyard, at an estimated cost of 
£250,000. It is intended to abolish the old steam boilers 
and to drive the whole of the machinery by electricity, the 
generating station being the site upon which the convict 
prison stood. 


Changes which Take Place in the Clark Cell.—The 
zinc sulphate in the Olark cell appears to undergo certain 
changes which Wilhelm Jaeger has recently been investi- 
gating (vide Annalen der Physik und Chemie (II.), 68, 854). 

t 89? the ordinary crystals of zinc sulphate, Zn SO, + 
7 H, О, change into crystals of the composition, Za SO, + 
6 There is а break in the solubility curve at this 
ter than that 
of the original compound. In keeping with this, the E.M.F. 
of the Clark cell shows a change at 89° on heating, and it 
is possible to ol the cell down to the ordinary condition, 
abnormal values for the E.M.F. being thus obtained at 
ordinary temperatures. Two curves are thus obtained for 
the E.M.F. of the Clark oell. For the normal oell oontain- 


ing Zn 80, + 7 Н, O, 
E; = 1:400, — 000152 (£ — 89) — 0000007 (¢ — 89). 


For the abnormal cell containing Zn SO + 6 HO, 


E, = 1400, — 000102 (f — 89) — 0*000004 (t — 89). 


After using the Olark cell, care should be taken not to raise 
‘the temperature above 40°, and to make certain that the 


zinc sulphate is present in its normal state. 
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Appointments.—It is stated that Mr. W. J. Horne, 
demonstrator in electrical engineering at the Heriot-Watt 
College, Edinburgh, has been appointed assistant lecturer in 

hysics and engineering at the Sonth African College of 
lence, Cape Town. 

We understand that Mr. Arthur J. Mayne (late with New 
and Mayne, Limited), has secured the appointment by the 
War Office of electrical engineer for Aldershot Camp, which 
was mentioned in our issue of June 17th. 


The Bermondsey Order.—The House of Commons 
Committee yesterday again considered the matter of the 
‘Bermondsey Vestry provisional order. After hearing 
counsels’ speeches and consulting in private, the committee 
said that they had hoped that some friendly arrangement 
might have been made which would have been advantageous 
to both parties. That not having been done, they had only 
one duty to perform, which was to give their decision upon 
the question of the confirmation of tbe order, and they found 
that the order was confirmed. 


NEW COMPANIES REGISTERED. 


Flectric Night Advertising Company, Limited 
(58,168).— This company was registered on July 12th, with a capital 
of £3,000 in £1 shares, to acquire the business carried on by John T. 
Gent, Jobn В. Richardson and Ernest Pilling, at 534, Suffolk Street, 
Birmingham, and to carry on the business of illuminated advertisers 
and contractors, manufacturers of advertising appliances, electric 
light and gas engineers, &c. The subscribers (with one share esch) 
are:—Mrs. M. Gent, 12, Brighton Road, Birmingham; E. Pilling, 4, 
Prospect Road, Moseley, Birmingham, electrical engineer; W. A. 
Gent and J. T. Gent, 12, Brighton Road, Birmingham, electrical 
engineers; F. Lomax, 27—29, Freeman Street, Birmingham, mer- 
chant; G. F. Lomax. Alcester Road, Moseley, Birmingham, clerk; 
E. Richardson, 41, Waverley Road, Small] Heath, manager. Ј. B. 
Richardson and E. Pilling are joint managing directors. 


Electric Royalties Syndicate, Limited (58,177).— 
This company was registered on July 12th, with a capital of 
£10,000 in 9,950 ordinary shares of £1 each, and 1,000 deferred shares 
of 1s. each, to acquire, own, and work certain undescribed patente, 
inventions, and rights. The subscribers (with one share each) are :— 
J. H. Coley, 57, Rutland Road, Ilford, clerk; Т. Atkinson, 3, 
Pancras Lane, E.O., clerk; J. Calvert, 4, Bishopegate Street, E.C., 
stockjobber ; J. Cartwright, 1, Vernon Terrace, Hornsey, clerk; A. 
Johnson, 109, Calabria Road, Highbury, retired; G. Sakhein, 40, 
Queen Street, E.C., merchant; J. Ward, 6, Quentin Road, Blackheath, 
mechanical engineer. The number of directors is not to be less 
than two nor more than five; the subscribers are to appoint the 
first; qualification, 50 shares; remuneration, one guinea each per 
‘board meeting attended. 


Crystal Electric Lamp and Rose & Bird, Limited 
(58,218).—This company was registered on July 14th, with a capital 
of £50,000 in £1 shares (10,000 preference), to acquire the business 
carried on by French & Griffith, at Bedford and elsewhere, (which 
was formerly carried on by the Crystal Electric Lamp Company, 
Limited), and the business carried on in London by Rose & Bird, 
Limited, to adopt an agreement with F. W. French and M. Griffith, 
and to carry on the business of electric lamp manufacturers, elec- 

tricians, electrical, gas, and mecbanical engineers, suppliers of 
electricity, &c. The subscribers (with one share each) are :—H. 
‘Lovegrove, Dalmeny, Sutton, gentleman; A. H. Naylor, 29, Granville 
Road, Stroud Green, N., clerk; E. A. Norrington, 11, Ackroyd Road, 
Honor Oak Park, S. E., clerk ; H. E. Norton, 3, Lynton Road, Leyton- 
stone, clerk ; F. В. Wiggins, Lyndhurst, Langley Park, Sutton, clerk ; 
F. Fricker, 12, Marlboro’ Road, Lee, 8.E., clerk; H. 8. Deacon, St. 
Stephen’s Chambers, Telegraph Street, E.C., secretary. The number 
of directors is not to be Jess than two nor more than three; the first 
are Frederic W. French, Herbert W. Griffith, and Henry Lovegrove ; 
qualification, £250; remuneration as fixed by the company. Regis. 
tered office, St. Stephen’s Chambers, Telegraph Street, Ю.С. 


Wenlock Electrolytic Company, Limited (58,260).— 
This company was registered on July 18th, with a capital of £120,000 
in £1 shares, to adopt an agreement with the Wednesfield Chemical 
Syndicate, Limited, to acquire, own, and work any patents and 
inventions connected with the duction, treatment, storage, appli- 
cation, and use of electricity, and to on the business of ch 
and manure manufacturers, distillers, d e and gas makers, metal- 
lurgists, engineers, &c. The subscribers (with one share each) are :— 
A. Saville-Cohen, 129, Highbury New Park, N., gentleman; B T. 
Church, 48, Geneva Road, Brixton, clerk; J. M. Lickfold, 33, Bruns- 
wick Square, W.C., journalist; E. Wyatt, Lausanne Road, Hornsey, 

man; Н. W. Brown, 79, High Street, Beckenham, gentleman ; 
Н. Spinks, 59, Church Road Homerton, N. E, clerk. The number of 
directors is not to be lesa than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £250; remuneration, 
£000 per annum divisible. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Eastern Extension, Australasia, and China Tele. 
graph Company, Limited (7,324).—This company's annual return 
was filed on June 2nd, when 250,000 shares were taken up out of a 
capital of £3,000,000 in £10 shares, and paid for in full. 


taken up, and the full amount has been called. £1,460,970 has been 
peid, and £565 has been received on 75 forfeited shares. 


West Coast of America Telegraph Company, Limited 
(53,114).— This company's return was filed on May 28th, when 45,000 
shares were taken up out of а capital of £132,520 in £2 10s. shares, 
and considered as fully paid. 


New General Traction Company, Limited (47,321). 
—This company's annual retarn was filed on June 1st. The capital 
is £270,000 in 24,000 ordinary and 30,000 preference shares of £5 
each. All the former are considered as paid, and the latter have had 
the full amount paid up and received on them. 


Harrow Electric Light and Power Company, 
Limited (44,529).—This company’s return was filed on June 16th, 
when 3,550 shares were taken up out оѓ а capital of £25,000 in £5 
shares, and paid for in full. 


West African Telegraph Company, Limited (21,26). 
—This company’s return was on Jaly 7th, when 23,109 shares 
зоо i up out of a capital of £400,000 in £10 shares, and paid for 


British Thomson - Houston Company, Limited 
(47,982).—This company's return was filed on July 8th, when the 
whole capital of £240,000 in £10 shares was taken up. 7,469 are 
consid: as fully paid, and the full amount has been and paid 
on the others. 


Callender’s Cable and Construction Company, 
Limited (48,915).—This company’s annual return was on 
July 4th, when the whole capital of £100,000 in £5 shares was taken 
up and paid for in full. 


CITY NOTES. 


The National Telephone Company, Limited. 


Тнв directors' report for the half-year ending June 30th, 1898, to be 
presented to the shareholders at the twenty-second 

meeting of the company, to be held at the Cannon Street Hotel, on 
Wednesday, July 27th, 1898, at 1 o'clock p.m., reads as follows :— 

“ The income accrued in respect of the business of the half-year 
amounts to £538,866 Os. 8d. as compared with £476,953 17s. 8d. for 
the corresponding period of 1897, being an increase of £61,912 38. 
The working expenses for the half-year amount to £298,651 as com- 
parea with £261,796 9s. fd. for the corresponding period of 1897, 

ing an increase of £36,854 10s. 9d. The net result for the half- 
year (after deducting the Post Office royalties amounting to £49,064 
128. 8d) is a profit balance of £190,550 8s. as com with 


shown by the net revenue acoount (No. 3) the board will recommend 
the payment of a dividend at the rate of 6 per cent. per annum, less 
income-tax, on the first and second preference shares, 5 per cent. per 
annum, lesa income-tax, on the third preference shares, and 6 75 
cent. per annum, free of income - tax, on the shares. The 
board also propose to transfer £50,000 to the reserve fund, and to 
carry forward the balance of £4,914 7s. 4d. Capital Expenditure.— 
The sum of £315,305 11s. 3d. has been ded on capital account 
during the half-year in the erection of 6,581 additional exchanges 
and private lines, and in the construction of underground lines. 
Retiring Directors.—At the general meeting four directors retire, and 
being eligible offer themselves for re-election, viz., Mr. James Stasis 
Forbes, the Rt. Hon. Sir James Fer n, Bart., G. O. .I., М.Р, 
Mr. Eli Heyworth, and Mr. Samuel Herrick Sands. Retiri 
Auditors.—Tbe auditors, Messrs. Welton, Jones & Co., also retire an 


are eligible for re-election.” 


The Direct United States Cable Company, Limited. 


Тив directors’ report for the six months ended June 30th, 1898, to be 


resented at the meeting to be held at Winchester House, on Tues- 
y July 26th, 1898, at 2 o'clock, p.m., says that the account for the 
half-year ended June 30th, 1898, together with the halt year: 
accounts to December 31st last, presented at the ordinary 
meeting on January 25th last, show the financial result of the twenty- 
first year’s working of the company. The half-year’ 
deducting out- paymenta, am to £52,932 12s. 1d., as com 
with £43,892 8а. 3d. for the corresponding period of 1897, 8 
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difference of £8,340 3s. 104. in favour of the half-year under review. 


It may be noted, however, that a portion of this considerable increase 
king and other 


must be attributed to exceptional causes. The wor 

expenses for the same riod, inclading income-tax, but exclusive of 
cost of repairs of cables, amounted to £21,685 121. 6d., leaving a 
balance of £30,546 194. 7d. as the net profit, making with £4,090 
9s. 9d. brought forward from the previous half-year, a total of 


£34,637 1s. For the corresponding period of 1897, the working 
yments amounted to £19,559 158. 5d. Three 


penses and other 
s ly interim dividends of 3s. each per share, amounting to 


£27,319 10s. Od., have been declared and paid during the financial 
year, and a final dividend of 3s. per Share is now proposed, 
together with a bonus of ls. per share, making, with the 
three interim dividends, 31 per cent. for the year, being а total 
distribution of £39,461 10s. After transferring £10,000 to the reserve 
fund account, the balance of £3,388 11s. 9d. on the revenue account 
A rf to be carried forward. The reserve fund account has 
been debited with £8,260 18s. 8d. for cost of cable repairs, and with 
£3,000 written off the Ballinskelligs buildings account, and after being 
credited with interest, on the investments, and sum transferred from 
revenue acoount, the balance of the reserve fund now amounts to 
£351,455 2s. 9d. The station and staff buildings at Ballinskelligs 
sre now completed, the cost of which, with the exception of the 
£1,394 11s. 5d. shown in the balance-sheet, has been charged to 
reserve, Pursuant to the provisions of the articles of association, two 
of the directors, vis., A 1 of the Fleet, the Hon. Bir Henry 
К G.0.B., D. O. L, and Joha Varley, Esq., retire by rotation, 

being eligible, offer themselves for re-election. Messrs. Deloitte, 
Dever, Griffiths & Co., and Messrs. J. and J. Sawyer & Oo., the 
anditors, retire pursuant to tbe articles of association, and offer them- 


selves for re-election. 


The Globe Telegraph and Trust Company, Limited. 


Tas шека i pda to be submitted to the general meeting on July 
36th, reads аз :—The balanoe-sheet and accounts for the ү 
ended July 18th, 1898, with statement of the stocks and shares held 
by the company at that date, are herewith submitted. Tue net 
revenuo of the company for the year, after deduction of expenses, 
amounts to £196,974 8s. 10d., and makes, with the balance of £2,022 
1%. 4d, brought forward, a total of £198,997 8з. 2d. From this 
amount there has been distributed the sum of £132,372 8s. 10d. in 
interim dividends, leaving an available balance of £66,624 19s, 4d. 
The directors recommend the payment of a final dividend for the year 
of 3i. per share on the preference shares, and of 4s. 3d. per sbare on 
the ordinary shares, m , with previous distributions, a total divi- 
dend for the year of 6 per cent., less income-tax, upon the pee 
g year) 


and 54 per cent. net (against 44 per cent. for tbe prece 
upon she or a balance of £2,225 4s. 7d. to be 


‚ leaving 
carried forward to the next account. The directors have, during the 
year, continued their policy of distributing the investments of the 
company over a larger area. The directors deeply regret to record 
the loss of their esteemed colleague, the late Lord Sackville Arthur 
Cecil, who died in January last. J. Denison Pender, Esq., and Sir 
Albert J. Leppoo Cappel, K. C. I E., have since been appointed to the 
board. In conformity with the articles of association, one of the 
directors, viz, the Right Hon. 8t. John Brodrick, M.P., retires, and, 
being eligible, offers himself for re-election. The directors regret to 
port the death of Mr. William Griffith, B.A., one of the company’s 
auditors. Mr. John Newton has been elected in his place, in terms 
of the company’s articles of association. The auditors, Mesars. 
Deloitte, hal mere & Oo., and Mr. John Newton, retire, and offer 
on. | 


Fleetwood and District Electric Light and Power 
Syndicate. 


Tuu prospectus of this syndicate, which will be found in full in our 
advertisement pages, states that tho syndicate has been formed to 
resi the District Council’s order, which has been trans- 
s to it on very favourable terms. The company will, under the 
"i^e of Mr. F. Н, Medhurst, consulting engineer, utilise the refuse 
uu district for steam . An arrangement has been made 
ме ботой, by which the syndicate will be paid 1s. 3d. per ton 
ton of burnt in the destructor. e system advised 
-wire, direct current, low tension system, with 440 volts 
two outside conductors. In his report, which accom- 
Mr. Medharst estimates the capital outlay on 
А ctor and electricity supply scheme for the 
of all the streets, and for private lighting for about 
- lights, including buildings, mains, engines, dynamos, 
ing), at £25,000. "The gross 
0214 not be less then £4,600, and the working expenses, 
directors’ fees, office rent, and all management charges, 
1 ps Mu to this D eins added 
on, at, say, EI, per annum, as nef 

£3,300, equal to over 9 per cent. on the capital outlay.” 
cil will light the whole ot at 4d. per unit. 
syndicate has made an agreement with the National Electric 
т, 3 саз вед гос into with the 
and Finance Co on to carry out the 
the inclusive sum of £35,000. The share capital is 
deferred shares, and there are £7,000 4 per 
Interest has been guaranteed on the ordinary 
of 5 per cent. for the first three years. For other 
the company, directors, &c., see the prospectus 
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Тнв ninth ordinary general meeting of the shareholders of this com- 
pany was held on Thursday, July 14th, at the offices, 4, Great Win- 
chester Btreet, Mr. John Irviog Oourtenay, iding. 

Mr. Davm Surrn (secretary) having the advertisement con- 


vening the meeting, the report was taken as read. 
AN, in moving the adoption of the report, said: 


The OnHAIBM 
Gentlemen, the balance-sheet which has been sent to you shows, 
after payment of debenture interest, & net profit for the year of 
£4,389 6s. 5d., which, together with the sum of £242 0s. 2d. carried 
forward from last year, makes а total of £4,631 6s. 7d., out of which 
the directors recommend a similar dividend to that of last year, a 


5 per cent., carrying forward £356 104. 7d. During the year build- 
ings have been erected on of the new premises mentioned at our 
2,028 88. 9d. New plant has been pro- 


last meeting, at a cost of 
vided for this and other portions of the works, at а total expense of 


£1,910 Os. 11d., and we have maintained existing buildings, plant, 
and tools, at a cost of £2,610 12s. 1d., so as to keep the whole of these 
in thoroughly good order. Notwithstanding the severe competition 
which now exists, I am pleased to tell you that there has been a very 
considerable increase in the amount of business transacted over 
that of any previous year, and the increased space at our works 
has enabled us to cope with the demand. Amongst the larger 
contracts we may mention extensions for Birkenhead and Liver- 
ро Corporations, new works for the Leith, Gloucester and 
lchester Corporations, and Morecambe Urban District Council. 
Bince our last meeting we have received the Royal warrant of 
appointment as storage battery makers to Her Majesty the Queen. 
As you are doubtless aware, the obtaining of these warrants is a 
matter of considerable difficulty, and the E.P.8. Company is the first 
and only firm to which а Royal warrant has been granted for any 
electric appliance. Owing to the demand by engineers for a battery 
having an exceedingly high rate of discharge for traction and c:ntral 
station purposes, we have added a new type to our manufactures, 
consisting of specially heavy plates, so constructed and arranged as 
to be capable of being completely discharged in one hour. These 
cells, while combining the latest improvements of the E. P. S. plates, 
are designed on the type well known on the Continent, where it 
enters largely into the equipment of the principal electric light and 
power stations. While referring to this matter, I may mention that 
one in particular of our competitors is stated to be the only company 
that has had any experience in these heavy traction batteries. These 
statements probably arise from the fact that in this country there 
have been up to the last year or so but few electric power stations 
devoted wholly or even largely to tramway purposes, and conse- 
quently there has been no demand for this type of cell. But it is a 
fact that the methods of construction adopted by the largest scen- 
mulator manufacturers on the Continent were originally the outcome 
of the experience of this company and its immediate predecessors, 
and some of the foreign engineers came to our works at Millwall by 
agreement. Numbers of these batteries were manufactured under. 
license from this company, and royalty on them was paid to us. We 
have already received large orders for this type, including one from 
the Liverpool Corporation for its tramway plant, and from the 
Metropolitan Electric Supply Company for one of their lighting 
stations. The chief development іп traction during the past year 
has been the starting of s service of cabs by the London Electri al 
Cab Company, which cabs ply for hire in the streets, and carry 
passengers at the usual fares of horse vehicles. The whole of these 
are equipped with our Faure-King cells, and each cab carries a 
battery capable of taking it a distance of 50 miles without re- 
charging. We have been unable to find any other storage battery 
at present manufactured commercially in this country or abroad 
from which a run of more than 30 miles can be obtained from 
the same weight and dimensions of battery as ours. The service 
which was started in August of last yoar, bas been continued success- 
fully ever since, and we have at present in hand for this company 
orders for extensions. The Compagnie Generale des Voitures 

in Paris and its allied company have ordered several sets of these 
Faure-King batteries for their electrical cabs, and they are at present 
running some four or five experimental vehicles with them, and with 
great success. With regard to improvements in secondary batteries 
and patente therefor, it has been the aim of the directors to ensure 
that this company shall always retain its premier position in the 
storage battery industry, and with this object every invention which 
is brought to its notice is fully investigated, and where samples can 
be or obtained, they are carefully tested in the company's 
laboratory, and no trouble or expense is spared in order to thoroughly 
investigate the merits of each particular cass. Whenever there is: 
reason to believe that the company’s manufactures would be improved 
by the adoption and use of an invention, it is our policy, wherever 
ee о. 5 ments as to ensure the company obtain- 

the sole right for its use. In the early part of the present year, 


on the board we have been able also to provide 

obtainable on all poiats connected with the ен мый pepo 
It is a matter of considerable satisfaction to your directors that’ not. 
staple article of consumption, lead, they are abi сара 

same dividend as paid for the last ur years, and for this tine = 


attention of the staff to economy in prod 

follo resolution :—'' That the directors’ inim e e 

ота е нуе са ei чада approved and adopted, and that 

ad per on paid-up capital be declared payable 
Bir Jamas Ремрив seconded the resolution, which was adopted 


unanimously. 
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The election of Mr. King аз а director having been confirmed, Sir 
James Pender, retiring director, was re-elected, and the proceedings 
terminated with a vote of thanks to the chairman for presiding. .. 


— 


Consolidated Telephone and Construction Company, 


Limited. | 


Tum meeting of this company was held yesterday at Winchester 


House. The directors’ report and accounts, which we shall print next 
week, were unanimously adopted. Orders have been very scarce 
indeed, and the report the shareholders to consider what should 
be dohe in regard to the future of the company. Mr. FitzGerald 

sided, and addressed the meeting on the position of the company. 
After the report bad been adopted it was arranged to call a meeting 
to be held in a month's time, to consider what steps shall be taken. 
The board will then come forward with a proposal From the com- 
mente of several sbareholders yesterday, there seemed to be a desire 
to continue the business in the hope of better times. We shall report 
the meeting fuller next week. 5 


i 


Eastern Telegraph Company. 


Tun г of the directors of the Eastern Telegraph Company, 


Limited, for the half-year ended March 318 last, presented 
to the ordinary general meeting held .in London yesterday 
states that the revenue for the period amounted to £472,734, from. 
which is deducted £118,402 for the ordinary expenses, and £35,979 
for expenditure relating to repairs and renewals of cables, &, during 
the half-year. After providing for £2,306 for depreciation of spare 
cables, and £6,887 for income-tax, there remains a balance of 
£309,160, to which is added £41,904 brought from the preceding 
half-year, making a total available balance of £351,064. From this 
balance there has been paid—Interest on debentures and debenture 
stock £29,856, dividend.on preference sh: 20 £20,296, an interim 
dividend of 23. 6d. per share on the ordinary shares £50,000, bonus 
to staff £27,344, absorbing together £127,496, leaving a balance of 


£223 568, out cf which the directors have placed £10,000 to the 


reserve fund for maintenance ships, £10,000 to the fire 
fund, £10,000 to the land and buildings depreciation fand, 
and £69,000 to the general reserve fund. The directors now 


recommend the declaration of a final dividend for the year. 


ended March 31st last of 2s. 6d. per share and a bonus of 4s. 

r share, amounting altogether to £130,000, both payable on 21st inst., 
free of income-tax, and making, with the three previous payments on 
acco nt, a total distribution of 14s. per share, or 7 
year on the ordina 
carried forward. The revenue includes £35,863, dividends for the 
half-year upon the company’s investments in other telegraph com- 
panies, The Royal. Assent has now been given to the Eastern 
Telegraph Company’s Act, 1898, promoted by the company in Parlia- 
ment for the conversion of the 6 per cent. preference shares into 34 
рег cent. preference atock, and for other purposes. The new certificates 
are ready for delivery, and those shareholders who have not already 
exchanged their share certificates for the new stock certificates should 
do so at as early a date as possible. The Stock Exchange has granted 


an official quotation for the new preference stock. The directors. 


consider that it is now expedient to convert the ordinary shares 
into stock, and in accordance with Article 28 of the articles of asso- 
ciation, the shareholders will be asked to sanction such conversion at 


an extraordinary meeting to be held immediately after the general. 


шоо. In order to provide the capital required for additional 
cables from Porthcurnow to Gibraltar and from Gibraltar to Malta, 
and for other purposes, the directors have decided to issue a further 
amount of £500,000 3j per cent. preference stock. In view of the 
necessity for additional office accommodation, incidental to the con- 
tinued development of the company's business, the company, in con- 
junction with the other associated telegraph companies, have pur- 
chased the lease of a plot of land situated in Finsbury Pavement, 
with the object of ои thereon a suitable building to provide for 
the present and probable future requirements of the whole of the 
associated telegraph companies. 


E 


ordinary eral] half-yearly mee of this company was 
та esterday af Winchester House, the uis of Tweedale 


referring to the deaths of Mr. Stronge and Lord Sackville, 
mamman remarked that they had been able to obtain the ser- 
vices of Sir Fischer as a director. The gross revenue 
amounted to £473,734, being a decrease of £7,088. Some of the 


T 


"a cuu ting th icd into effect als fo 
extraordinary meeti en саггіє ect propoe т 
converting shares into stock. 


cent. for the 
shares. A balance of £3,568 is pro to be, 


Monte Video Telephone Company. 


An extraordinary general meeting of this com was held a 
Winchester House yesterday, to confirm a resolution assed at a 
me held on the 6th inst., to give powers to reduce and sub-divide 
the capital of the company. (The terms of re-arrangement of capital 
were published in the ErLzcrBICAL Review of July 8th, 1898.) On 
the proposal of the Cnaraman (Mr. Herbert Ward), seconded by Mr. 
JONES, resolution was confirmed. Separate meetings were then 
held of the preferred and ordinary sharebolders, when agreements 
made between the holders of the various stock and the company for 
instituting the changes in the capital were submitted and approved. 


The Electric Construction Company. 


Тнв fifth annual meeting of the shareholders of this company wis 
held yesterday at Winchester House, Old Broad Street. - 

Sir Daum. ОоОРЕВ, Bart., who presided, moved the adoption of 
the report, and stated that, although the volume of the company 
business during the year had the profits 


The Brazilian Submarine Telegraph Company, 
Limited, and the Western and Brazilian Telc- 
graph Company. 


Тни directors’ report to the extraordinary general of the 
Brasilian Submarine Telegraph Company to be held at 
House on Wednesday, July 27th, at 12 noon, reads as follows :— 
“The directors are glad to be able to announce to the shareholders 
that the negotiations for closer working between this company and 
the Western and Brazilian Telegraph Company, Limited, referred to 
in the recent half-yearly report, have been now brought to а satis 
factory conclusion, and have resulted in ments between the two 
companies, dated July 14th, 1898, the approval of which by the 
sharvbolders is invited at the extrao general oonvened 
for Wednesday, July 27th inst., at noon, a notice for which accom- 
panies this circular. Prints of these agreements can be seen at the 
company’s offices. These two companies having been formed under 
the same auspices, and being bound together by joint purse agree- 
ments, it has long appeared to the board that a closer union would 
greatly promote their common interests, and tend to inoreased 
prosperity and increased stability if satisfactory terms could be 
arranged. After long and careful negotiation, the directors have 
been able to agree terme with the Western and Brazilian Telegraph 
Company, which they can recommend with confidence, and which they 
believe will meet with the hearty approval of the shareholders. To 
attain as far as possible complete unity of interest and of pug 
ment, it is provided by the agreements to be submitted to the 
approaching meeting, that, immediately upon tbe approval of the 
agreements by the shareholders of this company, the London Platino- 
Brasilan Company, Limited, and the Western and Brasilian 
Telegraph Company, Lámited, every shareholder of the Western and 
Brazilian Telegraph Company, Limited, and the Platino Company 
may exchange his shares for fully paid shares in the Brazilian Bab- 
marine Company upon the following basis, viz. :— 


Shares in the Western Company to 


be transferred to the Brazilian Shares in the Brazilian Company, 


fully paid, to be given in exchange. 


Company. 
6 ordinary shares, £15 each 5 ordinary shares, £10 each. 
6 preferred shares, and 
6 deferred shares of £7 10s. >... | Б ordinary shares, £10 each. 


each 
18 preferred shares, £7 10s. each | 10 ordinary shares, £10 each. 


18 deferred shares, £7 10a. each | 5 ordinary shares, £10 each. 
Shares in the London Platino-Brazilian 
Company, Limited. 
2 ordinary shares, £10 each 1 ordinary share, £10 each. 


— 


All amounts which, according to the above rates of exchange, would. 


involve fractions of shares, will be arranged for by this company in 
cash on the basis of the market value for the time of the shares 


ралу. ty 

arranged that directors from this company shall join the boards of 
the Western and Brazilian Telegra mpany and of the Platino 
Company, and tbat directors of the Western and Brasilian Telegraph 
Company shall join the board of this company, and that the united 
boards shall continüe in office for five years. Some modifications in 
the articles of association will be required to enable these 

ments to be catried out, resolutions 


mitted to the meeting as shown in the accompanying n 


ffecting which will be sub- 
; с 8 
е сЕ оное. The 
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agreement is conditional on members of the Western and Brazilian 
ph Com holding at least three-fourths of the share 
espilal exchanging their shares for ihres in this company." ZEN 


porpose (a) of considering and, if thought fit, sanctioning an agree- 
— made between the Western and 
part, the London 


and the Brasilien Submarine Te h. Company, Limited, of the 

agreemen and made 
between the Brasilian Sabmarine 1 Company, Limited, of 
the first part and the 
aid W Stratford Andrews of the third part; (5) of considering 
and, if theught.fit, passing the resolutions printed below. If the 
resolution uisite majority, it will be 


ll be subsequently convened. of 
referred to шау be seen at the offices of the 
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“ч £ 804:—The board may at an time in the year 1898 appoint 
mch number of the directors ol the Western and Brasilian 


Telegraph Com 
the opinion of may be ex t for the p of giving 
effect to the provisions of the свои odi id gr July 14th, 


1898, and (notwithstanding anything to contrary contained in 
these presents) none of the exiting directors 


rotation at any time daring a period of five years from the date when 
agreement of 1898 shall have become absolute, in 
accordance with the provisions therein contained.” 

(2) There shall be inserted in Article 92, after the word “present,” 


„ y," and there shall be added on to 
gore р чыз niri Бизин күчү Le 

may nd and vo or by proxy any 

ot himself be a director, and 


meeting of the board, bat the proxy mu | 
in writing under the band of the appointor, in such 
the board may require.” | 


£ 


agreement (called in these presents “The 
Wana ad пана “Te 5 
es pany 
London Platino-Brasillan Telegraph 
t for th е i ct She заваа 

ап agreemen e joint worki un 
erein mentioned) 


com 
is hereby sanctioned arid confirmed; and accor- 
hall ín the management of the business and affairs 
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ог expedient for the purpose of giving effect to the joint 
added on to the end of Article 110 the following 


under this article may be dealt with in sucb 
in the opinion of the board, may be expedient for the 
effect to the working agreement of 1898.' " 
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wanding anything to the con contained in these presents), none 

« the rad company, or of the directors 

8 | ble to retire by rotation 

UI angi tence des СЭ 
ve 

Provisions become а ute ce e 


А 


fort 


(2) There shall be added on to the end of Article 29, the following 


“All remuneration under this article shall be dealt with in such 
manner as may be expedient for the purpose of giving effect to the 


joint working surement of 1898.” 
(2) Ther be inserted after Article 42 the following Article, 
namely :— 
. "424. An agreement (called in these presents the Joint Working 
Agreement of 1898") dated July 14th, 1898, and made between this 
company of the first part, the London Platino-Brasilian Telegraph 
Oompany, Limited, of the second and the Brasilian Submarine 
8 h Company, Limited, of the third part (being an agreement 
joint working of the undertakings of the said three com 

реа upon the terms therein mentioned), shall be, апа the same is 

ereby sanctioned and confirmed, and (notwithstanding anything to 
the contrary in these presents contained) the board shall from time 
to time do all such acts and things as may be necessary or expedient 
for the purpose of enabling the undertaking of this company to be 
worked in accordance with the Joint Working ment of 1898 or 
for the purpose.of otherwise giving effect to such agreement." 


Crompton & Co., Limited. 


Ма. J. Твоттив presided over the annual meeting of the shareholders 
of the &bove company, held yesterday at the Oannon Street Hotel, 
and in moving the adoption of the report, said that котка 
the strike at the works at Ohelmeford and the removal, they 

made a profit equal to 5 per cent. on the present capital. There wasa 


activity in electrical matters, and he no hesitation in 
share of the orders which 


saying that Oromptons would obtain а 
t with the loans from bankers 


would be given. Directly they had 
in a satisf. manner, they would consider about deolariag a divi- 


actory 
dend, and at the present time they were consid the sale of the 
Chelmsford Electric Lighting Com to pay off the loans, 
Mr. Crompron seconded the motion, which was carried. 


City and South London Railway Company. 


Tux report of the directors, with statement of accounts for the half- 
year ending June 30th, 1898, to be submitted to the balf-yearly 

of the company, to be held at the offices of 
the company, 46, King William Street, in the City of London, on 
Tuesday, July 26th, 1898, at 12 o'clock noon, states that the receipts 
from all sources for the past half-year have amounted to £27,552 103., 
and the cost of working has been £15,614 6s. bd , leaving a profit of 
£11,988 3s. 7d. Inclusive of the balance brought forward from 
December 1st last, the net revenue account shows an gate total 


of £13,506 4s. 9d. making for the de re stcck 
interest, a balance remains available for dividend of £10,498 2s. 8d. 


Ont of this sum your directors recommend that the full dividend of 
5 per cent. per annum be paid on the preference shares, and that a 
dividend at the rate of 21 Е: per annum be peid upon Ње 


consolidated ordinary stock, a balance of £1,095 94. 3d. to be 
carried forward to the next aocount. The following table. shows 
the number of passengers, exclusive of season ticket-holders, carried 
since the opening of the railway in each half-year :— 
Number of 
Half-year ended PDC poh 0, т 
ticket holders). season tickets), 
| £ в. d 

December 31st, 1890 (11 days)... : 165,000 1568 3 9 
June 30th, 1891 ae iis 2,412,343 19403 6 9 
December 31st, 1891 ... e 2,749,055 19,798 16 6 
June 30th, 1892 sei € 2,813,169 90,931 4 2 
December 31st, 1892 ... sis 3,117,602 22,002 17 6 
June 30th, 1893 je 3,146,656 22458 6 9 
December 31st, 1893 8,093,351 22,067 14 10 
June 30th, 1894 " 3,983,154 23,564 10 6 
Decémber 31st, 1894 3,275,649 23,540 12 4 
June 30th, 1895 3,113,199 29.711 5 8 
December 31st, 1896 3,172,438 780 3 7 
June 30th, 1896 3,192,679 24,021 13 0 
December yr t - TE ‚368, 456 6 9 
June 30th, 1897... sei ex 9,487,810 408 3 6 
December 31st, 1897 ... А 3,337,861 25,472 18 10 
June 30th, 1898... ins je 3,478,977 20,356 16 4 
Total since the opening of the line | 47,257,409 £350,537 14 8 
ne он Mrs show no increase over 
have been main in spite of the fine mild weather thay prevailed 
during the first n of the half-year, and that last year the receipts 
for the month of Jane were abnormally swollen by the heavy traffic 


occasioned by the Diamond Jubilee festivities. This result has been 
obtained by a steady increase of the mid-day and short distance 
oorgate 


rogre 
Street has been continuous, and the tunnelling is rapidly approaching 
бише has 
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A contract on favourable terms has been entered into for 
the oonstruetion of the extension to Clapham Common. The 
sites for the stations having been acquired, the work has been com- 
menced, and should be completed by the end of August, 1899. The 
property adjoining the depót at Stockwell, referred to in the last 
report, has been purchased, and pre tions are being made for the 
erection of the new engine and boiler house for the reception of the 
additional plant required for the baies of the extension to Moor- 
gate Street and Clapham Common, and the requisite engines and 
boilers have been ordered. Of the new locomotives required three 
are under contract, and several others are being constructed in the 
company's own works. Thirty additional carriages have also been 
ordered. The Bill promoted in the present session has received the 
Royal Aseent. Its provisions, as explained at the special meeting in 
February last, were but slightly varied in ite passage through Parlia- 
ment. The City and Brixton Bill bas also received the Royal Assent. 
At the conclusion of the ordinary business the meeting will be made 
special, in order to sanction the creation and issue of the additional 
capital authorised by the Act of the present session, and the exercise 
of the borrowing powers conferred under the same Act. The 22,500 
ordinary shares offered to the proprietors in February last were all 
subscribed for and allotted. The 5 per cent. terminable debenture 
bonds have now all been paid off. 


The Telegraph Manufacturing Company, Limited. 


Is another part of this issue will be found the prospectus of this 
well-known company, tbe list of applications closing on Wednesday 
next, July 27th. The registered share capital is £200,000, in 20,000 
5 per cent. £5 preference shares, and 20,000 25 ordi . The 
Telegraph Manufacturing Company, Limited, incorporated in 1886, 
"я the vendor, and that company and its nominees take 6,600 pre- 
ference and 6,600 ordinary shares in part payment of the purchase 
money. The balance of both classes of shares are now offered to the 
public. The business to be purchased is well established, and seeme 
to be in а very prosperous condition. Increased business has ren- 
dered additional capital necessary, and this will be provided by the 
present issue. The prospectus gives particulars of the valuation of 
the land, buildings, plant, machinery, &c., which is put down by 
Messrs. Fuller, Horsey, Sons & Cassell at £70,390. These figures are 
exclusive of goodwill, patents, and other items, as shown. The 
vendor will receive £160,000 for the business and everything com- 
plete as a going concern, £100,000 being paid in cash, and the 
palance in £33,000 worth of preference and £33,000 of ordinary 
shares. Three of the directors of the old company will be 
` retained on the board of the new company, and among the various 
ents mentioned is one under which the company retains the 
wervices of Dr. John Hopkinson as a director and consulting engineer 
for four years. We observe that in consideration of his consentiog 
to act in such capacity, Dr. Hopkinson will receive in addition to his 
ordi remuneration 250 preference and 250 ordinary shares. 
These will be paid by the vendor company from their purchase 
money. The accountants’ certificate shows that the average profits 
for the past three years were £16,483. For the last of the three 
years it was over £20,000. This is sufficient to provide for deprecia- 
tion, directors’ fees, preference jnterest, and to leave an ample 
margin for a substantial dividend on the ordinary capital. e 
shall be surprised if the issue is not taken up very ily by the 
public. 


Telegraph Construction and Maintenance Company. 


Tum half-yearly general meeting of this company was held on Tues- 
day, Bir R. G. W. Herbert presiding. 

The CHAIRMAN said that no accounts or resolutions were submitted, 
but, according to the usual custom, he would announce the interim 
dividend of 5 per cent. provided by the articles of association. The 
condition of the property, and of the work proceeding at both the 
factories, was satisfactory. Both the gutta-percha works and the 
cable factory were actively employed, and although the price of 
materials had been rising, and it was increasingly difficult every year 
to earn large profits, it was a matter for congratulation that their 
works should be fully employed. One interesting event which had 
occurred since they last met was the launching of their cable ship, 
the Anglia, which was the finest cable ship afloat, and was so con- 
structed as to be able to be used for commercial purposes, and thus 
earn money when not being used on cable work. 


Dublin United Tramways Company. 


Тнв report of the directors for the half-year ended June 30th states 
that the receipts amount to £23,365 13s., derived from the profits of 
the Dublin United Tramwaye Company and the Dublin Southern 
District Tramway Company, making, with the balance brought from 
last half-year, £24,288 11s. Od. at credit of net revenue account. 
Deducting mo debenture interest, and directors’ fees, a sum 


of £22,409 2s. 4d. will remain available for division. Out of this sum the 
directors have declared а dividend at the rate of 6 per cent. perannum 
on tbe preference shares, and at the rate of 4 per cent. per 
the ordinary shares, leaving a balance of £400 5s.2d. Oonsiderable 
progress has been made during the half-year with the conversion of 
the Dublin United Tramways into an electrical system, involving 
capital expenditure so far exceeding £100,000, of which very little ís 


as yet reproduotive. The working by horse-power 
п per cent. of the gross receipts, and by electric power 4700 ра 
cent. 


quarter last year, £3,155. Gross revenue from pee lighting, ё, 
less allowances to customers, quarter ended June 30th, £24,960: 
corresponding quarter last year, £23,001; total, quarter ended June 
30th, £28,126; total, correspon q 
increase, £1,970. (In making a comparison, іб must be remembered 
that since the commencement of 1898 the reduced charges of 7d. 
unit, with a sliding soale reduction down to 4d. per unit for i 
and 4d. and 34. per unit for motive power, have been in‘ force.) 
Equivalent of 8-O.P. lamps conn on June 29th, 1898, 331,700; 
increase during quarter, 11,040. Equivalent of 8-O. P. lamps con- 
nected on June 30th, 1897, 270,898; increase corre- 
sponding quarter last year, 9,962. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—After considering the accounts for the year ending 

une 30th, 1898, the directors have to recommend 
yment of a dividend in respect of the six months ending June 
Sot annum, on the “A” share 
forward about 


pear, Ш Da equa: to a 
e dividend warrants will be posted on August 12th, 1898, upon the 
register as it stood on 19th inst. 


Anglo-American Telegraph Company, Limited.— 
The directors of the Anglo-American Telegraph Company, Limi 
have resolved, after placing the sam of £6, to the credit of the 
renewal fund, to declare an interim dividend for the quarter ending 
June 30th, 1898, of 1а ра cent. on the ordinary stock, and £1 10s. 
per cent. on the pre stock, less income-tax, payable on Augus 
2nd to the s olders stered on the books of she company on 
July 11th, 1898. After paying the foregoing dividends there will be 
iin qa ыы about £17,580 to be carried forward to the 
account. í 


Bright's Light and Power, Limited.—' рор 
of this company is before the publjc, and tbe list close on 
Monday. The present issue is of £50,000 5 per cent. debentures, 
£50,000 preference, and 466,667 : ordinary. The company will take 
over the Santiago del Estero electric light works as a concern, 
the Salta electric light works, and power and grinding mills, also 
other concessions of a similar nature. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following to be quoted in the official list: —Oity 
of London Electric Lighting Company, Limited—10,000 
shares of £10 each, fully paid, Nos. 90,001 to 100,000, in lieu of the 
provisional certificates now quoted. 


County of London and Brush Provincial. Electric 
Lighting Company.—The directors have declared an interim divi 
dend on the preference shares for the half-year ended June 30th at 
the rate of 6 per cent. per annum, less income-tax. 


Globe Telegraph and Trust.— The directors recommend 
a final dividend of 48. 3d. per share, making a total of 54 per cent, 
for the year ending July 18th, and carrying over £2,000. ig 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Com Limited.—The mue i for the 
week end J aly. 16th, 1898, were 1 ls. Id.; oo period 
1897, £2,004 МЫ. d.) increase, daal 1d, 4d. 5i о, | 


The City and South London Railway Com The receipts for the week end- 
fg Suir is у ee eo coding ide 

, H rece or е Н 

period, 1897, 22,777; inorease, £51. 


The Dover Co tion Electric Tramways.—The recel for the week 
anita 1898, were £226 0s. та total det en July 16th, 1898, 


The Dublin Southern District (Electric) Tramways Com The receipts for 
the week en July 15th, 1808, were £1,077 uw di.; corresponding 
week last year, £918 10s. 7d.; increase, £158 Ss, Id.; passengers ii 
In ad eect We Sata EE: pee 
4961 1s. 6d.; eage open, 8 ies ^ R 

The Live Overhead Railway Com Tue receipts for the week ending 

ted to 21,00 Pii 


July 17th, 1898, amoun 1; oorresponding week last 
21,506 ; increase, £185, zi in 


The Western and Brasilian Те! Com Limited.—The receipts for 
the week ending July 15th, after deducting 17 per 


joent. of the 
gross receipts payable to the London Platino-Brasilian Telegraph Oom- 
pany, Limited, were £2,561. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
during 
week ended 
July 20th, 
1898. 


Stock 

Present AMB Dividends f 

Issue. N ; Sharr ^ the last tires yenit 
F ee 

8 i | 1805. , 1:98. | 1897. 

137, African Direct Telegraph, 4 95 Debs. - ids . 100 4 Ф 

25,000 Amazon Telegraph, shares Ver i i Ga Us s 

125,000 Do. do. 5 95 Debs. Red. ... 100 


923,960 Anglo-American шаар, 


| 


30,000. , Charing Cross and Strand Electricity Supply 515% 
20,000 , Do. do. do. do. 44 * Cum. Pref. 5 
20,000 Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... - 5 5 [4 
80,000. Do. do. do. % Deb. Stock Red.... |Stock 44% 44 
000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 25,7 10 25 — 20 
nue Do. Prov. Certs. Nos. 90,001 to 100,000 Es. 10 | .. | .. | .. 
ea ae Do m Pref., 1 to 40,000 ... 10 | 6 Н: 6 
о. Deb. Stock, "Scrip. (iss. at £115) ‘all paid 5 5 5 
1000. 958975 of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 10 
20000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. | 10 ... EA ; 
000) Ро, до. до. 6 95 Pref., 40,001 60,000 | 10162516256 
10000 Edmundsons Elec. Corp., Ord. Sbares 1—17, 400 £6 paid 5| .. iss : 
10006 House-to-House Electric Light Supply, M 101 to 10,100 с os — 4 
62.400 «M Do. do. 7 565 Cum. Pref.. 517 $ 79547 
220.000 stropelitan Electric Supply, 101 to 62,500 10 | 4 5,516 
6452. N % First Mortgage Dobenture Stock | ... | 44% | 44 4 
31980» ош ih Electric Lighting bak — 10 2 $ | 4 6 
20, | t. James's and Pall Mall Electric Light, Ord. ... . 5 | 72% 14% 143 
60,000 Do. do. 7 Pref., 20,081 to 40,080 | 6|7%/7 7 
43 ET us do. Deb. Stock Red.. Stock| .. |... |4 
9 London Electricity Soy. Ord., £2 paid ... дез 5| .. : 
| estminster Electric Supply, Ord., :101 to 80,000 ET 517% 
үк to Founder' 
| Unless otherwise sta 1 fully peid. | Dividends in deferred share warran 
TCC of one year and the first part 


. Stock £2 9s £2 138, 3 9 


ni | nil | nil 123— 133 | 134— 14 
8— 9 9i— 104 
144— 154 | 144— 15ixd 
31— 44 | 3i— xd 
8— 9 91— 10} 


99 —103 | 99 —103 


Closing Closing 
QUOS Quotation, 
uly 13th. July 20th. | 


| | Highest. Lowest. 
101 


7 


| . 192 — 95 | 92 — 95 
64 — 67 64 67 РИ 
116 —117 117 


P 7% | 11 — 12 оюу 
. I 


51— 6} 


5 9 6% 8— 9 19-10 
44 113 —115 113 —115 


8 16 — 17 
125 


26 — 27 xd 
163— 17}xd, 


114 
173 
1234 
17i 


8,098,020] Шо. 6 % Pref. esse ee Stock £4 188:£5 6s} 6 % |116 —117 
8,038,020! Do. до, Deferred... бз Mes SQ Stock, T .. | 164— 162 | 154— 16 
130,000 | Brasilian Submarine Telegraph sw p.107 7 70 7 Ф | 154— 16 157— 16} 
16, 0001 . Do. . do. 6 Debs. And serios, 1906 ... | 100 5 эз .. |111 —115 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... e1 54 4 & 23— 34 | 23— 3} 
10,000, 000% Commercial Cable —. 8100 7 8 8 95 180 —190 180 —190 
918,297“ Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock — .. {104 —106 104 —106 
224,850 ' Consolidated Telephone Construction and DM шиш 10/- QU 2 & 8 1— Hi pe 
16,000 | Cuba Telegraph .. d А 1018 8 7 641— 7h — 
6,000 Do. 10 % Pref. 10 10% 10 75 10 144— 151 | 15 — 16 
12,931 Direct Spanish Telegraph .. 5 4 @ 4% 4 4— 5 4— 5 
6,000 | Do. do. 10% Cum. Pref.  . Өр 5 10 % 10 % 110 % | lo — 11 10 — 11 
30,0001! Do. do. 4} 9) Debs., Nos. 1 to 6,000 .. | 50 44% 20 44% 102 —105% 102—105% 
60,7101 Direct United States Cable 20 | 24% | 24 . | 1OY— 114 11 — 114 
120,000 | Direct West India Cable, 44 95 Reg. Dob. oe ze: d DOOR ies 2 e. 100 —103 100—103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 .. 2 | 104042516175 7 925 | 174— 177 | 174— 17 
70,000 Do. 6 % Cum. Pref. 10 6 6 95 0 т 25) К 
89,900 Ро. : Debs., repayable August, 1899 .. 100 5% 5 5 95 hoi 104 101 —104 
1,302,615) Do. Mort. Deb. Stock Red. Stock 4 4 & 4 Ф 123 —127 123 —127 
250,000, Eastern а 1 and China Telegraph 10 | 7 7 7 174— 18 174— l7ixd 
Do. 65 us. Gov. Sub.) Deb., 1900, red. ann. eT EDS 
sanf drgs., reg. 1—1 049, 3,976—4,326 f| 190 |5 001620515 95 | 98 —102 | 98 —102 
100,500 ^ Do. do. Bearer, 1, 050 — 3,076, 4, 327—6, 4060 100 5 | 5 Ф b & 99 —102 | 99 —102 та 
820,0001 Do. 4 % Deb. Stock ... ... Stock 4 < | 4 4 124 —128 |124 —128 1243 
Eastern and South African Telegraph, 5 % Mort. Deb., | ites = | = 
351001 { 1900 red. ann. drgs., Reg. Nos. ] to 2,343 100 5 % | 5 * Y 2877108 | TS 107 
46,5001 ро. do. do. to bearer, 2,344 to 5,500 , 100 | 5% 5 @ . | 99 —102 99 —102 
Sm Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 Ф 4 . 102 —105 102 — 105 
200,0001 Do. 4% Reg. Mt. Debs. (ode Sub. * 1—8, 000 25 4 49% .. 104 —107% 1104 —107% 
180,227 Globe Telegraph and Trust 10 44% | 44% | 44% | 114— 12 | 113— 12 
180,042 Do. do. 6% Pref. 5 iva . 1016 6 6 164— 17 164— 17 
190,000 Great Northern 5 of 5 . . | 10 ПО 10 10 29 — 30 29 — 
160,000! Ро. do. do. 5% Debs. ... | 100 | 5 6 6 Ф 101 —104 1102 —105 
97,000 Halifax & Bermuda Cable, 44%, Ist. Mt. Dbs., w'n. 1-1,200, rd.| 100 ... T ... | 99 —103 99 —103 
17,000; Indo-European Telegraph .. eu c aee] 5 HU Ф 10 % [10 60 — 53 | 60 — 53 
100,000) London Platino-Brazilian Telegraph, 6 % Debs. ... ... , 100 | 6 6 $ 6 % 108 —111 108 —111 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 15 5 47 |4 4 21— 21 | 21— 23 
484,597 | National Telephone, 1 to 484,597 ... 5 54% | 54% |6 64— 51 | 63— 54 
15,000 Do. 6 % Cum. lst Pref. 10 | 6 % | 6 6% | 15 — 17 15 — 17 
15,000 Do. : Cum. 2nd Prof 10 6 6 6 % 15 — 17 15 — 17 
250,000 Do. Non-cum. 3rd Prof., 1 to 250,000 | 5 5 5 @ 5 58— 58 | 58— 58 
1,829,471 Do. 3i % Deb. Stock Red. Stock; 34 34 34 100—105 100—105 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1 | 5 5 @ 5 — 1 — { 
100,000! Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 4 104 —107 104 — 107 
11,839! Reuter's ... me 8,69$5|5251625| 8— 9 | 8— 9 
8,381 | Submarine Cables Trust du Cert.| .. D . 186—141 [186—141 | 
58,000 | United River Plate Telephone. 5 4 2 5 6% | 44— 5 44—  4ixd 
146,733] Do. do. 5% Debs. Stock 5 ad . 103 —196 103 —106 
15,600 West African Telegraph, 7, 501 to 23, 109 10 4 & nil | nil 34— 4 , 34— 
318,4001 Do. do. 5 95 Debs. . 100 5 6525/5 % | 99—102 99 —102 | 101 
90,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—653, 008 24 m T у 1— 2 — 
160,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Bub. Tel. | 100 - .. 103 —106 103 —106 | 
64,909 Western and Brazilian Telegraph ak .. | 16 | 8 2 & 8195 | 114— 12 124— 13 
83,129 Do. do. do. 5% Pref. Ord. . er 74, 5 5 5 Ф 74— 8 81— 9 
83,129 Do. do. do. Def. Ord. 7À 1 nil 4 41— 43 4 — 4} 
889,521 Do. do. do. 4 * Deb. Stock Red. Stock ... | .. ... 103 —106 103 —106 
88,821 | West India and Panama Telegraph . ..| 10! 4% 1 2% i— 1 4— 1 
84,563 Do. do. i: в; Cum. lat Pref. 10,6 6 6 71— 81 | 8— 8 
4,069 Do. do. Cum. 2nd Pref. . 10 6 6 6 5 — 7 5 — 7 | 
E Do. do. ds x Debe. „ Nos. 1 to 1,800 | 100 5 5 6 % 104 —107 104 —107 
1,163 0000 Western Union of U.S. Telegraph, 7 % 1st Mort. Bonds $1000, 7 7 7 105 —110 105 —110 
160, 1001 Do. do. 64 Ster. Bonds 0016 672516 100 —106 
ELECTRICITY SUPPLY 5 


138 
6 
104 


2773 
264 
161 


—130 |125 — 130 | 128 


144— 154 | 164— 174ха 
154— 164 | 17 — 18 

9 — 10 9 — 10 
105 —108 [105 —108 
n. 12— 2} | 2j— 3 
9% 1225 | 15 — 16 15 164 


t Quotations on Liverpool Stock Exchange. 


Pp gr . 


15 

41 
193 
17} 
177 
à 
17} 


11H 
163 
20% 


263 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock | Business duns 
Present NAME. or Dividends for Сор: on ~ v AN during week 
Issue. | 8 Jan ih. July doch. NC i. 
1806. | 1896. Highest. | Lowest 
80,000 | British Electric oe „ a 10: T. jus 164— 17 164— 17 16} 
Do. do. 6 um. . 80, ; 
10,009 £7 pd. (issued at £2 10s. prem. all pd.) } 10 | .. 103— 11 |10— 11 | 10j | 10 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 00 ix jas 8| 2% nil | nil 11— 2 li— 2 lH 
90,000 Do. do. Non-cum. 6 Y Pref., 1 to 90,000 2 8 nil 4 2 — 2 21— 2 
125,0001 Do. do. 4) $ Perp. Deb. Stock s. Stock k 110 —114 |110 —114 
50,000 Do. do. 44 9, 2nd Deb. Stock Red.. Stock 100 —103 | 102—105 
19,894 | Central London Railway, Ord. Shares ses yes . 10 92— 10} 9$— 10} 108 | 10 
129,179 Do. do. do. £6 paid...  ..| 10 or ssi в} 51— m 
59,254 Do. do. Pref. half-shares £1 paid ж ee em € E 1j— 14 11— 11 ly 
67,680 Do. do. Def. do. £5 paid i — 41— 4 44— s 
630,000} City and South London Railway — ...  .. ... . Stock 14% INN 14% 69 — 71 68 — 71 70) | 69 
22,500 | Do. do. Ord. shares, Nos. 1 £022,500 £8 pd. | 10 | ... Me ive 21— 81 23— 5} is 
82,008 | Crompton & Co., Nos. 1 t0 82,098  ... 985 е7 ai 3 12— 2} 11— 21 
82.850 Do. 5% lst Mort. Reg. Debs., 1 to 743 of 89 — 94 88 
; #100, апа 901 to 1,070 of £50 Red. NS En RN = 
99,261 | Edison & Swan Utd. El. Lgt., '' A" shares, £8 pd. I to 99,261 5 6 7 te 6 & 21— 28 21— 2? 
17,189 Do. do. do. ** A" Shares, 01—017,189 5 5 61 6 4— 6 4— b 
194,023 Do. do. do. 4 % Deb. Stock Red.. | 100 | ... ds .. |101 —108 |101 —108 
110,000 | Electric Construction, 1 to 110,000 ... ae Dn a 2| 5 $ 6 Ф 6 Ф 21— 2 21— 
16,848 Do. do. 7 Y Cum. Pref., 1 to 16,348 2| 7 7 7 8)1— 38 8)— 3 3} 
111,100 Do. do. 49% Perp. lst Mort. Deb. Stock ... Stock) ... Ki . . |107 —109 |105 —107xd 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... M 2 TA T i— 8 — § 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2|... oe is 1— 4 + i 
9,6001 | Greenwood & Batley, 7 $ Cum. Pref., 1 to 9,600 ..| 10 | 105 7 7 8 — 10 8 — 10 
12,500 | Henley's (W. т) Telegraph Works, Ord. ... ies ..| 10 | 8 10 12 214— 224 | 214— 224 21} 
3,000 Do. о. do. 7 Pref aol 10) 7 7 7 1 1 1 194 194 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 44 44 44% 110 —115 {110 —116 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works god 10 | 10 10 10 214— 224 | 214— 224х4| 22 21} 
800,000 Do. do. do. 4 % Ist Mort. Debs. | 100 буз .. 102 —108 102 —106 
87,500 Liverpool Overhead Railway, Ord. ... ese 10 2 2i 341 % 108— 104 | 108— 104 
10,000 f Ро. do. Pref, EIO paid — ..  ..| 10| 5 5 5 J 168— 16} | 1589—16 | .. | ... 
87,850 | Telegraph Construction апа Maintenance ... - ..| 12 15 15 15 86 — 89 86 — 89 88 571 
150,000 Do. do. do. 5 95 Bonds, red. 1899 | 100 | 6 5 5 100 —108 100 —108xd |... 255 
540, 000! Waterloo and City Railway, Ord. Stock  ... vus *. | 100 id 119 —124 |116 —121 190 | 117 


t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £6 (fully paid) 103xd. London Electric Supply Corporation, £5 Ordinary, 34—4. 
House-to-House, 44% Debentures of £100, 106—109. T. Parker, £10 (fully paid), 143xd. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 


£5 (fully paid) 12—14; 1st Preference Cumulative 695, £5 id, 81—84. Dividend for 1896—6%,. 
| (fully paid), 983. Debentures, 106—108. Dividend, 1897, d * 
on Ordinary Shares 1095. 
* From Birmingham Share List. Bank rate of disoount 21 per cent. (June 80th. 1898). 
—Ó———— ÉÁÁ—M—————————————————————————— 
THE MUNICIPAL ELECTRICAL ASSOCIA- sys from the cells can, in like manner, be economically 
| used at when either a dynamo would otherwise have to 
TION, 1898. run htly loaded, as, for example, when the load on the station was 
more x dynamos could do, but considerably under the output of 
х + i d os, or, when the gain in effi by using the steam 
THE USE OF ACCUMULATORS IN CONNECTION WITH plant would be more than counterbalanced by the extra 
number of men required to work it. Or when, by taking a share of 
Ву Јони H. Вгрив, Borough Electrical Engineer, Plymouth. en i бог stated, ма eri rale, tha it will y to ute 
ACCUMULATORS have always been an essential of the equipment aocum & station, y can charge 
of а continuous current VVV at a time when the steam plant, o pn of the steam plant, would 
more i day in alternating current and stations, otherwise be working at an unecono load. 
In order, therefore, that the opinions and experiences of members may It is cally inposible, in апу gation, qu о arango шахо 
be obtained, this paper is presented with the hope that it may give that all the plant working shall be kept at an econo load 
rise to a useful on. any length of time. The demand is constantly varying, and often- 
watts output ! times in а most unexpected manner. fo that in almost every station 
The efficiency of accumvlators — will seldom exceed а веё of accumulators would be of service, the cells being used to 
| s input level the load on the plant. We all want our “load curve” to Бе а 
75 per cent. under ordinary working conditions, and since a steam horizontal line, and accumulators will help us to obtain this by filling 


plant must always be used to charge them, it follows that a given the hollows with 
output can generally be obtained more cheaply directly from the 
steam plant, F 4 can be run at an „ 


charge, and by levelling the peaks with a dis- 


a 
mom ри load, than from accu- Accumulators are of far moro value in s station when used in tke 
Г than when kept А 
But in deciding what is an economical load for any given set of erede of a failure df any ot che plant MON caine gere charged ' 
steam plant, the whole of the plant—boilers and piping, as well as they are always available for this, up to the limit of their output, 
engines and dynamos—must be taken into account. By proper sub- but primarily their use should be to supplement the plant, by helping 
possible to itto work at an economical load. Ger 4 

running set e e cost of а battery for а given kw. output ve 

boilers and piping it is different. Steam has practically to be kept honra), L roughly the same as to steam | dbi and iler for the 
up for the whole of the 24 hours in as many boilers as will be re- same output. The reciation need not be more than 5 cent. 
quired at the maximum load, and the whole of the steam piping kept per annum, if properly treated and looked after, and this is about 

er three- the same as for the steam plant. 


lly. i t is generally working We will briefly consider the use of accumulators in (1) the oon- 
Therefore it would рву ош — 3^ the аи necessary, for UE current lighting station, (2) the alterna А ligh 

e , Or ata 3 asi 
the sole purpose of charging accumulators, when the load on plant „6 station, and (4) the combined lighting 
asa whole had to an uneconomical point. | 


Оохтінџоо& Ооввинт Ілантиа STATIONS. 


Continuous current lighting stations are now almost universally on 
the multiple-wire system, with either three or five distributors, and 
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the battery is therefore divided into equal sections, the whole 
being, however, in one series. Fig. 1 shows an arrangement which is 
in use at a number of stations in this country. 

It will be noticed that only two of the dynamos are connected with 
the middle wire. The others rally of a larger siz з) are connected 
directly across the outers. Even though the accumulators may be 
large enough to take the difference in load between the two sides of 


The larger machines need only give & voltage equal to that required 
on the feeders at the highest load. The two smaller ones must be 
able to give together a voltage at least 25 per cent. higher than this, 


шр ө As is well known, the voltage 
of a cell remains sensibly constant during discharge, but during 
charge the back E. M. F. gradually rises, owing to the chemical action 


Me on the lighting circuit kept constant. And as the 
Rumoer of cells connected to the lighting stout must be altered, so 
prov 


to vary the number of cells 
os, in order that the end cells may 


connected to the charging d 
be equally charged Sh the ret These regulating switches are 


It is extremely important to watch that the 


the twitches are never connected to & less number of cells than 
to be switches, or else the intermediate cells will be liable 


Tt will be found practically impossible to prevent unequal igual учы 
on 


tho егіз of the end cells, particularly if there be an 
tho maing w Е the ing is p on Nothin is more liable to 
weet a battery ag a whole, than to be a 


the rest, Even at а little sacrifice of efficiency the battery 


oar ting 284 Рош, be charged and discharged as a whole, in 


by the arrangement shown in fig. 1. Unequal use of the celis leads 
pel With the liability to reversals, and all ite con- 


пеп} ; 
"Fer ie nag the arrangement shown in fig. 3 is much to be 


ischarged. 
the bus bars, and there is no need whatever to vary their pressure on 


on 

кшем пш е mag De motor direi р desired. 
Each side of the may thus ba charged and discharged as & 
its pressure, is varied by means of back 


E. 
A sign of the times is the tendency to favourably consider the use 
of accumulators in sub-stations. They should be charged directly 


y 
ALTERNATING OuBRENT LIGHTING STATIONS. 


Contrary to the general practice of engineers who have to use 
alternating current t, the writer has for many years advocated 


the use of accumulators in such stations. Their uses are two-fold. 
They can be used as a stand-by for the exciting plant, and also, par- 
ti ly in small stations, to 


p up the supply daring the hours of 


Fia. 3. 


light load, through the medium of а motor-alternator. The day load 
plant could conveniently consist of an engine, alternator, and dynamo 
on the same shaft, with clutch coupling between the engine and 
the machines, as in fig. 4. 

The alternator and dynamo should each be of the same output, and 
the engine sufficient to drive either at full load or both at half load. 
During the ue the engine would drive both, the alternator for 
whatever суар ме шау be on the mains,and the dynamo for 
charging the . Ав the lighting load increased, so the charging 
current would be decreased, keeping the load on the engine constant. 
When it was desired to use the discharge from the the engine 
would be uncoupled, and the dynamo run as a motor, driving the 


Fia. 4. 
alternator. This may be done either at the time of ч n 
the load, thus seducing the demand upon the boilers, hy at any ы 


when there was only а small load оп the station, such as after 
ht i 

fe тарта on Sunday mornings, so that a number of the staff may 
e alternator be excited from bus bars, fed 

exciter, or exciters, the cells would be joined in — with ham 

and the charging dynamo would take the place of all or some of the 

If each alternator have a separate exciter, th change-over 
should be provided, so that the cells may be "od on any ma 
when required, instead of its own exciter. 


TRACTION STATIONS, 


with traction systems, because they haye in most cases 

upon the cars, each set having only its own car to propel. 5 
this has been not only large cost in hani » Owing to the removal 

of the discharged cells en bloc, and the substitution of а freshly. 


charged set every few hours, but also rapid deterioration consequent 
eae шшш the heavy electrical strains due to frequently 
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Witb only one car to run, each set of cells has to be large enough 
for the maximum current taken at any time by tbat car, the average 
working current being probably not more than one-third the mazi- 
mum. But when а number of cars are run from one battery, fixed 
either in the generating station or in a sub-station, a far less jerky 
load curve is obtained. Owing to the improbability of the 
cars starting together, the maximum output is much lower in pro- 
prm to the average output, and the strains on the cells are much 
redu 

transformers in sub-stations are much more efficient, and 
with a given capacity in kilowatts will allow of a much larger lamp 
connection than а number of small house transformers. In asimilar 
way large batteries in stations or sub-stations are much more efficient, 
and with a given output wili maintain a much larger car service than 
if divided amongst a number of cars. 

Owing to the rapidly fluctuating load the plant in a traction 
station is generally working only at a low average load factor. The 
machinery running must be capable of meeting the maximum 
demand, while the average load does not probably exceed one-half 
of the maximum. The advantages of accumulators are most 
apparent here, and the wonder is that more traction stations do not 


use them. 
(To be continued.) 


PARLIAMENTARY. 


Lonpon UNITED Tramways СОМРАНЎ. 


On Thursday, last week, the Bill promoted by the London United Tram- 
ways Company for affording further powers for constructing tramways 
and widening roads, and for using mechanical power on their tram- 
ways,” came before the Select Committee of the House of Lords, pre- 
sided over by Lord Ribblesdale. Under the Bill power is sought for 
the extension of the company’s existing lines from Kew Bridge to 
Hounslow, through Brentford along the Chiswick High Road, and 
from Brentford alung the P Ee нахер and for the appli- 
cation of electricity throughout the whole system. 

Mr. Littler, 405 Mr. Balfour Browne, Q. C., Mr. Lewis Coward, 
and Dr. Bernard O'Connor, represented the promoters, and Mr. J. C. 
Earle the Middlesex County Council, who put forward the only 
opposition to the Bill as amended by the House of Commons Com- 
MT бош, in opening the case, explained in detail the objecta 
of the Bill, and said the only question between him and his friend 
turned upon the agreements which had been made with the local 
authorities. In the course of negotiations before the Bill was 
deposited, and during its conduct through the other House, certain 
agreements had been come to between the promoters of the local 
authorities through whose districts the lino was to be constructed, 
and in some cases it was agreed that payments or contributions 
should be made to the local authorities in respect of the roads and 
the maintenance and repair thereof. With regard to two of the local 
authorities, the agreemente that had been entered into had been 
struck out of the Bill by в Committee of the House of Commons, and 
there was one agreement now remaining, viz , that with the Chiswick 
Urban District Council. The actual terms of the agreement were to 
pay to the Council £350 per annum, commencing from the passing of 
the Act, for five years after; £500 per annum for seven years, and 
then E750 per annum, until the expiry of а term of 21 years from the 
passing of the Act. The consideration for that payment was, that 
the local authority should defer exercising the power of purchasing 

of the undertaking from 1903 to 1919. He understood that the 
hairman of Committees had allowed the agreement with Chiswick 
to stand, on the ground that the extension of the line was а good con- 
sideration for the sums which the company bound themselves to pay 
to the District Council From the petition it ap that the 
Middlesex County Council took the view that the agreement which 
ensured benefite to the Chiswick Council, should be participated in 
by the Middlesex County Council, but the promoters naturally wanted 
to keep faith with the Urban District Council of Ohiswick. 

Mr. J. OLIFTON RoBmson, managing director and engineer to the 
London United Tramways Oompany, gave evidence in support of 
the scheme. 

Mr. EARLE, on behalf of the Middlesex County Council, argued that 
the agreements with Acton and Hanwell for the payment of certain 
sums to them by the Tramways Company if they were really com- 
pleted still existed, and their exclusion from the Bill did not affect 
their validity. Although the local authority claimed to be the road 
authority, the Middlesex County Council were obliged, on the certi- 
ficate of their surveyor, to bear the whole cost of maintaining and 
repairing the main roads upon which the proposed tramways were to 
run, and therefore the sums in question should be handed over to the 
Oounty Council. It was evident that these paymente were used by the 
Tramways Compafy as а means of overcoming tbe opposition of 
local authorities, and that was a thing which should be put а stop to. 

The Committee passed the preamble, and decided that any contri- 
bution received by the local authorities from the tramway company 
should be handed over to the Middlesex County Council, but that in 
the case of Chiswick an apportionment should be agreed between the 
District Council and the County Council. 


UnorrosEp BILLS. 


On Friday a number of Bills came before the ExAMINEB, who 
decided that the Standing Orders had been complied with, and 
Pr the Bills for second reading. Amongst the Bills were tbe 
ollowing :— 


An Act to empower the Chelsea Electricity Sapply Company to 
acquire lands and erect generating stations, and for other purposes, 

The General Power Distributing Bill, which had already passed the 
xu of tar i 

t. Helen's Corporation Bill, authorising the on to con: 
struct tramways in and near the borough of Bt. Hea aa for other 
purposes. The Act gives the 5 power to construct, main- 
tain, and use dynamos and other e cal apparatus, and to construct 
a station for generating electrical power, and either in connection with 
or separate from their electric light works, use dynamos, &c., for the 
generation of electricity. 

An Act to confirm certain provisional orders made by the Board 
of Trade under the Electric Lighting Acte of 1882 and 1868, 
authorising the Chelmsford Electric Lighting Company to supply 

ublic and private light within the parishes of Writtle, Great 

addow, Broomfield, Springfield, and Widford, in the rural district 
of Chelmsford. 

To confirm the order of the Melton Mowbray Electric Lighting 
Company in respect of the urban district of Melton Mowbray ands 
portion of the rural district of Melton Mowbray, both in the county 
of Leicester. 

Norwich (Extension) Electric Light.—Provisional order granted to 
the Norwich Electricity rer 

Preston (Extension).—National Electric Supply Company, Limited. 
Provisional order in respect to the whole of the district of the Fal- 
wood Urban District Council and part of the district of the Preston 
Rural District Council. 

Provisional order to the Corporation of Warrington to supply 
within the borough of Warrington. 

Confirming the provisional order granted by the Board of Trade 
under the Electric Lighting Acts to the County of London and Brosh 
Provincial Electric Lighting Company, Limited, in respect to & por- 
tion of the district of the Holborn District Board of Works and tbe 
district of the St. Giles’s Board of Works and the extra 
places of Lincoln's Inn, Gray’s Inn, Btaple Ian, and Furnival's Inn. 

Confirming provisional order made to the Bolton Corporation for 
the borough of Bolton. 

To confirm the Kingswinford provisional order ted to the Rural 
District Council of Kingswinford, in the county of Stafford, in respect 
of the rural district of Kingswinford. 

Confirming provisional order granted to the Penarth Electric 
Lighting Company in respect to the urban district of Penarth, in the 
county of Glamorgan. 

Prescot (Extension).—Confirms provisional order granted to the 
British Insulated Wire Company, Limited, in reapect of the District 
of the Huyton-with-Roby Urban District Council in the county of 
Lancaster, and for the purpose of amending the Prescot Electric 
Lighting Order, 1895, with respect to the undertakers under that 
order. 

Confirming the provisional order of the Shrewsbury Corporation 
in respect to the borough. 

Tramways Order Confirmation.—Confirming order authorizing the 
General Electric Tramways Company, Limited, to construct addi- 
tional tramways in the borough of West Hartlepool. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


(Continued from page 79.) 
THs MARYLEBONE ORDER. 


Tum Committee on this order resumed their inquiry on Br es 
July 14th, when Mr. Ввооке-Нітоніма, chairman of the 1 
Lighting Committee of the Veetry, was further cross-examined. 
reply to Mr. FrrzaEBALD, Q.O., one of the counsel represen 
Metropolitan Electric Supply Оо 
order, the Wrrness said he was quite aware that in cases suchas 
Bath, Liverpool, and Leeds, where the municipal authority at 
in after a provisional order had been granted, they had bought o 
the company. He, himself, had advocated that course as far «s 
regarded the City of London. The company, in June last year, gave 
notice to their consumers that the price would be reduced to 6d., M 
from January lst of this year. At that time the order mig 
not have been mentioned in the Vestry; bat the question 
had been agitated in the parish for two or three years. His own 
view was, that in the event of the Vestry getting the order ей 
should supply the light at а reasonable price, and, if possible, piden 
any profits they might make to the improvement of the parish, et 
by lighting, or, perhaps, in the relief of rates. They would карру 
the light under the Brighton scale, by which the charge was red d 
after the first hour. The first initial outlay under the scheme wo Б 
be some £76,000, and possibly the Vestry might have no objection be 
the expenditure of a quarter of a million if they thought it woul 
profitable. It was advantageous to а to bave (wo com : 
working in the same area, because in the event of а tempo 
down of one system, the other company would come and render 
assistance, provided that they worked on amicable terms. 
Re-examined by Mr. Wonstmy Тлүтов, Q.C., Mr. BROOKS- 
Нгтсніна said the Vestry were unanimous in applying for the 15 
They had 61 miles of streets in the parish, and only about ip n 
of a mile of them were electrically lighted, and if they obtained 70 
order he considered they would be able to make a great increase 
public lighting with advantage to the inhabitants. The Committee 


had never obstructed the company in their just demands as regarded 


the layiog of mains, &c.,—on the contrary, they were р 
assist them. 
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Mr. J. B. Warn, M. I O. E., member of the firm of Kincaid, 
4 Manville, in reply to Mr. TAYLOR, said that his firm had 
the Electric Lighting Committee of the Marylebone Vestry 
the provisional order they were now seeking to obtain. 
Marylebone was one in kind he EV on, гш е 
room for two competing companies to work si side. o 
mete thought it worth their while to apply for powers to get 
There was not the slightest reason why the existin 
ld not participate in the development which wou 
place if the Vestry lighted all the streets by elec- 
would not compete unfairly with a company, 
y were subject to certain charges which a company was 
instance, they were under obligation to y the whole of 
within a certain number of years. would be a 
for the operations of the Vestry without in any way 
upon the business of the company. Ha did not see any 
why the Vestry should go below the ordinary market valne in 
the light to the public for private purp- ses, but he thought 
might light the streets under cost price. The Vestry woold be 
tilise their refuse for the purpose of obtaining their light. He 
was told that the Vestry paid £30 a year to the compary for each of 
the six street lamps in Regent Strect, but he should say that the 
Vestry would bs able to supply at a much lower figure than that— 
probably £20 or lese, А 
In croes-examination, the Wirw:ss said he was surprised to bear 
that the actual charge of the Metropolitan Company for their public 
i worked out at ljd. per unit. Hampstead Vestry charged 
980d, Islington 4651., and St. Pancras 4'26d. for their public 
h 


m MN Ввоуни addressed the Committee on b»half of the 
opposing company, and pointed out that the question was most 
important and far-reaching, for they were asked to sanction an 
abeolately new principle in legislation. A serious attack was 
made on capital just when it should be the sim cf Parliament 
to indude capital to remain in the country. The result of the 
Vestry* was that the shares of the company had gone 
from £31 to £14. He joined issue with the Vestry when they con- 
tended that the right of competition was expressly reserved for the 
local suthority. He contended that the Board of Trade considered 
that there should be no competition by the local authority until after 
In all cases of gas and water, the company was fully com- 
quens before there was any competition by local autborities, snd 

that was good for n and water, it should be good for electric 
light undertakings. The total capital of the company was £782,500, 
involved for 42 years over the whole of their districts. In Maryle- 
bone alone they had spent £219,733, and to гау that should be 
rendered of no value by the competition of the local authority was 
contrary to all precedent. With regard to electrici'y, that was the 
first time he had ever heard of competition by а local authority. In 
1896 there was a company in Bath supplying electricity under a seven 
years’ license, Both the company and the local authority applied 
for provisional orders, but Parliament made them purchase the com- 
pany, while only that year an spplication by the Leamington Cor- 

was thrown out, because they could not agree upon а 
purchase clanse. The Vestry conld ruin the company, and Parlia- 
ment vo far bad never allowed confiscation. 

Bir Јони Lossocx, M.P., said that in 1882 he was chairman of the 
Edison & Swan Company, and discuseed with the Board of Trade the 
question of the length of electric light orders. He pointea ont tbat 
the 21 years at that time was not sufficiently long to induce capi'alists 
to go in for electric undertakings. He considered that it meant 21 
years for certain. The Act of 1888 extending the period to 42 years 
шей a great spurt in electric lighting undertakings. Under that 
order the litan Company obtained the Marylebone area, and 
В was considered that the agreement with the Vestry was a security 
for the investors’ money. He certainly considercd that the agree- 
wen guaranteed the company for the 42 years, and he considered the 
competition of the local authority would be unfair. 

Mr. Warran Gospaw, manager of the Langham Hotel, spoke in 
Mlisfactory terms of the light supplied by the company. Their 
light came to between £1,200 and £1,300 a year. 

The Committee adjourned. 
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MABYLEBONE PROVISIONAL ORDER. | 
ыты Committee a бө House of Commons саве thelr bearing 
hr Pry Marylebone Vestry for a provisional lighting 

: Радик Baray, managing director of tbe Metropolitan Electric 
Bepply Company, was called, and stated that the company had 
expended 4 in Marylebone, and had 41 miles of conduits and 


132 miles of cables. Their average dividend had been 2$ per cent. 
ed bad met every demand made upon them, and it Tu n fair 
the Vestry should come in and compete, The company was in 


^ position to supply the whole of the district. They were capable of 
applying both a continuous and alternating current, and that did 
away with any necessity for allo xing another company to come in. 
ni : The continuous current would require & different 
of mains, and they had given notice of intention to lay such 


Continuing, Wrrwmss said the ifficulty in 
: y bad never had any difficulty 
aor mains till jast lately with the Marylebone Vestry. 
ae А D, consulting engineer to numerous local 
tider ties, gave evidence against tbe order, and said he did not con- 
an се в local authority should come into an area and compete with 
Mr g company, unless they purchased the undertaking. - 
the V, Mensur Tarron, Q C., in replying upon the application for 
entry, said that the real and avowed object of the company in 
the granting of the order was that they might have а 
* There was no doubt that if the order was refused to the 


Vestry, another grand would come in, and then instead of there 
being competition there would be combination. The Vestry had a 
statutory right to introduce competition either by themselves or 
another company, and the company were perfectly aware of that at 
the time they received their provisional order. There was, he 
believed, room for the Vestry without trenching in any way upon 
the interests of the company; there would only be fair mercantile 
competition between them. 

After conferring together in private, the Ohairman announced that 
in the case of the Marylebone order they found that the provisional 
order should not be confirmed. N 


DEcIsion m THE BERMONDSEY APPLICATION. 


After the conclusion of the Marylebone case the Снлтвмам said. 
In the Bermondtey case we suggest that the order should bs with- 
drawn, as the point raised in it is not, in our opinon, ripe for discus- 
sion. We are of opinion that the local authority should consider the 
question in the light of purchase. We think that if by an original 
order, or by purchase, any local authority becomes the sole power for 
electric lighting in ite district, it should not be interfered with by 
competition from the granting cf a provisional order to any company 
in such district, 

Mr. LrrrLeR, Q O., said the position bad not been discussed in the 
light of the decision, and he would have liked time to bave con- 
sidered it. 

The CHAIBMAN said they had suggested a course for the future, and 
had pat them perbaps in a better position by offering an alternative. 
They were prepared to decide. 

Mr. LirrL.z8 said there were some cases where it would be better 
to go downstairs tban be kicked down. If the Chairman would allow 
the order to proceed, they would accept a clause that they would 
take no steps till they bad purchased so much of the undertaking as 
was within their boundaries, either by agreement or arbitration. 

After further discussion the CHATRMAN said the Committee would 
meet again on Thursday to consider the point raised. 


beum Ra аута. B T arts at 


THE TELEPHONE INQUIRY. 


(Continued from page 103.) 
THE Select Committee on Telephones resumed its inquiry on Friday 
last, Mr. Hanbury presiding. 

Mr. J. 8. Fosses, replying to the Chairman, said he was the Oh 
man of the National Telephone Company. | 

The Снатвман: What we particularly wish to get from you, Mr. 
Forbes, is information as to the precise locus standi of the company 
before this committee, and, first, as to the legal position of the Post 
Office with regard to competing with you in existing areas. You 
recollect the T'reasury Minute of 1892, which distinctly stated that, 
ehould hereafter licenses be granted on other principles, no company 
now or bereaf'er to be licensed would have апу grounds of complaint 
ag to want of faith on the part of the Department ?— Yes. 

The agreement strictly provided for competition ?—Yes, but with 
qualifications. 

What are they ?—We should not have consented to give up our 

sition if a condition of that sort were to be taken too literally. 

efore we did consent to the agreement I had conferences with the 
Chancellor of the Exchequer (Mr. Goschep), the Postmaster-General] 
(Sir J. Fergusson), and with his successor, Mr. Arnold Morley. Of 
course, their difficulty was that it wae not competent for the Govern- 
ment to abrogate their absolute powers in a matter of this sort. But 
the result of the conference was that promises were given to me by 
Mr. Goschen, Sir James Fergusson, and later, by Mr. Arnold Morley 
that this condition would not be taken too literally, 

You bad a verbal promise from Mr. Goschen ?— Yes. 

Can усп give us а little more precisely what that verbal promise 
was ?—I called his attention to the qualifications in his speech in the 
House of Commons on Dr. Cameron's motion. There were in that 
speech certain qualifications, and certain indications of what the 
Government would do in certain events arising. He specifically put 
forward that, as regards the Telephone Company, if they were not in 
a place, or, if, being in a place, they conducted the business so badly 
that they ought to be ousted, they might be ousted, and the Poet- 
master-Ganeral, either by himself or by а new licensee, might take 
up a 5 position. Those are not the precise words, but that 
is what I understood by it. I asked what I was to infer from that, 
and I was told that so long as we conducted the business reasonably 
he we Ы not to be ousted in favour either of the Post Office or с? 
other people. 

There was а clause reserving the powers of the Postmaster-General 
both in the heads of agreement of 1892 and the perfected agreement 
of 1896 ?—Of course the agreement is drawn legally by Bir Robert 
Hunter, who is, very properly, extremely sensitive about the 
privileges of the Post Office, but Iam not standing on that agree- 
em asit was drawn with the distinct pledges from the authors 

me. 

Then really the agreement before the public must not 
its literal sense ?—I don't know how the public may aditus 
read in the sense which Mr. Goschen and Bir James Fergusson and 
Mr. Arnold Morley, not in a casual talk, but over and over again 
suggested was the condition on which we were to enter upon the new 
position by abrogating the powers which would have made us in- 
vulnerable against the Post Office. The heads of agreement were 
signed in 1892, but the agreement itself, in consequence of this very - 
question cf whether we would, or would not go in on the mere 
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abstract interpretation of that agreement, took four years to 
and it was daring the negotiations which extended over d period 
that these assurances were made over and over We would 


terms of the agreement ?—No. 
Was Mr. Lamb present at these interviews ?—At some of them. 
Was he present at the one with Mr. Goschen ?—Yes, I think he 
must have been. | 
Have you read Mr. Lamb's evidence before the committee of 1893, 


in which he said that the right of the Post Office to compete with 

the company had been distinctly reserved ? Zo it is, but the ges 

of those who negotiated the ment on the part of the were 
raliy constexed. 


that it was not to be too lite 

Before the committee of 1896, Mr. Lamb said that there was no 
doubt that the Post Office, without any breach of honour, contract, 
or faith, could grant additional licenses ?—Do you with Mr. 
Lamb ?—I have my doubts as to whether the Post O could do it 
without a breach of honour. 

You were examined before the committee of 1895 and said, on the 
uestion whether there was any honourable agreement that the Post 
ое should not grant competing licenses :—' The Post Office are 

absolutely free. I would go further and say that there never was 
the slightest qug directly or indirectly, of any such concession 
on the of the Post Office, or any promise or pledge to lock up 
their discretion, On the contrary, from to end, it was 
strictly reserved, and therefore, they are quite free.“ — WrmtESs — 
That is very natural and they did reserve it. 

But they reserved the discretion, according to you, under a verbal 
pledge not to exercise it ?—They чарадан the discretion with а 
positive promise that it should only be exercised in our case in 
certain circumstances. They have the discretion now. If they 
choose, they can begin to-morrow in any town, or give a new license. 
Bat И they did so, they would be breaking the pledges made by 
Mr. Goschen and others as to the circumstances in which the discre- 
tion should be exercised. - 

There is 5 record of such highly important promises 
which alter the whole effect of the agreement ?—I do not see that it 
alters it one bit. І do not think you approach the thing from quite 
the right pom of view. What was the position of the parties to the 
agreement at that moment ?— We were not seeking any favours from 
the Post Office. We were quite satisfied with ро We brought 
this into being, we ran enormous risks, and we had 
millions of money. I wonder that it bas not struck anyone we 
were notbing but the sgents of the Government in carrying out and 
maintaining their monopoly. We were deprived of the benefits of 
our invention by а legal decision in respect of what the Post Office 
monopoly covered. We were the agents who then, and probably 
now, know more about the difficulties and possibilities of the businese 


than anyone else. It was put to us, “ will you incur these conditions - 


for reasons of public policy?” We claim to be a branch of the Post 
Office, and what were we to do? Iconsulted my directors, and they 
were not at all so keen to abrogate the enormous powers which they 
bad against any competitors ; but it was felt that, as agents of the Post 
Office, they were bound to submit their views to the dominating 


department, and particularly when the matter was put to us 
ury. Mr. Goschen was good enough 


by the heads of she гем Mod К: 
to enlarge а good upon it, and we were · co-operate 
with the policy of the Department as far as we could. We were to 
J)) Eun wifes and speed: money in такаа 
our reg, 8 money 

the trunk oommunications. What came up from time to time was 
tbe effect of the telephones upon the public revenue, and whether it 
was wise to popularia the 

of destroying the telegraphs. 


phones at a great loss and at the risk. 


our area they should toll to us for of the 
ay кош pay performing one of the terminal 


the Post Office says 
rights now. 
you hear Mr. Preece say that if the Post Office were given а 

free hand he would be y 

do not fear the Post competition, but the result would 

we should between us make a mess of it. We should make 


were always willing to do whatever the Post Office wanted, but they 
had no stable policy, and we never knew what wanted. They 
could never make up their mind as to what they did want. 


ап fo it is a great public inconvenience that there should 
be two rival schemes in the same area? — Les. 

Bat the public convenience has not prevented you from competing 
with the Post Office ?—No; for the reason that they were in 
of the trunk wires. It is to the advantage of the Post Office that 
we should compete with them. I have no hesitation in saying that 
the working out of the agreement has done a vast deal more for 
telephonic communication of the country and for the interesta of 
country than the Post Office could have done by themselves. 

You say that it was for the benefit of the Post Office and the 
National Company alike that you should enter and compete 
them in these areas ?— Yes. 

I understand that just as you are 
thing that you should com in these areas with the Post Office, so 
you would not object to the perma 
pality ve tas, m you ?—1 object to it 

In 1895 you you should like to see the experiment tried 
corporation com with you on even terms ?—I think competition, 
whether it is with the Post Office or а municipality, їз an extremely 
bad thing for the community. It is wasteful, chaotic, and ought not 


to be done. 
ever agreed, in the public interest, that where you and 


Have you 
the Post Office are in competition the two exchanges should be coa- 


Assuming that licenses are каша шок E таа 


m on more favourable terms, 
that area has developed the 
risks and difficulties. ; 

Would it be unfair to grant municipalities licenses extending 
beyond 1900, say, fora period of 20 such as you would have 
enjoyed on licenses granted in 1891 7—1 think it would be unfair. 
Many of the years of our licenses have been spent in developing 
system and in finding out the best methods. 

Why should not a municipality be A ете a license extending 
beyond 1911?—All licenses are granted on 
day they will be terminated. Now, 
cost of the telephone services are the А 
the necessary provision for redemption of capital. Further, thete is 
the enormous charge of on. Between now and 1911 the 


company will have to spend about £5,000,000 for on. The 
m pality would haye the advantage of starting w we hare 
now arrived by the expenditure of much capital. All the difficulty 


Bat, though we have the power, we do not give 
assertions of that sort are quite unfounded and unjust. There ha 


Assuming your position of partnership with the Post Office, and 
that the Post Office or its licensees uino compete with you, do yoü 


claim a ect right to compete the Post Office in every aren, 
even Mages aao Wo were in possession of the whole of the. " 
country, and it was a question how much we were to give up in: 
support of this policy. | j "s 


ere isa large part of the country not divided into great now. Will you enter ieto an engagement ‚?—0л t 

It the Post Office created an area there, for its own purposes, would. conditions, if I get some equivalent. Wherever the Post Office and | 
you have к right to compete ?—I think not. the company agree to exchange communications thelr er 
Would you be in a position to refuse to oonneot your subscribers ve su ; I will undertake that there shall not be pre- x 
with the new area by the trunk wires?—No; any competitor сап ferences of any kind. I would give up the right to give preferences us 
from any ares call for any subscriber on our system. |. — for an i no licenses should be granted extending n 


Are u anthorised to compete in such a case under the agreement ?— 
I should not think so, without the consent of the Post Office. 


The said he would ask Sir Robert Hunter what his is, and the municipality would be?—The company ч 

was on the question. ^ | to supply everyone who applied, on conditions. We cannot put our ч 

Bir Бовват Ноитив said hie view was that if the Postmaster- val itetruménts into clases where they might be sold or pawned. T 

General constructed an exchange area in order to connect it by ће But we would serve all а plicants as whose respect" ү 

trunk wires with one of the other areas, so as to put i$ in communi- ability and substance we were satisfied It would be folly to refuse MT 
cation with the National Telephone Company's subsoribers, the а repeatable customer. 

company Fond havi a FF | E. аз to wayleaves above Is it nat the faot that yon E 

: : ere ia no un ing to serve even substan allow you T 

between tbe Post Office and the National Telephone Company that . s 3 / Ў 


the company shall not exercise its rights аз to competition? Not at 
all; there is no limitation of the powers which we now possess. 
Beyond those areas we cannot into any other area without the 
consent of the Postmaster-General, 

Apart from the question of competition, would you put such an 
area as I have suggested in connection with your subscribers by means 
of the trunk wires ?— Од conditions; if the Post Office in aren 


) may it mig 
the Pot (de, 
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telephones in use belonging to the терш ка the 
4s. 8d. The company had spent 
most legitimate fashion, without extravagance or 
There was no justification for the suggestion that the 
be brought up for £2,500,000. After 1904, they 
would not spend another in development, 
The Committee then adjourn 


At the resumed sitting of the Committee on Tuesday last.—Mr 


Ha 
Я 
® 


| 


e cross-examination of Mr. J. S. Forbes, the 

NEM RE Р а d that they ould not 
to Mr. dr. FORBES w 

: had received an 


that would consider 


assurance from the then Postmaster General 
an VV to him with regard to the 
laden areas. 


Was there anything else you considered important in that verbal 
understanding — Tes; competition in areas was equally as im- 


— ye areas ?—The contract we were about to enter into 
Goschen 


in Hansard, The result 
ly understood that if the 
кие MT MA мое there wished to 


if it conducted its 


In areas where your company was out the work satis- 
factorily the Postmaster- General gave you a verbal understanding that 
there would be no competition ?—Yes ; and Mr. Gosch on wan edt. 
I thiak, М some of the interviews which I had from time to time 
There was always a third party 


present. 
Do you mean to say that such an important consideration as that 
there should be no competition in your areas was not written in any 

'" ?—It was spoken in the House of Commons. 
there an about it in the agreement of 1892 ?—No, nothing 
fice retain their absolute discretion as to giving 


in which the com was already establish 
— reascuahle efficiency d 


you think that that verbal agreement or arrangement 


way, that one essential part of this agreement 
imply remains in the memory of one of the contractin and 


Treasury minute, which is based upon that agree 

or with the narrowness of a lawyer, but as men 

of honour, and men of business would read it, I say anything which 

e Man Nie spiri of the agreement would be а wrong to 
опе 


the letter only, | 

You wish ШИРИНА understand that the distinct statement 

in the forma] agreement is one, the letter of which yon are not bound 

by ?—Weare bonnd by it if the Government of the day disregard the 
of their predecessors, bat I don’t they 


та. Mr. Oawrar, Mr. Fonpns said it would seem from the 

2. i 64 d lb. lant bad given quite а dieses? AO 
ar. 

conid only appeal to aag come before the Committee 


You say that the company was in an invulnerable before 
they allowed CCC 

ou sold the Government the trunk lines, and they gave you money 
for them, and in addition they gave you facilities in the way of — 
leaves and areas ?—Yes, but we should not have agreed to the 
but for tho assurances I have told you of. 

But you have made an excellent bargain, because although the 
Government did not agree that there should be no competition, as а 
matter of fact you have been free from competition for seven years ? 
—As to the n being so excellent a one, I bave поё made up m 
3 that it can be so described. Perhaps you have not examined i 

ve. 

But you have had & mono т seven years ?—That is во. From 
one point of view tho barana & reasonably fair one ín to ita 
termination, but it could be made extremely unreasonable by some 
action of the Government in the meantime, and until I koow what 
they are going to do I cannot say whether the bargain is a good one 
or а bad one for us. | 

It has proved an excellent bargain во far, because you have been 
able to pay interest on an enormous capital, and to put by large 
reserves, and the shares of the National Telephone gu se now stand, 
I believe, at & very high premium in the market ?^—T'hat is only what 
I may call the popular and ignorant way of putting the matter. It 
is really not true. 

Mr. OawrzY then examined tbe witness at some length as to the 
reason which led the National Company to buy up the Manchester 
Company, and ín reply, Mr. Forbes said that that company was 
bought up along with others, in pursuance of the arrangements they 
came to with the Post Office. to buy up all the licenses. The Man- 
chester Company was in operation about 3} years, and during its 
со it spent about £60,000 and never realised one farthing 

profit. 

In yoa: evidence ín 1895 you ано that 5 м — 
effect o your com up to mark ?—Yes, bu 
cc uhi Meme 

0 ва competition pro chea 
and efficiency ?—Oompetition applied to some things is wholesome, 
to others it is just the reverse. In the case of so delicate and diffi- 
cult a service as the telephone, competition would not result in 
increased efficiency. 

By Sir Jamzs Үоорносев: He objected to the of licenses 
to municipalities on two broad grounds—first, that it would be incon- 
sistent with the equity or arrived at between the com- 
pany and the Post Office; and, secondly, because it would admit of 
competition. It would certainly be a violation of the spirit of the 

t were such licenses granted. He did not attempt to get a 


agreemen 
stipulation in the heads of the ment, or in tbe subsequent agree- 
should not gran 


ment, that the Post Office t competing licenses either 
to com or municipalities, for the simple reason that he knew it 
would be impossible. 


Mr. ARNOLD Монгу, who was Postmaster-General from 1892 to 


perfect! 
ment signed by Sir James Fergusson, and with the 


How did you get that information ?—From the reports of the. 
conversations and negotiations that had taken placs. I was fully 
informed by the Post Office officials of what had taken 

Did you get it direct from Sir James Fergasson ?—No; I had no 
communication from him. 25 

Or from the Chancellor of the Exchequer, Mr. Goschen 7—No. 


es represented tything bindi 750 

eve ng on tbe Post 
Office, both y and in honour. There had been the general 
assurance, whi M a myself on several occasions, that the Depart- 
ment and I, as h carry 


on. 
You say Mr. Forbes tried to get concessions. с2а a matter 
of fact, get them ?—No ; I gave no concessions, beyond the general 


t, which, in my opinion, was not altogether the best agree- 
ment that might have success, because I recognised 
as а final agreement. 

Is it not a fact that the clause relating to com in the heads 
of agreement signed v prison is almost word for word 
thesame ав the clause in the comp agreement of 1896 ?—I could 


not say whether they are the same word for word, but are in 
irit certainly, and they left the Department absolutely . 


ыла —————.————————— 
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to be read in any other sense? —Oertainly, that was my impression, 
and I heard n g to the contrary. 

Would you have felt free if you had wished to give a license to a 
competing company ?—I should have felt absolutely free in any case, 
although my own opinion was very strongly against competition, 
unless the Post Office was forced to it in the public interest. 

That is your private opinion, but as s public official, you would 
have felt that there was nothing binding you in law or honour to 
prevent yon grauting s competing licenre ?—Certainly not? and I 
think Mr. Foibes admitted that before the Committee of 1895 

Did you feel perfectly free, too, to do as yon chose with regard to 
areas ?—Yes, both as regards the creation of new areas and the exten- 
tion of existing areas. 

There was no understanding binding you to use your discretion in 
any sense f«voursb'e to the company ?—No, except the eral 
assurance, which I understood had been given, and which | pave 
myself, that we should act in a reasonable spirit, and with the object 
cf making the policy of the agreement a success. 

In reply to other questions, the WrrwEss stated that he left Mr. 
Lamb a free hand in working out the details of the general scheme 
as to areas, subject, however, to the observance of the principles 
embodied in the memorandum of which he had approved. He thought 
the Post Office was the only body which could give a really effective 
telephone service to the whole country. Personally, he was opposed 
to giving municipalities the power to work the telephone. That 
power should be reserved, and should be exercised only in the case 
of the National Company not giving a service which was efficient and 
fairly cheap. If they had two separate systems competing in the 
eame area they must have waste and great inconvenience to the tele. 
phone subscribers, half of whom would be under one system and ha'f 
under the other system. | 

The Committee then adjourned. 


LONDON COUNTY COUNCIL. 


AT the weekly meeting on Tuesday the Council resolved to lend the 
Hampstead Vestry £39,980 for extensions of buildings and additional 
electric lighting plant, and £23,840 to the Vestry of Islington for 
mains, conduits, arc lamps, and t ormers. 

The Shoreditch Vestry made an application for э loan of £20,539 
for electric lighting purposes. With regard to this, the Finance 
Committee stated: “Of the amount applied for, £17,029 is stated to 
be for engineering works, made up as follows: £4,984 for additional 
expenditure on boilers, £9,068. for additional mains, £1,312 for motor 
transformers, &c., and £1,665 for sundry expenditure, ircluding 
£1,000 for steam mains, pumps, &c. The Council's engineer reports 
that sufficient information has not yet been given to justify the outlay 
of #4 984 for boilers, and thst it appears probable that part of this 
outlay at least should b» charged against the duet destructor portion 
of the work, and that of the £1,665 only £300 of the item of £1,000 
for sundries appears properly chargeable to the electric lighting 
outlay, and that for the present the loan should be limited to the sum 
of £11,945." The Committee concurred in this view, and the Council 
resolved to restrict the loan to £11,340. 


UmpEBRGBOUND TELEPHONE PIPES. 


In May last the Council decided to require the National Tele- 
hone Company to enter into an agreement embodying certain con- 

tions with regard to the underground works which have been 
executed by the company under the conditional consenta given by 
the Council on various occasions. The sgreement will shortly be 
ready for completion, and the Highways Committee asked that the 
geal of the Council should be affixed to the agreement вз soon as 
ready. 

| | Tum SouTHWABE PROVISIONAL ORDER. 

The Highways Committee reminded the Council that last February 
disapproval was expressed of certain works proposed to be carried 
out by the County of London and Brush Provincial Electric Lighting 
Company under its Southwark order, 1892. The Council took that 
course in consequence of the Vestry of St. George-the-Martyr having 
stated that it refused sanction to the works, and bad applied to the 
Board of Trade for the revocation of the order, having regard to the 
default of the company in not having complied with the require- 
ments of the order, which was granted five 6 ago, that the mains 
within a certain defined area should be laid within a specified time. 
The Vestry further stated that it had under consideration the ques- 
tion whether it should iteelf undertake the supply of electric current 
in the parish. The company subsequently served а fresh notice of 
intention to execute the works referred to, and the Council, for the 
xeason above stated, again disapproved them. The company 
appealed to the Board of Trade against the decision of the Council 
and of the local authority, and the appeal was heard before Major 
Cardew at the offices of the Board. e Board expressed a desire 
to bear any representaticns which the Council might жі.) to make 
with regard to the matter, and the chairman of the Highways Com- 
mittee (Mr. Benn) and Mr. Thornton attended, and supported the 
views of the local authority. 

The Board of Trade gave its award on July 11th, allowing the 
appeal, and approving the works, tu5j-ct to the following conditions: 
«1. That the undertakers give з written undertaking to the Board of 
Trade that they will at once commence and diligently proceed with 
the execation of the said works, and that if within 18 months from 
the date of this order the undertakers are unable to give a supply of 


en in the h of 86. the-Martyr, Southwark, from any 
3 d pis belonging to them, and existing at the expiration 


of the said period of 18 months, they will at once proceed to 
within the said parish, or within some adjoining district, a ш: 
station, from which а proper and sufficient supply of energy in the 
said parish can be given. 2. That the undertakers, without delay, 
furnish the local authority with a correct plan of the said works, 
together with details of the sizs and situation of the proposed trans- 
former chambers and street boxes. 3. That thie order shall not be 
held to fix the exact position of any transformer chamber, but that in 
case of any difference arising between the local authority or the County 
Oouncil and the nodertakers with regard to the position of any trans 
former chamber, the matter shall be determined by an inspecting 
‹ сет appointed for that purpose by the Board of Trade.” | 
Ocmmenting upon the question, the Highways Committee stated 
that safeguarding conditions of considerable importance have been 
secured through the action cf the Council and the Vestry. 


THE CHEMISTRY OF BOILER WATERS. 


IT is probable that the question of the impurity cf water for steam 
purposes is about as important in America as it is here. The same 
impurities seem to occar in about the eame proportions, and aa with 
ourselves, there are many supposed cures. A recent paper by Mr. H. 
L. ffman lays a good deal of stress upon the corrosion of boilers by 
means of dissolved oxygen. Oxygen is so much more soluble than 
nitrogen in water, that the air taken up by water is not true air; it 
is made up of а larger than proper ratio of oxygen. When heated, 
the oxygen is given off by the water, and ite chemical activity is 
increased. We have come to think that as oxygen attacks boiler 
plates, arid does so chiefly near the point of feed entrance, it would 
be desirable to free it of oxygen before it enters the boiler, by passing 
it through a receiver filled with iron turnings. These present s0 
much surface to the water that they would readily sbsorb any oxygen. 
They would also destroy апу acidity, and particularly remove jas 
such corrosive agents asa iron plates. 

Nitrates are corrosive salts, and magnesium chloride being an 
unstable salt, is apt to give rise to free hydrochloric acid. This 
seems to be what occurs in the water of the Thames below London 
Bridge, and causes such serious corrosion. Some waters are very 
difficult to treat ins way to deposit their scale: forming nano 
For example, it is possible to destroy calcium sulp by con- 
verting it into calcium carbonete, which may be deposited, but 
the resalt of using soda for this purpose is to leave sodium SA ATH 
in solution. Toough a very soluble salt, it is not infinitely soluble, 
and rapidly concentrates with dangerous results to the plates. We 
cannot state exactly the effect of sodium sulphate upon water, but it 
is certain that the effect of sodium carbonate is to destroy the cooling 
effect of water and incur riek of overheating. 

The modern tendency to use sodium flaoride and trisodium phot- 
pose to convert the calcium aud magnesium compounds into floccu- 

ent precipitates, as described by Mr. Baker, produces highly soluble 
and non-corrosive salts of sodium. 

It is against the undue concentration of these tbat engineers should 
specially guard themselves. From the cbalk waters of the south of 
England, the scale produced is а carbonate scale. This can be best 
prevented by the use of lime before the water enters the boiler. 
Ma badly scaled boilers when the scale is carbonate can be cleaned 
by dilute hydrochloric acid. The use of this is only to be carefully 
attempted. It is possible no harm may accrue to the boiler until the 
scale has disappeared, but this requires watching. E 

As regards soda salts in solution, we may add that the boiler insur 
ance companies do not care now to insure boilers at above 15 Ibs. 
pressure which are used for the concentration of soda liquor. In a 

etter now before us, the chief engineer of ойе of the companies 
states that in such boilers unexpected fractures and collapses are 10 

to occur in a manner not yet satisfactorily explained. Undoubtedly 
soda ash has these effects, and other soda salts must be 

against in the absence of proof to the contrary. 


—ñ 


REVIEWS. 


Acetylene Gas, Its Nature, Properties, and Uses; also 
Calcium Carbide, Its Composition, Properties, and 
Method of Manufacture, By G. F. THOMPSON. Liverpool: 
Publi-hed by the Author, Lombard Chambers Bixteth, 
Street. 1898. 8з. 6d. Post free, 33. 9d. | 


This little work originated in a lecture delivered by the 
author before the Liverpool Polytechnic Society, the primary 
object of which was to make known the properties of acety- 
lene, and by pointing out its alleged advantages in contra- 
distinction to its alleged dangerous character, to remove the 
suspicion attaching to it, and to allay the fears which have 
been aroused: by the occurrence of accidents through its 


agency. 


This is not quite what Mr, Thompson saya in the first 
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paragraph of his ace, for in this he makes it parfectl 
clear io the dci rin he is а partisan and posing as thon 4 
he held а brief for this new illuminant. On perusing 
book, which is brightl , if, at times, loosely written, the 
average reader will probably fail to be convinced by Mr. 
Thompson's mere statements that acetylene possesses the 
harmless character which he attributes to it. We have 
endeavoured to bring to the study of this little book an 
unbíased mind, and to set aside any feelings that might, 
aps, arise in us regarding an illuminant which professes 
to be so much superior to everything else as acetylene does. 
We have looked, therefore, through the various chapters for 
any proof that acetylene is so harmless as it is represented to 
be, but we have sought in vain. Although the author refers 
to the alleged poisonous character of the gas, its products of 
combustion, and remarks upon the highly endothermic 
character of the compound, he does not attempt to disprove 
the statements which have baen made respecting it, nor does 
he give any acconnt or explanation of the numerous accidents 
which have taken place. On the other hand, he emphasises 
over and over again the harmlesaness of the gas, and com- 
‘plains of the various misstatements which have been made 
respecting it, thongh he does not pillory these so-called state- 
tents and show upon what grounds they are based, nor, as 
we have said before, does he give any account whatever of 
the accidents which have taken place, nor show how they 
| might have b2en prevented. The author rather treats the 
er as one would be disposed to treat a child when 
teaching bim to swim, and we fancy him saying again 
and again, It's all right; there is no danger.” But this 
would scarcely do for a book, even of such modest preten- 
sions as the one which we have passed in review. We 
expect something more than the author's reiterated assur- 
ances, and we think that he might have been at some 
pains to review the literature of the subject and to answer 
the v charges which have been made against acetylene, 
eren if he prefer to gloss over the accidente whioh have hap- 
pened, as being the unfortunate but necessary accompani- 
ments of a new thing. | 
. It is possible that Mr. Thompson has adhered too closely 
lo his lecture style in this book, and we think he has; but 
be certainly ought to dissociate book style from lecture style; 
at any rate, he ought to have recognised that that which 
‘would pass very well in a popular lecture, will hardly be the 
юп of pabulum for a book, statements in which would be 
bap weighed and reflected upon by the intelligent 


Me vote with some surprise an entire absence of references 


to patent literature. It seems to us that in dealing with such 
8 new subject as illumination by means of acetylene, patent 
literatnre should have been generously drawn upon, and a list 
of patente, even if nnaccompanied by short abstracts of them, 
should have been considered essential. We note also a great 
of references; but Mr. Thompson must know that 
the value of statements is enhanced if the writer can give 
hisanthorities, The literature on this subject is necessarily 
rather scanty, but many books have been published in France, 
М any rate, which should have been studied and referred to 
by the anthor before he ventured into print, Possibly he has 
Hüdied them; if so, due acknowledgment should be made, 
and a list of the literature of the subject should have been 
appended to the work, 
he book is too small for detailed review, and also there 
are many points upon which we should like to join issue with 
writer, bat we must refrain from want of pg | 
‚ On the whole, this little work is one of the best contribu- 
lions to the subject which we have yet read, and it cannot 
ail to be of nse to those whose attention is being attracted 
to it, It strikes us, however, as being rather a skeleton book, 
and if only Mr. Thompson will, in a new edition, pat flesh 
apon its bones, and then clothe it decorously and suitably, 
we think it will be a much more useful contribution to our 
knowledge than in its present form it is. Among other 
88, we would suggest that illustrations should be given, 
wing the different forms of burners in which the gas is 
Consumed, the apparatus used in ucing the calcium 
carbide, &c, The book is worth obtaining, and those who 
are Interested in illumination will, whether their tendencies 
lean towards electricity or gas, do well to study it. We cer- 
J cannot class it amongst those useless books which 
Dobody wants to read, much less purchase. | 


Steam Boiler Construction. Ву Water B. HUTTON. 
London : Croeby, Lockwood & Co. 1898. 


We do not know the author of this book, nor do we know 
anything of his bringing up, training, or experience, but he 
has certainly written one of the best, if not the best, books on 
boilers that has ever been published. Whether from his 
own experience or by reason of a singular ability for collect- 
ing information of the right kind and putting it in а simple 
and accessible form, the author deserves the utmost it. 
The title is somewhat of a misnomer. It should have been 
extended to include working, for the book is an excellent 
guide on everything connected with the treatment of boilers, 
the handling of furnaces, and the qualities and capacities 
of fuels. The first section of the six into which the 
volume is divided deals with heat and fuels generally, 
including non-conducting materials, &c. The tables are 
good, and the verbal definitions of terms such as 
specific heat, latent heat, &c., are clear and concise, and 
suited to the practical man, and even the non-technical lay- 
man of intelligence who can comprehend English. 

There is no attempt at any finical definition ; the lan- 


_ guage is simple and to the point. But it is in the selection 


of facta and figures that the author is so commendably good. 
The subsequent sections of the book include chimneys and 
data as to water, heating surface and iculars as to 
furnaces and shells, strengths of materials and structural 
details, descriptions of types of boilers, boiler setting, &c., 
and, finally, general details, as safety valves, injectora, &o., 
t. tate explosions, &c. 

aking at random the question of stoking with referenoe 
to draught, grate area, fire thickness, we turn to the 
which deal with these subjecta, and find а clear recognition 
that draught, size of fuel and thickness of fire, are closely 
interdependent factors. We find it clearly stated why a thin 
fire is apt to be wasteful, if not in the care of first-class 
stoking, and in this one ee of stoking a reader will learn 
how important a matter stoking may be, and how, say for 
purposes of a fictitious test, a stoker may purposely do well 
or Ш, and secure widely divergent results. We need not 
expand our remarks on these points; sufficient to say that 
Mr. Hutton is a safe and accurate guide. Throughout the 
book occasional brief sentences are met with, which show to 
the practical man that the author knows his subject. Com- 
mercially, also, the book is valuable for its information on 
the cost of evaporation, with various fuels and waste sub- 
stances, and there is much other valuable commercial infor- 
mation, some а little aside of the title, perhaps, but closely 
connected, and by no means out of place. Undoubtedly this 
is the standard book on steam practice, so far as steam gene- 
ration is concerned, and if he never does anything more, the 
author will have earned the thanks of the profession for what 
he has done in getting out this work. | 


Industrial Electricity. Translated and adapted from the 
French of Henry de Graffigny, and edited by A. G. 
ELLIOTT, B.Sc. London: Whittaker & Co., 2, White 
Hart Street, Paternoster Square. 


This book is the first of а series on electro-mechanics which 
the editor intends bringing out. The plea for the translation 
appears to be that in the original French many thousands 
of the work have been sold. The book is undoubtedly a 


reliable one, though on page 13 we meet with the statement 
that the ohm is the resistance of a column of mercury 106 


centimetres long and 1 square millimetre in cross-section ; 
it seems curious that the editor should not give the precise 
length of the column instead of the approximation only. 
On page 43 it is stated that the Post Office standard cell is 
simply a Daniell cell in an ebonite Бох; it may be mentioned 
that this form of standard has recently been abandoned, 
and a form of dry cell is now employed for the purpose. 
The Callaud cell, by the way, is called the Calland cell in 
error. On page 148, 200 words per minute is spoken of as 
an enormous speed for telegraph working, a speed which 
* will probably seem very slow 50 years hence.” Ава matter of 
fact, 600 words is now, and has been for some time, the highest 
Wheatstone automatic speed. The book cannot be considered 
as an elementary one; indeed, it would afford but very little 
information to tho:e who had not previously made a study 
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of electrical phenomena. Such matter as is given, however, 
is sound and well put together. The actual chapters are as 
follows :—I., Nature of Electricity; II., Electric Units; 


III., Magnetism and Induction; IV., Practical Measurement . 


of Electrical Quantities; V., Chemical Generation of Elec- 
tricity; VI., Accumulators; VII., Dynamo-Electric Ma- 
chinery; VIII., Electric Light; IX., Electricity as a Motive 
Power; X., Electro-Chemistry and Eleotro-Plating; XI., 
Bells and Telephones; XII., Telegraphs. 


MAGNETIC SUSCEPTIBILITY OF 
MATERIALS. 


In the Physical Review (America), April, Mr. Albert P. 
Wills described a series of experimentis to determine the 
magnetic susceptibility of various materials the results 
obtained being as follows :— 


— — — ͤ——n T — mm e 


— — R6ẽᷣ—ũ. —————— = ee —ę—— 


Material. | K x 10° : Observations. 
| 
Marble, 5 kinds — 603 to — 940 | 
Aluminium... " + 1°88 | ‚ 
Glass 3855 de: — 578 | ( Tin is known to be diamag- 
i 35 . | netic, and this value of К for 
Tia ... us i + 2 ү antimony is smaller than 
Antimony ... nea m 4 ! | usual. Both samples were 
Bismuth ; — 12:25 suspected of containing iron. 
Bolphur  .. -— — 765 
Ebonite — ... m + 1:08 
Paraffin T — 577 
White wax... — 5560 
Shellse А — 394 | f The series of five values Er 
: — 8 responded in order to the 
Wood, 5 kinds — 16 to 51 [ms the hardest wood 
being most diamagnetic. 


A series of observations were made on bismuth in fields 
ranging from H = 1,620 to н = 10,450, which seem to 
show that the value of к does not vary with the strength of 
the field, and observations on white wax are said to give 
a similar result, though in this case no figures of it are given. 

The measurements were made by weighing a slab of the 
material in a magnetic field, in the mode shown in the figure, 
the dimensions being such that the field could be treated as 
uniform all over the lower bonodi surface of the slab, 
could be neglected along its upper edge where the slab was 
suspended, and was unchanged by the insertion of the slabs in 
the air-gap. ‚ 

The formula used to state the connection between the 
vertical force on the slab and the magnetic susceptibility is 
271 = А.к. 2, 


where F is this force, 
A is the area of the lower surface of the slab, 
x is the susceptibility of the material, 
H is the strength of field at the lower edge. 


Au elaborate proof of the equation is given in the paper, 
but it may be shortly stated thus. To lower the slab through 
a short distance, d y, ів equivalent to replacing the air in 
that space by the material under test. The energy repre- 
gented by the magnetic induction in that space when occupied 


by air is iz A.d y . Hz, and when occupied by the material 
т 


Е A. d . Ez. The work done in lowering the slab is the 
- 


difference of these quantities, i. a., 


— 1 
Fdy ="; .A.dy.B, 
and 


2 FT S A. c. H 


The value of H was determined by weighing in the field a 
eonducting frame identical in form with the bounding 
surface of the slabs carrying a known current. 

The comparison between the mechanical foroes on this 
conductor and the slabs of material is an excellent illustra- 
tion of the equivalence of a current of any form to its 
equivalent magnetio shell. The details of arrangement and 
manipulation of these experiments offer many points of 
interest. 


NEW PATENTS.—1898. 


expressly for this journal by W. P. Тасымов & Oo 
Jilectrion] Patent Agents, 899, High Holborn, Londen, W.O., о when 
ell inquiries should bs addressed, 


14,661. "Draw and joint or intersection boxes for electric wi 
on the tubular system and the like" R. A. Dodos. 
Jaly 4th. 

14,666. ‘Improvements in electrical fusible cut-outs.” A. J. 
Howarp. Dated July 4*h. 

14,694. "Improvements in and connected with electric arc lamps.” 
E. Воснногт2 and J. TayroB. Dated Joly 4th. 

14,714. “Improvements in vacuum dielectrics, electrodes, and 
apparatus for the production of ozone." D. ManrINI. Dated July 4th. 

14,715. "Improvements in tubular conduits for electric wiring." 
T. Taxrom. Dated July 4th. 

14,726. "Improvements in primary batteries." W. Rowsornam. 
Dated July 4th. 

14,732. “ Method for obtaining combined alternating and con- 
tinuous currents and distributing the same for the electrical trans- 
mission of power, particularly for electrical traction" M. Оюм. 
Dated July 4th. (Complete.) 

14,761. "Improvements in electrical safety fuses or ‘ cut-outs.’” 
W. E. Lanopvon. Dated July 5th. 

14,785. "An improved method of facilitating the coupling and 
ariel og of alternating current dynemos.” G. DzeTTMAB. Dated 

aly 5th. 

14,793. "Improvements in insulators.” Taz Bnrirsm Тномвок- 
Houston Company, Liurrep. (B. Willard, United States.) Dated 
July 5th. (Complete.) 

14,800. “Improvements in and relating to electrical heaters, 
rheostats, and the like having comminuted resistance for the electric 
current.“ R. van R. пл, Dated July bth. (Complete) 

14,809. "Improvements relating to electric accumulators or storage 
batteries, and to the manufacture of plates or electrodes therefor.” 
W. Н. Вмттн and W. Witt. Dated July 5th. 

14,810. "Improvements in electric couplings.” W. J. Davr. 
Dated July 5th. 

14,826. “Improvements relating to electric railways.” B. 
BzmLrrikLD. (The Westinghouse Electric and Manufacturing Com- 
pany, United States.) Dated July 5th. 

14,835. "Improvements in electrical curative appliances.” J. 
GaLLEGOS. Dated July 6th. 

14,839. ''Electro-deposition of metals by high tension currents." 
E. ANDREOLI. Dated July 6th. 

14,868. “Improvements in primary batteries." P. Эттвмв. Dated 
July 6th. 

14,907. An improved aro lamp with magnetic carbon move 
ment" F. BMANN. Dated July 6th. (Date applied foe 
under Patente, &c, Act 1883, Sec. 103, January 31, 1898, being 
date of application in France) (Complete.) 

14,909. "Improvements in electric conduits.” J.PescuEx. Dated 
July 6th. 

14,934. “Improvements in junction boxes and like fittings for 
electrical wiring.“ G. A. OLARE, W. MoAurar, and J. A. Молва. 
Dated July 7th. 

14,947. "Improvements in apparatus for telegraphing without 
wires.” W. J. Ввоокв. Dated July 7th. 

14,953. “Electric sounding apparatus.” Н. E. Warren. Dated 
July 7th. 

14,958. “Improvements in electric motors and dynamo-electsic 
generators." F. H. Van AT. Dated July 7th. 

14,959. “Switch and contact apparatus for the cars of electrical 
railways and tramways.” Siemens BROTHERS & Company, LIMITRD. 
(Siemens and Halske Aktien-Gesellschaft, Germany.) Dated 
Jaly 7th. (Complete.) 

14,983. “Improved means of making connection with electric 


cables" R J. Hatton and W. T. Hencur's Тигкаварн Works 
Company, Limrrep. Dated July 7th. 


15008 „An improved electric switch." G. Нил. Dated July 
8th. 
15,028. “ Improvements in the manufacture of electrodes.” H.J. 


Happan. (O. Francke, Germany.) Dated July 8th. (Complete.) 

15,032. improvemente relating to the fixing of electric wires 
or cables." B. W. MrroHzLL. Dated July 8th. 

15,040. ‘Improvements in automatic circuit breakers.” ТИЕ 
Ввттієзн Тномѕом-Носвтон Company, Limiten. (Е. M. Hewlett, 
United States.) Dated July 8th. (Complete) . 

14,041. “Improvements in circuit breakers." THs BBITISH 
Тномвон-Носвтох Company, Ілмтер. (E. M. Hewlett, United 
S:ates.) Dated July 8th. (Complete.) | 


15,082. “Improvements in electric telegraphs for ships and for 
other pu „ Eversarp & Утамогеѕ, Limiten, and 8. Evas- 
SHED. Dated July 9;h. 


16,100. ‘ Electrical influer oe machines." W. В. Рірокои. Dated 
July 9th. 


15,128. “Improvements in the manufacture and production of 
insulated electrical cables or conductors and apparatus to be em- 
ployed in the said manufacture." А. H. Howanp. Dated July 9th. 


15.144. An improved system of electric traction." N. FLEOH- 
TENMACHER. Dated July 9th.  (Complete.) 
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THE STANDARDISING OF ELECTRICAL 
PLANT. 


IN our issue of May 27th last, in an article on “The Stan- 
dardising of Generators, Motors, and Transformers," we 
referred to a discussion on this subject which had taken 
place at a recent meeting of the American Institute of 
Electrica! Engineers. 'The outcome of this discussion was 
the appointment of a committee, who were instructed to 
consider the question of standardising and to report to the 
Institute; and we now have before us a copy of the pre- 
liminary report of the committee, which has been published 
by the Institute in order that all its members may have an 
opportunity of oriticising it and of making suggestions 
before it is officially 6 ог Printed in permanent 
form. 

The report deals with the following points, viz.:— 
Efficiency, rise of temperature, insulation, regulation, varia- 
tion and pulsation, rating, olassification of voltages and 
frequencies, and in an appendix with apparent efficiency, 
power and inductance factors and notation. Dealing first 
with efficiency, the report commences with the definition 
that the efficiency of any apparatus is the ratio of the net 
power output to the gross power input, and proceeds with 
the statement that electric power should be measured at the 
terminals of the apparatus, and that in alternating current 
machinery the power should be measured when the current 
is in phase with the E.M.F., except when a definite phase 
difference is inherent in the apparatus, as, for example, in 
induction motors. Mechanical power is to be measured on the 
shaft of the machine, and is to include bearing friction and 
windage, but is not to include loss in gearing or belts, nor 
the increase of bearing friction due to belt tension; with 
this exception, however, that when a machine is mounted on 
the shaft of prime mover so that it cannot be separated 
from it, all losses due to bearing friction are to be excluded 
owing to the practical impossibility of determining them 
satisfactorily. We do not see why bearing friction should 
have been singled out as not measurable, as it appears to us 
that under the conditions named it will be just as difficult 
to measure accurately the other losses in the electrical 
machine, and it would have been better to treat the com- 
bination as a whole, and say that in such case the efficiency 
of the combination must be determined by the ratio of 


Ya or by the steam consumption per kilowatt per hour. 
- After stating that all the losses may be determined indi- 
vidually, and should be measured at, or reduced to, the 
temperature of continnous operation, the report proceeds 
with the application of these rules to various classes of 
machinery, commencing with commutating machines. Under 
this head, we note that special attention is drawn to the 


importance of determining the losses due to friction of 


brushes on the commutator and to brush. contact resistance, 
C 
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but no suggestion is made as to how these losses should be 
measured; also, that it is stated that in calculating the 
excitation loeses, the loes in the field coils alone should be 
included in separately excited machines, but that in self- 
exciting machines the loss in regulating rheostate should also 
be debited to the machine. Why the separately excited 
machine should be more favourably treated than the self- 
exoiter is not stated, and if any difference is to be made 
between the two, it should rather be that the whole energy 
required to drive the exciter should be debited to the 
separately excited machine. 
. In alternating current machinery, it is proposed to measure 
the bearing friction, windage, hysteresis, and eddy current 
losses, by driving the machine on open circuit by a motor; 
and to obtain the total loss by adding to these stray losses, 
the C? R losses in armature and fields, and also a quantity 
representing what are called in the report “load losses," and 
are defined as being the difference between the total losses 
under load and the sum of the losses specified above. The 
method of arriving at the amount of energy to be added for 
load losses is somewhat arbitrary, as it is proposed that the 
machine shall be run on short circuit and at full load cur- 
rent and normal frequency, by diminishing the strength of 
the field; then, if the energy required to drive it under 
these conditions, minus friction and armature C? R losses, 
does not exceed 20 per cent. of the open circuit core loss, the 
load losses may be considered negligible. Should it be in 
excess of 20 per cent., then 50 per cent. of this excess should 
be taken as representing the load loss. We should certainly 
prefer, wherever possible, to determine the efficiency under 
load by driving the machine by a motor, the efficiency of 
which has already been determined at various loads. | 

For induction motors and generators it is proposed, owing 
to the importance of load losses, to run them on a brake and 
determine the efficiency by measuring the electric input by a 
wattmeter, and for transformers it is proposed to measure 
core losses on open circuit and C? R losses, and to add thereto 
load losses measured by short-circniting the secondary and 
impressing on the primary an E.M.F. sufficient to send full 
load current through the transformer. The load losses will 
be equal to the input measured by a wattmeter minus the 
С? R losses, "m "P 

The report next deals with rise of temperature, and not 
only describes methode of determining the rise, bnt also 
recommends certain maximum values of temperature rise for 
different apparatus. The rise of temperature should be 
referred to the standard conditions of a room temperature of 
25° C., a barometric pressure of 760 mm., and normal condi- 
tions of ventilation. We are not told how to correct for 
variations of barometric pressure, nor what effect it has on 
the rise of temperature ; but we are told that if the room 
temperature during the test differs from 25? C., the observed 


rise should be corrected by 4 per cent. for each degree; that 


ig, that if the temperature of the room is 35? C., the observed 
rise is to be decreased by 5 per cent., or if, on the other hand, 
the room temperature is only 15° C., the observed rise must 
be increased by 5 per cent. It would, we think, have been 
more to the purpose if some definite understanding had been 
come to concerning the relative position of the apparatus 
under test and the thermometer which measures the room 
temperature, as the position of this latter will greatly 
affect the results. The temperature is to be measured after a 


run of sufficient duration to allow it to reach practical con- 
stancy, except in the case of apparatus intended for iater- 
mittent service; and in electrical conductors, the rise of 
temperature is to be determined by their increase of resist- 
ance, a temperature coefficient of 0°4 per cent. per degree 
centigrade being used for copper. The maximum values of 
temperature rise which are recommended аге in most ca 
50° C. for electric cirouits (measured by resistance), and 
40? C. for other parta of the apparatus (measured by thermo- 
meter); but for commutators and collector rings a rise of 
55° C. is allowed, and for railway motors a rise of 75° C. 
after one hour's run at full load. 

With regard to insulation, the importanoe of dielectric 
strength rather than of insulation resistance is insisted on, 
and it is proposed that the latter shall be of such a valne 
that the rated voltage will not produce a leakage current of 
more than үз бв of the full load current, and that in 
any case an insulation resistance of one megobm shall be 
considered sufficient. The dielectric strength should be 
determined by a continued application of an alternating 
E.M.F. for five minutes, and the test should be made on 
the complete machine and not separately on its individual 
parts. The duration of this test does not seem long enough, 
as instances have been brought to our notice where appe- 
ratus has stood the high pressure test for more than five 
minutes, but has broken down in a quarter of an hour; and 
we should have been inclined to suggest at least balf an hour 
as the time during which the high pressure should be 
applied. Of course the duration depends on the ratio of 
test pressure to working pressure, but we should prefer one 
and а half times the working pressure for half an hour to 
two or three times the working pressure for five minutes, М 
the latter is more likely to strain the insulation and prepare 
the way for a breakdown at some future time. The test- 
ing pressures recommended in the report vary from three 
times to one and a half times the working pressure, the 
higher ratio being used for the lower voltage apparatus. In 
this connection it may be remembered that the Board of 
Trade regulations require that high pressure mains sball not 
be brought into use unless the insulation has withstood the 
continuous application for one hour of twice the working 
pressure, and that in the draft rules the same test was to be 
applied to all apparatus connected to the circuit; but that 
after discussion of the draft rules, the test pressure to be 
applied to apparatus was reduced to one and a half times 
the working pressure. l 

With regard to regulation of generators or motors, it 18 
proposed that the test should be made with constant excita- 
tion in separately excited machines, and for self-exciting 
machines without altering the adjustment of the regulating 
resistance, if there be one, and that the exoitation shall be 
such as will give the full load output at normal speed. Under 
these circumstances the regulation of voltage, current, or 
speed shall be measured by the ratio of the maximum vari" 
tion of voltage, current, or speed to the full load value whilst 
passing from full load to no load, the speed being kept 
constant in generators, and the voltage or current being kept 
constant in motors according to whether they are to be 
operated on a constant potential or constant current circuit. 
Referring to the rating of machinery, it is recommended that 
both electrical and mechanical power should be expressed Ш 
kilowatte, and that alternating current, apparatus should be 
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rated on the basis of non-inductive condition, $.*., with the 
current in phase with the terminal voltage. | 

The report concludes with the recommendation of certain 
standard voltages and frequencies, viz., 125, 250, and 550 
volts for low pressure continuous current generators, and 110, 
920, and 500 volts for continuous current motors and other 
receiving spparatus. For receiving apparatus on alternating 
corrent circuits, the voltages recommended are 110, 220, 
and 440 volts, and it seems a pity that these same volt iges 
should not have been adopted for continuous currents, or, 
st any rate, that the same voltages should rot be recom- 
mended for both oontinuous and alternating currents, and 


that the two higher voltages should not, in both cases, be 


multiples of the lowest. It will be difficult to arrange a 
three-wire system for 220-volt lamps between the outer and 
middle conductors, and for 500-7016 motors between the 
onters; and yet we suppose it is probable that three-wire 
systems, with more than 220 volts b»tween the outers, will 
at some not very distant period be used in the United S'ates, 
and that when that time comes a choice will have to be made 
between 220-volt lamps and 440-volt motors, or 250-volt 
lamps and 500-volt motors. The frequencies recommended 
for alternating current apparatus are 25 ~, 40 ~, 60 ~ 
and 120 , and it is probable that one or other of thése 
frequencies would snit the conditions of working of any 
undert king. Whether this recommendation will find favour 
or not h another matter; as we believe, to take an example, 
thet 120 ~ is a frequency which is not largely used, whereas 
a large amount of apparatus working at 133 ~ is already in 
me in the United States. 
The report deals with most of the important questions 


which are of interest to the user and manufacturer of elec- . 


trial apparatus, and will, we expect, have provoked a good 
deal of oriticiam at the meeting of the Institute at Omaha, 
where it was to be discussed by the members. We have 
метей to it at some length, as the question of standardising 
is occupying the attention of electrical engineers in this 
country; and, although it is probable that some of the 
reeommeéadations are not what would suit English require- 
mente, yet the report of a committee, composed of such well- 
koown men as Messrs, Crocker, Hutchinson, Kennelly, 
Lieb, Steinmetz, Stillwell, and Elihu Thomson, cannot fail 
to b> of interest to all who are trying to find a way of 
helping the industry by standardising the requirements of 
the users of electric plant. ö E 


The коте о! the WE contradicted last week the statement 
Нәсә Light, made by а Rumaian writer that a Prof. 
Petroff had discovered the eleotrio arc in 

1803, 11 years before Sir Humphry Davy. We shall read 
With interest the documenta on which he bases his assertion. 
For the. present, it. will be afübient to refer him to the 
Life of Sir Humphry Davy," by J. Ayrton Parris 


The apparatus employed in these ts was composed of 
150 series of plates of copper and sino of 4 inches square, and 50 
of silver sinc of the same size. metals were carefully 
connected with four boxes of wood in regular order, after the 
manner adopted by Mr. Cruikshank, and the finid made use of was 
water combined with about rzuth part of its weight of nitric 


acid... .. . 

When ‘the cirouit in the batteries was completed by meaus of 
small knobs of brass, the spark perceived was of а dassling 
brightness, and in apparent diameter, at least, jth of an inch. 
` It wap peroei ved only at the moment of the contact of the metals 


and it was accompanied by a noise or snap. 
_ When, instead of the шем, feces of well-burned charcoal were 


ry pad 8 was still largar and of a vivid whiteness, an 
evident com on was produced, the charcoal remained red hot for 
some time after the contact, and threw off bright corruscations.— 
“ An account of some experiments on galvanic electricity made in the 
Theatre of the Royal Institation” (Journal of the Royal Institution, 
Vol. i., 1802). 


Many electricians will be surprised to hear that in several 
old and molern English booka there is po mention of the 
discovery of the electric light by Sir Humphry Davy, and 
that in the French books, Da Monoel, I’ Eclairage Electrique, 
by Alglave and Boulard, the first experiments made by 
Sir Hamphry Davy are represented as having taken place 
іп 1818. Evidently, the Russian writer, under the impres- 
sion that the information given by Du Moncel and others 
was correct, and having heard of the experiments made by 
Petroff, who may have repeated at the end of 1802 the ones 
made by Davy several months before at the Royal Institution, 
jumped at the conclusion that it was his countryman who 
had discovered the electrio aro. — Errare humanum est ! 


í Р 


Electric Furnaces—Those who are endeavouring to 
exploit commercially the electric furnace, should (if they 
read French) E а paper which has recently been read 
before the Paris Academy of Science by Gin and Leleur. 
In this paper the authors discuss several very important 
matters which have a practical bearing upon the manage- 
ment of the electrical furnace, Briefly, the leading features 
of their paper are as follows :—The characteristic fall of 
potential of an arc striking across а given medium is due 
simply to the resistance of the mass of gas which lies between 
the eléctrodes resulting from the volatisation of the material 
of the electrodes or of the substances subjected to the action 
of the arc. If this mass of gas is regarded as a cylinder 


with a s^ctional area equal to that of the electrodes, and if 


this cylinder is assumed to be surrounded by a perfect 
thermal soreen, it can be shown that the temperature of 
the arc would increase as the square of the density of the 
current and the ratio of the resistivity to the specific 
heat per unit volume of the atmosphere of the arc, the two 
latter factors being themselves variable with the tempera- 
ture. When the aro is allowed to pass throngh a mixture 
such as that used in the preparation of calcium carbide, the 
aro forms round itself a sort of pocket, at the upper pole of 
which is a small crater through which carbonic oxide and 
the vapours of calcium oxide, calcium, and carbon escape. 
The volame of this cavity increases up to the point at which 
the heat liberated by the aro is in equilibrium with the lom 
of heat to the surrounding medinm. After cooling, it is found 
that the interior of the pocket is lined with a brilliant layer of 
TEONA ERP behind which is a concentric layer of 


orystal calcium carbide, and behind this a layer of un- 
altered material. This result can be explained 3 


either that at the temperature of the aro the calcium carbide 
dissociated, or that part of the calcium oride volatilised so 
rapidly that it escaped redaction, and an excess of carbon 
was left. Direct experiment shows, however, that with a 
sufficiently intense aro, calcium carbide is dissociated at a 
temperature below that at which carbon volatilises. The 
tension of the arc varies with the surrounding atmosphere ; 
for example, with calcium carbide. mixture when the 
stationary temperatare is reached the tension is from 18 to 
20 volts, the electrodes being 10 om. apart, whilst with a mix- 
tnre of carbon and maganese oxide tension is only 10 
пао pu formed = gos larger. For further 
ails the original paper in omptes Rendus, OX XvI. 
286, should he consulted. E DE 
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ELWELL-PARKER STANDARD MARINE 
GENERATING PLANT. 


WE reproduce below from the New York Electrical Engineer 
an illustration of the standard marine generating set recently 
brought ont by the Elwell-Parker Electric Company of 
America, Cleveland, O. This apparatus has been developed 
by years of experience of the requirements in this class of 
machinzry when used under the exacting conditions that 
prevail on ship- » 

board. These sets T 
are manufactured 
in sizes from 5 
kw. to 40 Кт, 
and, although de- 
signed, as we 
have noted, for 
special marini 
work, their com- 
pactness and satis- 
factory results 
have [commended 
them ‘strongly for 
stationary isolated 
installations in 
various classes of 
work on shore. 

The dynamo is 
designed for a 
minimum weight, 
and to run spark- 
lessly without any 
overheating. All 
connections are 
easily accessible, 
and any parts that 
need adjustment 
or renewal are 80 
disposed as to 
make the most 
convenient ar- 
ane eng designed to be d all parts ar 

e engine is designed to be very open, and all are 
made to ba readily accessible. The bearings are extra large, 
and the oiling arrangements are such as to secure continuous 
oiling with the minimum of attention. The whole set is 
rigid and strong, so as to be oe against the jarring to which 
it is во much subjected on shipboard in rough weather. 

The shaft has a coupling between the engine and generator 
so that each half of the set shall be, as it were, practically 
independent of the other half. The outboard beriag is 
self-aligning, self-oiling, removable and made to gauge so as 
to be interchangeable. A considerable number of these sets 
have been in use for some time on the American lake steamers 
and have always given the most satisfactory results. 

The accompanying cut shows the 10 and 20-kw. sizes. 
The 10-kw. size rans at 450 revolutions, the 15-kw. at 400 
revolotions and the 20-kw. at 350 revolations per minute, 


BOILER TESTING. 


THE recent explosion of a steam boiler at the depót of the 
Rochdale, Bury and Oldham 188 а Company is sieni- 
ficant of two things. One is, that with steam tramways the 
boilers of the locomotives are a source of danger to the 
public; and the other ~is, tbat the inaccessibility of the 
tubular boiler for inside inspection is such as to render these 
boilers apt to become unsafe even in the hands of experienced 
men. Both these dangers would be removed if all tramways 
were electrically operated. The steam power would be at 
central — and the к ires be of p size and 
variety to admit proper periodical inspection. It appears 
that the boiler which exploded at the Bury depót had two 
bulges in the fire box, and had been tested to 250 lbs. pres- 
gure; but no one had gauged the boiler while the pressure 
was on. Obviously a water pressure test is made to show 
where there is weakness, and parts which can move onght to 


ELWELL-PABRKEB PLANT. 


be gauged before, during, and after, the application of the 
pressure, or how else can the pressure effecta be known? 
Originally made 12 years ago for 125 lbs. pressure, the boiler 
was working at 140 Ibs., a curious instance of change of 
preesure. 

We have frequently pointed out the valueless nature of 
the hydraulic test save in expert hands. Excessive tests 
like the one applied to this boiler are very liable to rupture 
something, and leave the boiler jast ready for explosion, 
Careful gaugings will show sometimes whether any impor- 

tant stay has 
failed, but at the 
best the hydraulic 
test is no substi- 
tute for inspection. 
The Tramway 
Company have had 
to pay £100 to- 
wards the cost of 
the inquiry. They 
were condemned 
for not providing 
competent іоерес- 
tion of their 
boilers, Tae cost 
of inspection is 
во very light, 
that it is surpris- 
ing 89 succesful 
a company did 
not have it done 
regularly. It is 
not pleasant to 
think of these 
little tramway 
engines being 
ready to burst ins 
crowded thorough- 
fare, and one 
naturally turns to 
electric traction a8 
a way out of the 
difficolty. Apart, 
however, from this obvions fact, it is important that the 
false sense of security engendered by a haphazard hydraulic 
test should be dissipated. 

The hydranlic test is, or should be, considered as a scientific 
implement requiring a very peculiar skill to interpret its 
indications. ay a skilled man onght to be allowed to use 
it, and even in his hands much that it indicates may be 
iae negative, and the value can only be even spproxi- 
mated by very careful consideration of all collateral 
evidence. That these truths are understood appears from 
recent correspondence from practical men which has 
appeared in the Practical neer since the explosion, 
but they are not understood by many men who are responsible 
for steam boilers, and one correspondent rightly blames the 
Marine Department of the B of Trade, whose surveyors 
were at one time so insistent upon the hydraulic test. In 
New York at one time, if not now, a cartload of common 
or garden policemen would call on steam users with a force 
pump, couple this up to the boilers, and test them to so 
much above the working pressure, and grant a certificate on 
this alone. This police attitude of mind is а common lay 
attitude towards steam boilers, as though a complex structure 
could be proved like a piece of hemp rope. The hydraulic 
test will not show grooving or corrosion. It may, in good 
hands, indicate faulty stays. If a boiler stands the test 
applied it is at most known that it did stand it, but it is not 
known whether the brutal test broke a few stays and left the 
boiler weaker than before. To properly inspect some boilers 
they require to be completely gutted. "This need not be done 
every year. With ordinary water much may be assumed, by 
an experienced man, from the appearance of visible parta, 88 
to the condition of parts that are invisible. Few realise the 
enormous gross loads upon the bottom fire box rings of loco. 
type boilers, and these are apt to become grooved internally, 
and this can only be estimated by such “inspection” as 18 

ible throngh the mud holes, and this is usually done by 
and, and can only extend an inch or two on each aide of 
the hole, The fire box crown can be seen through the lateral 


; 
| 
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man- hole, but the stud stays are out of all reach. Locomo- 
tive type boilers ought to be avoided where water is corrosive 
or liable to form acale, and boilers of more easily visible type 
should be adopted. The central station with electrical trac- 
tion offers facilities for this, in that a stationary boiler miy 
ba selected from a wider variety of forms than the boiler о 
a locomotive, 


THE ELIESON-NAYLOR CONTROLLER, 


Tuis controller or switch bas been designed by Mesers. 
C.P. Elieson and W, S. Naylor, 


) 


~ 


a n 


The inventors’ aim has been to combine three points 
which are of fundamental importance in the design of a 
controller for electric automobiles, namely :— 

1. Simplicity, NE 

2, Ease and quickness of breaking the circuit, withont 
destroying the working contacts by eparking. 

8. Reliability of contact. f 

All who have had any experience in driviog electrio cars 
through the crowded thoroughfares of London, will be well 
aware of the constant breaking and making of the circuit, of 
the car, 9 when slowly moving along behind a long 
line of traffic, It is no exaggeration to say that it ig some- 
times neccesary to break the circuit 20 times in a minute, 

Take, for instance, the case of а four-speed controller. 

Suppo:e the contact block is on the 

third-speed connection, in order to 

break the oircuit the block will have 
to be run back across contacts two and 
one. This means that for one break- 
ing, sparking will take place at three 
distinct contacts. Again it is often 
absolutely necessary to be able to start 
on а quiok speed and not slowly get 
up 8 by moving the controller con- 
tact from the first to the third or fourth 
contact piece. 

In order to acoomplish this and 
also to obviate the sparking at each 
contact | жш» an auxiliary switch has 
been added for breaking and making, 
Bearing in mind their first aim, viz., 
simplicity, the inventors have £o 
arranged that this auxiliary switch (see 
figs. 1 and 2) is worked by the same 
handle as the main contact block. The 
circuit is broken by merely depressing 
the handle and completed by raising 


it. | 
This auxiliary switch consists of 
four contacts which minimises the 
sparking effect. If these contacts get 
at any time badly damaged by spark- 
ing, they may quickly be renewed, and 
at a trifling cost compared to the cost 
of renewal of the main contact pieces, 
It is, of course, clear that in whatever 
position the controller contact block is, 
the circnit may be instantly broken by 
merely depressing the handle and with- 
out in any way interfering with the 
_ speed combination, so that the car re- 
starts at the same speed that it was run- 
ning at before it was necessary to stop, 
or slow down, ‚ Another point which is 
quickly 1 by those who drive 
electric _ vehicles is, that breaking the 
circuit is accomplished without having 
to move the wrist or arm through a 
large angle. With reference to the 
aim, viz., reliability of contact. 
It has been found that it is difficult to 
tell when the moving contaot block 
na Do ine ганаа handle is in 
central position contact slabs 
fixed to the base. For it is possible 
to get sufficient contact to keep the 
vehicle in motion, but at the same time 
the contact pieces may be heating owing 
to insufficient area of contact for the 
е. 
| of course, ible to have a 
dial and а pointer, bat in actual prac- 
tice it is found that, especially in 
crowded streeta, the driver has no time 
to look at a dial, but must constantly 
look ahead. Again, this difficulty may 


Fia. 1—Tun Exreson-Naytos CONTROLLER FOR ELEOTRIO AUTOMOBILES be overcome by a stiff spring and notch 


The controller is intended for use in connection with any 
road ч ace vehicle, either tramcar or ordinary 


s agement, but this obviously inte 
feres with easy and quick manipulation. Referring to 
fig. 3 е plan of the back of the oontroll er, 


shown is when the main contacts 
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are perfectly central one above the other. Then the direction of the current through;the motor, and consequently 
roller pin at the top of the figure is in one of the curved the direction of motion of the vehicle, or as an electrig 
openings on the quadrant, When the contacts are inany brako in cose of emergency. When it is in the position shown 


Рта. 2.— Tan ELtesos-NaAYLOR CONTROLLER FOR ELECTRICO AUTOMOBILES. 


position not exactly central one with the other, the roller in the illustration the connections are arranged for а forward 
pin runs on the peri phery of the quadrant, thus pressing on motion of the vehicle. When depressed the motion of the 
che end of the pin marked a. This presses together two vehicle is reversed. When the foot is taken off, the swito 
metal stripe, not shown iu the figure, which complete an returns to its normal position by means of а spiral spring 


electric bell cireuit, Thus it will be seen that the bell will inside the tube. , 
О | It will be seen that by using the main controller which 


has only one handle, and this simple foot reversing switch, 

a driver has very little oppo-tunity of getting muddled, 48 

he may readily do where he has a multiplicity of handles to 
- attend to. 


Кил л ee eee 


DIELECTRIC STRENGTH OF AIR. 


We have just received the provisional оору of а Piper b ses 
C. P. Bteinmetz on * The Dielectric Strength of Air,” whic Г 
was read before the American Institute of Electrical 
Engineers last month. The author investigates the striking- 

distance of sparks between various conduotore, including 

parallel cylinders, sharp points, and spheres. He also " 
examines the effect on the striking-distance when secondary Pus 
conductors аге placel in or near the path of discharge. t., 
Polished brass cylinders ard spheres were used, ani to secure Me 
perfect smoothness they were amalgamated after each dis- 

charge; the effect of this precaution was greatly to pa 

the uniformity of successive tests. The first part of the 

| is a description of the transformers and alternators 

always ring except when the main contacts are exactly employed in the experiments. The striking-distauce teats were 


central ove with the other. made in the usual manner, i.e., by setting the electrodes at 


In fig. 8 is shown a simple foot switch, by the same а fixed position, then closing the generator switob, gradually 


inventors, which may be med either for reversing the increasing the exciting current, and finally noting the 
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at the instant of discharge. Special tests relate to the 
effect of capacity in the discharge circuit, and to the 
shape of the generator wave. For the latter purpose 
two alternators were employed, the first a smooth-core 
Thomson-Houston type, giving practically a sine wave; the 
second, a high frequency “ironclad,” giving a saw-tooth 
form of wave. " | 

It is important to notice the capricious nature of the dis- 
charges when а departure is e from the sine form of 
wave. With the “ironclad” alternator, the breaking down 
point was quite unstable, both for sharp poitts and smooth 
spheres; the brass spheres were polished, amalgamated, and 
rabbed clean before each test, with the same care as in testa 
with the emooth-core alternator, nevertheless the readings 
were far more erratic ; and in several instances the same dis- 
ruptive voltage occurred at striking distances, differing from 
one another by as much as an inch in distances all less than 
a foot. This has its parallel, we think, in the capricious 
amplitudes of * received " waves on long cables, when the 
E. M. Fs. at the sending end are not of sine form. 

In the terts made with thesmooth-core (sine) alternator the 
resalta are for the most part consistent. For parallel 
cylinders, the striking distance increases faster than the 
voltage; and the curves for parallel cylinders of larger 
diameter resemble the lower part of the curve for cylinders 
of less diameter, but to an increased scale. The curve repre- 
senting the striking distance batween sharp points starts as a 
straight line, the etriking distance being proportional to the 
voltage at the rate of 20,000 volts per inch. At about 1} 
inch spark, the curve bends upward and passes into a second 
straight line that continues to the 3-inch spark distance ; 
the distance here increases at the rate of 1 inch per 8,000 
fective volta, This second straight line, however, does not 
pass through the origin, but through a point corresponding 
lo 22,000 effective volts. Spheres 1 inch diameter behave, 
at comparatively low voltages, very much as sharp pointe, 
and even intersect the curve of sa points. This observa- 
tion may remove the necessity for sharp points on lightning 


ге, 

Mr. Steinmetz draws а comparison between the power of 
resisting disruptive electrical discharges and the mechanical 
strength of a beam. The strength of a beam remains 
practically unimpaired up to a certain load, and then suddenly 
falls to zero. Similarly the spark-resisting pores of air is 
үк infinite пр to а certein potential, syond which it 
alls to nothing, or next to nothing. The dielectric stress is 
represented by the electrostatic gradient; if this exceeds a 
certain constant value, s.e., “the dielectric strength of air,” 
a disruptive discharge occurs. Unfortunately, the experi- 
ments show that the “dielectric strength ” of air, defined on 
this mechanical hypothesis, is not a constant; it differs 
according to the form and siz3 of the electrodes, and its 
measurement is complicated by brush discharges. The 
brash discharges at high voltages do not cover a well 
defined area; they consist of an infinite number of streamers 
in rapid and violent agitation issuing from the electrodes 
to a greater or leas distance. Moreover, this area is only 
partially broken down, $.e., its “ dielectric strength ” has not 
quite reached zero, In mechanical parlance, it is a medium 
under 5 strain that exceeds the elastic limit of the 

r 

The piper represents a vast amount of experimental work. 
It occupies about 50 pages of the Journal, and contains 
nearly the same number of curves and diagrams. The 
és differences used, 170,000 effective volts, are pro- 
bly the highest that have ever been “machine made” at 


ordinary frequencies, 


THE PRODUCTION OF OZONE, AND A 
COMPARISON OF ITS COST WITH THAT 
OF OTHER OZIDISING AGENTS. 


Br JOHN B. C. KERSHAW, ЕГО, 


Ix Article 1X, of a series upon “ Electricity in Relation to 

з Chemical and Metallargical Industries,” published by the 
writer in the early part of 1897, brief mention was made of 
the electrostatic method for the production of czone, and of 


the proposals for utilising this form of oxygen for bk aching 
and disinfecting operations ороп a large scale. Since the 
date of that article, a considerable number of new investiga- 
tions relating to the production and utilisation of ozone have 
been published, and in the present article the writer proposes 
to give a brief description of each of the different forms of 
ozoniser now before the public, and then to examine the 
financial aspects of the use of ozone for the various purposes 


that have been proposed. 
| I.—PRODUCTION OF OZONE. 


Andreols's Ozoniser.—The latest form of ozoniser patented 
by Ardreoli is of the open type, that is, the ozonieed air 
is in direct contact with the metal forming the electrodes, 
and only one dielectric surface separates the latter. These 
electroles are now made of aluminium, and may be either 
both of the “ grid " design, or one may be a plain surface of 
aluminium, while the other is of the “ grid ” variety. 

The plain aluminium electrodes are formed by covering 
а wooden board of the sizə required with thin aluminium 
sheet; while the “ grid " electrodes are formed by stretohing 
a large number of serrated aluminium wires across a wooden 
frame having crossbars at intervals to keep these wires in 
position. The two electrodes and the sheet of glass actiog as 
dielectric are clamped together in a wooden carrier, and any 
number of these units can be built up to form an ozoniser of 
the desired capacity. Alternating currents of high voltage 
are used for working these ozonisers; the 8-unit czoniser 
(4 kw.) being worked with a current of 6 amperes at 85 
volts iu the primary circuit, and 13 ampere at 2,800 
volts in the secondary circuit, This form of czoniser is 
said to yield 125 grams ozone per kw.-hour, a great, advance 
upon the 40—61 grams per kw.-hour, which was obtained 
with the earlier form. No cooling is required, but the air 
used must be perfectly dry and free from dust. The Electric 
Ozone Syndicate is manufacturing these ozonisers in all sizas 
for industrial use, and they are said, by the makera, to be 
the simplest and most effective yet designed.“ 

Otto's ozoniser is made in two forms, oblong and circular. 
Each element is composed of a thin sheet of metal laid upon 
a sheet of glass, or fixed between two glass plates. In the 
oblong form the air enters at one end and travels in a zigzag 
manner between the several elementa forming the czoniser ; 
in the circular form the air enters at the oentre of the discs 
and passes away at the circumference. The alternate elementa 
in each case are connected in parallel to the positive and 
negative poles of the transformer. Otto’s chief discovery bas 
been that of the fact that the “output of czone is propor- 
tional to the periodicity of the alternating current used to 
work the ozoniser, The output per E.H.P.-hour he states 
is at a maximum when a periodicity of 80 per second is used. 
Working under these conditions he has obtaincd a yield of 
155 grams czone per E.H.P.-hour. 

The Yarnold ozoniser consists of a flat shaped box 
containing a number of horizontal plates of glass, coated on 
one side with go'd leaf. These metallic films аге conne ted 
alternately in parallel to the two poles of the transformer. 
The air or oxygen is pas into the space between two 
neighbouring plates, and does not come into contact with the 
metallic film. An alternating current of about 15,000 volts 
potential, and 83 periodicity is used in working this ozoniser, 
and no cooling is required. Messrs. Yarnold & Rosenblum 
state that the yield of ozone with this form of ozoniser is 
175 grams per E.H.P.-hour, а уі: higher than any yet 
published. 

This ozoniser is being exploited by the Commercial Ozone 
Syndicate of London, and is to be used by the “ Ozone Oil 
Refineries and Industries, a company which is about to be 
floated for the manufacture of oils and fats by Rosenblum's 

tents. 

PA Phe Siemens and Halske ozoniser consists of a number 
of tubes placed together to form a “tube-trellis.” Each 
separate unit is made up of an inner metal tuba, and an 
outer glass tube covered on ita external surface with tir-foil. 
Water is led through the inner tube in order to keep down 
the temperature, and the air to be ozonised is passed through 
the annular space between the metal and glass tubes, The 
output of this form of ozoniser is ststed by Dr. F.ólich to 
be 20 grams ozoae per E. H. P.-hour; and use has been 


* For farther information вез ExxcrrioaL Кую, March 25th 
1898, p. 400.  L'Industrie Electrique, 1898, p. 210. 
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made of it at Grieffenburg in Germany since 1894 in 
connection with bleaching operations. 

The Tindal and Van der Steen Ozoniser.—This form of 
ozone apparatus has been used at Paris in connection with 
experiments upon the use of ozonised air for sterilising 
slime water, and а small installation was exhibited at the 
Brussels Exhibition last year. | 

Ав the tests of the latter only indicated a yield of 
3 grams ozone per E.H.P.-hour*, it is useless to include this 
ozoniser in the comparative tables of yields and costs given 
in the following portion of this article. It is only fair to 
state that the conditions under which the experiments at 
Brassels were carried out, do not appear to have been 
favourable, and it is possible that a much better yield of 
ozone per E.H.P.-hour was obtained in the Paris experi- 
ments. The writer has attempted to obtain from Baron 
Tindal some direct information concerning the latter, but £o 
far without success. 


II.—UTILISATION OF OZONE. 


Numberless uses have been suggested for the ozonised air 
prolu-ed in the manner described above; of these the 
following have all received experimental trial with more or 
less success :— 


1. Ageing wood for musical instrumenta, 
2. Maturing wines and spirits. 
9. Sweetening foul b:er casks, 
4. Drying and thickening oils. 
5. Bleaching waxes and fata. 
6. Seasoning linoleum. 
7. Bleaching fabrics and yarns. 
8. Sterilising drinking water. 
9. Producing vanillin and organic bodies of a similar 
type. ` 
As regards some of the ao applications the results 
desired can only be obtained by the use of ozone. In 
many cases, however, other oxidising agents are applicable, 
and it thus becomes necessary to take into acoount the 
relative costs of these before deciding in favour of ozone. 
Designers of apparatas for the production of ozone have 
too often ignored this question of relative cost, and have 
been disposed to assume that if ozone effected the oxidising 
or bleaching result desired, its adoption for the Purnone 
проп а commercial scale was certain, in spite of the fact 
that some other agent was attaining the same end at a lower 


cost. 

The three oxidizing agents most commonly employed on 
a large scale are, bleaching powder, manganate of A }д and 
bichromate of soda. 

Bleaching Powder isa mixture of calcium hypochlorite 
and chloride with undecomposed calcium hydrate, and its 


chemical formula is now written Ca | o0 When treated 


with dilute acids, it yields up the whole of its chlorine, and 
the same effect is produced more slowly upon exposure to air 
containing carbonic acid. This liberated chlorine produces 
oxidising and bleaching effecte by reacting with water to 
yield nascent oxygen and bydrochloric acid, according to the 
equation H;O + 2 C] = 2 HCl + О. 

Thus one molecule of bleach liberates two atoms of chlorine, 
and these in turn set free one atom of oxygen. 

The average make of bleach contains from 35 to 37 per 
cent. free or active chlorine. Taking the value of bleach 
at 35°3 per cent. Cl, we therefore find from these data that 
1 metric ton bleach (1,000 kgs. = 2,204 lbs.) will yield 
353 kgs. chlorine or 80 kgs. oxygen. The present price for 
this amount of bleach is £5 2s. 6d., and adding 20s. 
ton for carriage and the costs of preparing the bleaching 
solution for use, f we find that 80 kgs. oxygen generated in 
this way will czst I = 18. 6 Pod. per kilo. 

Sodium Manganate.— Turning now to the second commonly 
used oxidising ard шш agent, sodium manganate, 
the chemical formula of which is written Ne, Mn O,, we 


MM 


a Andreoli in Z/Electricien, 1898, p. 229, | : 
T Hi the present prices for acid, the cost cf hydrochloric acid 
would be 143. and of sulphuric acid about 16s. per ton of bleach 


decomposed. 


find that in alkaline solutions а molecule of this salt parts 
with one atom of oxygen, whereas in acid solutions it parta 
with two atoms of oxygen. The equations representing these 
changes are as follows :— 


(a) Ne; Mn О, + H,O = 2 Na OH + Мао, + 0. 
Ne Mn 0,+2 H;80, = №, 80, + Mn 80,4-2 H,0 
+20. 


The sodium manganate of commerce contains only 25 per 
cent. of the pure salt, and is at present sold at the rate of 
£15 per ton. From these data we find that 1 metric ton 
of this salt will yield 24-2 kgs. oxygen in alkaline solutions, 
and 48:4 kgs. oxygen in acid solutions, and that adding 37s, 
for the cost of the acid requisite in the second case, and 103 
for carrisge and preparation charges in both cases, the costs 

: 810 347 
per kilo of oxygen are 15 128. 94d. and * 78. 2d, 
respectively. 

Sodium Bichromate.—The third oxidising agent, bichro- 
mate of soda—chemical formula Na, Cr, O,—is used chiefly 
in the manufacture of organic chemicals. Oa treatment 
with sulphuric acid it liberates oxygen according to the 
following equation :— 


Na, Cr; О, + 4 Н, 80, = Na, 80, + Cr, (SO,), + 


From this equation we find that 5°44 kgs. ef this salt and 
8:16 kgs. sulphuric acid are required to yield 1 kg. nascent 
oxygen, and taking the price of bichromate of soda at 334. 
per lb. and sulphuric acid as before at 25s. per ton, the cost 
per kilo of oxygen works out to 4s. | 

Ozone.— Ozone is а oondenmed form of oxygen; the 
action of the silent electric discharge being to com 
three atoms of oxygen into the space usually occupied b 
two. The molecule of ozone ia therefore represen 
chemically as O,; whereas the molecule of ordinary oxygen 
is written О». 

With regard to ozone it is n to note that only in 
exceptional cases is the whole of its oxygen utilised in pro- 
ducing bleaching or oxidising effects, and that generally only 
one-third of the oxygen takes part in the reaction.“ This is 
ueually explained by the following chemical equation, which 
shows that when ozone is decomposed only one of the three 
atoms of oxygen is liberated in the nascent state :— 


О, = 0, + 0. 


The following table gives in condensed form the figures 
for the output of ozone, with the cost of the electrical energy 
песевва! y to produce 1 kg. ozone and 1 kg. nascent or active 
oxygen, by four of the various forms of ozoniser :— 


Cost of electrical energy in penoe. 
Yield of ozone А 


Form of оғопіѕег, 
r E.H.P.-hour. 
xi Per kg. ozone. | Per kg. active oxygen. 


Yamold ... ... 175 8:56 25°68 
O:to "m m 150 9 99 29:09 
Audreoli Ре 94 
Si mens & Halske 


— — —-— 


Theoretical figures 1,000 1:60 4 50 


The cost of electrical energy has been taken at 14d. per 
E. H. P.-hour, since it would be impossible to obtain it ab à 
lower cost, in the small quantities 55 ozonisers. Я 

To the costs given in Table I., must be ded the e 
of working the process—drying the air, interest on сар! г 
depreciation, &o. Taking these as equal in the aggregate 
ls.ł per kilog. of ozone produced (therefore 33. per Е. 
active oxygen produced), we arrive аё the figures given 
Table ТЇ. For p of comparison the | ned 
representing the costs of 1 kg. active oxygen when о 
by chemical methods, are included in the able. 


* Journal Society Chemical Industry, Vol. 16, p. 94. 
+ Otto estimates 1 fr. per kg. ozone. 
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TABLE II. COM ARATIVE Costs OF 1 KG. ACTIVE 


OXYGEN. 

Source. Cost in pence. 
Bleaching powder 000 eec [rr 200 060 18 3 
Sodium bichromate ... s is ies $i 48:0 
Yarnold's osoniser ds 615 
Orme ... vee Otto ane ssi 66 0 
ана dus 837 
u s Vis 860 
Bodiam m Alk.soletion .. ... 1530 
Biemens & Halske ozoniser . 2610 


These figures prove conclusively that bleaching powder is 
the most economical oxidising agent yet produced, and for 
all purposes in which the desired result can bs attained 
satisfactorily by the use of this form of chlorine, it is absurd 
to speak of ozone supplanting it. The industrial applications 
of ozone will therefore be restricted to those processes or 
operations, for which at present the two sodium salts or 
atmospheric air are the customary oxidising agente. With 
reference to the former, Table II. shows that as regards cost 
ozone occupies а fairly favourable position ; while its ease 
of application and non-production of solid or liquid bye- 
products give it a great advantage as compared with the 
troublesome acid mixtures that have to be handled in the case 
of sodium bichromate and of sodiam manganate. 

There is, therefore, every reason to expect that the use of 
ozone in the manufactare of oils, fata, and organic chemicals 
will rapidly extend. | 

Tarning now to those manufacturing or other processes 
in which at present the oxygen of atmospheric air is the 
costomary oxidising agent, the advantages of ozone are not 
so striking, The agent in each case is а gas, and produces 
no liquid or solid bye-produota. In the one case, it costs 
nothing; in the other 614d. per kilo. of active oxygen. To 
balance this expenditure we have only a decrease in the time 

uired to pius the desired result. 

here is also the further danger that ozone may prove too 
active an oxidising agent, and in the case of spirite, 
wines, &c., may oxidise not only the impurities desired, but 
also the essential constituents of the liquid. The future of 
ozone in respect to ita application to the purification of water, 
and maturing of wines and spirits is, therefore, in the writer's 
(жж) less certain; and further experiments may prove that 
the older oxidation prooesses though much slower are, 
nevertheless, the more economical. 

There is at present a decided attempt being made to 
“boom” ozone by the methods of modern journalism, 
mther than to extend its field of usefulness by steady 
cens work and hard logical facts. 

5 will necessarily fail, since all applications 
of ozone to industrial purposes must finally be judged b 
the test of £ s, d. Even if these attempts meet wit 
temporary success, they will still hinder the true growth of 
the ozone industry ; since the economic failure of ozone as 
ш oxidising agent in cases in which it should never have 
been tried, will prevent its trial in others, in which it would 
appear to have every chance of suocess. | 


LIQUID FUEL ON THE METROPOLITAN 
RAILWAY. 


Aphoros of the | to use electricity ав а means of 
traction on the Metropolitan Railway, the Engineer dis- 
cumes the bent of partially remedying the foul tunnels 
by means of liquid fuel in m of solid fuel. It has been 


resolved to give Holden'sliquid fuel system а trial, and a 
locomotive has been selected of 17 inches х 24 inches size, with 
^ grate area of 17°5 square feet, and oil tanks have been fitted 
of 150 gallons capacity, the oil to be tried being of 0°9 specific 
vity and 280° flash point, We need not at the moment 
ollow the discussion to the distance gone to by our contem- 
rary, and consider that to make the best use of oil, all the 
the motives which run on the system must be 80 fitted, viz., 
District, Great Northern, Great Western and Midland 
gives, What really concerns us just now are the points made 


in favour of oil by our contemporary. In the first place the 
tunnels would be freed of sulphur, and this would mean 
much, there being but little, if any, sulphur in liquid fuel. But 
there would also be less carbonic acid gas in the tunnels. 
It is рше out that if pure hydrogen were used as fuel, there 
would be no carbonic acid produced, but simply so much 
steam. Now oil fuel consists of carbon 72 per cent. and 
hydrogen 28 per cent. As compared with Welsh coal, one 
ton of oil will do the work of two tons of coal, because of tho 
better efficiency secured with oil. 

For each 100 lbs. of oil fuel there would be produced 
268:52 lbs. of CO, and 284 lbs. of water. The hydrogen 
would evaporate 806 lbs. of water, and the carbon would 
evaporate 504 lbs., or, say, 1,810 lbs. in all, at an efficiency of 
one half. To secure the same evaporation with carbon, only 
about 187 lbs. would need to be burned, yielding 684 lbs. of 
CO,. Thus by the use of oil the production of carbonic acid 
gas would be under 40 per cent. of that of solid carbon fael. 
All this is true, but apart from the reduction of the sulphur 
compounds we very much question if the benefit to be derived 
is not more apparent than real, apart from the fact that а 
real saving is made in the weight of fuel burned in the 
tunnels. We need not, in fact, concern ourselves 80 very 
seriously with the relative production of CO; and of steam. 
To burn one pound of Са 08 demands 25 lbs. of oxygen, 
and produces 15,000 heat units. To burn one pound of 
hydrogen consumes 8 lbs. of oxygen, and produces, say, 
60,000 heat units (actually only abont 50,000 unite are in 
any sense available). 

ractically the heat output is proportionate to the oxygen 
consumed. As а medium to breathe carbonic acid gas is 
not poisonous. It is probably more objectionable than 
nitrogen. Nitrogen is not a supporter of life, and an over- 
lus of nitrogen is in a sense as bad as an overplus of car- 
nio acid. Whatever fuel be employed, the same weight of 
оп will disappear per heat unit evolved. The atmo- 
sphere will be deprived of its life-preserving property, ard 
an atmosphere of nitrogen and steam will asphyxiate. A 
steam-laden atmosphere will hardly support the combustion 
of a candle, and, therefore, is equally unsuitable for map, 
who is but a candle iu respect of his atmospheric require- 
ments. It is thus a fallacy to lay so much stress upon the 
mere reduction of carbonic acid. Apart from the poisonous 
carbonic oxide formed by imperfect oombustion of carbon, 
there is little real advantage in changing from 
a carbon to a hydrocarbon fuel, во far as regards the main- 
tenance of the atmosphere in a condition to support life. 


No one better appreciates liquid fuel than ourselves, but it is 
on to urge it ав a fuel for under- 


begging the whole A nip 
ground railways. e arguments of our contemporary are 
very apt to mislead : they do not include a full statement of 


facts, and are apt to be relied upon in opposition to electric 
traction. The atmosphere on the Underground is unpleasant, 
not altogether because it is sulphurous, but because it con- 
tains too small a proportion of oxygen. Already four-fifths 
nitrogen, we can ill afford even small subtractions of oxygen, 
and whatever fuel be employed, oxygen will disappear as sucb, 
and leave the atmosphere in a condition approximating that 
foretold by Lord Kelvin as the result of barning the world’s 
store of fuel more quickly than the recuperative capacity of 
the world's vegetation, on which alone we depend, re- 
generates the atmosphere. Oil fuel is better to use, of 
course, because it really does save oxygen. In the Arlberg 
tunnel it is reported to use hardly more than one third the 
oxygen used by eolid fuel, but this is a question of efficiency 
of fuel, and does not affect the principle. The Engineer 
argues merely on the ratio of steam and carbonic acid. It is 
to this line of argument we take exception. 


ELECTRICITY WITHOUT MACHINERY. 


THE above heading, with the addition of * Revolution ir. 
Electricity,” appears on the announcement of the “New 
Electricity Supply Syndicate," formed to exploit the * Row- 
botham Primary Generator." Matters have recently been 
quiet in the direction of эт batteries, and it is not, 
perhaps, surprising that a further move should have been 
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made, a move whiob, however, we venture to pheey 
will have the fate of every other of ind, 
namely, complete failure. We are told of the “New 
Electricity Supply System” that “the atore, being 


automatic, will require practically no attention at the hands 


of the consumer, and will prodnce electric light and power 
at а low cost.” How often has a statement like this been 
put forward, possibly in all good faith, only to prove its 
utter worthlessness when put to the test. 

What, then, is the new generator? The following is a 
description of the same :— | 
. The generator consists of a teries of cells mounted on an 
inclined plane, in order that the electrolyte may pass from 
one to another. The elements are carbon and iron, the 
former of which is not consumable, whereas the iron is con- 
sumed practically in proportion to the energy taken from the 

The manner in which this remarkable (the ‘italics are our 
own) result has been obtained, is as follows :— | 
The cells consist of three chambers, two of which are air- 
tight compartmenta, between which the large open compart- 
ment containing the iron elements of the battery is placed. 
Connecting the air-tight compartments are rows of porcelain 
porous tubes, through which pess carbon pencils; these are 
connected together, and thus form the cathode element of 
the battery, the iron plates (or anode elementa) being placed 
a the rows of porcelain tubes in the open part of the 


The action of these cells is as follows :—A solution con- 
tained in a reservoir at the top of the cells is permitted to 
flow into the air-tight compartment of the top cell, and thence 
to the remainder of the cells. From each compartment, 
immediately current is taken from the generator, gas is 

iven off from the cathode element, which exerts & pressure 
n the air-tight compartment, forcing the solution to pene- 
trate through the porous tubes in about the same proportion 
as the energy is taken from the generator, and thus lowerin 
the internal resistance of the generator when required, an 
maintaining the electrical pressure constant.“ 

Wherein the novelty of the Rowbotham generator consists 
it is extremely difficult to see. The use of iron as the positive 
element is pretty ancient history. Blanch Brain, and 
espscially the notorious D'Humy, and others, tried iron, 
but we hear nothing of their batteries now. The principle 
of circulation bas been tried over and over again, and the 
use of sulphuric acid and nitric acid in whioh to immerse 
the iron is not, we believe, a novelty. 

On examining the reports of Mr. Hadyn T. Harrison and 
Prof. Silvanus Thompson on the battery we are not vastly 
impressed with the tests. To take the report of Mr. 
Harrison first, we have practically nothing but conclasions 
upon which to form an idea of the value of the battery. We 
are told, for example, that the open E. M. F. of а cell is 1:85, 
and we are led to assume that an E. M. F. of 1°05 keeps constant 
for the whole of the time the battery is giving 100 amperes. 
How important it is that the current supplied to incandescent 
lamps should keep steady is (or ought to be) known to every 
electrician, it is not known to the public, who probably believe 
that а 5 per cent. fall in the power of the battery means a 5 per 
cent. fall in thelight only. It is this falling off in the power 
of all batteries of the kind which has had perhaps more 
than anything else to do with the ntter failure of primary 
batteries to give satisfaction. Nothing is more annoying 
than the fall from great brilliancy down to the red hot poker 
stage, which invariably takes place in installations worked 
continuously from primary batteries. What evidence have 
we from Mr. Harrison's testa that this will not take place? 
Why does not Mr. Harrison give the result of several 
hours continuous run, the one teat which is of vital 
importance in enabling one to judge of the value of the 
battery? For how long” is the question which we would 
ask Mr, Harrison E answer with referenoe to paragraph 
after paragraph in bis report. й 

Prof, T hompeon in his report is а little more explicit. 
He states "there is no polarisstion during normal use. 
Again we would ask, *how long" will the thing last? we 
want something more definite than generalities, knowing 
as we do from past erperience how utterly misleading these 


аге. | 
Now as regards cost. According to Mr. Harrison, “ we 
obtain a vbi gen of under 5. per B.T.U." А total cost 


for what? Why simply for the raw materials consumed in 
M Mery ue DOO EY MS qued in the official lists, 
Will the cost of the iron when made into plates (or what- 
ever form it is used in) with the necessary fittings and 
delivered at the oonsumer's door, be only a trifle more than 
the cost of the raw material, and will the cost of the acid be 
ditto? If we are to make a comparison of costs in this 
way we must compare the costs of the metal and acid with 
the costa of coal, water, and oil, &c., at the prices them 
are quoted officially. The public would be certain to com- 


unfavourable view of the latter. The fact is, we have in 
reports of the kind not untruths but “half truths," which 
are most mischievously misleading in their character. 

If we are to compare power-driven p'ants with a battery 
plant, we must take into consideration the relative 

urability of the two, a comparison which would be very 
much in favour of the former. The absence of this com- 
parison is another misleading element, not necessarily inten- 
tionally omitted but still omitted. 

Unless it can be definitely proved that the so-called new 
battery is decidedly more economical than others of the 
same nature which have proved miserable failures, the 
latter will be the fate of the new ventare. 

Seriously, it is a mystery how experta сап be induced, in 
the year of grace, 1898, to issue reporta of the nature we have 
commented upon. In the Review for January 17tb, 1896, 
page 85, Mr. Rowbotham’s battery is criticised, on February 
21st, page 253, the battery, as then existing, is fully 
described, and even at an earlier date than these, but re- 
lating to the same thing, viz., September 6th, 1895, the 
* new epoch in the inflaence of motive power on the life 
work of the world," the Board of Trade unit for 6d., jast 
as Prof. оре has it now, and the usual high flown 
nonsense invariably associated with the primary battery oret, 
are to be found chronicled in our pages. Three have 
virtually passed, and still we have a reiteration of the same 
вазе and hopes never to be realised, which were current 

еп, 

We cannot do a better service to our readers than advise 
them to peruse the referenoes we have mentioned above, 
when they will at once recognise an old friend in a slightly 
modified guise. | 


CORRESPONDENCE. 


The Registration of Trade Marks. 


We have much pleasure in forwarding you herewith 4 
précis of the facts conheoted with the Solio Trade Mark 
Appeal case recently decided in the House of Lords, As the 
decision is one which seriotisly affects all trades and imp 
fies the registration of trade marks for the future, we thin 
you will be interested in commenting on the matter. 


The Eastman Photographic Materials Company, Limited. 


Tus Eastuan PHOTOGRAPHIO MATERIALS COMPANY, Lntt7 ED. 
“Sono” APPBAL Casm їн THE Houss оғ LORDS. 
1. The company was refused the word “ Bolio” in 1896 by the 
Registrar of Trade Marks. | 
| 2 This decision was upheld successively by the Board of Trade, 
Justice Kekewich's Court and the Court of Ар | 


peal. ш 
. , 8. The Eastman Company vered 5 
those Courts, and in their inal appeal to the House of Loris whic 


has now reversed the decision of the previous Oourta. “ам” 
а tr ri шы Papat rai 
the Bun , i6 
Kis as Кт to make the word descriptive, and so, under the Act 
not permissible as a Trade Mark. 
6. This decision was based on а reading of the Act which hel! 
that a Trade Mark must not only be invented, but, even 
it must also be in no way descriptive of the goods. ble word, if it 
6. The House of Lords has now decided that a 3 | 
is properly an invented word, may contain skilful aes gs 
of the goods referred to. But, to be held as an invention, 
must not be merely two known words strung together, 80 long ss 8 
word of the language with a slightly modifie nt . use 
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7, The origin of the word “ Solio," аз а matter of fact, had nothing 
to do with Sol“ (the San). It arose through an official submitting 
to one of the principals of the firm the word “ Soho "the business 
then being conducted in Soho Square. This was misread as '' Solio,” 


and ro it came to be established. 

8, Lord фонд the Lord Chancellor (who is a distinguished 
amateur photographer), himeelf happened to be a user cf the 
Eastman Company's Solio printing. out paper, and ke made a state- 
ment to that effect, and added that it never in the world occurred to 
him that there was anything dercriptive in tke name. 

9, In fact, there is just ав much reason why the word '' folio," as 
Lord Herschell points dut, should be taken to refer to boots (from the 

tural implements (from the Latin Solum the 


“sole”) or to agricul 
ground). | 

10. Foll law reports appeared in the Tines and other papers of 
Saturday, July 16th. Leaders have also appeared in tho Times of 
Monday, Jaly 18tb, and the Standard of July 16th, commenting on 


the important change of law involved in this decision. 


Proventing Fadeetion: in Telephone Cirenite. 


The method proposed by Mr. F. P. Selby in the last 
number of your esteemed paper, for preventing induction in 
telephone circnits by other electric wires, has been tried yeara 
ago here and a ; it has been fonnd to have some effect, 
put not enough to prevent disturbances, and has therefore, 
as far as I know, been dispersed with, where it has been 


tried. 
| J. G. West. 
Berlin, July 26th, 1898. 


[Pressure upon our space oompela us to ho'd over в letter 
from the Brockie-Pell Aro Lamp Company on “ Aro Light- 
ing,” also one from Mr. Davenport on “ Accumulators for 


Lighting and Traction.“ —Eps. Exec. Rev. ] 


ED 


LEGAL. 


Lauma ACCUMOLATOB SYNDICATE. 


Brront Mr. Justice Kekewich, in the Obancery Division, on Friday, 
Mr, Wannmdron, Q.C., mentioned the matter of the Lamina Accu- 
mulator (Elicson's British Patents) Syodicate, Limited, and the 
Elieson Lamina Accumulator Company, Limited, in which he bad a 
motion on behalf of the Earl of Galloway for the ad digest of & 
receiver. It stood over to enable arrangements to be made by the 
company in the terms of the agreement to issue to the Earl of Gal- 


loway debentures in place of the debentures he held in the syndicate. 
He anderstocd that the new debentures had been sealed the previous 
d over to the Earl, who had given 


night, and had now been hande 
his undertaking to hand in the old debentures. Under these circum- 
stances he now proposed to stay farther roceedinga in the action. 
He understood {t was arranged that defendants should pay the costs. 
Mr, Raanwrr L. Davis, Q.O., on bebalf of the defendante, said the 
suignment to the new company һай been completed only the 
or the exchange of the debentures 


previons day, and arrangemen 
wem at once made. He was not instructed to agree that defendants 


should g the costs. 
Mr. Wanemaron : Then all I can agree to із to take no order, 


except that costs be oceta in the action. 
Mr. Јосе Knknwiok: I thiok Mr. Warrington is right, and then 


whoever is wrong in the action will have to pay the costs. 
Order made accordingly. 


ag RITE IEEE, 


BUSINESS NOTICES, &c. 


secondary batteries,” 


Pittabarg, Pa., a small pamphlet on the nse of electricity for haalage 


in mines, The adaptability of the electric locomotive for such 


work on account of its compactness, and the other points of con- 
Meer of electricity are brie fly stated, and a description is given of 
Baldwin-Westinghouse type of Iccomotive for mine work. 
‚Ёш & Jamieson's " Electrical Rules and Tables Pocket- Book," 
th edition. Chas. Griffin & Oo., Ltd., London, 8з. 61. 


change of Address. — Messrs. Hall Bros., electrical 

manufacturers, have jast removed from 318, Fenchurch 

uildiogs, E.O., and Sugar Court, Leadenhall Street, B. C., to 
156, Upper Thames Street, and 21, Bash Lane, Cannon Street, Е.С. 
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Electrical Wares Exported. 
Wasz Жирна Јогт 207и, 1897. | ахх Enna JULY 96TH, 1898 
£ & 


> 


е 


в. 
Albany ... T . 57 0 | Boulogne T * 80 0 
Bangkok... 900 0 | Buenos Ayrer. Teleg. mat. 328 0 
Bergen. BSab.cabls ...1,564 0 Cape Town  .. .. 191 0 
Bombay... . 148 0 5 Teleg. mat. 385 0 
Buenos Ayres ... .. 908 0 | Christiania, Teleg. mat. 120 0 
Callao ee ui „өө 2,976 0 Colombo... eee 600 70 0 
Calcutta " 512 0 Copenhagen . 127 0 
Саре Town .. 665 0 | Durban eec ,. 50 0 
Copenhagen „ 72 0| Hong Kong we 942 0 
Demerara.  Teleg. mat. 32 0 | Korsor. Sub. cable ., 1,105 С 
Durben ... €: .. €53 0, Lyt kton .. 161 0 
East London, .. 185 0| Майа ... is .. 124 0 
Fremantle .. 824 0 Melbourne. Teleg. mat. 750 0 
Genoa .. .. .. 51 O0 Naples 34 0 
Gibraltar. Teleg.cable3,0CO 0 Ostend ees „ 12 0 
Malaga 000 eee eee 70 0 Paris wes eos eee. 302 0 
Malmo ... е 80 0 | Penang ... bos ^». 2120 
Mauritius 88 10 0 Port Chalmers... . 46 0 
Melbourne es 119 0 „ Klisab-th. * 932 0 
5 Teleg. mat. 18 0 Rio Janeiro eo 77 0 
Ostend .. " 0 | Santo; ... ids „ 25 0 
Perth " 653 0 - ,mat. 27 0 
Pius vis ., 10 0 | 8". Michaels. Teleg. cable 15 0 
Port Elisabeth ... .. 168 0 | St.Petersburg ... .. 585 0 
Rot'erdam. Teleg. wire 56 0 ЕЕ Teleg.mat. 70 0 
St. Petersburg . . 22 0 | Shan hai sss с 0 
Santander m "' 14 0 Singapore. Teleg. mat. 72 0 
Shanghai ‘es .. 294 0 Sydney wa 10.9 0 
Bingapore. Teleg. cable 60,130 0 ku э» 368 0 
Soura “ye ee . 1,870 0 Zsrá, Teleg. cable 1,206 0 
Stockholm. Teleg.wire 159 9 | 
sag ass M . 1,425 0 
igo. Teleg. mat. .. 20 0 
Wellington... .. 523 0 
Yokohama ae .. 1,610 0 
T eg. wire 17 0 
Total £106,233 0 Total £8,877 0 
Foreign Goods Transhipped. 
| £ в. С £ в. 
Boulogne . —. 220 0 AE 6... —9« o. 161 0 
Stockholm ee .. 56 0 Rio Janeiro. 903 0 


Total £1,(54 


church Lighting. The Keighley Electrical Engineering 
Company, Limited, write as follows :—" We note you mention in 
your issue of this week Major F. Willey's generosity in providing 
electric light for Blyth Church. This installation, both at the hall 
and the charch was put in by ourselves, and we think that it may 
claim to be perhaps one of the most extreme cc mbinations of ancient 
ingdom as the church itself was built in the 


and modern in the k 
year 1080, and is a remarkably fine specimen of Norman architecture. 
Can any of your readers quote a better instance of 19th century 


progress in combination with the 11th century ?" 


The City Electrical inspectors Expenses.—The Court 
of Common Council has decided to take no further action at present 


in regard to the recovery of the ex of the electrical inspector 
from the City of London Electric Lightiog Company. This matter, 
our readers will remember, has recently been contested in the Law 


Courts. | 
r.—Messrs. Н. R. Merton & Co. “s latest statistics 


Coppe 

of copper show that on July 15th, 1898, the stocks in England and 
France comprised 15,925 tons Chili bars, also 326 tons of Chili 
ingots, 123 tons of Chili ores and Regulus (fine), and 4,464 tons of 
other stuff (fine) at Liverpool and Swansea. At London there were 
1,515 tons including that in process of landing. Other quantities of 
fine copper in France total 2,492 tons. With advices from Chili and 
Aust showing another 3,850 tons, this works ont at a grand total 
of 28,695 tons, as em peat with 27,855 on June 15th. The price of 
ie eT standard copper was £50 on July 15th, against £50 68. 
on Jane ‘ | 


Dissolution of Partnership.—Meesrs, W. Morris and 
on business as В. L. Jones & Co., electrical 


5 Вые t, Bt. Helen 
eng at 39, et, Bt. 's, have dissolved partnershi 
by mutual consent. Debts will be attended to by Mr. Morris á 


Electric Canal Haulage in Belgium.—It is reported 
it bas been decided electric haulage 
e a dr ded тт унае 


Electric Driving.—The Hebden Bridge Industrial secret | 
i 


have augmented their electric plant by putting down a moto 
will be used for cutting leather, cleaning currants, grinding coffee, &c. 


Electrical Engineering in Germany.—Under th 
e e 
auspices of Messrs. Schuckert & Oo., of eee & company has 
just been formed in Dresden, with a capital of £300,000, to be known 
as Die Electro Gesellschaft, to establish eleétric lighting and tramway 
plants in Prassian, Silesia, Saxony ,and the Thuringian States. 
E 
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Electrical Enterprise in Belgium.—The Brussels 
correspondent of the Financial News says that a new concern, under 
the name of the Compagnie Electrique Auversoise, has been formed at 
Antwerp, with a capital of 4,400,000 frs., after having secured from 
tbat city the concession for supplying the electric light for public 
purposes and to private consumers. Amongst the founders are the 
Société Géaérale pour Favoriser l'Industrie Nationale of Brussels, the 
Schasfhausen Bankverein of Oologae, and the Continental Company 
for Electrica] Enterprises of Nurnberg. 


General Electrie Company v. Curtis.—At the Glasgow 
Appeal Court last week this case was heard. The parties had deal- 
inge, and on an accounting the defender admitted being due a certain 
pum, £24 103. 8d. The pursuers moved for interim decree for that 
sum, insisting, bowever, on proceeding with their case for the balanca 
which thcy alleged to be due. The defender contended that the pur- 
suers were not entitled to iaterim decree, as it would place him at a 
disat vantage. The Sheriff Substitute Guthrie, however, gave decree 
for the admitted rum, and fixed a diet of proof. On appeal the 
Sheriff adhered. Agent for pursuers, Mr. George Jeffray. Agent 
for defender, Mr. Walter Oswald. 


General Power Distributing Company's Bill.—On 
the motion for the s cond reading of this Bill in the House of 
Commons on Thursday night last week, Mr. J. W. Lowther moved 
as an amendment, says the Times report, that the promoters of 
the Bill should bave leave to suspend any further proceedings 
thereon, in order to proceed with the same Bill, if they should 
think fit, in the next Session of Parliament; and that all petitions 
presented in the present Session against such Bill, within the 
time prescribed by the rules and orders of the House, and 
which stood referred to the committee on such Bill, should stand 
referred to the committce on the same Bill in the next Session of 
Parliament, In asking the House to adopt this amendment he was 
taking a some wl at unusual course, though one that was not wholly 
unprecedented, but which was justified by the quite exceptional 
circumstances under which the Bill came before the House at this 
late period of the Session. At the beginning of the Session there 
were other Bills with this which raised the same new principles; 
and, therefcre, at th» instization of the Chairman of Committees in 
the House of Lords, a joint committee of tbe two Houses, known a3 
the Electrical Energy and Generating Stations Supply Committee, 
was appointed to inquire into the matter. The committee did not 
report until June; and, ia the meantime, this Bil] wàs hung up. 
Atter the committee reported, the promoters of the Bill pushed the 
measure forward. It passed through all the stages of the House of 
Lords, and it now came before the House of Commons at a very late 
pericd of the Session. "Therefore, even if the House were to assent 
to the second reading, it would not be possible to send a Bill of such 
magnitude, and а Bill also which was so strongly opposed, to а com- 
mittee in August. Under the circumstances, and seeing that the 
delay was due, not to the promoters of the Bill, but to the action of 
Parliamer t, it was only fair that the promoters should not be at the 
loss of the costs they bad incurred this Session, but that next Session 
the Bill should be taken up at the point which it had now reached. 
What he had eaid in regard to the promoters also held good in 
regard to the opponents of the measure. | 

Mr. Mellor hoped the House would assent to the very reasonable 
motion of the Chairman of Committees. It was most desirable that 
the House should save the coets of promoters of private Bills as 
much as possible. Indeed, he thought there ought to be some 
inquiry instituted with a view to seeing whether those coste could 
not be substantially reduced. : ; 

Mr. Stuart Wortley raid it was a matter of common knowledge 
that this Bill had met with opposition of great magnitude and not 
less weight. Bat, in the circumstancea, those who took part in that 
opposition on behalf of certain municipalities did not propcse to 
dispute the motion of the Chairman of Committees, though they 
believed they could have defeated the second reading of the Bill if 
t went to a division. | | 
i Mr. Stuart said he also entirely objected to the Bill, but the 
proposal of the right hon. gent leman seemed s0 reasonable and fair 
tbat he wculd support it. Whatever might be the view of the Bill 
itself, everyone would Ъз desirous «f doing fairly to all the parties 
concerned, and it was in 5 the justice of the case that 

tion should be ps:8:d. 
UM Bryce оа great satisfaction at the acceptance of the 
motion by the hon. member for Sheffield and the hon. member for 
Shoreditch. The Bill required fuller consideration than the House 
ive to it this Session. , 35 

ory. Lowther said that when he first heard of this motion he 
feared that it might draw the House into creating an undesirable 
precedent for the hanging up of public Bills. But the explanation 
of the Obairman of Committees had made it clear that no such 
danger was to be apprehended. ; | 

Mr. Т. Bayley also expressed his concurrence in the motion. 

T'he motion of the Coairman of Committees was then agreed to. 

Mr. J. W. Lowther moved: “That this be a standing order of the 
House.” He said that such motion was necessary in order that the 
House might have ccgnisance next Bession of the decision jast 
arrived at. The standing ord2r would apply only in this case. 

e motion was agreed to. " 

Last week the Glasgow and various other municipal authorities 
discussed the above Bill, and resolved to oppose it before Parliament. 
As the Bill is now to wait over until next session, we suppose the 
municipalities will let the matter reat for the present. 


“ Illustrations of Electric Traction."—The great 
extent to which the Thomson-Houston Companies have been 
identified with the development of elcctric traction io this country 


and on the Continent is clearly seen from а beautifully prepared 


book «f " Illustrations of Electric Traction,” which has just been 
issued by the British Thomson-Houston Company. Among the 
large з umber of photographs reproduced are views of the 

lant acd outside work, showing cara in operation, of such well. 

coxn instances of overhead trolley construction as the Bristol, 
Dover, Dublin, Paris, Versailles, Lyons, Rouen, Brussels, Hamburg, 
Munich, Rome, and а variety of other lines equipped on the 
Thomson-Houston system. 


Liquidation Notice. — Creditors of the Mechanical 
Traction Syndicate should send particulars of their debts to Mr. 
Vibert Collinson, 6, East India Avenue, E.O., liquidator, on or before 
August 23rd. 


The London Electric Supply Corporation, — 00 
Wednesday, before Mr. Justice Wright, sitting as an additional 
judge of the Chaccery Division, Mr. Butcher, Q. O., M.P., on bebalt 
of tbe London Electric Supply Corporation applied to his Lordship 
to sanction a reduction of the capital of the company by writing off 
£2 per share, thus reducing it from £1,250,000 to £750,000. In the 
course of the proceedings his Lordship asked if this was a going 
concern ?—Mr. Batcher: Oh yes, the company is a going concern 
re а very prosperous one too.—His Lordship granted the appli- 
catiun. 


А Maxim Iacandescent Lamp Company.—According 
to the daily press a syndicate company has been formed, with 1 
capital of £10,000, for acquiring а contract for purchasing all the 
rights throngbout the world of а new incandescent lamp invented by 
Mr. Hiram 8 Mazim. The first directors are: Mr. Hiram 8. Maxim, 
Mr. Jales de Meray, and Mr. F. A. English. It is understood that 
probably Sir William Crookes will join the board. The special 
feature of the invention may, in general terms, be said to be the 
employment of a new description of g filament which, it is claimed, 
affords a brilliant white light, and 16 far more lasting than that at 
present ured, with the benefit either of saving of cost from having 
the same amount of light as at present, with 25 to 80 per cent. less 
current, or the same cost and & better light. It is said that the 
syndicate is doubtless the precursor to a larger parent undertaking. 


Miell v. Shrimpton.—At the Lord Mayor’s Court, on 
Wednesday last week, Sir Charles Hall and a special jury heard the 
case of Mi-ll v. Shrimpton, in which plaintiff, a Lombard Street 
finencial agent and broker, claimed from defendant a sum of £1,875 
on an assignment by one Colonel Marshall of an interest in a com- 
mission note dated May 7th, 1896 The commission note was in 
reference to the Brockie-Pell Arc Lamp Company. It was in oon- 
sideration for an introduction to a firm who were to find capitel for 
the company. Marshall made the assignment to the plaintiff on 
D. cember 18th. After hearing the case at some length, the Recorder 
delivered judgement, and said that, in order that the plaintiff shoald 
succeed upon the commission note, he must show that the money had 
been earned. He considered that the plaintiff was only entitled to be 
paid commission in respect of amounts actually under it n. He 
therefore gave judgment for the defendant, who would le allowed 
costs subsequent to the date of the payment of the sum of £81 into 
Court. The plaintiff would be entitled to the £81, which it was 
admitted was due to him. Upon the application of defendant: 
counsel, it was ordered that the sum of £81 should remain in Court 
until after taxation, and leave to appeal was given. 


The Shannon Power Scheme.—The Shannon Fishery 
Proprietors last week resolved to oppose the scheme of the Shannon 
Electric Syndicate Company, as the effect of the proposed works was 
oc nsidered disastrous to the interests of the fisherics. | 


Smoke Nuisance.—The Great Eastern Railway were 
summoned at the Worship Street Police Court last week for cresting 
a smoke nuisance at their electric lighting works at High Street, 
Shoreditch. The magistrate made an order that it be abated tortb- 
with. Notice of appeal was given. 


Strike. — The dail тв say that the employé: at 
the Tudor Accumulator Сара» Electrical Works at Dakintel 
have struck against a reduction of wages on the introduction 
improved machinery. 


Winding up Petitions.—A petition for the winding 
up of the London Provincial Electricity Oompany, presented | 
Mr. Octave de la Chapelle, of Suffolk House, Laurence Pountney us 
E.C., solicitor, a creditor of the company, is to be beard pas 111 
Justice Wright o^ August 3rd. A similar petition present:d by ding 
Robert Stanton, 73, Впое Lane, E C, metal merchant, for the win 
up of the Cox Taermo-Electric Co., will be heard in the same 
on the rame day. 


(qe GE GENEMIDIDME . 


ELECTRIO LIGHTING NOTES. 


Aberdeen.— The Aberdeen Harbour Commissioner < n 
introduciog an electric installation for the lighting o 4 vitd the 
harbour, workshops, cffices, &c. An experiment was ma cae 
new illaminant on one of the qaays this week, but some сыс 
elapse before tbe installation is complete. ТЬе Босе 
supply will meantime be taken from the City Corpor 1 

he Town Council, also the Glasgow Council, inel filing 
tion to the General Power Distribution Company 9 ^^ 
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Arbreath.—The Corporation will oppose the application 
lighting 


Bethnal Green.—At a recent meeting of the Board of 


„ Guardians the Infirmary Committee reported :—(a) Messrs. Calvert 
"ES bir bad declined to approve of the draft contract submitted to 


them, and had intimated that their tender must be accepted as it 
stands; (5) that if their tender were accepted as it stood, there would 
be no limit to the smount which could be claimed for extras; (c) tho 
Committee, under these circumstances, therefore instructed the clerk 
to inform Messrs. Calvert & Co. that, unless they heard from them to 
the effect that they were prepared to do the work in accordance with 
tbe specifications prepared kar ei Owen, Lucas & Pyke, without 
any reservation whatever, Committee would recommend the 
beard to provisionally accept the next lowest tender. Tne Com- 
mittee were informed by Mr. Pyke that all the contractors were 
informed, before sending in their tenders, that the maximum ho:se- 
power required for driving the machinery could not be included in 
ification, because the buildings were not then sufficiently 
advanced to enable the calculation to be made, hence there is no 
need for any reservation being included in any tender. The report 
was adopted. 
Birmingham.—It is understood that the lighting by 
electricity of the Council House and the Reference Library is in con- 
templation by the Corporation. 


had a discumion segarding the lighting of Dickson and 
it ra sis er ы Mr. Qain said to light 


of 
up ty by 1,000 candle-power lamps 
would cost abost £250. If they wanted no better light than they 
had af he could supply it by electricity quite as cheaply as the 
gu. It was agreed that the Electric Lighting and Tramways Com- 
wittes be empowered to submit a scheme as to the candle-power of 


the lights, &a, to a fature meeting. 
Bolten.—The Town Council have resolved upon exten- 
tions of the electric lighting installation at a cost of £38,406. 


ишкиш Меш, Fippard & Cooper, of Bourne- 
oath, i dd for lighti 
adden Cn, Canford Clif, Bournemouth. ^ ^ 07 Lenin 


` Bradford.—The new shilling-in-the-slot meter of the 
Penny-in-the-Blot Electric Ва ply Company, was exhibited before 
y Со 


the Gas and Electricity Sn mmittee of the Council on 22nd 
inst. The Committee decided to adopt it for use among consumers. 


Bristol.—Efforts are being made in order that by the 
time of the visit of the British Association to Bristol а considerable 
addition will have been made to the street lighting by electricity. 
For several months past preparations have been in progress at the 
electricity station. for supplying current for the extended mains, The 
capecity of the engine room has been more than doubled, and the 
number of Lancashire boilers has been increased from seven to 12. 
Ia the course of а few months, according to a Bristol paper, there 
will be machinery of between 4,000 and 5,000 H.P.in tne engine 
mom. | | 


Bury St. Edmunds.—A Local Government inquiry has 
been held regarding the application to borrow £20,000 for carrying 
out the proposed scheme. The Corporation firat took the matter up 
abat two years ago, and, after а good deal of opposition, the sup- 
porters of the scheme carried their proposal by a large majority, 
A provisional order being obtained. Meantime, about half a dozen 
energetic and leading tradesmen have taken the matter in hand for 
themselves, and have, either jointly or individually, lighted their 
гаш electricity. Mr. urst was engaged by the Town 

at the outset, and was entrusted with the preparation of 
plans and specifixations, Не estimates that the £20,000 asked for 
will fully cover the cost of the proposed scheme. Supporters and 
opponents ch i before the Local Government Board 
on 


Cardifl—At last week’s meeting of the Electric Light- 
ing , tenders were ted for one 300-kilowatt stcam 
alternator and two steam . The electrical engineer (Mr. N. 
Applebee) presented a report on the various offers, in which he stated 
toat it was nat, in his opinion, desirable that the work should be 
entrusted to a firm named, asa machine which they had contracted 
we in fire months was now, after a lapee of two years and three 

still in such a state that he had not finally it. He 
3 . alternator should be Spine ае 
com th the specification on mpo nts, 

and the makers guaranteed that it would stand overloaded 50 per 
eint. for two hours. The first-named firm в duplicate of the 

t still unpamed and now at the Corporation works. Councillor 

described the second firm as being experimental makers of 
mich plaut as was required, and said the never constracted such 
am 5 ое condemned iri А details in 5 

pas the importance of giv the contract . 
the first partics, whom be 5 ae the finest makers 


of electrical plant ia Great Britain. In reply to Councillor Fox, the 


stated that the machine which was во long overdue was still 

bia experimented with by the and referred to a recent 
Ace being extremely nnastisfactory. In the face of this divergence 
ро, it was decided, on the proposition of Councillor Willism 
ш, фа Alderman Sanders, that the matter “piers be 
nsii further information respecting the experiences of other 
nunicipalitics with the plant of the two firms named could be 
obtained. Councillor Fox gave notice of his intention to press for 


the imposition of the full penalties against the first firm for non- 
compliance with their Dresd. эшш Councillor Fox considered 
they were placing their official in an invidious position, and riticuled 
the idea of wasting time in seeking information about the first firm's 
engines in other parts of the country when they had their own 


experience to go upon. | | 
ne Oorporation Electrical Department is making reductions in 


the charges for current from July 1st on a sliding scale. 


Cape Town.—By the last mail we learn that cables are 
being laid between Cape Town and Wynberg stations forthe purpose 
of providing all the suburban stations with electric light. Valken- 
berg Asylum is to bs lighted from Mowbray, and the Cape Towa 
railway generating station will supply the power for the whole 
system. 


Cape Tewn and Suburban Electric Lighting Com- 
pany.—At the annual meeting of this company the directors sub- 
mitted a report, which was adopted, recommending a dividend of 
6 per cent, and that the balance be carried forward to tbe next 
account, 


Chester.—The Lighting Committee is to extend the 
electric lighting mains from the Liverpool Road to Brook Lane 
Булыр ду в» for supply of public and private lighting (cost, 

The Town Council has decided to request the local member to 
oppose the General Power Distributing Company Bill ip Parliament. 
It Сатан that local authorities should have command of their own 
districts. | 

Cleckheaton.—The District Council has received notice 
from the Electrical Power Distribution Company, London, of inten- 
tion to apply for a provisional order. The matter is referred to the 
General Purposes Committee. It is thought that the application might 
be коше to the interests of the Council as owners cf the gas 
works. 

Colwya Bay.—The Local Government Board has written 
sanctioning the borrowing of £1,564 for the electric light works, 
repayable in 25 years. The letter suggested that the machinery at 
the generating station should ba duplicated at the end of one year. 


Cricklewood.—The Hendon District Council has 
resolved to apply for a provisional order for supplying their district 
with electric light. 


Dumfries.— The Town Council has decided to opposé an 
application by the Urban Electric Supply Company for a provisional 
ordai. The authorities intend at no distant date to take the 
matter in hand themselves. Several private firms in the town and 
district have introduced tbe electric light, and an installation has 
been put into the Orichton Royal Institution at а cost of no less a sam 


than £10,000. 


Ealing.—After going into the matter of free wiring, the 
Electric Lighting Committee has adjourned its consideration for the 
present. The Oouncil has agreed to advance the money to cover tho 
cost of wiring the premises of the Ealing Constitutions) Club, and to 
supply current on special terms. 


Edinbargh.—The Electric Lightiog Committee last 
week fixed their estimate for electric lighting in the city for the 
ear from May 15th, 1898, at £31,820, as compared with an estimate 
year of £21,165, and an actual expenditure of £24,444. The 
revenue on account of the expenditure was estimated at £51,250, as 
compared with an estimate last year of £35,455, and an actual 
revenue of £38,049. For capital expenditure they estimate a sum of 
£130,500. | 
Elham.—The Oheriton surveyor recommends the Council 


to oppose the application of a company for a provisional order. 


Exeter.— Last week the Electric Lighting Committee 
reported that Messrs. Hind & Robinson, London, solicitors, had 
written on behalf of Mr. M. D. Rucker, with reference to an alleged 
infringement of letters patent granted to William Phillips Thompson 
in the year 1835, for improvements in distributing electricity and 
apparatus therefore, and demanding payment of es for the 
past user, and an undertaking to cease to use the same in future until 
a license had been obtained from him, which lioense he was willing 
to grant on reasonable terms. Tae Town Clerk had at once written 
to Мевзтв, Hind & Robinson, asking to be informed in what manner 
the Council were infringing the patent. The report was adopted. 

The Electric Lighting Committee has given instructions for con- 
sideration to be given to the best means of overcoming the smoke 
nuisanoe. 

Fleet (Hants).—Mr. Warden-Stevens has been retained 
to act аз consulting engineer for an electrio lighting scheme. 


Great Yarmouth.—The Town Council having d»oided 
to borrow for extension of their electric lighting system a further 
sum of £4,800, making £38,800 in all, a Local Government Board 
inquiry was held on Friday last by Н.Р. Boulnois, Esq., M I. C. E. 
It was stated by the borough surveyor, on behalf of the Corporation 
that during the four years the electric light had been installed in 
Yarmouth the town had made remarkable progress, and the value of 
property generally had increased by 40 per cent. The number of 
pu electric lamps now supplied was 13,290. Cables now in use 

been so during the four years, and showed no trace of deteriora- 
tion. The amount to be borrowed was required to meet the in- 
creasing demands of private customers. For additional arc lighting 
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in publie streets, another loan would be required. The surveyor 


stated that, taking into account the payment of interest on loans and 


repayment of capital, there had been a deficit of £700 a year for two 
years, but the financial position had improved so much that he antici- 
pated the revenue for 1898 would be sufü 


cient to meet every out- 
going, and that in the near future a substantial profit would be 
realised. 


Greenock.—The North British Electricity Supply Com- 
pany has renewed its application—which was successfully opposed 


by the Councils of Greenock, Port Glasgow, and Gourock last year— 
for a provisional order for the district. 


Hanley.—The Council is to raise various sums for local 


iach including £14,880 for additional machinery at the electricity 
wor. 


Harrogate.—The Gas and Electric Lighting Committee 
having considered the report of the engineer as to the street arc 
lighting scheme, proposed that he be instructed to erect in West Park 
five pairs of poles complete with suspenders, wires and , and 
upon these to fix various amples of lamps for an extended test and 
public trial under actual working conditions. The Council has 
decided that the electrical engineer fix up one set of the eample 
lights and three ordinary pillar lights. ! 

On Baturday last a special military band fete was held at the 8 


pe, 
te, to inaugurate the ornamental lighting by electricity of the 
extensive grounds attached to the estate. 


Heaton Norris.—At the last meeting of the District 


Council Mr. Barton announced that arrangements had been entered 
into with the Manchester Corporation to supply the district with 
electricity both for electric traction in connection with the tramways 
and for street lighting. The supply would cost them no more than 
it cost consumers in the city. Before ong, therefore, they might 
expect to see the district lighted by electricity. 


Heckmond wike,—Some days ago a representative from 
Mesers. Foote & Milne, electricians, London, who desire to acquire 


the power to supply Heckmondwike with electricity, had an inter- 
view with the District Council. Messrs. Foote & Milne have esti- 
mated that a private demand of about 1,250 сее might 
reasonably be expected, and assuming that the Council will go in for 
street lighting, have estimated for the installation of 32 arc lamps, 
consuming $ unit per hour. They would, in the first place, instal 
three sets of engines and dynamos, any two of which would provide 
the anticipated demand, i.e., 72 kw. Two seta of boilers would be 
provided, either cf which would be capable of steaming at full load 
the two engines in use. The system of distribution to be employed 
would be the three-wire system, with 400 volts between the outers. 
Undergrcund cables would be used throughout. The firm add:— 
„The two proposals which we are prepared to submit to your Council 
are as follows: (1) That we take over your provisional order in the 
terms of our letter of March 22nd, undertaking to give such securities 
ав may seem necessary for the fulfilment of the conditions of the 
provisional order within the period of one year. For the purpose of 
erecting a central station, we would s our renting from the 
Council the piece of lend situated at the junction of Oldfield Street 
and High Street, at a rental of, eay, £15 perannum. The price to 
be charged for private lighting to be a maximum of 7d. а unit, with 
rebates to consumers for 1 ours ranning, and a minimum of 4id. 
per unit. The price to be charged for public lighting to be 4d. per 
unit, plus a sum of £25 per annum for maintenance of the arc lam 
(2) Or we would be prepared to erect and equip the station and light- 
ing as herein described, and to provide house connections and meters 
to the number of 40 for the sum of £65,800. Further, we would 
undertake the whole of the costs of ranning the station and supplying 
electricity at a charge to the Oouncil of 3d. per unit, that 
the minimum annual charge should be not leas than E500. It has 
occurred to us that, if your Council contem 
station on their own account, this second proposition might be 
acceptable, as it would ensure the plant being put down in such a 
way as to give the most economical results in working.” The ah gh 
sentative of the company answered numerous questions ad to 
him by the members of the Oouncil, and undertook to supply a copy 
of the statistics he submitted, and other information. 


High Wycombe.—The Electric Lighting Company has 
applied for the repayment of £3,000 of the £5,0C0 deposited by it 
at the London and County Bank as surety for the proper execution 
of the undertaking. This has been agreed to by the Council. 


Huddersfield.—The Electrio Lighting Committee has 
reported that the number of consumers for July was 698, as com- 
pared with 685 in June, and the lamps connected 46,857, aa compared 
with 46,014; and the units metered 27,019, as compared with 14,929. 
For the half-year the figures are—July, 698; January, 598; lam 
46,857 and 41,702; and the units metred 292,654, as against 192,707. 
It bas been resolved to take up £6,000 on loan from the borough 
fund. The Local Government Board has sanctioned the borrowing 
of £5,000 for the ete¢éion of buildings for the purposes of electric 
lighting. It has been determined to extend the mains to Longroyd 
Bridge. The Committee are to consider the question of charges for 
electric energy for trade purposes, and report.—The Corporation on 
20th inst. approved the recommendation of the Electr Lightin 
Committee that £6,000 be taken u 


p on loan from the borough fun 
for extension works, and that the supply be extended to Longroyd 
Bridge, Huddersfield. 


Inverness.—The Town Council has resolved to obtain a 
report as to the best method of introducing the electric light into 
Inverness, and at what cost it could be supplied to the public. Pro- 
vost M'Bean stated that many firms and public buildings in Inver- 
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ness had already introduced the electric light, and Judging from that 
fact he was convinced it would be well received. 250 is to be spent 
upon the inquiries. 


Ipswich.—The Board of Guardians had the question of 
the electrio lighting of the workhouse before them some days ago. 
The Workhouse Erection Committee had instructed Mr. Dalby to 
alter the original specification so as to make it in accordance with 
Messrs. Crompton & Cos tender to carry out the electrio installation, 
exclusive of the motor power, for £1,650, and to prepare a specifica- 
tion for the supplying of the necessary 32 Н.Р. gas engine by the 
Ipswich Gas Company, including laying the main, for £400. The 
Committee also recommended that the laundry machine should be 
driven by an electric motor, and that Mr. Dalby obtain a tender for 
the same, with all necessary fittings, from Messrs. Crompton & Co. 
The Guardians approved of the recommendations. 


Keynsham.—The Parish Council last week considered 
the question of lighting. The clerk stated that advertisements had 
been inserted asking for tenders, and it was agreed that the tender 


from the Keynsham and West of England Electric Works at £161 15s, 
be accepted. 


Kingswood .—Mesars. Parfitt & Son are still asking, on 
behalf of the Western Counties Electric Lighting Company, when 
the Kingswood Council are likely to conclude the contract for the 
purchase of their undertaking. The Finance Committee will con- 
sider the matter. 


Lambeth.—The proceedings at the ordinary meeting of 
the Lambeth Vestry last week were remarkable from the sensation 
produced on the tation by the Finance Committee of copies of 
the accounts of the Bouth London Electric Supply Corporation up to 
December 31st, 1897, as audited b Trade. The 


the Board of 
Finance Committee in submitting the accounts, recommended the 


Mul request the Board of Trade to hold an official inquiry into 
the mstanoes of the transfer of the Vestry's order to Mr. Sax, 
and into the means employed to secure that transfer. Mr. Wight- 
man, who moved the recommendation, agreed to the addition of the 
Local Government Board, or some other competent authority as sug- 
gested by Mr. Cooper, as an alternative to the Board of Trade, As 
a reason for this course, it was freely stated that vestrymen had 
been bribed to the extent of £1,000 in order to secure the transfer of 
the provisional order, and that the question should be probed to the 
bottom. After an exciting discussion, the recommendation was 
unanimously adopted. 


Leicester.—The Gas and Electric Lighting Committee 


report that the total output of electric current from the central 


sia ЧН e ы ты e м 
i e corresponding of last year, bein 
an increase of 79,801 units. The number of consumers Wal 398. d 


Lewisham.—The District Board of Works will hold а 


special meeting an Baptember 31st to discuss the matter of the pro- 
onal order applied for by it. 


Lincolm.—At a special meeting of the Town Council 
last week Alderman Page (the Mayor) delivered a speech dealing 
with the proposed scheme of the General Power Distri buting Com- 

y and its probable effect upon Lincoln. A petition against the 

was approved by the Council. 


Llandrindod Wells.—The District Council recently Һай 

а discussion re the „proposals of the Electric Light Company in regard 

to the erection and equipment of their boiler house. The necessity 

for precautions to be taken to prevent smoke nuisance were 

е Сере mentioned. The Council approved the plans with а shaft 
g 


eoa deeds has Deen бееде to make an installation of 
e ex ve of Mesars. Buckley Bros, 
Limited, in Llanelly, Carmarthenshire.” Tenders will, in ans course, 
be invited for the work. i 


London, E.C.—The new branch of the London and 
Westminster 


Bank, Limited, which is now being built at the corner 
of Old Btreet and City Road is to be fitted throughout with electric 
light. Mr. Whitney, of 117, City Road, has the contract. 


Macroom.—Mr. Thierman, the electrical engineer who 


has charge of the electric lighting undertaking, has visited 
Macroom in connection with the matter, and a contract for opening 
up the streets for the cables has been passed at the es in 
5 expected that the work will be completed by the end of 

Marylebone.—At last week’s Vestry meeting a good 
deal was said about the rejection of the Vestry's application fora 
por order. Mr. Brooke-Hitching said tha 

failed on this occasion it was 


the irations of munici- 

The Electric hing Oommittee had done their best to 

obtain а very valuable rig „ of which they were 

seconded by the officials of the of Trade, who gave them the 

соу on it being confirmed by Parliament. The second 
was carried by 


p 
the Vestry undertook the ligh of the streets, they would remain 
badly lighted. 6 4 
Committee. 


the matter was referred to 


| 
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Marylebone.—The Board of Guardians have decided to 
light the board room and the offices by electricity in accordance with 
the specification prepared by the of works, at a cost of about 
£100. Tenders are to be asked from the following firms in the 
neighbourhood, їе, Emanuel & Sons, Banham & Sons, Faraday and 
Sons, and Veritys, Limited. 

Newbury.—It was кале ге а rs m meeting of the 
Corporation that there was a ty o electric light being 
introduced into the town, and the Council were advised to reduce the 
price of gas to 30. 6d. per 1,000 feet to compete with it. The Oor- 
poration are the owners of the gas works, and sometime sincs 
obtained an electric lighting provisional order to prevent a company 
introducing the light, but nothing was done. It is now unders 
ur syndicate is willing to purchase the order and supply 
the 


Paddington.—The Vestry Eleotrio Lighting Committee is 
to consider the advisebility of applying for & provisional electric 
lighting order. 

Paisley, —The Electric Lighting Committee have agreed 
кшш 1 to borrow a „ for the 
extension of the electric system, according . Teague’s 
estimate. This makes the total sum borrowed up to the present in 
connection with the electric lighting £60,000. 


Peterborough.—Mr. J. C. Gill, the borough engineer, 
чүү! airs i em plans for the electric light station to be erected 
in Place. Mr. Gill is to confer with Dr. Fleming, whose fee 


has been fixed at 200 guineas. 


Provisional Orders.—The Margam and Bridgwater 
District provisional orders were before the House of 
Oe Perth provisional pased for third reading last week. Tà 

е от e 
West Bromwich order май үр confirmed, 


Rotherhithe,—The Vestry has accepted the tender of 
Means. J. H. Pickup & Оо, (£178) for installing the electric light in 
the large hall. It bas also arranged with the London Electric Supply 
Corporation to bring a main along Lower Road to the Town Hall. 


Rowley Regis.—The Midland Electric Corporation for 
Power Distribution, Limited, have given notice of intention to apply 
to the Board of Trade for a provisional order to be confirmed in the 
-— 3 of Parliament, to supply electricity within this and 


Salford.—A Local Government Board inquiry was held 
yesterday into the Council's application to borrow £33,000 for elec- 
tric lighting purposes. 

Saltburn.— The ratepayers have voted on the electric 
lighting question, and the majority are opposed to the Urban Council 
| а provisional order, therefore the Council has arranged to 
let the matter drop. Whether the Council will still oppose the 
echeme of the Assets Company remains to be seen. 


Southampton.—At the last meeting of the Town 
Ooun-il, a special committee appointed, re the Workmen's Compen- 
stion Act, 1897, reported that they had considered the subject of 
insuring the employés of the. Corporation against the provisions of 
the Act, The Town Olerk having submitted the offers received from 
various insurance offices, it was resolved to obtain quotations for the 
Insurance of the employés engaged in the electric light department 
ош, the acceptance of a quotation to be left with the Town Clerk 

electrical engineer. The consideration of the a bai of insuring 
the employés in the other departments was left over for the present. 


Stirling.—Some time ago the Stirling Police Commis- 
козе (РР to the Waterworks Commissioners for permission to 
utilise the water supply at Touch for the production of electric 
energy for the lighting of the town, if the scheme submitted by 

Yorke was considered feasible. The Waterworks Commissioners 
ден to Mr. Wilson, C. E., Edinburgh, to report upon the 1 
8 his report was submitted to a recent meeting. Mr. Wilson 
1 that the amount of available power is so small in proportion to 
8 amount that would be required for the lighting of the town that 

does not think the Waterworks Commissioners would be wise in 
tus ming their control of the water works for the sake of getting 
om power for electric lighting, and as the use of the water in this 

у might lead to complications between the Commissioners and the 
ре The Police Commissioners held a meeting on 22nd inst. 
Purpose of considering the matter. The Board of Trade 
12. red tat they saw no reason to object to the scheme detailed in 

Orke's report. Mr, шч скы Мт. ше тро 
ers. was agreed а ma remi 
the letters to the Lighting Committee to consider е 


Bt, James's, Westminster.—The Vestry has received а 

rating о 00 ВЕ. James's and Pall Mall Electric 

electricity à reference to the company’s charges for the supply of 
a 


position at the moment to re 
-open the question, but were prepared 
to give po of the Vestry foll Gone deraticn in g their 
М аг. suggested that the 
Riendlst the Vestry would be met by bringing the question, in a 
Board of Trade, with a request that the 
060 8 кишиче of the Vestry and the company 


ч 
4 
d 
d 
E 


and advise 
Stonehouse.— The Ston e Tights 

visiona] » ehouse Electric Lighting Pro- 

Bills 3 was before the Select 9 5955 ed 


Stourbridge.— The Council will oppose the application of 
the Midland Electric Corporation for Power Distribution, and will 
itselt apply for a provisional order. The Council has given the 
British Electric Traction Company permission to erect poles in con- 
nection with the conversion of the existing tramlines to electric 
traction. 

Theatre Lighting.—The new Princess’s Theatre, Ken- 
nington, of which the foundation stone was laid on Monday by Sir 


ren Irving, and the new Empire Thestre, Bradford, are to be lit 
by electricity, each installation consisting of about 1,200 lights. 
Complete plant for generating the current will be put in at tbe 
former, while it is proposed to light the latter from the Bradford 
Corporation's mains. Messrs. Owea Lucas & Pyke are preparing the 
specifications. 


Trowbridge.—The Trowbridge Urban. Council have de- 
cided to oppose the ар ican of a London electricity company for 
powers to supply the district with electricity. 


Wakefield.—From a debate which took place at a 
recent Council meeting, it seems that two assistant electrical 
engineers have been appointed for the electric light station withont 
the knowledge of the Council, or without their being advertised for 
in the usual way. It was not clear, from a report of the discussion 
that we have seen, that even the Electric Light Committee was aware 
of the appointmen being made. One speaker said that the Com- 
mittee told the engineer to look out for two men, but the matter 
should have gone before the Committee before they were actually 
appointed. 

Whitechapel.—It is suggested that the Electric Light- 
ing Committee to be appointed shall b» a standing Committee, and 
consist of 25 members. The District Board of Works will consider 
the matter at its next meeting. 


Windsor.—The Windsor Electrical Installation Company 
have just placed in position an additional new boiler, 14 feet in 
length and 8 feet in liam eter, іа their central station in Pearcod 
Street. The boiler is of the “ Economic" type and tabular. The 
company now supply 7,000 lights in Windsor and Eton, besides four 
electric motors, and two arc lights in Thames Street. 


Woking.—The loca! tradesmen have been asking for 
reductions in the price unit. The Eleatric Light Company 
has given all customers afecale of discounts, but has explained the 
various reaso2s which prevent a lower unit charge at present. The 
Company refers to the high price of coal delivered at Woking, the 
scattered nature of the district supplied, &c. 


Worsbro'.—The Worsbro' District Council has resolved 


to ask the Barrow Company if they are prepared to entertain the 
idea of lighting the township with electric light. | 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Corporation of Aberdeen, who have just 
obtained control of the city tramways are, as already etated, contem- 
plating the introduction of electric traction in the future develop- 
ment of the system. In some districts of the city where tramway 
extension is called for, the gradients are so steep that electric haulage 
oo the only feasible method of supplying the desired facili- 


Chatham.—On Tuesday next the Light Railway Com- 
missioners will hold a public inquiry at the Sun Hotel, for the 
purpore of receiving information to guide them as to the expediency 
of granting the application which has been made to them by the 
Rochester, Ohatham, Gillingham and District Electric Railway 
Company, Limited, for an order to authorise their proposed light 
railway. 

Colombo.—The Ceylon Standard says that the first of the 
electric tramcars was fitted up on 5th inst. at the central power 
station in Gas Works Street. The car is divided iato first and 
second class compartments. 


Cork.—At the Incorporated Association of Municipal and 
County Engineers, Cork district meeting, on Friday, August 5tb, 
among others a paper will be read on “ Description of Oork Elcctric 
Tramways,” by Mr. Bevily Griffin, A. M. I. O. E., resident engineer for 
the contracter for permanent way. In the afternoon a vieit will be 
paid to the Electric Tramway and Lighting Company's central 
station. 

Bradford.—On 20th inst. Major Cardew made a Board 
of Trade inspection of the new electric tramways on the Bolton 
Road, which we describe in another part of this issue. He was 
accom d by the chairman of the Tramways Committee (Alderman 
Cowgill) and several officials. Ultimately mer be Oardew expressed 
himeelf very satisfied with the line. Daring the early hours of the 
following morning an extensive trial was made of the working of 
the cars. The current was turned on at about midnight, and Mr. 
M. A. Requier, electrical engineer for the Westinghouse Electric 
Company, Limited, made a journey from the Bolton Road depot to 
Forster Square, where he was met by the chairman of the Tramways 


THE 


160 


Committee, the city electrical engineer (Mr. Gibbings), the city sur- 
veyor (Mr. W. H. Cox), the assistant city surveyor (Mr. W. Dawson), 
Mr. R. W. Blackwell, and others Two trips were then made the 
-fall length of the line. The formal opening was to be arranged for 
to-day, snd it was hoped that regular running would commence on 
Bank holiday. The Jast of the nine cars intended for the Great 
Horton Road service have reached Bradford. A good deal of work 
yet remains to be done on the latter line, and it will be probably 
four or five weeks before the line will Ъз ready for opening. The 
Tramways Committee has arranged that the new electric cars shall 
stop at certain definite stations upon the roads to Bolton and Great 
Horton. In regard to fares these have been fixed as follows :—From 
Bradford to Horton Bank Top there will be three 1d. stages, but on 
the return journey the cars will require very little power, and 2d. 


will be cbarged for the entire distance. The Committee decided to 
run workmen's cars. | 


Dudley,—AÀt а special meeting of the Dudley Town 
Couocil,on Thursday of last week, the Mayor (Councillor Geo. Н. 
Dunn) presiding, an important report was submitted of a meeting of 
the Electrical Tramway and Railway Committee. In this report it 
was stated that the terms come to with the British Electric Traction 
Company were, that the company shall construct the tramway from 
Quecn's Cross to Mouse Street Brook to the satisfaction of the 
Corporation; all road work bsyond the laying and electrical equip- 
ment of the line to be executed by the Corporation at the cost of 
the ртото* 8s; the Corporation to purchase the existing tramways and 
the new line four years hence a‘ a price to be settled by the Board of 
Trade, the lines to be leased to the company on terms to be settled 
by arbitration, the Corporation to supply electrical energy for the 
taid Jines at a pr.ce to be decided by arbitration. The Committee 
congratulated the deputation upon the terms they had secured, and 
recommended the adoption of the agreement. The report, after con- 
eiderable discussion, was unanimously adopted. 


Durban.—On June 25th the Town Council decided to 
buy up tbe tramway system and equip the lines electrically. The 
company is to be paid £114,000. As Bills will have to pase Parlia- 


ment, it is hardly likely that the transfer will be completed until 
June, 1899. 


Halifax. — The Tramways Committee held а special 
meeting last week to consider the question of tramways extensions. 
A number of extensions were decided upon, to be begun and com- 
pleted as soon as possible. Powers have been obtained, but the 
resolution of the Tramways Committee will have to be confirmed b 
the Town Council. The additional lines will run from Oommerc 
Btreet to the New Ion, Skircoat Green; from Commercial Btreet to 
the Falcon Inn, Salterhebble; from Horton Street, along Market 
Street, F from King Oross, vid Warley Road, to High- 
road Well. 


Hanley.— The promoters of the Potteries Extension 
Tramways Order, 1896, are asking the Board of Trade to prolong the 
time limit for completion «f the works authorised by such order, until 
February 7th next, The Hanley Council will make a complaint to 
tke Bcard of Trade as to the delay in the carrying out of the works. 


Huddersfield.— Reports of the officials have been con- 
sidered by the Tramways Committee as to the conversion of the 
t:amways from steam to electricity, and a sub-committee has been 
appointed to deal with the question. Each member of the Council 
is to have a copy of the report on the conversion question. 


Ingleton.—The proposed scheme of an electric tramway 
on to Ingleboro’ has been revived. 


Laxey and Ramsey.—The new tramway connecting 
Laxey and Ramsey, and thus making a through line from Douglas to 
the latter town, is rapidly nearing completion. On Thursday, 
July 14th, the first car was run over the entire system. The wires 
not yet being up, the motive power was steam. It is confidently 
expected that the line will be open for traffic before the end of the 
month. Col. Rich, Government inspector, inspected the line on 
July 18th and reported satisfactorily. 


Manchester.—The Manchester Catriage and Tramways 
Company's Bill passed the committee stage in the House of Commons 
last week unopposed. It is stated that the Bill is considerably altered 
from what it was when it originslly came before tho House of Lords. 
It proposed to confer powers for electric traction, but all that part 
of the measure is deleted, and the Bill simply deals with the consoli- 
dation of the company's stock. 


The Metropolitan Railway and Electric Traction.— 
The following extract from the report of the Metropolitan Railway 
Company is of special interest in view of certain unofficial statements 
which bave been made during the past few months: — The com- 
pany's Bill of this Session, containing provisions for improving the 
ventilation of the railway and for working the traffic by electricity, 
&+, has been passe 1 by Parliament, and the directors, believing that 
the time bas now arrived when electrical traction can be introduced 
with success and advantage, have agreed with the Metropolitan 
District Company for an experimental working by electricity of a 
piece cf liae on their system between High Straet, Kensington, and 
Karl's Court Stations, at an estimated cost of £20,000, to be borne in 
equal proportions by the two companies.” 


Paisley.—Last week the Glasgow Council's proposals for 
extending their tramlines in Paisley Road to the boundary of the 
Burgh of Paisley were before the Paisley Council, and sub-committees 
of the two Councils bave been conferring. Representatives of the 
British Electric Traction Oompany were present at the Council 
meeting and an exchange cf views took place, when it was elicited 
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that the county trustees would require, as а sine qua non, that a 
double line of rails be laid between Ibrox and Paisley and Paisley 
and Johnstone. The representatives of the company, on the other 
hand, intimated that they would not agree to this. The meeting 
was finally adjourned until it can be learned with more certainty 
what Glasgow Corporation propose. 


Redditch.— The Warwickshire County Council has 
resolved to oppose the scheme to construct a light railway along the 
main road from Redditch to Astwood Bank. Lord Hertford said it 
was proposed to construct an overhead electric tramway along the 
centre of a beautiful road. Thie was the ground for the opposition. 


South Staffordshire.—A conference of local authorities 
interested in the future of the South Staffordshire tramways, was 
held in the West Bromwich Oouncil chamber on Wednesday of last 
week. The question for consideration was the municipalisation 
scheme. The conference was presided over by the Mayor of West 
Bromwich (Councillor 8. Pitt), and the authorities represented were, 
in addition to West Bromwich, the rations of Wednesbury and 
Dadley, and the Urban District Coun of Darlaston, Tipton, and 
Handsworth. After a hened discussion the following resolution 
was, on the motion of the chairman, seconded by the Mayor of 
Wednesbury, carried :—" That in the opinion of this conference it is 
desirable that all the local authorities within the district of the South 
Staffordshire Tramways Company should take steps with a visw to 
purchasing the tramways within their respective districts, and also 
to oppose the pro application to Parliament of the British 
Electric Traction Company for a Bill to conform a lease of the 
tramways to that company, and that a copy of this resolution be 
sent to each local authority.” This decision, it may be stated, was 
foreshadowed in the ErxorBICAL Review of last w It was stated 
that the total cost of reconstruction of the lines for the overhead 
electric system of traction would be £121,476; and in addition the 


authorities will have to pay to the Tramway Company the value of 
the whole of the lines. 


Tramway Bills.—In the House of Commons last week 
the Lords’ amendments to the following private Bills were Me to:— 
Blackburn Corporation (Tramways, Жо.) Bill, Bristol Tramways 
(Electrical Power, &c.) Bill, Bristol Tramways (Extensions) Bill 


Tynemouth.—At the annual meeting of the North 
Shields and Tynemouth District Tramways, Limited, held on 2204 
inst, the chsirman, Mr. Henry Carrick, J.P., in moving the 
adoption of the directors’ report, referred to the proposed introduc- 
tion of electric trams iato the locality. The negotiations between the 
British Electric Traction Company and the Tynemouth Corporation 
were stil pending, he said, the y having been caused by the 
Corporation making it a condition that the electrical energy for the 
m should be purchased from the electric station shortly to be 
established by the municipal authority. Another serious obstacle 
raised by the Corporation was the amount of street space to be paved 
and kept in repair by the company, and, in the interest of the town 
and district, it was to be ho that the Oorporation would modify 
their demands, and thus enable the tramways to be extended and 
electrically equipped throughout.—The report was adopted, and s 
dividend of 5 per cent. was declared for the year. | 


TELEGRAPH AND TELEPHONE NOTES. 


Birmingham Telephones.—The Birmingham system of 
the National Telephone Company is undergoing an entire reorganiss- 
tion. The erection of the new exchange in Newhall Street is now 
completed, and the work of fitting it up is proceeding rapidly. As 
the connections have to be transferred to the new building, the op- 
portunity bas been taken to reconstruct the telephone system of 

irmingham and the neighbourhood. A new switchboard has been 
put in and the wires have been laid underground. 


Delays on Australian Landlines.—We have before us 
a telegram handed in at Albany in Western Australia, just 24 hours 
before it reached its destination in Sydney, New South Wales. This 
delay may be partly due to the fact that the Albany office closes at 
night, but in any case even 12 hours is a very serious delay, and yet 
we find that no announcement is made of any exceptional cause of 
delay on the day in question. We can only suppose this to be the 
normal etate of telegraphic affairs, and it is therefore not surprising 
to read of the general dissatisfaction with the telegraph system 
which prevails in business circles throughout Australia. 


The Manila Cable.—A member of the Manila cable 
staff writes to the Times from Manila on June 13th to protest against 
tbe statement which appeared in а Reuter telegram reproduced in 
The Times Weekly Edition of May 6th, that “cable communication 
was interrupted, the operators at the station, which is in the midst 
of the forts, having fled to save their lives.” Tae writer who, 
according to the Times, seems quite unnecessarily to imagine that 
this statement, even if it bad been accurate, would have reflected on 
the courage of the cable staff, gives the following interesting 
account of the facts:—' On the morning of May lst Cavite was 
bombarded by the American squadron, and the Spanish fleet was 
destroyed. During the whole of the action the staff of the cable 
company, from the superintendent downwards, were at their posts, 
although their office is situated only 200 yards from a Spanish 
battery, which several times opened fire on the American ships, 
which fortunately did not reply. Having completed the destruction 


— aa 
t2 W 
— 


| д, ty 
and Pins 
Mn the tte 
le пе; 
* Gai 


100] у 
Mcr 
lod ad; 
EVE 
лш 
Остия 
Шз в 
sdar ig 
“pung 
ror cl gg 
ented m 
ebura 
pt, a 
кй 


Т7 5 0 -" V. WR ч ҸЕ V a ч 1-- 


- san 


vol. 43, No. 1,079, Јот 29, 1898.] 


THE ELECTRICAL REVIEW. 161 


of the Spanish fleet and Cavite Arsenal, the American commodore lined 
bis ships up in froot of Manila, with their guns trained on every 
sbore battery, with the evident intention of commencing a bombard- 
ment should a single shot be fired on his squadron from any one of 
the latter. The servants of the cable company were, all this time, 
in their office, transmitting the telegrams which were handed to them, 
as if nothing unusual had happened. Оо the evening of May 2ad 
the Hong Kong cable became interrupted whilst one of the operators 
was in the act of receiving a telegram from Hong Kong. Two of 
the servants of the 75 раву immediately proceeded to the cable 
house on the beach, which is witbin a stone’s throw of the battery, 
which was still threatened by the American guns, and having set up 
the testing apparatus, proved to their satisfaction that the cable was 
broken about 10 miles from the shore. After the interruption of the 
Hong Kong cable the occupation of the cable company's staff was 
early gone, bat they still maintained the telegraphic servi:e to 
Pavay and the neighbouring islands until May 23rd, when the 
Panay cable was also severed about five miles from Manila, and cable 
communication thereby entirely cut off. Since tbat date the English- 
men who have been represented as having fled for their lives on 
let have been standing by their office day and night, although 

the building has since the 5th inst. been repeatedly struck and even 
ierced by ballets from the insurgent forces, who have since that 
been maintaining a determined attack on the Spanish entrench- 
ments in the pn hg ee I donot make these representations in 
any boastful spirit. The cable staff, of which I am a member, are 
merely trying to serve their employers’ interests to the best of their 
abilities, and, although they have been given by the directors of the 
company carle blanche to retire to a place of safety, the European 
members of the staff are atill standing to their pote in the hope of 
being able to restore cable communication should they be allowed to 


make the attempt.” 


Newington.— The Electric Lighting Committee, at a 
meeting held on Wednesday evening last week, recommended, and 
the Vestry decided, that the National Telephone Company should 
be permi to lay in the trenches to be made for the electric 
light mains, tubes, and telephone cables under the supervision of the 
consulting engineers, and on condition that the company contributed 
a moiety of the expense of taking up and replacing the footways aud 


the excavation of the trenches. 


Telegraph Companies’ Combination.— Iu reference to 
the proposed more intimate federation of the Brazilian Submarine 
Telegraph Company and the Western and Brazilian Telegraph 
Company, Mr. Robert Jackson writes to the financial pros as 
follows:—" It is to be b that the shareholders iu the Western 
and Brazilian Telegraph Company, Limited, will not consent to the 
arrangements with the Brazilian Submarine Telegraph Company as 
now formulated, the terms for them being wholly insuflicient. The 
proposed arrangement is of itself a sufficient proof cf the incapacity 
of the directors to manage the affairs of the company, as I have, in a 
humble way, for a long time sought to point out. Under capable 
management the exchange of shares might be effected on much more 
advantageous conditions, and it is to be hoped that shareholders will 
withhold their proxies, and that those who have sent them in will 
claim their immediatereturn. There is а suppression of fact of which 
probably few of the present holders are aware. The ordinary shares 
of the Western Brazilian are £20 paid, and in the event of the lines 
being taken by the Brazilian Government, that is the basis on which 
the company is to be purchased an Чы ман point to be borne in 
mind by the Western Brazilian shareholders. It is also well to point 
out that all the present directors are to remain in office for five year, 
and that no "d in that respect is to be made. The time for the 
consideration of the proposed amalgamation is altogether too short.” 


Telegraphic Interruptions and Repairs :— 
Down. 


Cas A Repaired, 
irg Pierre (Anglo, 1869) April Gth, 1893 . 
‘ Bt. Oroix-Trinidad ee Nov. 80th, 1896 • 

Oaimanera-Santiago 

Ouba ...  .. .. June 10th, 1898 
Amason . oable— 

Cable beyond Gurupa... June8th,1898 ... ; 
9282 У Beh, юзе i 
DolameBismo — ..  .. July 218, 1898 

LANDLINES, 
Trans-Ooatinental line be- 
yond Masol es wee Матер 19th, 1896 . 
Owrfagens-Barranquilla ., July 4th, 1898 ... 
Indo - Enropean between | 


Кегиюһ and Teheran .. July $2nd, 1898 ... July 23rd, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. TE 


Batking.—Anguat 10th. The Council wants tenders for 
the supply and delivery of electric meters and main cut-outs for а 
period of 12 months, also for the supply of lamp brackets and 
кшш, and for the free wiring of premises in the district. Mr. 
No б, C. Hawtayne is consulting engineer. See our “ Official 

otices” July 3ind and for this week for particulars. 


Belgium.—Augast 1st. The municipal authorities of 
Stavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and power purposes in 
the town during a period of 30 years. Tenders to be sent to 
L'Administration Communale de Stavelot (Belgium). ^ Particulars 
frc m the Secretariat de la Ville on payment of 4 frances. 


Hapton.— August Ist. The Parish Council ask for 
tendors for lighting the district by electricity to be sent to the clerk. 


Hull.—August 25th, The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, а 460-kw. high tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilere, for the electric 
light works. City- electrical engineer, Mr. A. S. Barnard. See our 
„Official Notices this week. . 

London.—August 15th. The mavagers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex. Specifi- 
cation, &c., from the architects, Мевзгв. Giles, Gough & Trollope, 
38, Craven Street, Charing Oross, W.C. Взе our Official Notices 
July 2204 for particulars. 

London.—The Director of Army Contracts is inviting 
tenders for the supply of various articles from time to time during 
the next 12 months, Among tke items are electrical instrumente, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
cable and wire. Particulars from the Dircctor, War Office, Pall 
Mall, 8.W р 

Pemberton (Lancashire).—The Urban District Council 
ask for schemes for lighting the district by electricity, Seo our 
“ Ofcial Notices" July 22nd. 

Rassia.—Tenders are being invited until August 13th 
next by the municipal authorities of Tiflis, for the erection and 
equipment of a central station for the electric lighting, by mans of 
arc lamps, of the public streets in the centre of the town. Párticulars 
ма; be obtained from, and tenders to be sent to, La Mairie de T.flis, 

assis, 

Russia.—M. J. Kobelzky, ingenieur des mines at Ki ff 
(Krechtchatch, 80), Russia, is at present inviting tenders for the con- 
struction of an electric railway about 15 kilometres long, between 
Pirogoff and Kieff. Particulars may be obtained from M. 
Kobelzky. | 

Shanghai.—August 10th, The Shanghai -Municipal 
Council invites tenders for the supply of two 100-kw. direct coupled 
steam alternators, switchboard, and water-tube boiler. Particulars 
and specifications do b» obtained from Mossre. John Pook & Co., 8, 
Jeffreys Square, 8t. Mary Axe, E.O., to whom tenders have to be sent. 
Seo our “ Official Notices " June 24th. 

Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7th. See 
our Official Notices" July 15th. ` 


CLOSED. 


East Hull—The contract for the wiring in con- 
nection’ with the Corporation New Baths, East Hull, has been 
placed with Messrs. Thompson, Howard & Co., of York. 


Edinburgh.—Messrs. P. C. Middleton & Co., of Aberdeen, 
have been entrusted by the Edinburgh Corporation with the electric 
lighting contract for the City Police Chambers, including the lighting 
of the Fire Station and Workshops. The number of lights is 450. 


. Germany.—Tenders were recently invited by the State 
Small Arms Works authorities at Spandau, for the supply of 1,200 
16-О.Р. 100 to 110-volt incandescent lamps. The lowest offer sent in 
was that of Messrs. Pintsch Gebriider, of Berlin, who offered to 
supply the lamps at 40 pfennig, or about 44d. each. | 


Glasgow,—The Electricity Sub-Committee has adopted 
the tender of Arrol's Bridge and Roof Company for the amount of 
£6,939 16s. 10d for the iron and steel works of the new generating 
station at Port Dundas, and rejected the offer of Mr. John Mundy for 
the amount of £6,254. The reason for this was that Mr. Mundy 
would take nine months, but Arrol's would take four months. 


Hammersmith.—Messrs. Spencer & Co., have received 
the Vestry's order (£618) for the supply of pipes required in 
connection with the electric lighting extensions. Messrs. Marsball, 
Sons & Oo. will supply a new engine fur the sum of £760. The 
engine is to be used as temporary plant pending the erection 
of machinery now in course cf construction. 16 was supplied 
to the Daily Telegraph, but bad not been used. 


Liverpool.—It is reported that Messrs. W. C. F. Busch 
and Co., electric tramcar builders, Hamburg, have secured a large 
order for electric tramcars for Liverpool. Е 

The Special Committee haviog control of the construction 
of the Dingle electric trams, have, on the recommenda- 
tion of Dr. Hopkinson, accepted the tender of the Electric Power 
Storage Company for the sapply of Latteries, &c, for tbe sum «f 
£2,390, with an annual maintenance charge of £136. 
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NOTES. 


The Szczepanik Telelectroscope.— The Szczepanik 
telelectroscope, an ee for transmitting scenes and 
ictures over a wire, is one of those conceivable and highly 
giae combinations of synchronised magnets, mirrors, 
and sensitive selenium cells that are so easy to imagine and 
8o difficult to get to work. "There have been for some time 
vague reports of the apparatus, but the New York Herald 
has recently published a more or less detailed account of the 
arrangement with diagrams. The modus operandi is as 
follows : —By means of two pairs of oscillating synchronised 
mirrors, small corresponding parts of the picture to be sent, 
and of the receiving screen, are submitted simultaneously to 
operation, and the parts ted on succeed each other 80 
rapidly, that in an extremely short time every portion of the 
icture has been dealt with, and the series begins again. 
he light from that small part of the picture which, at any 
instant, is boing operated on, is used to modify the resistance 
of a selenium cell, and a current through this, by opening or 
closing an aperture, regulates the illumination of the small 
corresponding part of the receiving screen. Thus every 
of the receiving screen ip rapid succession is illuminated to 
a degree correspording to thé b-ightness of the correspond- 
ing part of the original picture. Putting such a scheme into 
practice seems to bristle ‘with difficulties, but it is said that 
(ye-witnesses have testified.to the perfect transmission of 
ictures. It is, perhaps, more difficult to believe that the 
aris Exposition of 1900 bas guaranteed the inventor 
3,000,000 francs for its exhibition. 


Electricity on Steam Railroads.—Before the American 
Railway Master Mechanica’ Association recently, Mr. Brange, 
the electrical engineer of the Delaware & Lackawanni R. R., 
read a paper on the subject of the application of electricity 
to t'am railroad traction. The New York Electrical Engi- 
neer remarks that it was an excellent review of the subject, 
the speaker showing himself to be in favour of main-line use 
of elect-icity, and he made the statement that a ton-mile can 
be operated by the electric system for less than one-half the 
cost for fuel, and that the total cost of electric power, including 
all power station с would not ex three-quarters 
the cost of coal for the steam locomotives. А Mr. Hibbard, 
of Minneapolis, in commenting on the paper, said he thought 
that electricity was still limited to suburban work, but 
added: For suburban service I believe it is to the shame 
of our steam railroads that they have allowed the electric 
trolley companies to get ahead of us. * * It is a shame 
that we have permitted the electric railways to get almoet all 
the passenger traffic.” That is a frank admission, to say the 
least, but the Consolidated Ruilroad has shown up at Hart- 
ford how the steam companies can hold their own if they 
adopt electrical methods, with all the increased flexibility and 
better service that such methods imply. 


Electric Trams for Cuba.—Our American friends 
believe in taking time by the forelock. In the development 
of Caba they will deservedly find some good business. They 
have no intention of allowing anyone else to be there before 
them—in electrical schemes, at any rate, for the Times New 
York correspondent says that American speculators have 
arrived at Santiago for the purpose of organising brewing, 
ice, and electric tramway, companies in Cuba. 


The City Company and Motive Power.—It is stated 
that the City of London Electric Lighting Company is 
about to introduce a continuons current system of supply 
for motive power in the City. New mains will have to be 
laid, but in the course of about three months the power will 
b> ready for use. The supply will first be available in the 
wharf and shipping area around Thames Street and the 
printing district around Fleet Street. 


Booth v. Rhea Fibre Treatment Company. — We 
congratu'ate Mr. W. Н. Booth, M. American Soc.C.E, on 
obtaining judgment on both his claim and counterclaim 
agaiast the Клеа Fibre Company for work dons and fees 
earned in connection with the Rhea Fibre Company’s new 
works at Castleton, Lancashire. 


Sir Fredertck Bramwell on Municipal Electrical 
Werk.—Sir Frederick Bramwell has written the following 
letter to the Times. The date of the letter is July 20th, 
previous to the Commons discussion on the General Power 
Distribution Company's Bill, which appears in our Busi- 
ness Notices " this week:— 


In 1882—16 years ago—you did me the honour to insert a letter, 
having for its title, "Bomething More than the Electric tiog 
Bill,” in which I called attention to the onerous conditions which by 
the Electric Lighting Act of that year it was sought to im upon 
all private enterprises for the purposes of supplying electric energy. 
In this letter I pointed out how iarly unreasonable it was t 
a then new industry should be stifled at its birth by the imposition 
of provisions ia favour of municipalities which had never ben 
applied to its immediate competitors, the gas companies, or even to 
railways, &c.—provisions which allowed municipalities or other 
governiog bodies of any district where it was proposed to inaugurate 
an electric lightiog company to acquire at the end of 15 the 
electric undertaking on the mere value of the materials suitable for 
the work at the time of purchase. If the municipality did not 
happen to buy, its chance of purchass was not gone for ever, for at 
the end of a further five years the option re-arose, and so on from 
five years to five years. Thus, as I pointed out, “as long as there is 
no profit or a poor profit, you, the undertakers, may continue to 
work, but the iastant you get anything like an adequate return, 
then we will come and buy you up at a price which must inevitably 
be a comparatively small fraction of the capital you have laid out in 
your undertaking.” The Act which was passed varjed the Bill in 
extending the 15 years to 21 years, and the five years“ recurrence of 
option to seven years. As was to have been expected nder such provi- 
sions as these, no private capitalists would risk thak money and go 
to work, and for віх years England lagged behind aH the other nations 
in this industry. had become so obvious, that in 1888 an 
amending Act was passed extending the 21 years to 42 years. But 
the vicious principls of municipal tradiog still prevailed in that Act, 
and at the end of 42 years the undertaking was to be acquired upon 
the then value of the mere materials. "This year there has been a 
Joint Committee of the Houses of Lords and Commons on Electric 
Energy (Generatiog Stations and Supply), the report of which Oom- 
mittee has jast been published. From that report it will be seen 
that, as regards und supplying energy in bolk at high 
voltage, to be used, not only for the purposes of electric lighting, but 
of power, the Committee think the provisions of the Electric Light- 
ing Acts enabling the local authority to purchase, after а term of 
years, inapplicable as а general rule; that is to say, the Committee 
realise that the conditions impoted by the Act of 1882, whereby the 
interests of the municipalities were fostered at the expenre of private 
enterprise, were inconsisten* with the free development of this great 
industry, and they farther realise that the modifications of the 1888 
Act are not by any means sufficient or tatisfactory, and the evidence 
before the Oommittee showed that England is still behind other 
countries in its commercial cmployment of electric energy. 
Since the issue of this report of the Joint Select Committee, there 
has passed through the House cf Lords а Bill promoted by certain 
influential coal and iron masters із the Midlands (Nottinghamshire, 
&c.), which Bill is entitled a General Power Distributing Bill"; 
this bas for its object the supply of electrical energy for lighting, 
power, and every other purpose for which it is applicable over an 
area of rome 2,000 square miles, being the area of a circle of 26 miles 
radius, with its centre at Warsop, in the colliery district of Notting- 
hamsbire, where the generating station would be placed. This Lords 
Committee passed the Bill and its clauses unanimously. There is no 

urchase clause in the Bill at all. It has now to be considered by the 
ouse of Commons. It has been read a first time, and the second 

i place on Friday, or on some other very early 

date. The sole opponents are certain municipalities. These are 
using every effort to obtain the rejection of the Bill on the second 
reading, or, ing this, they seek that an “ instruction" should be 
iven to the committee that would be appointed to consider the Bill. 
t is to eay, they invite the House of Commons to reject a Bill 
which is the outcome of the principles approved by the Joint Com- 
mittee, embracing oertain of its own members. without hearing 
(through its committee) any evidence at all; or, failing that, they ask 
that the jadgement cf the committee which would bear the evidence 
shall be fettered by the “instruction” of the House that has not 
heard the evidence. In short, by every means in their power they 
hope to render the report of the Joint Committee a dead letter, and 


to continue to uphold the mischievous system of municipal trading.— 
FREDERICK BRAMWELL, 


Appointments — Тһе Aberdeen Gas and Electric Light- 
ing Committee has appointed Mr. J. A. Bell, of the Black- 
pool Electric Light and Tramway Works, electrical engineer 
to the Aberdeen Corporation. 

Mr. M. Duncan, second sssistant engineer at the Chelten- 
ham Electricity Works, has been appointed chief assistart 
for the Chester Corporation Electricity Works. 


Presentation.—On the occasion of his departure from 
Aberdeen for Poplar, Mr. Blackman was on 23nd inst., pre- 
sented with a set of ivory dessert knives and forks in a 
handsome walnut case by his friends at the Aberdeen Cor- 
poration electricity works. | 


(Continued on page 168.) 
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THE BRADFORD ELECTRIC TRAMWAYS. 


Ir is not more than two or three weeks ago that we chronicled 
the completion of the Halifax municipal tramways, and we 
have now to refer to the successful initiation of another cor- 
poration tramway, which, curiously enough, is within a few 
miles of the first named. Bradford has been long dis- 
tinguished for its municipal enterprise, and the success that 
attended its venture in а public supply of electricity is too 
well known to be dwelt upon. Still, the excellent results 
achieved by the lighting system must have had material 
influence upon the members of the Corporation under- 


equip and work the tramways constructed by the Bradford 
Corporation, under a lease of 21 years. With the available 
materials the company has done as well as could be 
expected. | | 

The mileage opened comprises 15 miles of streets and 21 
miles of single line. This has been operated by steam 
and animal power, there being 85 engines, 48 cars, and 
143 horses—not a very extensive system, considering the 
size and population of Bradford. Still, the number of 
miles run per annum has totalled 447,826. The percentage 
of expenses to receipts on these steam-cum-horse lines has 
been heavy, and last year stood at 92°04, the expenses per car- 


View or LINE FROM PEEL PARK GATE. 


taking the risk of a municipal tramway. Bradford, 
however, was in a similar position to many other towns 
in the north of England, and, for the matter of that, in 
other portions of the country. The routes that were pro- 
bably best suited for the successful running of a tramway 
system were being operated by а company under a lease from 
the Corporation, | 

Even во far back as 1882, at а time when electric traction 
was no more than dreamt of, the Corporation of Bradford 
were alive to the importance of controlling ав far as possible 
local tramways. They did all that was possible for a Cor- 
poration to do in those days. They laid tram lines, and then 
leased them to a company for as short a term of years ав 
possible. Asa matter of fact the Bradford Tramways and 
Omnibus Company was regietered in February, 1882, to 


mile being 13d. These expenses, however, have not prevented 
the company paying a substantial dividend, last year's return 


to the shareholders being 6 per cent. We have merely men- 


tioned these facts to show that there was considerable scope 


in Bradford for electrically operated tramways. The system 
which has just been completed, however, forms no part of the 
lines operated by the company. By the effluxion of time the 
tramway lease expires in four yeare, and there is no reason to 
doubt that the company will then transfer the whole of its 
undertaking to the municipality. In the meantime the 
Corporation has resolved to construct new lines to be operated 
electrically, and the tramway that we have recently had an 
opportunity of inspecting forms the first portion of what 
will eventually bea system of considerable magnitude. The 
Bradford Corporation have long taken an intelligent interest 


F 


— 9 2ш ыы —U—ʒ—— moe 


161 THE ELECTRICAL REVIEW. 


[Vol.43. No. 1,079, JULY 29, 1898. 


in electric tramways, and as far back as 1892 a series of 


experiments were carried out in Bradford by Mr. Holroyd 
Smith, and Messrs. Easton & Anderson. The experimenta 
were carried out to demonstrate the efficiency of electrically 
propelled cars up steep hills, and the portion of the route 
selected from Forater Square to Manningham Lane was pro- 


CAR on LINE. 


bably the most difficult of the then existing lines, and 
consisted mainly of a gradient of 1 in 13, and an exceedingly 
sharp curve. The experimenta were successful, but a great 
outery was raised against the overhead wires, which were 


View or LINE SHOWING SINGLE ARM POLES. 


arranged on the cross suspension method ; no immediate resulta 
accrued from the experiments, though they had an important 
bearing on the present system. The subject of electric trac- 
tion in Bradford was revived in a detinite form in 1896, 
when Mr. Alfred Gibbings, the borough electrical engineer, 
presented a report on the subject to the Corporation. 


The chief recommendations of this report were the con- 
atruction of two lines; one to Great Horton, the total length 
of route being under three miles, and another to Bolton 
Road, commencing at Forster Square and terminuting at the 
borough boundary, this route being a little under two miles 
in length. Although come of the conclusions of the report 
do not quite apply to the system that has been inaugurated, 
and the one that will be shortly completed, the following 


SECTION INSULATOR. 


extracts from Mr. Gibbinge's report, upon which the Cor- 
poration decided to adopt electrical working, are interesting 
at the present moment. The great feature about the system 
is the combined working, the new works in Valley Road 
having been designed with a view to meet a large demand 
for electricity for tramway purposes :— 


In the Great Horton route, Mr. Gibbings took a basis of a 15 
minutes’ service, and arrived at the following figures :— 


Length, 2 miles 1,500 yards. 

Number of cars required, 4. 

Car-miles per annum, 100,000. 
Average speed, 6 miles per hour. 
Outward journey occupies 30 minutes. 


Capital cost :— 
Rails, cables, paving, &c. ... £15,060 
*Four cars at £400 each ... 2 23 .. 1,600 
Sheds and offices ... - m E . A 32,000 
£18 660 


* Add £400 for each additional = required for emergency 
traffic. 


Estimated Cost of Running per Car-Mile in Pence. 


( Electricity at 14 unit per car-mile... D 2-00d. 
Wages of drivers and conductors ... n 2:62d. 
to | Repairs to stock and plant ... T es 0:48d. 
8 Be arp : 
3 8 Lighting and cleaning ES .. 0192, 
58 Repairs to electric feeders ... a - 002d. 
E Compensation for damsge ... ES . 020d, 
ment ies mass a 0:59d. 
Stationery... Em ic Зе 0:064. 
Total working costs 6164. 
to. [ Depreciation, cars A ues eat 0 38d. 
ЯФ? | j remainder... 5, bos 1:02d. 
"8 © 4 Interest, 3 per cent. ЗР idis .. 193d. 
E ё | Sinking fund, 3 per cent. EM xi 1:33d. 
OQ | Rates and taxes "Hu 0 524. 
Total standing charges 4 581. 
Grand total КР sus vac 10°74d. 
Тан MrixuTES' SERVICE. 
Number of cars required, 6. 
Car miles per annum, 150,000. 
Capital cost :— 
Rails, &c. ... d 5 ... £15,060 
*Six cars at £400 each A 2,400 
Sheds and offices ... 2,540 
£20,000 


* Add £400 for each машы car required for emergency 
traffic. 


Total workiug costs per car-mile . . 5:644. 
Total standing charges 1 ee ... 392d, 
Grand total ... ... 9:56d. 


The foregoing figures are also representative of the cost of running 
on the Bolton Road route, but owing to the length being shorter, the 
cost per car-mile will be about 25 per cent. greater than on the Great 
Horton line. 

Ihave taken these two lines, and estimated the cost of running 
each as an independent concern. If, however, these lines were 
worked conjointly, it is clear that many of tbe items which make up 
the cost per car-mile would be very considerably reduced, such as 
charges for management, depreciation, repairs, interest and sinking 


fund, rates and taxes, &c., probably bringing down the cost to 9d. 
per car-mile. f i 
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It will also be seen that tbe additional capital required for a 10- 
minute service, as compared with a 15-minute service, 
compared with the very material reduction gained in the costs per 
car-mile, and if the traffic will at all allow, I would recommend a 


.minnte service to n with. 
10-minu begi ісе period could be diminished ; 


As the traffic increased 80 the serv 
and with reference to the probable traffic as compared. with present 
pedestrian traffic, I think a good analogy exists in the results of 
canvassing for electric light customers compared with the results in 
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n between the two departments. It will be sufficient if we 
assume that: — 

1. The Electricity Committee retain their independent position, 

and make a definite charge per unit for all current supplied. 

2. That this output is merely considered as a day load. ч 
Оле further condition, however, is absolutely necessary, viz., that the. 
tramway department, having once made the arrangement for a supply 
of electricity, 16 should be considered to be a permanent relationship 
between the two committees. 
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TERMINUS OF LINE IN FORSTER SQUARE. 


applications when once the cable is laid, of which the Committee 
have recently had several experiences. 

The power required for tramcar driving being used in the day time, 
and the batteries taking up the load at the time of maximum demand 
upon the electric lighting plant, it follows that the cost of supplying 
the power will be confined to the cost of generation and the usual 
allowance for repairs and maintenance. Any charge above this will, 
of course, be entire profit to the department. 

In 1895 the Bradford electricity works’ costs for generation, repairs, 
and maintenance were :— 


Соајв.. ш ш.  ..  ... "564. per unit 

Cil, &c. as Рук 161. n 9 

Repairs De NC "oc ES 
Total ... ic "998. ay o 


or вау one penny per unit, to include wages of one additional man. 

If, therefore, а ae were made of 14d. per unit to the tramway 

t, we should receive 4d. per unit profit, and this would 

represent, for an estimated sale of 133,000 units in the year, an 
income of £277 1s. 8d. Of course this is a small income, but it is 
gained without any additional expenditure whatever in the electric 
light rtment, and, moreover, it is representative only of (1) a 
15-minntes’ service; (2) one length of route; and (3) a definite mile- 
age per annum. 

It the service, for instance, were altered to 10 minutes, the income 
would be increased 50 per cent., and so on for increases of mileage 
and lengths and number of routes. 


Ses jw W vs & combined н я. would, of 
; e ility of а very great reduction e price per 
rey charged for lighting purposes. To the electric li hting concern 

€ acquisition of a substantial day load is of the utmost possible 
consequence, but further than this there is no need to complicate the 


It is clear that Mr. Gibbings has been moderate in esti- 
mating the cost of working, and it will be interesting to see 
how far his figures are verified by actual results. 

The section of line which has just been completed is that 
known as the Bolton Road, and a chance visit to Bradford 


— 


CENTRE POLE WITH ARC Lamp SUSPENSION, 


last week proved so fortunate for us that we were, through 
the courtesy of Mr. Gibbings, enabled to travel on the car 
that made the first complete journey from the tramway depot 
to the terminus in the centre of the town. As we have said, 


the total length of the route is 1 mile 1,501 yards, the 


_———————. —.—————————= 
, - - TT шо 27. 


— ——_. 
— JJ 


166 


THE ELECTRICAL REVIEW. 


(Vol 43. No. 1,079, Jury 29, 1898. - 


steepest gradient being 1 in 15}, the total rise from one end 


of the line being 322 feet, which gives an average gradient 
of 1 in 30}. It is evident that the gradiente in Bradford and 
district are considerable, for the Horton route rises 618 feet, 
which gives an average gradient of 1 in 244, the stee 


have been 
throughout. 
Between the rails — 
and about 18 - 
inches on. each | 
Bide of the rail 
the track is paved 
with granite setts. 
Each rail joint is 
bonded with 
Chicago crown 
flexible bonds 5} 
inches long , E EN 
contact area of the 
copper inside the P s 
web of the rail is 
about ten times ав 
great as thesection- | ; 
al area of the copper 
wire forming the ^ T 
bond. In addition m 
0 че cross f $ | 

nds between tbe — 
rails at intervals d 
of every 120 feet. 
The poles support - = 
ing the trolley TA 
wire are of the | 
single and double 
arm bracket type ; 
our illustratiors 
give typical 
examples of the poles at the side of the street, and othera 
placed in the centre of the roadway. They are 25 feet 
above the surface of the ground, and are built up of 
wrought lap- 
welded steel in 
three sections; | 
each pole is pro- | 
vided with cast- % 
iron ornamental 
finials and collars 
and an ornamental 
cast-iron base ы 
bearing the city 2-4 
coat of arms, The | м 
line work is of the 
most excellent 
description, the 
trolley wire being 
remarkably well 
suspended. The 
wire is of hard 
drawn copper, 
325 inch diameter, 
and is divided into 
the usual half mile 
gections by means 
of sectional insula- 
tors. A special 
feature of the sec- 
tional insulator, 
which, in addition 


4 


t gradient’ 
being 1 in 144. Girder rails weighing 105 lbs. per yard 


VIEW oF CAR SHEDS. 


bases. Two of the switches are for connecting and dis- 
connecting the feeders, the remaining four making con- 
nection to the trolley wire. The rolling stock on the 
system at this moment comprises seven cars, which are elegant 
specimens of car building. The bodies have been built b 
the Brush Electrical Engineering Company, and are monn 
| on the well-known 
Peckham Canti- 
— | lever extension 
trucks ; the length 
| of wheel base is 
6 feet, and the 
gauge4 feet. Each 
car is furnished 
with two Westing- 
house motors, 
fixed on the truck 
| on the Westing- 
house system of 
side suspension. 
The motors are 
geared to the 
wheels by single 
reduction gearing, 
which iscompletely 
enclosed. Series 
parallel controllers 


| at each end of the 
p- car, and there are 
the usual main 
| and emergenoy 
| switches and light- 
| ning arresters. 
The trolley is of 
the swivelling 
arm type, and is 
the latest form 
of Dawson trolley supplied by Mr. Blackwell. The arm is 
mounted on a cast-steel base, and the vertical movement is 
controlled by two sets of side springs, the arrangement of 
which will be seen 
| in the drawing. 
| The average 
| running pressure 
of the trolley 
is 16 lbi The 
trolley head is 
completely insu- 
lated from the 
troley pole, the 
wheel being of 
the well-known 
** Weat-end” type. 
It ought to be 
mentioned that the 
cars are built to 
carry outside 
passengers, the 
full complement 
of passengers bein 
51—22 inside an 
29 outside. The 
cara are lighted 
with 10 incan- 
descent lamps 
each, arranged in 
two circuita of five 


lamps in series 
to all the line supplied, with cur- 
work, poles, feeder rent direct from 
pillars, &c., has Tis. oo ik: the trolley wite. 
been supplied by The car shed is 
Mr. Robert Black- erected near the 
well, is its suspension on the brackets. This insulator 


is shown in one of the illustrations. The feeder switch 
pillar, from which the adjoining sections of line may 
be controlled, is at most points placed above ground, and 
consists of a cast-iron case with water-tight hinged door. 
It is furnished with six plug switches, test terminals, and 
lightning arrester, the switches being mounted on marble 


end of the line, and will accommodate a good many more 
cars than it is intended to use for some time. | 
It is hardly necessary to say that the current for the line is 
supplied from the lighting station in Valley Road, a description 
of which appeared in the ELECTRICAL Review some time 
ago. It will be remembered that the principal features of 
the station were the multipolar dynamos; for some time, at 


are provided, one 


v 
“Haan 
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least, the supply to the tramway system will be obtained from tests in accordance with the Board of Trade rules. Each 
and di one of these machines, bat to meet the demand that will panel is provided with the usual measuring instruments aud an 
king о. | automatic circuit breaker, This latter is of the Cutter type, 
and is identical with the one described in the account of the 


(00 d 
re бщ Halifax tramways on Jane 24tb, 1898. We understand that 
dum | | 
el. un 
0 Canti 
ê 
IY 
aul d 
t. Ead 
1 
Vet. 
motors 
he tre 
Кеф. 
tem d 
ensio, | 
Om їй 8D 1 ARM Вваскет. 
to the i LEM 
1 the swilchboard has been supplied to the Corporation by 
К Mr. R. Blackwell, who has been also а sub-contractor for the 
ш} other work to the Westinghouse Electric Company, Limited, 
Seri who are the principal contractors for the line, 
ie We are indebted to Mr. Gibbings, the city electrical 
y engineer, for assistance in compiliog the foregoing details. 
ym N | 
Di | 
gent 
in Mr. Ritchie on Light Railways.—On 21et inst. Mr. 
stet Ritchie, President of the Board of Trade, performed the 
BT. ceremony of cutting the first sod of the light railway which 
elite is to be laid from Basingstoke to Alton (12 miles) by 
i F the London and South-western Railway. He took the 
п opportunity, when proposing success to the line, of making 
art some interesting remarks upon light railway matters. The 
1 Dawson TROLLEY, line, which we believe is to be worked by steam, will be com- 
Ші arise when the Great Horton section is complete, other pleted in 12 months, and is the first of its kind to be con- 
e Rd machines are being erected. The only feature in the station ftructed under the Light Railways Act. Mr. Ritchie was at 
119 that suggests a tramway is the special switchboard which опе time afraid that the great railway companies would look 
TI upon light railways with suspicion, but he 
ЕП: лла eases —. ‚ had found that his fears 5 
olle um T Tos Tas T Ss | | ҸЯ Applications under the Act had been very 
Te O OQO C» í 7 Т.Т T3 E Tai. | 7 } . EB numerous, and are still increasing. So 
"E r 9 = | 4 far, as many as 121 applications for orders 
is O a ЭНИН т A MEL. ~ [a had been laid before the Light Railway 
à an cru шп aig! OC тр ШҮ) гт cen | | Commissioners, such applications reprc- 
ty п ун Улту NK | HW eee || B. senting 1,305 miles and £7,500,000 
d Epp ot | 3 = : : capital outlay. It is interesting to note 
971 | | | ПП 91,941. Om] , Oa that about 32 applications came from 
m | | чей ы: ico ol go d existing railway companies, and 14 others 
(d " "ID I PO иии 7 LT үү Y) referred to lines to be worked by railway 
ii Ned АНСАРИ 4а бый! бәй Жо: Шай Шей Бий companies. The cost of making an ordi- 
ju | і r7 \ T i | nary railway from Basingstoke to Alton 
idt ' * Jt I ale Jr T- T [3 had been estimated at £36,000 a mile, but 
i: Na Йй — | | | | the light railway which is to be construc- 
t dei E М | | | | ted will cost about £5,360 per mile only, 
їй ' . * 7 ej | " these figures showing the great advan- 
кї | — DON tage gained by means of the Light Rail- 
[y _—— — A: — ways Act. Another point was that the 
W Mam BwrroHBOABD. ——— promoters, instead of spending about 
Г | 41, 000 in applying for Parliamentary 
p has been set up. The base of this is of black marble, ^ powers, had only to spend £150 by applying under the 
Ш and has а most handsome appearance. It stands some new Act. | 
i 8 | 
й `. Electric Tiaction at Terminal Stations, — An 
д American exchange, which has at various times commented 
ў ороп’ the advantages of electric traction for handling the 
trains of steam roads at the terminals in large cities, and 
; pointed out that this is probably the most promising field for 
the application of electricity on such roads, saya :—“ The 
| plans of the Orleans Railroad, of France, for a line connect- 


ing its presert Paris terminal with a station in a more central 
part of the city, contemplate its operation by electricity ; 
and this is the most recent instance of the appreciation of 

his undertaking 


"”Росвів CBowm Bonpina. 


4 feet away from the side wall, thus giving ample ] 
room for examination. There are feeder panels, generator this motive power for such purposes. Т 
Panels, and the usual panel devoted to carrying out involves an expenditure of $8,000,000.” 
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NOTES. 


(Continued from page 162.) 

Water-Power Utilisation for Simla.—Mr. A. Youvg- 
husbaud, the engineer who is concerned with the Simla Water- 
works extension scheme, has, according to Indian Engineering, 
put forward a pen for utilising the “power” running to 
waste in the Satlej. His rough calculation is that it would 
be possible, at а reasonable outlay, to get 8,000 horse-power 
at Suni below Naldira. The river has a very rapid current 
in ita course thtongh these hills, and thus tarbines could be 
easily worked. It would Ъз necessary to dam the stream, and 
to have a tunnel or rock cutting to give the required “drop.” 
Having secured the 8,000 horse-power all the rest would be 
easy enough. An unlimited supply of water could be sent 
into Simla vid Naldira and Mashorba, dynamos could be 
driven to furnish electric energy and for the lighting of the 
station, and we sbould hear no more of catchment areas, 
fouling spriogs, &c. The question of the extension of Simla, 
too, would be solved. At present Mashobra cannot expand, 
because the враг on which it stands is almost waterless for 
several months in the year; while Naldira, with its lovely 
sites for country houses, is too far away. But the Sutlej 
project would sweep away these difficulties; an electric tram- 
way would link Simla with its new suburbe, and Naldira 
would be within an hour of Jakho. 


Enclosed Arc Lamps with Incandescent Lamp 
Resistance, —Mr. J. W. Mabbs has given, says Industries 
and Iron, the resulta of some experiments on the substitution 
of an incandescent lamp in place of wire resistance. An 
enclosed arc lamp works better with a lamp resistance, and 
there is the further advantage that the incandescent шр бап 
be utilised for lighting. Не used six lamps in multiple 
series, each consuming one ampere. These incandescent 
lamps are about 4 watts per C.P. When one lamp breaks 
the other five will carry the current until the broken lamp is 
replaced. Eight to ten arc lampe have been thus fitted, the 
5 lamps being placed from 50 feet to 60 feet 

istant. | 


Obituary.—The Standard and Diggers’ News records the 
death of Mr. В. О. G. Drummond, who was formerly borough 
electrician of Kimberley, and has recently acted as consult- 
ing electrical engineer to Messrs. Reunert & Lenz, at Joban- 
nesburg. Mr. Drummond, whose death oocurred on June 
28rd, was only a short time ago appointed vice-president of 
the South African Society of Electrical Engineers. 


` Personal. — In the Journal Oficial of France, dated 
94th inst, we notice that M. Emile Baudot, Inspecteur- 
Ingénieur des Postes et des Té'égraphes and inventor of the 
well-known multiplex telegraph printing instrument, has 
been promoted to the grade of Officier de la Légion 
d'Honneur. 

Mr. H. M. Salmony informs us that he bas resigned his 
position as managing director of the firm of H. M. Salmony 
and Co., Limited. | | 

Mr. H. E. Mitchell, who has for many years past held the 
position of chief assistant and secretary to Prof. George 
Forbes, F.R.S., has recently been offered and accepted the 
post of caer to Mr. Francis Hastings Medhurst, B.Sc., 


Institution of Mechanical Eogineers.—The summer 
meeting of this Institution was opened on Tuesday at the 
Midland Railway Institute, Derby, Mr. S. W. Johnson 
presiding. per was read by Mr. E. Ristori (London) 
on the * Manufacture of Aluminium," with a description of 
the rolling mills and foundry at Milton, Staffordshire. A 
lengthy discussion followed, in which Meesrs. B. Donkin, 
Thorpycroft, and Mills, and Sir W. H. White took part. 


X Rays.—The Duke of Newcastle is presenting a com- 
plete and valuable X ray outfit to the North-Eastern 
Hospital for Children at Hackney. 


Appointments Vacant. — The Llandudno District 
Council want ап assistant eleotrical engineer for their 
electricity works. See our * Official Notices" this week. 

There is required for the Northampton Institute, Clerken- 
well, for the coming winter session, an electrical engineerinz 
draughtsman and designer to take charge of design classes 
in electrical engineering and instrament making. Salary 


£120 per annum. See our Official Notices tùis week. 


Electric Lighting and Religion.— The Madras Stan- 
dard published recently the fdllowiog note, which we give 
without alteration :—“ A largely-attended Special meeting of 
the Sri Guru Singh Sabha, Gurdaspur, was held on the 20th 
ultimo to consider the question of the installation of electric 
light in the Golden DE of Amristar. Besides Sikbe, 
other respectable and leading gentlemen of the town were 
also present. After the usual Shabad Kirtan and the 
explanation of some verses from the Granth Sahib, Bawa 
Charat Singh, President of the Sabha, proposed that— 
Extremely pleasing is the beauty and splendour of electric 
light, and that there will not be the least harm if it be installed 
at the Hur Mundir, the Parkarmas, the bridge, aud other 
important portions of the Golden Temple. The proposal 
was seconded. Bawa Sunder Singh, Pleader, Chief Court, 
Punjab, who eloquently impressed upon the audience that 
bijli was in no way impure or objectionable from a religious 
point of view. He was veia by Lala Mul Raj, Science 
Teacher, M. B. High S:hool, Gurdaspur, whose lucid 
explanation of the meaning and use of electricity caused it 
to be carried unavimously. After this, it was propcsed by 
Biwa Mangal Singh, and eeconded and supported by Bawa 
Mahan Singh and Sirdar Hukam Singh respectively, and 
carried unanimously, that ‘Copies of the proceedings of the 
meeting be submitted to the S:cáetary to the Punjab Govern- 
ment, the Commissioner of Lahore Division, the Deputy 
Commissioner, Amritsar, His Highness the Maharaja of 
Faridxot, the secretary, Electric Ligbt Committee, Amritear, 
and also the editors of the 7'ribune, Khalsa Gazelle, Khalsa 
Akhbar, and Khalsa Bahadur,’ and that * His Highness 
the Maharaja, Faridkot, be thanked for his valuable services 
to the Durbar Sahib as well as for bis Jiberal contribution to 
the E'ectric Light Fund.“ The 7"T7ibune says that the 
Fpeeches of Mabant Ram Nath, Jagirdar and Gaddi Nashim 
of Gurdaspur, Mahant Shankar Nath, and De. Kala Ram, 
before the meeting dispersed, went a long was to prove that 
the V per ee to the movement was due to nothing else but 
mutual differences and personal grudge.”’ 


NEW OOMPANIES REGISTERED. 


Bright's Light and Power, Limited (58,290).—This 
Company ев registered on July 21st, with a capital of £200,000 in 
£1 в (100,000 preference), to adopt an ment with Charles 
Bright, and to carry on in the Argentine Republic and elsewhere the 
busie of undertakers for the supply of electricity and gas, electri- 
cians, electrical, gas and general engineers, millwrighte, &c. The 
first subecribers (with one share each) are: R. G. Fadge, 71, Manor 
Road, Brockley, S. E, ; V. A. Brown, Hotel Cecil, W. O., 
engineer; F. J. Harris, 32, James Street Mansions, Buckingham 
Gate, S. W., gentleman ; C. Bright, 14, Copthall Avenue, E. O., elec- 
trical engineer; J. Oliver, 74, Goldhurst Terrsc2, N.W., gentleman ; 
J. Thorne, Portman W., gentleman ; T. Large, 8, Coburg 
Road, Teddington, clerk. The number of directors is not to be less 
than four nor more than seven. The subscribers arc to appoint the 
first; qualification, £200; remuneration, £200 each per annum, 
and £300 for the chairman. 


Hampstead Electric Supply Company, Limited 
(58,293).—This company was registered on July 21st, with a cspital 
of £210,000 in £5 shares (20,000 £5 per cent. cumulative preference), 
to acquire the business of the London and Hampstead Battery Com- 
pany, Limited, and the business carried on at Rosemont Road, Hamp- 
stead, and elsewhere by Joseph Taylor, to adopt an agreement with 
Wm. 8. Rainbow, and to carry on the business of electricians, elec- 
trical and mechanical engineers, and suppliers of electricity. The 
subscribers (with one share each) are:—Miss E. A. Faithfull, 1, 
Cologne Road, New Wandsworth; C. A. Goffa, 36, Sarsfeld Road, 
Balham, secretary ; E. Lovelcck, 64, Victoria Street, S. W. caretaker; 
А. W. Armstrong, 85, Broadhurst Rad, N.W., engineer; R. J. R. 
G-ffin, St. Margaret’s Lodge, Palace Street, S.W., gentleman; W. L. 
Butler, 47, Norroy Road, Patney, S.W., clerk; H. Marston, j in., 
9, Bt. Mary's Grove Gunnersbury, W., clerk. The number of 
directors is not to be leas than three nor more than seven; the 
subscribers are to appoint the first; qualification, £250; remaners- 
tion, £200 each per annum, and £250 for the chairman. 
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New British Incandescent Electric Lamp Company, 
Limited (58,316).—This comp*ny was registered on July 22nd, with 
a capital of £30,000 in £1 shares, to adop* an agreement with the 
British Iacandescent Electric Lamp Company, Limited, and t» carry 
on the business of incaudescent and other electric lamp mannfac- 
turers, electrical engineers and contractors, electricians, ёс The 
first subscribers (with one share each) are:—I. Andrews, 21, Hamlet 
Road, Southend-on-Sea, engineer; Miss M. A. King, 36, Spey Street, 
Poplar, E.; E. C. White, 44, Kenwyn Road, Clapham, S.W., electrical 
engineer; Miss E. Nicholle, 7, King's Oollege Road, N. W.; Miss F. A. 
Simpson, Silverdale, Tarbert Road, East Dulwich, S. E.; H. P. Stunt, 
12, Akerman Road, Brixton, S. W., clerk; O. R. Leighton, J. P., 
Blackbrook, Bickley. The number of directors is not to be less tban 
three nor more than seven ; the subscribers are to nominate the first. 
Qualification, 1 share; remuneration, 52 guineas each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Hooper Telegraph: and India Rubber Works, 
Limited (40,947).— This company’s annual return was filed on 
June 25th. The capital is £50,000 in £10 shares (1,000 preference). 
1,000 preference and 1,050 ordinary have been taken up, and the 
former considered as psid. £10 per share has been called on 550 
ae and £6 per share on 500 ordina-y, and £8,600 bas been 


Larne Electric Light Works, Limited (46,962).— 
This company’s return was filed on July 6th. The capital of £4,000 
in £1 shares (500 preference). 255 preference and 3,500 ordinary 
рате been taken up, aod the former have been paid for in fall, while 
the latter are considered as paid. 


OITY NOTER. 


Brazilian Submarine Telegraph Company, Limited, 


An extraordinary general meeting of the above company was held on 
Wednesday last at Winchester House, Oid B Street, for the 
purpose of considering the proposed working agreement between this 
company and the Western and Brasilian Telegraph Company. Mr. 
J. Denison Pender occupied the chair, and said that the following 
paragraph in the report contained in a few words the chief reasons 
which led the boards of the two companies, and of the 
Platino Company, to conclude the arrangements referred to. 
The paragraph to which he referred was the following :— 
ч These two companies having been formed under the same auspices, 
and being bound together by joint purse agreements, it has long 
appeared to tbe board that a x К union would greatly promote their 
common interests, and tend to increased prosperity and increased 
stability if satisfactory terms could bs arranged.” | 
A few weeks ago, when he had the pleasure of addressing the share- 
holders at the ary meeting he beld out ho in fact, he went 
bo far as to say he was sure—tbat they would gu be called 
et to consider an ent for а much closer working with the 
estern Brazilian Company, and the meeting that day was in fulfil- 
ment of that promise. Never before had they met to consider—and, 
he hoped, to more important agreemeht than the one he was 
about to submit to them. It was the result of many months 
of hard and constant work, but before he requested Mr. Davies, 
the solicitor, to read the heads of agreement, he would ve 
briefly describe the geographical positions of the companies wit 
which T were about to have more iotimate relations. Early in 
1873, the Brasilian Company and the Western Company were formed 
to provide telegraphic communication with South America—the 
former to lay ocean cables from Lisbon to Pernambuco, and ths 
latter a coast cable from the northern to the southern provinces. 
Communication with Uruguay and Argentina was subsequently pro- 
frided by other companies—the Platino Company, and the Monte- 
videan Brazilian Telegraph Company. There were, however, 
panies 


laying telegra 
Work was done now it would be undertaken by one company, and nof 


made by the companies in the way of pooling the receipts. The 
Western Company and the Brezilisn Company from the first 
pooled their joint receipts, but neither had a voice in the manage- 
ment or expenditare of the other. The Western also had a 
joint purse with the Platino Company and the Montevidean 
Company, by which they practically rented, and in reality 
Controlled those two companies, and thas avoided separate 

3 Subsequently, by an exchange of shares, the Montevidean 
ошау vas acquired and merged into the Western Company, and 
ya — process nearly all the shares of the Platino Company had 
been acqu by the Western Company. Therefore, it would be seen 


Ner or another, and now they pro to carry that a step further, 
bring the Brazilian and the Western Companies closer together. 


years ago. 
pany, with the West Coast of America Oom , combined for the 
paraiso, where these 


route the advantage of the West Coast Oom 's oollscting and 
delivery ground in Chili and Pern. Competition had 

points. А cable from New York pawed through the West Indies 
to the north of Brasil. That was a French cable, and: was 
koown as the French route, and was in connection with a oable 
across from France to the United States, and to deal with that com- 
that the British compaties should 


tition properly it was necessary 
have one policy and not divergent interests. Tae only efficient way 
of obtaining that was by widening the scope of the existing joint 


purse--to have, ia fact, a working agreement. As a pen 
agreement it was true that the present joint purse agreément 

worked fairly well so far as it went, bat it with it no obliga- 
tion, as to expenditure, or the acceptance by all concerned of any 
joint policy. Frequently the intereste of the different shareholders 
might clash and law suite had arisen, which, of course, was a 
very undesirable thing. Under the proposed agreement all such 
diffisnlties would disappear, and the joint working under одр board 
and under one management could, ia their opinion, only lead to 
resulte beneficial to the united bodies of share Considera- 
tion would not, in the future, have to be given to the special 
interests of any one company, but to thé interests of the whole; 
and having regard to the traffics which they carried, the interests 
of the whole must be the interests of the individual companies. 


The arrangement would also naturally lead to an improvement 
in the service, which would be advantageous to DS 
other ві 


American Governments, to the producers on 
and to the merchants and traders in all parts of world who 
dealt with South America. For some years it bad been felt that an 
arrangement would be beneficial, and it was, therefore, with great 
pleasure and a certain amount of pride that he brought the present 
agreement before them. He did not mean to say that they had got 
all they asked for, but Mer would agree with him that such an 
im could not have been arrived at without а 
good deal of give and take on both sides. The Western Company 
were holding their meeting to put the agreement before their share- 
holders, and to get the required sanction to it ronga, Con- 
trary to their general practice, they of the. Brasilian Jompany 
had sent out proxies, as.they felt that the was one upon 
which the smallest as well as the largest shareholder should: have an 
opportunity of expressing an opinion. They bad received a very 
large number of replies, and, with practically one exception, they 
were all favourable to the policy of the board, and the gentleman 
who had dissented on the present occasion, was а gentlemian who 
always dissented to the accounts every half-year. He still, however, 
went on holding bis shares, which, if he cared, he could sell at a 
good profit, so he could not be so very dissatisfied. i 
the basis of valuation which had been agreed проп, it was 
quite fair to takb the market value at the start, but directly 
it was om that 5 two oom ра E in lation 
with a view a working agreement, the St Exchange value 
of the shares began to change. He thought, therefore, the 
shareholders would agree with the board that it was not proper to 
rely upon the market value ory Sry They considered the matter 
in this way: the shareholders or a considerable number of years 
had a fair dividend—7 per cent.—and they had had their capital 
strengthened by patting а considerable amount to the reserve —some 
gentlemen thought too much; but thaf was а point upon which the 
board felt s од. Looking te the past, aud as far 
as ble loo to the future, they had considered whether 
by the agreement they would be able to give the shareholders the 
same dividend and continue to strengthen the capital by to 
the reserve. They found that they could do that, and therefore the 
strongly recommended them to accept the terms put forward. Н» 
did not mean to say for one minute that they had got all they asked 
for—they had not, and he went further and said that t had treated 
the Western shareholders liberally. But look at the present position ! 
They had got a cable from Lisbon to Buenos A 
carrying the same traffic, divided into two managements 

two companies. Ia the future there would only be one board, 
and that would mean the sa of much time when difficult 
questions came before them. He believed that the deferred share- 
holders in the Western Oompany were rather dissatisfied with the 
arrangement, but look at the value of their shares before the negotia- 
tions were entered upon! The value then was about £2, but directly 
it was known that the two boards were in negotiation, there was a 
speculative value put upon them, and they rose to £5. Then when 
the agreement came out, and they found they were to get £4 8s. 11d., 
the shares naturally fell to their actual known value. He did not see 
that they had азу reason to be dissatisfied, but he conld safely say 
that if the sgreement was thrown out—and if it was, it would. only 
be by the action of those deferred shareholders—their shares would 
tumble back to their old price. In conclusion, the chairman moved 
the resolutions, which appeared in the ErmormicAL Вт last 


Mr. F. Youus seconded the resolutions. 

Dr. ErLwBY-TREWHELLA said he felt sure from their past know- 
ledge of the board the shareholders would maintain their confidence 
in them, and unanimously approve of the proposal which they had 
brought before them. 
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Replying to а question, the Cuamman said they had taken power 


to raise more money they wanted, but at present they only 
сарая raising sufficient to carry through the agreentent— 
The resolutions were then unanimously agreed to. 


The CHAIBMAN announced that a confirmatory meeting would be 
held on August 11th. : 


London Platino-Brazilian Telegraph Company. 


AX extraordinary general m of the above company was held on 
Wednesday last at Bloomfield House, London Wall, for the purpose 
of sanctioning an with the Western and Brasilian Tele- 


The Western and Brazilian Telegraph Company, 
| Limited. 


Mn. W.B. ANDREWS ded at an extraordinary general meeting of this 
company, held at Winchester House on Wednesday, “ {ог the purpose 
a) of о ag and, if thought fit, sanctioning an кесшш, dated 
uly 14th, 1898, and made between the Western and Brasilian Tele- 
graph Company, Limited, of the first ; the London Platino- 

razilian Telegraph Company, Limited, of the second ; and the 
Brasilian Submarine Lies ar Oom „Limited, of the third part; 
and (b) hob Fr ‚ if thought fit, passing the resolution which 
we : 


Onaman said: Gentlemen, I do not propose to say much 
before the is read, but I would observo that the agree- 
ment is the outcome of many months of continuous labour and 
consideration; and that It it is & good measure in tho interests 
of all the shareholders, and will place them in a position where 
PE ee ee тит g d ne leis 

10 nently en conduct an 
ment of our business. The financial unity of the concerns will 
very great, and we believe that they will work very largely to the 
increased advantage of the proprietary. He asked the solicitor to 


read the proposed agreement. 

The Soricrron read ment, dated July 14th, 1898, 
between the Western and Brazilian Company, the Platino Company, 
and the Brazilian Submarine Оошрапу which, he stated, was to 
карр соса to previous agreemen Не also read an agreement 

th regard to the exchange of shares between the companies, which 
а in table form in the ErzorBIcAL Review last week. 

OnmarmwaN: Gentlemen, you have heard read these not over 
simple documente—lawyers do manage somehow or other, especially 
in a case like ours, where there are complications, to say so very 
many words which we ourselves should not ктан ding for. 
they bave 


with very t sagacity. Before going further I may say that we 
red иле кро Пош ке динг 
the benefit of h these agreements or of 


forwar 
to dénote their approval of the a 
to. In fact, I have received from 
intimation of dissatisfaction, and those are from gentlemen who 
think the deferred are not getting quite so much as they should. I 
think we shall show that the deferred are gettin Lnd iens ш 
the.shape of dividend, more than and жаар ly more than 
lders. You will have observed one fact in all 


a very few shareholders any 


cent., and that under the proposed arrangement the ht 
52.1 ‚ two-thirds per share on each £7 10s.—the 5 


are e y in & better position than all the other classes of 
shareholders. Whereas, by remaining separate we all know that the 
deferred shares have to stand the racket of theenterprise. Tho preferred 
who get the very small interest of £3 бв. 8d., are, on the other hand, 
in a protected and safe position. The deferred bas to suffer all the 
losses, too, which may be very great, and, as you know, have received 
nothing for a very considerable period. Besides this, it must not be 


? that what the Brazilian Submarine will offer the share- 


ho is practically an option, which they may accept or ma 
reject. If they accept the offer they would ns dias iy e 
ubmarine 


creasing that im and really gi better, by getting 
T5 оен x опе iato have 


ben frictions tube ces Ч to rate aud cont 

9 com separate а rary 
points of view. Oar Sonat cules is by interests 
more nearly to harm between companies, 
ишчи row ran Ga conflicting interests. We believe that the 
result of the joint and the united working of these companies will 
be to produce a economy w will, of course, go to the 


of Brasil of other 


country and Europe and North America. Those shareholders who 
exchanged their would obtain increased 


" 
1 
ч 
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1 
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bered they would * 


proposed a 


Mr. DSALL seconded the resolution. 

Major Oorrow thought the shareholders were very much in- 
debted to the board the scheme now laid before them. The 
idea of the scheme was a very good one, and he thought it should be 
received by the meeting with unanimous support. But he was a 
deferred shareholder, and, as such, was not altogether satisfied with 
tbe allocation of the shares they would receive from the Brazilian 
Submarine. But that was a very small matter, for the scheme was 
ice alae ane ordinary and preferred shareholders ; and even if 
n could be done for the deferred shareholders by its being modi- 
fied in any way, he suggested that it still would be very desirable for 
them. They held rather more than one-sixth of the capital, and he 
thought they were entitled to some representation, that their 
views should be listened to. V 
directors were not interested in the deferred He раног 
shareholders were entitled to а cumulative 5 per cent. dividend, 
whereas the deferred shareholders only received 9d. per share. How- 
ever, the matter was one which might well be left to the directors. 
Another reason why the deferred shareholders ought to be rather 
liberally treated, he thought, might be ifound in increased re- 
ceipts. Their receipts had increased this something like 25 per 
cent. The last half-year the increase was £73,500 against £59,350. They 
extent of £14164, and with the мө for the 

o 


very 
future as a deferred holder. He suggested that they onght to p dn 


be to give for each 18 Western shares nine Submarine 
ordinary shares, and for each 18 deferred shares six Submarine 
ordinary shares. 
The Taman, under the advice of the solicitor, remarked that 
"Major Corrox ald he looked upon th t as constitatin 
or п e agreement as constituting 
Bier анаи ерү шы] wee = ре 
The ОНАТВМАН, int 


agreements. 
As to expenses, the same remark applied. The shareholders in the 


and he quite admitted that it was an unusual clause. The 
agreement, however, was an unusual one. The object of the proxy 
clause was to neutralise the absence of any particular director at a 
critical period. He repeated that, in his opinion, the deferred share- 
holders got the greatest advantage of all the i | 
The resolutions were carried, and a vote of thanks was given to 
the chairman. 
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Consolidated Telephone Construction and Manu- 
facturing Company. | 


Tus meeting cf this company was held on Thursday last week, at 
Winchester House, to consider the directors’ report for the year 
ending March 31st. The report stated that “the total income for 
the year on revenue account amounts to £2,574 14s. 6d., including 
£800 paid by the Edison Gower-Bell Telephcne Company of Europe, 
Limited, on account of dividends already declared. Deducting ex- 

, amounting to £1,870 3s. 2d., and including the amount 
Fought forward from last year, a balance is left of £1,713 9з. 11d., 
out of which the directors propose to pay a dividend of £1 10s. per 
cent. (less income-tsx), carrying fo a balance of £83 6s. 84.” 
It adds:—" Your directors much regret to have to state that the 
total sales ‘turn over’ for the was very considerably below that 
of previons years. The hoped-for business in bicycle screws and 
accessories unfortanately has not been realised, owing to the general 
cessation of that trade. The factory bas, however, been more fully 
occupied lately, a state of affgirs which it is hoped will continue. 
Prices are still sing о by competitors, both English ard 
foreign, many tenders being taken by them at what appear to be 
absolutely profitless figures. The rentals from pee telephone 
lines continue to increase, and no doubt, will do so. The 
directors would be glad if the shareholders would give facilities 
for assisting the executive in furthering the company's interests. 
The shareholders are no doubt aware of the desire of many important 
cities, such as Glasgow, Manchester, &c , to hava their own telephone 
exchanges, and your directors are hopeful that licenses will eventually 
be granted by the Postmaster-General, whereby a large demand for 
telephones and all materials connected therewith may reasonably be 
expected by this company, as being the largest and oldest manufac- 
taring company in the United Kingdom for such ities. Asa 
case in point, a license for an exchange has recently granted by 
the Postmaster-General to the States of Guernsey, and the telephones 
required have been supplied by this company. Friendly tions 
continue with the various Government departments, both at home 
and in the Colonies, and it is also satisfactory that nearly all the 
railway companies of the United Kingdom place their orders with us 
for telephones and accessories connected therewith. Contracts for 
12 months’ supply bave in some cases been entered inte. Concerning 
the lawsuit in Belgium carried on by the Edison Gower-Bell Tele- 
phone Company, of Europe, another of the inf g companies has 
come toterms. The Anglo-Portuguese Telephone Company's business 
remains practically stationary since the last report. In accordance 
with the articles of asecciation Mr. Arthur Henry Baker retires by 
rotation, and being eligible, offers himself for re-election. The 
saditor, Mr. J. G. Griffl- ha, F.O.A. (Messrs. Deloitte, Dever, Griffiths 
and Oo.), also retires, and offers himself for re-election. Having 


ble the views of the shareholders asto the future, and they there- 
ore trust that all shareholders who can do so will make an effort to 


hd 


attend" — : 


FrrzGmmALD presided, and in his speech to the share- 
по pcd sien е тат рог гиц с кү ша 
facturing during the year more than the 


through the figures in the balance-sheet, 
the total income for the year was £3,574, and after deducting ordinary 
there was a balance of £1,713 odd from which it was pro- 
of 


£1 10e., this left a very small sam to carry 
000 ware fairly 


board proposed that the report and 
н held in a month's time to discuss the question of 
fature at length. | 
The motion was seconded by Sir Атах. Авмэтвоиа, and carried 
There brief discussion regarding hether it was advisable 
was а whether 
to wind up or continue. Some speakers advised immediate 
liquidation, but others advocated continuing until things improved, 
particularly as they were paying their way and even earning а 
The retiring director (Mr. Baker) was re-elected, as was also the 


The Electric Construction Company, Limited. 
| the abo 
Тив fifth anneal meeting of the "gg of Ho 
in the chair 


y was held on Thursday, July 21 
Old Street, Sir Daniel per, Bart, ‚ 
The report having , the CAA said:— 


volume of buginess during the past year, 
greatly increased, bot the fit has Tiot increased in equal on 
-« төй due partly to higher prices for 


partly to the fact that a considerable portion of our year's work has 
the equipment of central station installations, under contracts 
entered into in tbe early part of last yes”, when competition was 
very keen. Even in the best of times the profit on this of work 
frequently proves disappointing, Вось, at least, has been our 
experience, and we intend to profit by it and provide in future tenders 
for this class of work ampler margin than heretofore for riek and 
profit, a course which itis hoped will be followed by other manu- 

turers. As matters stand we bave earned enough to pay a 6 per 
cent, dividend and toadd something tothe reserve, besides, of course, 
payirg the full dividend on the preference shares. We have also 
more than maintained our reputation for excellence in design and 
skill in workmanship, and thereby improved the company's position 
and strengthened our connections. Toe manufacture of cal 
machinery is a comparatively new business, and there is in conse- 
quence continuous development towards a higher standard of 
efficiency and greater economy in the produetion of existing 
wachines, as well as in designing novel types adapted to new pur- 
рее. These obj:cts coneume а gocd deal of extra time- both in 

gn and construction, without yielding in the first instance 


adequate return, and as we have been to a larger extent than usual 


engaged on such work during the year, this fact doubtless explains 
to some extent why our profits have not increased in pro to 
our business. But such enterprise is чинк A to maintaia our 
poe in the front rank of the industry, aod the foundation 
or enlarged business and better profits in the future. For some 
time past we have stiffened our prices, and yet we have orders for 
exten-ions of recently completed central stations and for-the electrical 
equipment of the City and South London Railway extensions suffjcient 
to keep опе works employed as long ahead gs we care to en oum 
selves, in fact, I may tell you that our works are fall of orders for the 
next six months. We bad no trouble at Bushbury during the pro- 
tracted and disastrous strike of the engineers, and I have much 
pleasure in acknowledging the loyalty of our men. But, although the 
strike caused us no direct loss, our business, suffered to some extent 
indirectly. Central station installations require 0 
as well ss dynamo, transformers and switchboards, and in conse- 
quence of the strike, the completion of our part of the installations 
was greatly delayed, and delay always means loss to the contractor 
“ hp as бишле to шошо We а оог эч 
our men to ioterest the company's p ty by gi 
them a share of the profits earned, hoping to stimulate ence, by 
giving the men reason to feel that they themselvea will profit by 
industrious co-operation with tbe management. This policy, we be- 
lieve is appreciated. There is certainly harmonious co-operation 
among all departments of the works, and, as I have already told you, 
our stood loyally by us during the strike. . We. do. not 
think the Workmen's Compensation Act, which came into effect 
on the first of this month, will involve the oompany in serious ex- 
pense. Our works are new, and the comfort and safety of the 
construction. O 


-employés were carefully considered in their Oar men 
heajth, and during tho four 


in ape gen enjoy exceptionally good 

of the present management there has been no serious accident. 

our Food fortune long continue. We do not, therefore, pro 

to meet our liability by in-uranca with any company, bat to be our 
own underwriters, appropriating yearly out of profits such sum as 
may b» considered sufficient to mcet the claims nnder the Aot. 
Turning now to the statement of acoounts, you will observe tbat we 
propose to make an alteration in the form of our depreeia“ ion and re- 
serve accounts. It seemed to us that the general accounts oould be 
simplified, and the position made more evident by combining these 
two accounts; and therefore, after providing £5,000, as usual, for de- 
preciation out of tbe income of the year, we propose to unite both 
accounts into one general reserve and fund, which will, 
if you approve, appear in next year's accounts with a credit balance 
of £40,000. The only other item to which I invite your attention. is 
the “shares and dsbentures of other companies, — Be 
£194,494 3s. These figures are almost the same as last year, but sinos 
the accounts were closed, £20,000 worth of the shares bave been sold 
at something over the figure at which they stand ín the balance- 
sheet, and the amount at debit of this acoount is now reduced by that 
amount. Much the larger of this’acoount consists of oue 


to ex yield impra 
no doubt suggest itself to ycu, as it dees to the beard, that 
m 


it | 
it ue m be well to reduce our large holding in that pany, and we 
ntem when more tal is required by the growth 

"Bush n F 


of our Bushbu 
a on of our holdi in the Electrical Pos et Storage Company to 
our shareholders at suc 


u were 
41 the company'a debenture debt, and I am happy to report that our 


successfully carricd out.. The 
ideas have J 


in 1901 have, by the payment of a 
а oat cert. debenture stock, and 


verted into a 4 the of the 
version bee d out of the premiums recei on the 
— shares imubd last your, and à parplus of £3,524 15.3. 
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left, which, as the accounts show, has been carried to profit and loss 
account. The conversion from 6 per eent. debenture to 4 per cent. 
debenture stock will save to the company about £3 000 per annum of 
interest payable, and this reduction, coupled with tbe increased out- 
t at the works we look for, will in future prove a substantial relief 
the burden of our standing charges. In conclusion, I am happy 
to believe that the company's position is steadily improving year by 
year, and to entertain the hope that your directors will be able to 
report a further improvement at the next annual meeting. I now 
beg to move: “That the accounts and the rt, with reoom- 
mendations therein containcd, submitted by the directors, be approved 
and adopted.” | T" 
Bir Нвивт О. Manos, O. I. E., teoonded the motion. Ж: 
Mr. Влзлвр proposed as an amendment to the report that the 
dividend be paid in full at once instead of a half of the payment 
being poetpoted until January 318 net. 
- Mr, GinLESPIB seconded the amendment, which, however, was 
jected by the meeting, and the report was adopted. i 
The retiring directors and auditors having been re-elected, the pro- 
к, terminated with a vote of thanks to the chairman for 


0 E 


The Edison and Swan United Electric Light 
d Company, Limited. | 


Тни fifteenth annual rt for the: business year ending June 30th, 
1898, states that the profit andjloss account shows a credit balance of 
£43,04017s. Providing for Sheinterest upon the debenture stock, there 
remains a balance of £35,587 7s. 7d. available for distribution. An 
interim dividend at the rate of 5 per cent. per annum having already 
been paid in respect of the half-year ending December, 1897, a farther 
payment at ths rate of 7 per cent. annum for the second balf is 
recommend d, PASE the dividend for the book year 6 per cent. per 

£12,578 14s. being carried forward, as against 
£8,493 7s. 6d. jn the «ош year. The business of the company 


meet the expenditure consequent upon these 

make provision for much larger stocks of 
appliances at the numerous дет ‘ite of the company, it has been deter- 
mined to issue shortly a further £100,000 of the company’s 4 per 
cent. debentare stock. Mr. Ernest Villiers and Major Flood Page 
retire by rotation from the board, and offer themselves for re-election. 
Messrs. Welton, Jones & Co., the auditors, offer themselves for re- 


1 


Street, Mr. C. G. Mott in the chair. | 
The Onataman, in moving the adoption of the report, said he was 
poo to be able to congratulate the shareholders upon the steadily 
proving position of the company.as regarded its dividends. Tre 
dividend they recommended on the present occasion was 2} ре cent. 
on the VM: ме being. the highest dividend 
Ihe had yet paid. steady progress which the line 
bad made from the begin was a very satisfactory feature 


electric railways. Having but one centre from which the power 
was distributed, the expenses of working а line of that kind did not 
increase in thé same way as the expenses of an ordinary steam rail- 
way, in p ion to the traffic carried ; in fact, their expenses were 
not 


financial prosperity in the future. In the corresponding half of last 


; y 
passengers, and although the receipts 
showed a slight decrease of £54, that was accounted for r 


been 


Parliament, and arrangements were now 


"Tum twenty-fifth ordinary general 
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increase as they got their extensions open. The first one to Moor- 
pe Street was progressing very satisfactorily. Oae of the tunnels 

ween Moorgate Street station and the station at Lombard Street 
was now completed, the other tunnel was following fast upon it, and 


would be completed within the next month or so. Tho station tunnels 


at Moorgate Street were completed, and those at Lombard Street were 
practically completed. The line between the Lombard Street 
station and the station on the other side of the riv.r at Denman 


Street, Boro,’ was being completed, and one of the tunnels would 


within a month be completed up to the corner of Lombard Street, 
so that within a month from now they expected to have one of the 


‘tunnels absolutely complete from end to end. The station tunnels 


at Denman Street were also making rapid progress, and within three 
months from now they ex that the whole of the tunnelling 
work in connection with the line would be finished. Of course there 
was a good deal of work which would still remain to be done, but he 
believed: that the extension would be completed within the contract 
time. Coming to the question of the church of Bt. Mary Woolnoth, 
that was a very difficult work and very slow work. The church was 
now standing entirely supported upon ers, and the work had 
10 bly carried out that not a le crack in the structure 
had taken place—a fact which, he thought, spoke exceedingly well 
both for their engineers and contractors. Arrangements had been 
Wap gom with the Central London Riileay to connect their station 
at the Bank with thcir Lombard Street station. As regarded the 
Olapham extension, the contract had been let, and the works were 
already in active progress. All the pro required had baen 
acquired and d for, so that they every expectation 
that some time next year they would have the entire railway opened 
for traffic from the Clapham end to Finsbury Pavement. As 
the City and Brixton Railway, a Bill had been introduced into 
carried out by the 
company for the raising of the necessary capital, so as to 
with the work as soon as le. Having referred in detail to the 
accounts, the chairman said that the working expenses of the line 
were down from 57 62 to 56°67, and the expenses train mile from 


10. 422d. to 1%. 392d. Locomotive expenses had been reduced from 


Sd. to 58d. and traffic expenses from 625d. to 603d. so 
that they were steadily reducing their expenses and increasing 
their receipts, The first year, when the line was opened, 


the working expenses were 79°7d, while last year they were only 56 67d. 


Electric railways had yet to establish themselves with the financial 
ublic, but he did not think there could be any doubt that in the 
ture they were destined to form one of tho safest and soundest 

investments that could be found in the country. 

. Hannonr seconded the motion, and the report was 


Globe Telegraph and Trust Company. 


of the shareholders оё the 
above company was held on Tuesday last at Winchester House, Old 
Broad Street, the Marquis of Tweeddle in the chair. i | 

Ia moving the adoption of the report, the OnarmuaN, after 
referring with regret to the death of Lord Sackville Oecil, said the 
year which had come to a close on the 18th inst. had been a very 
arre one. The receipts, after deducting all expenses, 5 
ordi 


a larger ares, thus carrying out the origin epp ae af the com- 


hen the opinion that the 
ehanges which they were making would improve 6.6 financial posi- 


to pay a dividend of 4s. 3d. per share as against 3s. 6d. last year. In 


other words, the directors were able to recommend, in addition 
to the usual 6 per cent. on the shares, a dividend 
on the ordinary shares of 5j eent. for the current 
year as against 4j per oent. for , and also to 
carry forward a balance of £2,225—or within a few pounds of another 
4 per cent. He then referred to the various changes which the direc- 


came 
graph Oompany—and as 
considerably increased their holding in all classes of that com- 


porre e directors considered that that was a very 
vestment, . y in view of the fact that a new arrangement 
had been y arrived at between the Western Brasilian Tele- 


arrange be given that it could not 
be anything but a very reasonable agreement than the fact that some 
months ago, before the arrangement was thought of, the shares were 
down to something like £2, whereas row they stood at about £5. 
Tbey were perfectly satisfied with the terms of the arrangement 
that had been entered into between the two companies. The divi- 
dends received from the Weetern Brasilian Telegraph Company last 
year were not very large, but this year had received the fall 

per cent. and arreare on the and 1 per cent, on 
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deferred; the result being that they had received 
the company in dividends in the year under review 25.644, as 
£1,946 last year. They had also. acquired 218 more 
of their 4 per ceot. debentures, which investment added 
last year. He regretted to say 


£1,279 to their income as Г 
that they were still withont ару dividend on the ordinary stock 


which they beld in the West Coast of America Telegraph Company. 
Oa the whole, the year just closed had been one of the best yea:s the 
company bad ever had. Indeed оу pisi 55 ps 
when they paid 54 per cent., an , When they per 
engine the dividend been larger than on the Bec seii ls А 
result wbich, he thought, would be considered very satisfactory by 
the shareholders. Not only had the dividend been increased, but 
the value of the stocks and sbares held by the company was 
also „ and stood higher to-day in the maiket than 
it had ever done in the' history of the company. The 
capital of the company was £3,602,690, but the value of the securities 
they held represented no less а sum than £4,703,456, taking the 
middle market prices—which showed a profit over the cost of 
£1,449,790. That was the twenty-fifth year of the company's exist- 
ence, and the one-hundredth dividend that had been declared, and 
be (the chairman) thonght he was rigbt in saying that he had been 

t at every meeting of the company since its formation. He 
5 to hope that when he had the pleasure of meeting 
the shareholders next year, he might have an even more favourable 


statement to make. 
Bir J. Раярив scconded the motion, and the report was adopted. 


Crompton & Co., Limited. 


Мв. Јони Твоттив (chairman) presided, on Thursday in last week 
at the Cannon Street Hotel, over the annual general meeting of the 
above company, and in moving the adoption of tbe report, said he 
would like to say & few words as to present position of the 
company compared with the date of the fire two years ago. At that 
time the fire had destroyed the greater part of their works and had 
e interfered with the carrying on of tbe business at 
Chelmsford. At the same time they were suffering from heavy claims 
which were made upon the company by various su 
ments, which acted as a considerable drain upon its resources. It 
was also well known to everybody that a considerable amount of 
capital had been lost, and was not p ly represented by the assets. 
He promised at that time that the would endeavour to put 
those matters right. The remedies they p were, in the 
lace, to rebuild their works ; in the second place, to concentrate the 
into the two po departments of contract and manu- 
facture; thirdly, to bring forward a scheme for the reduction of 
capital in order to put the balanca-sheet in a proper condition ; and 
fourthly, to effect such economies as would bring the business into А 
dividend-paying position again. They now came before the share- 
holders to give some account of their stewardship. As regarded 
the works, with his usual „ Mr. Crompton, assisted by Mr. 
Branton, the manager of the Chelmsford works, started to work out 
aecheme for the best possible building that would be adapted for 
carrying ont the large amount of work which now came to the 
ud Those plans hed been carried out in the completest 
ble manner. The works were well equipped—he would not say 
fally equipped—for they had refrained from getting some things in 
consequence of the cost which had been incurred. He had the 
of one of the greatest electrical authoritics of the day in 
mying that the new works were second to none for the purposes for 
which they were required in the country and pussy in the whole 
world. Two years ago they had а cooking and heating department, 
involving heavy annual expenditure. Then they had a subsidiary 
company for the manufacture of ornamental iron work, which was a 
on the company’s resources, and in addition they 


of energy in the management of the company, and in Australia they 
bad а very heavy commitment where iore won & great temptation to 
After bad. He was pleased to tell them they bad 


throw "pod money 
ф they i them. They had not slanghtered those 


— 
had realised in many cases advantageously. 
The leakages, however, had been absolutely stopped with regard to 
all those things, and that was a very satisfactory thing. Then with 
uainted with the 
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through, and which enabled them 
ce shares, which were little different to 
cent, discount on 


з 
B: 
L 
ü 


SER 
n 
gi 
E 
Я 
i 
г 
Д 


EE 


There past the 
business had been developed to the very highest sta e of 
got somewhat into confusion. It was 


define more distinctly the two departments, 
ppoint a business NT who should not be 
tanatel whom they would have control. For- 
they had at hand а gentleman well qualified for the re- 

and their . of Mr. Reeves had been 

Ms He would like to draw their attention to the ratio of 
ров in profit and lose, to gross profits earned by the company. 
NM о Ce uo of 774 per cent, and in 1897 they 
eel f need to 724 per cent. In the year under notice they were 
о 8 reduced to 67 per cent. The gross profit was £41,418; 
carried e reduction was practically equivalent to the balance they 
the orward that year. Dealing with the profit and loss acconnt, 
chairman said the loss to the company from the strike was £450. 

in boca profit was £41,419 £42,290, but there was an increase 
bet profit from £12,172 to £18,568, In the past year they had had 
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Фе strike and the removal, and their machines had been employed in 


making new machinery forthe new works. Не had' every reason to be- 
lieve that they wonid now do much better. Proceeding to deal with the 
balauce-sheet, the chairman said the increase in the loans was 
accounted for by the cost of establishing the new works. There was 
ап imm nge development of electrie work in the country now local 
authorities were awakening to the advantages of electric light, and 
there was а g'eat movement in favour of electric traction, which must 
mean an immense amount of work for somebody, and he had no hesi- 
tation in saying that Orompton's would have their share, and would 
be able to do it ata profit. The Chelmsford Electric Light Oompany 
was becoming a valuable property, and he would like to keep it for 
Crompton's, but it was not their business to keep a amount of 
money locked up when they wanted it, and therefore the directors 
thought there would be no difficulty in disposing of the company 
at а satisfactory figure, which would enable them to reduce the 
loaps to a point which would give them no further anxiety. . 

plying to various questions, the Снатамли said the figure ot 
£14,673 which stood in the balarce-sbeet for the Ohelmaford Electric 
Light Company did not in any way represent the value, but he would 
that the ooking apparatus was рылу io рау. Ооу they ha 

8 was рау. у 

satisfactorily dealt. with the loans would consider abou 


E 
„ЕЁ 


dividend. | 
Mr. R. E. B. ORouProm seconded the motion, and said that the 
figure mentioned by the chairman did not anytbing like cover the 
loss to the compan the strike, for it had lost them about two 
months’ ontput. Still, as the result of not giving way, they had now 
a very happy family at Chelmaford. 
The report was then adopted. 


Anglo-American Telegraph Company, Limited. 


of the directors to be presented to the half-yearly meet- 
rs, to be held at Winchester House, 50, Old Broad 


B 

that the total p from January lst to June 90th, 1898, including 
the balance of £209 16s. 6d. brought forward from the last account, 
amounted to £190,196 12s. 8d. The traffic receipts show an increase 
of £24,305 ав compared with the balf-year ended June 30th, 1897. 
The total expenses of the half-year, including the repair of cables, 
&o., as shown by the revenue account, amounted to £61,616 бе. 64., 
being an increase of £8,315 9s. 8d. over the cy ete | period of 
1897. The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set 
apart the sum of £12,000 to the renewal fund, leaving Aeris of 
£132,580 Gs. 2d. One quarterly interim dividend of 15e. per cent. 
on the ordinary stock, and of £1 10s. cent, on the preferred 
xar Wal нс iiy ri] 90th, 1898, absor £52,500, and a second 
quarterly dividend of 15s. per cent. on the ty stock and £1 10s. 
per oent. on the preferred amounting to 
on August 2nd, 1898, The balance of £17,580 6s. 2d. will be carried 
forward to the next account. The cables and landlines of the com- 


pany are in good working order. 


Central London Railway Company. 


Тих report for the past half-year states that the expenditure in that 
time amonnted to £400,560, making the total outlay on capital 
account £2,073,508. Good progress has been made the 


have now been removed and replaced in a new subwa 
the company for their reception. The ur ЕА онну 15 
point are being pressed forward, and two out of the five lift shafts 
are nearly completed. The power station and carriage and engine 
sheds at Shepherd’s Bush are in course of erection, and the manu- 
share capital boing now lle, ib is proposed to cbialn ante 
on now i roposed to obtain an to 
tare stock bearing interest at 4 per cent. 


New Electricity Supply Syndicate, Limited, 


Ax ordinary of this company was held at Winchester 
eu Monday. Tort Lagan, vio pressed жы tia ee ee 


y 
unts to oceasion, 
c rep — 
of ali 
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active materials of their generator—wascheap, and could be obtained | 


in unlimited quantities. The generator was, he said, automatic, and 
it required no skilled labour; and anybody, poor or rich, would be 
able to light his house with electricity. Early in the autumn it 
would be necessary to form a company with a large working capital 
to carry out the manufacta:e and supply of the generators. 


Direct United States Cable Company. 


Tux ordinary general meeting of the Direct United States Cable 
Company, Limited, wag held at Winchester House on Tuesday, under 
the preeidency of Mr. E. M. Underdown. ' 
The Сналтвмах, in moving the adoption of the report and accounts, 
said they would remark that the revenue for the six months ending 
June last amounted to £52,233, while the working and other ex- 
penses, including income-tax, but excluding the cost of repairs of 
cables, amounted tà £21,685, leaving a balance of £30,546 as the net 
profit, which, with £4,090 brought forward from the previous half- 
year, made a total of £34,637. The revenue was £8,340 more 
favourable than in the corresponding half of last year. This was no 
doubt owing in to exceptional causes—to warlike causes; and 
as people sometimes profited by the misfortanes of others, so the 
tele graph companies had benefited in the circumstances. The usual 
details of expenditure were furnished in the accounts. The work- 
ing e ses and cther payments amounted to £18,559. Three 
quarterly interim dividends cf 5s. each per share, amounting to 
£27,319, had been paid, and a final dividend of 3s. per share 
would be proposed, together with a bonus of 1s. per share, making, 
with the interim dividends, 3} per cent. for the year, making а 
total distribution of £39,461. There was £10,000 transferred to the 
reserve fund account, and the balance of £3,389 would be carried for- 
ward. They had effected certain improvements in providing duplex 
working, and the automatic working of the landline, and there was an 
increase in the items of repairs and renewals and buildings. The 
question cf repairs was important, and the item had been consider- 
able during the last year. Thera were one or two repairs which had 
been extremely serious; but the reserve fund account had been 
debited with £8,260 for cost of cable repairs, and with £2,000 written 
off the Ballinskilligs buildings account, the balance of the reserve 
fund now amounted to £351,455. Their repairs had to be carried on 
as the necessity arose, and occasionally they were m Mr but 
the agi pe they adopted, the payments were equ from half- 
year to half-year. This enabled them to ensure continuity in dealing 
witb;the funds of tbe company.—The report was adopted. | 


Prospectuses, 


Ar the end of last week the p was issued of the Wenlock 
Electrolytic Company, Limited, which has been formed to acquire a 
process for the manufacture of chlorate of soda and potassium, and 
to establish the preis quer povera н p = 5 
products tapable of manu y icity or electro- 
chemical means. The works will bə erected on а coalfield, where a 
good supply of water is available, within a mile of Horsehay Station 
on the Great Western Railway. It is intended by the company to 
put down at once a plant of 2,000 horse-power for the production of 
ilectricity, and to erect further plant up to 3,000 horse-power as the 
industry progresses. With an installation of 3,000 horse-power, а 
profit is anticipated of about £25,0C0 a year. The capital of the com- 
pany is £120,C00, divided into 120,000 shares of £1 each. The 
directors are Lord Forester, the Hon. George Forester, Mr. William 
Wright, of Nottingham, and Mr. Thomas Parker, of Tettenhall. 


The Electro-Chemical Company, Limited, of St. Helens, are under- 
stood to be inviting applications for £40,000 6 per cent. first mortgage 
debentures. Prospectuses are to be obtained on application to the 


company. 


. We are pleased to see that the Great Northern and City Electric 
Bailway Company which has been twice before the public, but was 

bas dividends of | t. n the 
agreed to rantee minimum 4 per cent. on the A," 
and 3 car coat on the “B” shares for the three years, during which 
they will the line after completion, and 3 per cent. will be 
paid on | 


classes during construction. 
The Hampstead Eléctric Supply Company, which has an authorised 
ital of £200,000 is before the public. the list closing to-day, 
Ada . 13,334 6 per cent. preference and 13,334 ordinary shares, 
£5 each, are offered for subscription. The company is to 
acquire the London and Hampetead Battery Company, which for the 


‘ 


six years has been supplying current for lighting houses, 
| and shops in the district Hampstead. The prospectus 
states that “the company is in the strong position t it 


Lighting Acts on public anthorities do not apply to this undertaking. 


by overhead wires enables 1$ to give that C 
tended area a£ a minimum oost, вз compared with underground 


per apart from the heavy cost involved in the laying of culverts 
to carry the mains,and the ever-recurring expense of opening the 
roadways for maintenance and repair.” A report by Prof. S. P. 
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made for the supply of motor cars to the company, who will let them 
out on hire, several contracts having been slready entered into, 
The purchase price for the freehold and leasehold premisc», cables, 
plant, machinery, rolling stock, contracts. horses, carriager, an? all 
other assets of the existing business and undertaking, has been fixed 
by the vendor at £165,000, payable as to £33,930 in folly-paid 
ordinary shares, as to £33,330 in fully-paid poo shares, and as 
to the balance of £98,340 in cash, or partly in cash and partly in 
fully-paid shares. The profits are estimated at £18,932 odd, so that 
after paying £5,000 for preference interest, and allowing a proposed 
7 per cent. оп the ordinary shares (£7,000), a surplus of £6,332 
remains for management, reserve fund, depreciation, &:. The 
directora are W. P. James Fawcus, M. I. C. ., MIE.E. director 
Edison & Swan United Electric Light Company, Limited, Dart- 
mouth House, Queen Anne's Gate, 8.W.; J. res, director Rich. 
mond (Surrey) Electric Light and Power Compeny, Limited; E. 
Jarvis Oave, builder, Hampstead, N.W.; Arthur Watling, director 
Globe Venture Syndicate, Limited; D. H. Evans, director D. H. 
Evans & Co., Limited, Oxford Street, London, W.; and A: W. Arm- 
stong, Hampstead (late managing director London and Hampstead 
Battery Company, Limited), managing director, who will join the 
board after allotment. The secretary (pro tem.) is Mr. C. A. Goffin, 
34, Ely Place, Holborn, Е.С. 

Our opinion of the prospectus is that there is an ambiguity in the 
sums put down for profits, and no information is given concerning the 
bueiness of Taylor & Lown, which is being acquired for the motor car 
branch of the company. We consider the sum to be paid to the vendor 
excessive. In regard to the report of Prof. Thompson, to which we 
refer above, this is little more than a description of the works of the 
company. We must confess that we are not impressed with these 
shares as an investment. i 


W. T. Henley's Telegraph Works Company, Limited. 
—The directors have declared the following interim dividends 
payable on September let, 1898, for the half-year ending June 30th, 
1898 :—On the preference shares at the rate of 7 cent. per annum 
(leas income-tax); on the ordinary shares at the rate of 8 per cent. 
per annum (less income-tax). 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—The directors, after paying interest on 
debentures, making provision for dividend on 4} per cent. cumulative 
preference shares, have declared an interim dividend for the half- 
year ended June 30th, 1898, at the rate of 6 per cent. per annum on 
the ordinary share capital of the Corporation, and have carried 
forward £7,400. The interim dividend will be paid on August 1st 
next. 


Telegraph Manufacturing Company.—In our notes 
last week on the prospectus of this company we stated that £100,000 
was paid tolthe vendor in cash and the remainder in shares. This, as will 
have been seen from the prospectus, should read £94,000 in cash and 
£66,000 in shares. This sum provided for the purchase of all the 
asects, including book debts, the total being £149,528. 


The London Electric Supply Corporation, Limited.— 
Letters of allotment and regret in connection with the issue of 
£200,000 4 per cent. first mortgage debenture stock of the London 
Electric Supply Corporation, Limited, have been posted. 'The issue 
was offered to the shareholders of the company only, and was very 
largely over-subscribed. 

British Aluminium Co.—The general meeting of this 
company was held on Tbursday at the Westminster Palace Hotel. 
Mr. В. W. Wallace, Q.C., presided. Mr. Bolton seconded the 


muri caen of the report which was carried. A report of the meeting 
will appear next week. 


National Telephone Company.—The meeting of this 
company was held on Wednesday, at Cannon Street Hotel, but 
pressure вра our space compels us to hold our report over until 
next week. | 


TRAFFIC RECEIPTS. 

The Bristol Tramways and Carriage Company, Limited.—The shy for the 
week ending July 22nd, 1898, were £3,047 78. 20. ; period 
1897, 29,707 14s, 11d.; inorease, £339 12s. 3d. 


The Ону and South London Railway Company.— The receipts for the week end- 
ing July Ath, 6 were 2935; week endin 2 95th, 1897, £898; 
increase, £46; to receipts for half-year, 1806, 48,163; corresponding 
period, 1897, £3,666; increase, £97. 


The Dover Corporation Electric Tramways.—The receipts for the week 
PA July ra, 1898, were £203 2s. 4d.; total receipts to July 28rd, 1898, 
894 А 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week ending July 22nd, 1898, were 21,204 148. ; corresponding wee 
last year, £912 16s. 10d.; increase, £351 17s. 2d.; passengers 


, 
173,563; corresponding week last year, 127,687 ; gate to date, £3,261 ° 
ate to І 168. fas te 


158. 2d.; aggregate to date last year, £92,048 increase to date, 
£612 188. 7d.; mileage open, 9 miles, as against 8 miles for the corresponding 
period of last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
July 24th, 1898, amoun to 41,652; corresponding week last year 
£1,472; inorease, £180. 


The Western and Brazilian Telegraph Company, Limited.—The receipts ne 
the week ending July 22nd, 1898, after acting 17 per cent. of я 
gross receipta payable to the London Piatino-Brasilian Telegraph Com 
pany, Limited, were £2,790. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


— eec tem ö Sep ae Business done 
Stock | d 
| | Closing Closing | aring 2: 


320,000] Do. 4% Deb. Stock 


Present : or Dividends for | | Я 
е | М МАМЕ. 15 the last three years. пошо, | uly oth | Jul 27th, 
==. E 22 ³⁰·1wq . x:: MEE ES 
| 1895. 1:99. | 1897. | | эбе Lowest. 
i a 137,400] African Direct Telegraph, 4 Y Debs. "P ids "| 100 4 MET | 99 —103 99 —103 — 
THp 25,000! Amazon Telegraph, е єз T et —. 10 | 6— 7 | 6— 7 | et 
di 126,000| Do. фо. 6% Debs. Red... 100 К 92 — 95 | 92 — 95 
Меке 923, 960. Anglo-American Telegraph x ‘ui xis tock £2 P 13s 3 ' 64 — 67 | 64 — 67 | 65} 
is 85 8,038,001 Do. 69, Pref. |... ... Ser 188 £5 68 6 16 —117 (1164—1174 1178 1163 
pares 8,038,020, “Do. do. Deferred... .. 150 154— 16 | 154— 16 | 164| 155 
inis. Due 180,000 | Brazilian Submarine Telegraph .. — ...  .. .. i 7 7% 7 Ф. .153— 16] | 15j— 16} | 16 | 154 
dd - 75,0001 Do. do. 6 % Debs. 2nd dorien, 1 1906 ... 11 —116 111 —115 emot 
1 44,000 | Chili Telephone, Nos. 1 to 44,000 .. 18 | 31 | 21— Ms 
| aha 10,000,000 Commercial Cable тоо | 1 8 % 180 —190 |180 —190 
d 15 918,297] Do. do. Sterling 600 year 4 % Deb. Stock Red. 8100. 104 —106 103 —105 1043 | 1034 
| 1 5 | 224,850 | Consolidated Telephone Construction and ug 10/- | 14' — д re 13 T 
la 16,000 Cuba Telegraph ... We "m 10 | 8 8 7 — 8 | — 8 T 
Minis 6,000 Do. 10 % Pre. 10 10 10 Ф 10 15 —16 15 — 16 2 
e. 12,081 Direct Spanish Telegraph ч 5 4% 4% 4% 4— 5. 4— 5 i: 
nae 9,000 Do. do. 10% Cum. Pref. 5 10 % 10% 10 % | 10 — 11 10 — 11 : 
" 20,0000 Do. Debs., Nos. 1 to 6,000 ... | 50 5 44% | 44 102—105% 102 —105% 
iyi 60,7101! Direct United Дш Cable 2s 20 24 — 11 — иф ME 11} 1176 
юс 120,000 | Direct West India Cable, 44 % Reg. Deb. i 105 йн 75 .. 100—10% 100 —103 | c 
de mca 400,000 Eastern Telegraph, Nos. 1 to 400,000 „ 10 ; 64% 7% | 174— 177 171 18 172 
еми 1,295,000 Do. 34% Pref. Stock set 100 | a 101 —105 vs 
Гг 89,900 Ро. 5 5% Debs., repayable August, 1899... | 100 | 6 96 5% 101 —104 101 —104 bos 
тшй 1,802,615“ Do. Mort. Deb. Stock Red.. . Stock 4 Ф 4 & 123 —127 |123 —127 e 
dvi us 250,000 Festari KLER 1 "s China Telegraph ...; 107 7 171— 1l7jxd| 17]— 177 173 
о. б us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 drea., reg. 1—1 049, 8,076 24826 J| 109 6 % 5 % | 98 —102 | 98 —100 Кя 
100,500] Do. do. Bearer, 1,060—-3,975, 4,827—6,400 | 100 | 5 $ 5 $ 99 —102 | 99 —102 5 
Stock| 4 4% 124 —128  |124 —128 


Limite Eastern and South African Tele 
a. graph, 5 Y Mort. Deb., } _ = 
Ше a6 1001 [ 1900 red. ann. drgs., Hog. Nos. 1 to 2,343 100 | 5 * 98-108 us 103 
dua 46,5001 Do. do. do. ёо bearer, 2,844 to 6,500 | 100 | 5 % 99 —102 99 —102 - 
gradu 400,000! Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 Ф 102 —105 102 —105  , ssi 
иш 200,000! Do. 4%, Rog. Mt. Debs. ee Sub. 21 1—8,000 | 25 4 104 —10795 1104 —107% sex 
180,227 | Globe Telegraph and Trust . 10 43 i 117 
ET 180,042 Do. do. 6% Prof. |... wwe 10 6 168 
ipla 2 ‚ 150,000 | Great Northern Telegraph, of Copenhagen... ..| 1010 m 
ший 160,000. Do. do. do. do. 5 % Debs. ... 100 6 I 
ITO 97,000 | Halifax & Bermuda Cable, 44% lst. Mt. Dbs., wn. 1-1 E rd. 100 | ... T 
ue 17,000 | Indo-European Telegraph i 25 10 524 
ead 100,000 London Platino-Brasilian Telegraph, `6 % Debs. ..  ..|100,6 Gs 
Agi 28,000 Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 ids 5 4 i 
484, 697 | National Telephone, 1 to 484,597 529 m 5 653 54 
15,000 Do. 6 9, Cum. Ist Pref M ..^ 10/6 а 
pr ral 15,000 Do. T Cum. 2nd Pref. ... | 10,6 Ф - 
px 250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 55 
Ur. 1,3209, 471“ Do. 84 95 Deb. Stock Red. Stock 34 
cas: ix 171, 504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1,6 
{ш 100,000 Pacifio and European Tel. ‚4% Guar. Debs., 1 to 1,000 .. 100 | 4 
11 ‚839 Reuters ib 8,6 
"P 8, 881 | Submarine Cables "Trust У iis 25 з e. |Cert.| ... 
wif 58,000 | United River Plate Telephone so wa wel. бр ф 
Ж 146, ‚7831 Do. do. 5% Deb. . Stock б 
un 15,600 | West уы Telegraph, Ü 501 to 238,109  .. 10 4 
t: с 218, 400! Do. do. 5 J Debs. 100 |5 
m 80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—863, 008 24 | .. 
160,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. е is 
1 64,960 | Western and Brasilian Telegraph eg ег жа 8 
Et 88,129 ‚ Do. do. do. 5 V Pref. "Ord... e E, 5 
1 1 83,129 Do. do. do. Def. Ord. 1 
к 889,521 Do. do. d. 4 * Deb. Stock Red. ‚ Bock 28, 
88,321 | West Indis and Panama elegraph .. ets 8 
di 84,563 ро. do. do. 6 % Cum. lst Pref. 10 6 
| 4,069 В до. до. 6 % Cum. 2nd WT. 10 6 
e do. do. x 5 
| Do. do. do. M | 
T SUPPLY COMPANIES. | 
30,000 Charing Cross and Strand Electricity Supply ii | 5'5% 6% | T% 1—13 1 134 . 18. 
20, 00 Do. do. do. do. 4j % Cum ref. | 5 | eee „э | vee | JE 01 1 ;- dl | ве | x 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to “to 277... ! 5.65 Ф 5 6% 9—10 9 — IO 922 9 
Р 60,000 Do. do. do. 4] Y Deb. Stock Red... .. (Stock 44% 4 | 44% 113 —116 113 —116 | .. à 
ш 50, 000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10/595 7 10 | 26 — 27 xd 254— 264 20 253 
10,000. Do. Prov. Certs. Nos. 90,001 to 100,000 £5 Sis 10 aa T e 20 — 37 1d 25 204— 20) | .. i 
К 40, 000 Do. б Cum. Pref.,1 to 40,000 Vae 10 6 „ 6 6 164— 17i1xd| 161— 174 17 1 
| | 64 à 17 163 
Y 400,000 | Do. Deb. Stock, Scrip. (iss. at £115) all paid. 5 F 5 5 Y 125 — 130 125 —130 128 
x 80,000 County of T, & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nii nel ni! | 18341— 144 | 18 — 14 y 
10000 Do. do. do. Nos. 30,001 to 40,000 £6 p aid. | 10| ... bua is 10} | 94— 103 * Ge 
: 20,00 Ро. do. do. 6 95 Pref., 40,001.-80,000 10 6 * 6 7 6 Ф | 1441— 1550 14 — 15 | Е 
17,00 Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 paid 5 sie 34— 4ixd| 4 — 5 "m 4 
10,000 House. to- House Electric Light Supply, Ord., 101 to ж M 5 — e. | 4 94— 104 94— 104 94 fs 
j 10,000 Do. do. 7% Cum. Pref.. 517 7 Ф 7 94— 104 94— 104 d 
| 62,400 „Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 174— 184 |16 — 17 |. 173 | 164 
| 220,000 Do. 4) 95 First Mortgage Debenture Stock ws | St 43 44%, 116 —120 116 —120 | й 
С 452 | Notting Hill Electric Lighting 10 | 2 4 6 164— 174xd| 16 — 16 164 | 15 
31,980 St. James's and Pall Mall Electric Light, Ord А 5 | 724% 107 14 17 — 18 16 — 17 174 105 
20,000 Do. do. 7% Pret. 20,081 to 40,080 | 574 7 F 7 9—10 | 9— 10 9 Г) 
60,000 Do. Deb. Stock Red.. PE v 4 105 ie 106 —108 эй 
31 |8— 33 


43,941 Sonth London Electricity Бау. Ord., £2 paid 95 e. 
79,900. Westminster Electric Supply, Ord., 101 to 80,000 25 5 7 59 % 12 * 1i 165 | 1641— 164 | 164 | 158 
o 


| 
* Subject to Founder's Shares. t Quotations on Liverpool Btoek Exchange. 

| Unless otherwise stated all shares are fully paid. | Dividends in deferred share warran pronta being used 
Dividends marked § are for à rear consisting of the latter of one year und the бги part’ the next, as ospita 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present or Dividends for Closing Closing | during week 
NAME, Quotation uotation g woe 
1896. | 1806. eat. Lowest 
80,000 dar dm Каш, ss i T: ss Оре, 164— 17 164— 17 B 
; o. 6 Cum. Pref. 80,001—40,000 | 0j 
100000 E £7 pd. (issued at £2 10s. prem. all pd.) ) ы "T Io pH н 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, Oo.. 8| 2495 nid | nil | 1— 24 | M— 21 14 
90, 000 Do. do. Non. cum. 6 % Pref., 1 to 90, 000 2 3 © nil | 4 / 21— 28 23— 23 28 2 
125,000“ Do. do. 44 $ Perp. Deb. Stock Stock " .. |110 —114 110 —114 : Mna 
60,000 Do. do. 44 2nd Deb. Stock Red. Stock eee ee 102—105 102 —105 103} „ 
19,894 Central London Railway, Ord. Shares ae 10 92— 103 | 9j— 103 | 10} | 10} 
129,179 Ро. до. do. £6 paid... 10 51— 6} 6} 6 |... 
59,254 ро. do. Pref. half-shares £1 paid T “oe " 11— 1j 1}— 1j ; 
67,680 | Do. do. Def. do. £5 paid ... |... |... i vas 4— 4% 44— 4 5 ss 
680, 000 City and South London Railway g. . Stock lj T 1%] 13% 68 — 71 | 68 — 71 708 | 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10 ids i 21— 81 23— 8} ке 8 
82,098 | Crompton & Co., Nos. 1 to 32,098 ... ds iss РЕ 8 11— 24 11— 2} 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 743 of 89 — 94 89 — 94 
: | £100, and 901 to 1,070 of £50 Red. PN * а 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd.1t099,261 5 5 @ 57 6 21— 23 21— 23 zn 
17,189 Do. do. do. '* A" Shares, 01—017,139 5 5 54 6 4— 5 4— 5 75 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100, .. 0 .. 1101 —103 1101 —103 102ў 
110,000 | Electric Construction, 1 to 110,000... ... ... 2| 5 & 6 $ 6 21— 21— 21 e 
16,348 Do. do. 7 % Cum. Pref., 1 to 16,848 2| 7 7 7 Ф 84— 38 | 8j— 3 81 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock Stock| ... és .. |105 —107xd 105 —107 m 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... ‘ai 2| .. is "T à— 6 ü— $ zm 
67,276 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2. 26 oF Seg +— à + 1 
9,0001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 187 7 7 8 — 10 9 — 11 
12,500 Henley's (W. T.) Telegraph Works, Ord. ...  .. 10| 8 %| 10 J 12 J 214—224 |214— 224 | 22 213 
6000 Do. о. do. 79 Pref. .. ..| 10 7 Ё 7 7 5) 184— 194 19} 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 44 44195110 —116 110—115 m E 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 Ф| 10 %| 10 214— 224xd 215 — 224 221 22 
800,000 Do. do. do. . 4% 1st Mort. Debs. | 100 | ... d .. 102—106 102 —106 106 ES 
87,500 Liverpool Overhead Railway, Ord. ... T ates ..| 10| 2i 25 3410 108— 104 10, — 10 | ... 
10,000 Do. do. Pref., £10 paid 10 5 5 6 15#— 163 |1 16} Se 
87,850 | Telegraph Construction and Maintenance ... 85 . 12 15 15 15 86 — 39 86 — 39 89 
160,000 Do. do. do. 5 Y Bonds, red. 1899 100 5% 5 6 % 100 —103xd 100 —108 -— vid 
540,000] Waterloo and City Railway, Ord. Stock ... . 100 Т .. |116 —121 116 —121 118 |117 


t Quotations on Liverpool Stock Exchange. 


{ Unless otherwise stated all shares are fully paid, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 10{ха. 

House-to-House, 4495 Debentures of £100, 106—109. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 12—14; lst Preference Cumulative 6%, £5 
(fully paid), 8—83. Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. 
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THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION, 1898. 


THE USE OP ACCUMULATORS IN CONNECTION WITH 
LIGHTING AND TRACTION SYSTEMS. | 


By Јони Н. Run, Borough Electrical Engineer, Plymouth. 


(Concluded from page 138.) 


In the first place the accumulators would take the peaks of the load, 
thus relieving the machinery of the sudden jerks due to starting the 
cars, and in the second place the amount of running plant could be 
reduced to that sufficient for the average load. Fig. 5 will serve to 


curves were taken from an actual tramway s ‚ having 

tory. be seen that 
to 610 volts, the current taken 
by cars from 300 to 375 amperes, and the dynamo output 
(shown by the thick line a—s) from about 116 to 150 amperes. 
All the output above that of the dynamo is supplied by the dis- 
charge of the accumulators, and the hollows below the output are filled 


one dynamo will easily the work instead of two, and can be 
kept at a very regular load throughout the whole time. So regular, 
in fact, that lighting-could easily be done from the same machine. 
The cells in this case were connected as a whole directly to the 
bus bars, in parallel with the dynamo, no regulating switches being 


used | 
In order that the accumulators shall take their share of the load 
in this manner, it is necessary that they should be of ample sizs for 
k, with а low internal resistance, and that the dynamos 
ould be shunt-wound with s falling characteristic. When it is 

fully charge the cells, a booster is generally used. 

. In order to assist the battery to discharge when the total load 
fikceods the output of the dynamos, and to charge when the load is 


Bank rate of discount 21 per cent. June 30th. 1898). 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

T. Parker, £10 (fully paid), 14àxd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 841—814. Dividend for 1896—6%. 


—— — ee 


less, a compound-wound booster is sometimes used, in the manner 
indicated in fig. 6. 

The booster, which in the figure is shown motor driven, has two field 
windings in opposition to one another. When the line current is 
equal to the output of the dynamos, the two windings must neutralise 


each other, and the booster will give no pressure. Then the battery 
will neither cha 


nor discharge. When the line current is less 
than the output of the dynamos, the shunt winding will predominate, 
and the booster pressure will be in the right direction for charging 
the cells. When the line current is greater than the output of the 
dybamos, the series winding will change 


Besides being used in the generating station, accumulators can be 
of greet sere in варанога. at ш iios of По саса 
systems, the purpose keeping up the ressure. ey 

be either dhareed by means of a special fecder dos the осы 
station, or directly from the line during periods of light load, wi 
the help of а booster. 

A system of some interest is the combination of cells carried upon 
the cars, with the use of the overhead conductor, as at Hanover. In 
those parts of the town where the trolley wire is not permitted, the 
cars are run directly from the cells carried by them, while outside the 
town the ordinary trolley system is in use. The cells can be 


ö 
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in position from the trolley wire, or at the station in the ordinary 


way: 
ашайын used in the generating station, or in sub-stations, 


should be mainly charged during the time the cars are not running, 
my, from midnight to 6 аш. During the remainder of the day 


they would be in parallel with the generating plant, to be used as 


required. 
COMBINED LIGHTING AND Tracrion STATION. 

The addition of a lighting load to the ordinary traction station 
may not be of much benefit to the latter, but the combination of a 
наш кау and lighting load will be of great service to the lighting 
station. Attention was drawn to the many advantages to be gaine 
by the lighting station from this combination in & paper presented 


E ee ee 
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to this Association at its 1898 Convention, of which the writer was 
joint author, and a number of the practical points were considered 
in a contribution by the writer to Lightning in November of the eame 
year. It will not be necessary therefore to deal more than brit fly 
with the subject at the present time. 

In arranging a combined lighting and traction station, the one aim 
of the engineer should be to use as much of the plant as possible for 
the combined purpose. The boilers and steam piping would be 
common in any case, and the engines (at any rate during the daytime) 
conld be used to drive the lighting and traction machines at the same 
time. The exact method of arranging the plant would depend upon 
the local conditions; but by adopting sets similar to fig. 4, one 
machine for traction, and the other for lighting, the combined load 


eee Е 
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Fra. 6. 


could be taken by the same engines. A battery of accumulators pro 
— arranged would prevent the fluctuations of the tram way oad 

affecting the lighting. During the evening both machines could 
be used for lighting uf desired, leaving the accumulators to deal with 
the traction. After midnight the battery would be charged. 

With a proper relation between the tramway load and the lighting 
load, it sh^ald be possible to have a nearly constant output for the 
boilers and engines throughoat the 24 hours. The accumulators 
Mig look after the fluctuations in the day time, and take the over- 

pping of the loads during the evening. | 

fore closing, the writer would Ike to draw attention to, aad 
Protest against, what seems to be a common practice amongst accu- 
mulator manufacturer. When maintenance rates ате asked for and 
received, it will generally be found that, unless the capacity has been 
specified by the customer, the contractor will have cffered to main- 
ер the battery to not more than from 60 per cent. to 70 per cent. 
its original capacity. When а battery is put in to do certain 
t it ought to be understood that its full capacity would always 
ре required. But from the fact that most contractors will not offer 
: maintain 100 per cent. capacity without excessive terms, it would 
Pear that batteries, as a role, are rated too bigh in their lists. 


AUSTRALIAN ELECTRICAL NEWS. 


[FROM OUR SYDNEY CORBESPONDENT. ] 


CONSIDERABLE attention has been devoted lately to the lighting of 
the city of Sydney by electricity, and the circumstance has been 
recalled that a conference on this subject took place between the 


Railway Commissioners and representatives of the City Council on 


February 2nd of last year. This conference was held on the initiative 
of the City Council and in accordance with the terma of a resolution 
passed some weeks previously. The resolution contemplated that the 
subject abould be discussed from two standpoints. The Oouncil was 

desirous of ascertaining, in the first place, whother, in the 


event of it building and equipping È e 8 f the 
elec i wa 


purposes of lighting the city by 
alte heu, would require to obtain from the Coun 
the necessary power for the electric tramway they were 
about to construct. The second object of the conference 
was for the Council to ascertain whether any scheme carried 
out by the Railway Commissioners in connection with the 
electric tramway would be of such a nature as to it of 
the Council obtaining from the Commissioners the power 
for lighting the city as well as the supply of 5 
for private purposes through the medium of the 

It was pointed out at the conference that the Commis- 
sioners were about to establish & plant tbat would not only 
meet all their requirements in connection witb the run- 
ning of the George Street electric tramway, but that 
whilst making such provision they would of necessity have 
regard to the requirements of the whole metropolis when 
the existing tramlines had been converted so as to be 
driven by electricity. 

It was also re that whatever the scale of - 
nitude that might be adopted, the Commissioners would 
always have a certain surplus of power which would be 
available for use for purposes outaide of the tramways alto- 
gether. It was stated that the arrangements which were to 
be carried out at Altimo were designed to meet all prob- 
able requirements for the next 10 years at least. 
ments had been made to provide the equivalent of 14,000 
horse-power, whereas for the present only 4,000 horse- 

wer would be needed. Both the Р es to the con- 
ference admitted that one electric plant would meet all the re- 
quirements, not only of the OCommissioners, but also of the 
Oity Council for some time to come at least, and that by the 
employment of one plant instead of two independent ones with 
independent structures and separate staffs, there would be a great sav- 
ing in capital expenditure and cost of maintenance. It was ascer- 
tained from the Commissioners, that while the plant that was 
provided for the tramways would be required mostly in the day- 
time for generating the power necessary for the efficient wor 
of the tramways, it would be available during а portion of the 
evening and throughout the night for generating power that 
could be utilised in connection with commercial р and 
the lighting of the city. The idea of relying on the Commissioners 
for supplying whatever electricity might be required by the 
Council, was regarded with favour by the Council's representatives, 
and it was suggested that, as a tentative measure, if the Council and 
Commissioners could agree | 
start with the power for 431 arc lamps and 443 incandescent lamps 
of 50 О.Р. for the street lighting. A suggestion was made, that before 
any definite arrangement was entered into between the Council and 
the Commissioners, it might be necessary to obtain legislative 
sanction for do what was contemplated. А recommendation 
was made by the Commissioners that an expert should be appointed 
by the Council to advise the Oommissioners and give advice 
generally to the Council on the matter. Since the conference was 
held the electrical engineer for the tramways has considered the 
whole subject, and he has pronounced the scheme a perfectly practic- 


able one. 
Nothing has been done on either side since the conference with a 
view to advancing the question. On the one hand the Commissioners 
appear to be awaiting some communication from the Council, and on 
the other band, the representatives of the Council have been 
for some minute embodying the conditions on which the Oommis- 
sioners would enter into the proposed contract with the Council, In 
the meantime the Commissioners have agreed to supply power to the 
water and sewerage board, aud also to a private consumer on the 
tram route, who will take power at the rate of about 75 kilowatts; 
and the City Council have decid»a to light the new markets by incan- 


descent gas. 

The construction work of the George Street tram is being 
pushed on rapidly, George Street and Harris Street being up in 
several places for the laying of the track and erection of poles for the 
overhead work; the power house at Altimo is sho good pro- 

вв, and news has been received that the first of the General 
Electric generators has been shipped and is on its way. 

_ Another extension of the electric tram service at North Sydney 
has been opened to Willoughby. The new line commences at the 
terminus of the cable tramway in Falcon Street. It is 2 miles 
45 chains long, the steepest gradient is 1 in 14, and the sharpest curve 
66 feet radius. The rails are 60 lbs. to the yard, and are laid on 
ironbark sleepers and sandstone ballast, and are bonded with the 
Edison-Brown plastic bond. The new generator is of 100 kilowatt 
capacity and General Electric Company's manufacture, and is located 
at the Ridge Street cable power house. In addition to this, an 
accumulator house has been provided near the other end, with а 
booster and chloride battery as a feeder station. The overhead wires 
are mostly carried on side brackets. Two G.E, 800 motors are used 


upon terms, tbe Council would makea 


at tue T 
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on each car. The cost is about £17,000, the contractors being A. 
Jobnson, for permanent way; Noyes Bros, bondir g; Eaton Bros., 
les and b ts; H. H. Kingsbury, generators and motors; Gibson, 
tle & Co., storage batteries; and Edge & Edge, overhead wiring, 
bor sters, and switchboard. 

Tbe municipal authorities of Newcastle have resolved to carry out 
Mr. Norman Belfe's scheme for,the improvement of the electric 
lighting system, at a total cost of E5, 500. Of this amount £2,300 is 
to be expended in the erection of a new station, and £3,200 in the 
purchase of a new plant of 60 kilowatts capacity, and new under- 
ground mains. The Goulburn City Council are {calling for tenders 
for a loan of £10,000 to enable them to carry out; their electric light- 
ing scheme. EC 

An English syndicate is said to be negotiating for the purchase of 
the Ballarat (Vic.) Electric Supply Company's property, and the 
extension of the lighting throughout the'city. It cffers the pre- 
sent company £4,000 for the plant, which!cost! twice that amount, 
and is prepared to expend upwards of '£20,000 in laying under- 


ground wires, and effecting general improvementa'to;the service. A 


perfect а system of electrically welding the track. As far as the 
operation itself went, it was perfectly successful There was only 
one great drawback, namely, the very large coit of the ers required 
to do the work, and tke necessity of having highly skilled labour. 
The price of joints was, therefore, excessive, and inventors endea- 
voured to discover another system. Тһе Falk Manufacturing 
Company finally succeeded in practically eolving this problem, and 
since 1894 a very large mileage of track in the United States has 
been laid on their system, and the results obtained hare been 
excellent. | 

There is still а great prejudice against the continuous rail, the chief 
reason for this being that standard railway practice makes special 
allowances for contraction and expansion at joints. It was thought 
that if a continuous track were laid, and the paving on the length of 
104d removed, the track would buckle or rise up; but experience has 
proved that thisis not the case. It was feared that with a continuous 
rail the paving might be damaged and torn, owing to contraction and 
expansion of the; rails, but as regards this point experience has now 


demonstrated that a continuous track is superior to an ordinary one, 
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Fig. 1. 


rum of £1,000 has been deposited in a Melbourne bank as a proof of 
boná fides, and the municipal authorities are being asked for an exten- 
sion of lease, and for their sanction otherwise to the proposals. The 
Ballarat. Gas Company are putting forward rival claims, and desire 
to secure the authority cf the Governor-in-Oouncil under the Act to 
a scheme for lighting the city of Ballarat, town of Ballarat East, 
and borough of Szbastopol, with electricity 


FALK CAST WELDED RAIL JOINTS. 


[CoMMUNIOATED. | 


Tun essential difference between tramway and railway track work 
is, that the rails for a tramway, when once laid, are covered in up to 
the tread of the rail by paving of some sort. Therefore, when the 
track is once laid, unless special devices are adopted, it is impossible 
to get at the fish plates, and the bolts holding the fish plates in 
position become loose, in time, as they are not subjected to inspec- 
tion. It has been the experience on all the tramways in this country 
on which mechanical power has been used, that after a very few years 
the joints begin to give trouble. It is evident that when heavy motor 
cars pass over а joint, unlees the joint is absolutely solid, there will 
be а tendency on the part of the rails to separate while the wheel is 
passing from one raii on to the other. This causes what is known aa 
the "hammer blow,” which is injurious to the motors on the car 
and bad for the track. It causes the head of the rail to wear down 
at joints, thus increasing the tendency to hammer. The hammering 
also causes the concrete, on which rails are erally laid in this 
ccuntry, to wear атау, and water filtering through the pavement 
increases this difficulty. 

It is evident that from the tramway manager’s point of view the 
best possible track would be a continuous one, without any joints 
whatsoever. For many years pact, but especially since electric trac- 
tion was introduced, inventors have been hard at work seeking means 
whereby this could be 1 attained. Tae first idea naturally 
was to electrically weld the rails, and the Johnson Company of the 
United States spent a great deal of time and money in trying to 


as the joints ate all held so firmly that the raila are practically 
immovable, and differences of temperature will simply e the 
molecular condition of the rail and the stresses in the rail. In 
tramway work, it must furthermore be borne in mind that variatious 
of кира do not affect the rails as much аз one might thick, 
owing to their being entirely covered in by pavement of some kind 
which is a non-conductor of heat. 

It is easy to ascertain the strain on the rails due to the variations 
of temperature. Assuming а co¢ffisient of expansion for steel of 
0 0000065, and multiplying this by 75, which is a liberal figure for the 
number of degrees of maximum deviation from the temperature at 
which the wel is done, we get 0000487, which is that part of its 
length which а rail would expand when erposed to a rise of 75'—or 
contract when exposed to a fall of 75° in temperature А steel bar 
will expand 0 00003 of its length, due to a load of 1,000 lbe per square 
inch. Dividing the estimated expansion by this figure, we get for 
the strain 16,200 lbe. tquare inch. As 40,000 lbs. per square 
inch is a safe value for the elastic limit of steel, it can readily 
be seen that the elastic lia. it will never Ъз reached; aod this 
means that these expansions and contractions may go on iade- 
finitely, and as long as the joints remain unbroken, по. bam 
will be done to the rail, for stresses within the elastic limit work no 


harm. n t 

Assuming 80,С00 lbs. per equare inch as the ultimate strength o 
steel, we see that, so far as the strength of the rails themselves is con- 
cerned, we have a factor of safety of five. | 

Wherever joints have brcken, in no case bave they pulled apart 
more than 2 inches. This would seem to show that the pull which 
broke the joint was not a cumulstive effort extending all along the 
line, but merely the result of а lccal strain extending but a short 
distance on either side of the joint. . 

The Falk system is now being introduced in Great Britain for the 
first time by Mr. Robert W. Blackwell, at Coventry and at Norwich, 
where some 5,000 joints are now being cast welded. The men 
roughly consis's in casting a cast-iron sleeve round the sides an 
bottom of the rail joints, the rail ends being first placed fir , 
together. In cases where they do not absolutely touch, thin plates o 
steel are driven in between the heads of the rails before casting. 
B.fore fixing the moulds, which are of cast-iron, the sides and bottom 
of the rail are cleaned, and this is generally done with an emery 
wheel or a sand blast. The cast-iron used is of special chemical com- 
position to give good results, and is run at a much greater heat 
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is шей in making ordinary castings. The cast-iron running into the 
fron moulds cools rapidly on the outside surface, thus ca a tre- 
mendous pressure to be exerted on the metal which is still in its 
molten state in contact with the web and foot of the rail. As the 
metal is poured in from one side and comes in contact with the web 
or thinnest part of the rail at its greatest beat, this part of the rail 
{в brought to а white heat, and owing to the tremendous pressure 
exerted on the molten cast-iron, this is practically foroed into the 
interstices of the steel, thus not only making a thoroughly good 

meohanical joint, but also ensuring а good electrical joint. 
The section of the cast-iron j»int is so designed as to have at least 
samo tentils strength as that possessed by the rail. The east 
ints used are generally about 14 inches long, and the weight 


welded 
of sag oa varies in accordance with the weight of the rail, from 70 


to 140 Ibs. рт 
The cast-iron inust necessarily be melted close to where the work is 


being done, and- for this purpose a cupola on wheels is necessary. 


The & consists of a small cupola with the necessary fan, steam 
turbine and boiler fitted on to a truck to be drawn by horses. In the 


apparatus used st Norwich, gearing is fixed to the wheels, so that the 
аш engine which drives the fan is utilised as motive power to 


the car. 
руе shows the first two cast joints етет made in England, the 
one on the left hand side of the picture having had the moulda 
removed. The right hand side shows a joint with the monids and 
camps still in position. | 
Fig. 2, which represents the first joint after it has been sawn in 
balf, shows the thorough contact which existe between the cast-iron 


and the steel of the rail, | 


Fig. 2, 


The enterprise of the Coventry and Norwich T:amways in adopting 
this as yet untried system in England, is to be commended, and from 
of the work which has been already finished, there is no 
doubt that it will be highly successfn]l. The progress of this now 
item will undoubtedly be closely watched by all interested in tram- 
way construction. 
ogineers unacquainted with the good resnlts that have been 
титу by cast welding, have expressed the fear that as it would 
impossibla for the cast-iron to be welded to the вісе! of the rail, 
ieri would gt in and cause rust, which would destroy the con- 
ivity of the joint, and diminish its mechanical strength to such 
ra extent as to cause rupture. Farther doubts have been expressed, 
at the great heat of the molton cast-iron would anneal tre steel 
€ rendering these softer at the joints and liable to wear. In 
mim re шву be stated, as one example among талу, that in 10 
те of track which were cast welded at Sl. Louis ia the early part 
Adab vad over which there bas been a very heavy гай >, the joints 
у are in as good condition as when they were first made, and so 
"d de it is practically impossible to detect them. 
United g present moment there are some 200,000 cast joints in the 
France ‘ates. A large amount of such work has also been done in 
Germany. 


THE FULMEN ACCUMULATORS (TOMMASI 
STEM) AT THE EXHIBITION OF AUTO- 
MOBILES. 
[оомирнтслтЕр.] 


TERIS accoumulators, th 
© remarkable qusjities of which bave 1 
— 1 Mátáoted Special attention on the occasion of the oat 


gs much as 100 am 


The various systems of electric carriages that took part successfully 
in this competition were worked by the Fulmen accumulator, 

This accumulator, by virtue of its lightness and power, is, in fact, 
at present the only one that enables daily journeys of 50 to 60 kilo- 
metres to be ormed without changing, | 

We know that the most important and the most delicate part of 
an eleetro.mobile is the acoumulator, therefore, as M. Hospitalier 
rightly remarke, the present competition isa genuine triumph for 
the Fulmen accumulator (Tommasi system). 

The type of element used specially for electric carriages weighs, 
including the liquid, 75 kg. It gives normally an output of 40 
available watts and bas an available energy equal to 20) wat!-hours. 
We may consider as the normal régime of discharge a current of 31 
amperes corresponding to a continuous discharge of five hours, or & 
density of current of 1 ampere per square dccimetre of гог, оз of 
positive electrode, but the s-camnlator can, at the expense of ite 
capacity, supply as much as 50 amperes in continuous discharge and 

in an interrupted discharge, a sudden strain, 
for instance. At the normal discharge in five hours, the mean 
available difference of potential of the element is 1:9 volt, and the 
capacity 105 ampere-bours. The specific constante of the element, 
as determined by M. Hospitalier are as follows, compared with the 


total weight:— 


Specific output in amperes per kg. "E 
Available specific power ia watts per kg. ... iss e 5b 
Bpecific capacity, in ampere-houts per kg. e) * 146 
Available specific energy in watt-hours per kg.. 26 
Вресійз weight in kg. per kilowatt Wb. дз QA pi 


Bpeciflo weight in kg. per kilowatt-hour .. .. 0 


At the rágime of 5 watts per kg. the Fulmen accumulator contains 
therefore more than 25 watt-hours per kg. 
Thess figures, M. Hospitalier observes, represent the maximum of 


what can be obtained from the present accumulators. 
of acoumulators carried by, each carriage was from 


The 0 m 
350 to 550 kilogrammes, $e, it varied between one-third and one- 
fourth of the total weight of the carriage. Notwithstanding this 
comparatively small proportion, the energy stored up was sufficient 
to enable the carriages to accomplish journeys of 90, 100, and 105 


· kilometres, as was proved on the last day of the competition, on which 


occasion the track included the hills of 81c:ó-Cosur and Montsouris. 
We append the following details :-— | 


Weight of the vehicle including five passengers 1,300 kg. 
of the accamulators  ... eo ese i 0 „ 


Bpeed per hour on level ground... "e т 
n „ » onascantsof12 per cent.. 6 


We may add that the expenditure for each carriage, including 
maintenance and getting the battery into working order, did not 


exoeed а mean of 6 frs. per day. 
In short, therefore, the Fulmen accumulator (Tommasi system) 


is believed to constitute the long sought-for solution of the problem 
of the electric carriage, and it is aleo considered that the problem 
of cheap electric traotion is now practically solved. 


THE CHEMISTRY OF HIGH TEMPERATURES. 


Tum following is a оору reproduced from the Franklin Institute 
Journal tor July, cf the report of the Franklin Institute, through its 
Committee on Science and the Arts, on the investigations of M. Henri 
Moissso, with the electric furnace :— 

The Franklin Institute of the State of Pennsylvania for the Pro- 
Боса ої je» 3 коч юш а Oommittee on Science 
Án , iav e merits oissan's investigation 
with the electric furnace, as follows :— | : 

The researches conducted by M. Henri Moissan, with the aid of big 
electrical furnaces, extend over a period of about five and have 
won for this chemist an additional title to take rank 
n" tbe ин. мрн ay ieee inquiry at the close of this 
century o , 80 auspicio пашана В the t 
coveries of Gay Lussac and Bir Humphry Davy. z pe 

Ia і ргерагод а report upon the work of the French chemist, your 
committee feels that it might well be content to in review those 
brilliant discoveries which have become universally koown, and that 
it would scarcely be possible to refer to all the valuable and interest- 
ing resulta without making the report too voluminous. 

At the same time, the committee believes that much of M. 
Moissan's purely scientiflo work has not been as generally recognised 
аз 16 deserves to be, and, therefore, begs to present the following 
Tne appilcation of the high temperature 

he application of the high tem в attainable by 

the electric arc for the purpose of producing physical И аа 
effects is by. no means of recent date. Many important observations 
on the eff cts of electric heat were made y by Van Marum at 
the cloee of the last century, and by Humphry Davy, the discoverer 
of the arc, at the beginning of the present опе. In 1849 Desprets 
utilised the intense heat of the aro in various ccientific investigations 

and later Pichon, Siemens and Huntingdon, Oowles, Ногоон Graber 
Borchers, Acheson, Willson and many others either suggested or 
realised the employment of the electric furnace for various industrial 


5 i all th һ 
ese cases, however, the materials subjected to the arc were 
exposed to and permeated by it. But hit this may nct be 


directly 
_ objectionable in many industrial processes, the prerenoe ip the are 
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of vapours of carbon and other substances emanating from the elec- 
trodes, and the attendant electrolytic action, constitute a set of 
disturbing influences which will generally complicate the results, and 
render them liable to lead to erroneous conclusions. 

. Guided by these considerations, M. Moissan endeavoured to devise 
& furnaoe whicb would subject bodies to the highest temperatures of 
the electric arc under simple and controllable conditions. He bas 
constructed five modifications of such a furnace, which are charac- 
terised by the following features :— 

1. А furnsce consisting of a blck of lime, hollowed out, and pro- 
vided with electrodes in such a manner as to maintain the азс above 
the substance. The cavity is lined with suitable materials. 

2. A furnace of fine-grained limestone lined with alterna'e layers 


of carbon and magnésia, the former on the inside. Tbis corstruction 


its the u«e of higher temperaturea than the preceding one, and 

-well adapted for receiving crucibles. 

3. A furnace provided with а tube of refractory material, passing 
horizontally through the cavity. "This arrangement afforcs a heated 
Space, which is accessible from without, and protected from the 
action of any gases existing within the farnace. When desired, 
currents of gares or vapours can be passed through the tube while it 
{ө being heated. 

4. A furnace in which the tube is given an inclined position, 
which permits a continuous operation; the charge is introduced at 
the upper month, while the products are removed or flow from the 
lower опе. . 

This model was employed for preparing large quantities of pure 
products in a short tíme. 

5. A furnace with a larger number of electrodes aud arcs. 

By this. means a considerable space can be evenly heated, and large 
amounts of material treated in one operation. | 
' By thus excluding electrolytic action, M. Moissan was enabled to 
investigate the simple hea! ing effect of the current. The temperature 
ranged from 2.000 to beyond 3,8C0° C. While it is not possible to 
give exact figures for the higbest temperature attained, an idea of 
the conditions may be formed from the description of some of the 
experiments. The currents employed varied from 35 amperes at 55 
volts to about 1,600 amperes at 110 volta. 

The results cbtained by means of the electric furnace may be onn- 
tidered comprehersively under the following heads :— 


| Y.— A series of researches on the fusion and volatilisation of refractory | 


bod ic в, i 


Various compounds and ele ments which are either infusible or non 
volatile at the highest temperatures attainable by combustion were 
melted or vaporised when subjected in the furmace, Model 1, to an arc 
const ming 30 to 40 horse-power of energy. 

Thus lime, magnesia, molybdenum, tungsten, vanadium" and 
zirconium were readily fused, and lime, silica, copper, platinum, 
aluminium, boron, carbon, and other refractory bodies volatilised. 

Many of these bodies were obtained, either by fusion or sublima- 
tion, in a crystallised form. 

By heating mixtures of several oxides a series of new double oxides 
was prepared. | 2 

II.—In a second series of experiments a number of reactions, which 
can be effected at the highest temperatures only, were made the subject of 


investigation. 


The carbonates of barium and strontium were, without difficalty, 
resolved into carbonic acid and the oxides. Those oxides, which had 
withstood the de-oxidising action of carbon at the bighest tempera- 
ture of ordinary farnaces were readily reduced by that element in 
the electric furnace; others, whose reduction by carbon in the wind 
furnace is difficult or inoomplete, readily yielded their oxygen to the 
carbon under the action of the arc. ` | 

It was thus possible to obtain aluminium, silicon, the alkaline- 
earth metals, uranium, vanadium and zirconium. Moreover, man- 
ganese, chromium, tungsten, and molybdenum were produced in the 
reguline state and in considerable quantities. Certain ingenious 


recautions were observed to prevent the metals named from com- 


with oxygen, nitrogen, and carbon, and to remove the last: 
element after a carbide had been formed. | 

As many of these products were for the first time obtained in 

the pure state, or in much larger quantities than before, a careful study 


of their properties afforded innumerable new and interesting observa- - · 


tions, and led to.the revision of many statements published by former 
The. study of chromium and vanadium proved especially interest- 
Titanium was found to be converted into the nitride when 

sat jected to an arc uced by a current of 400 amperes and 60 volte, 
when a current of 1,200 amperes and 70 volts 


were also effected by substituting metallic reducing ` 


agents for the carbon, and interesting new alloys were thus prepared. 
III. Fhe sudy of the three allotropic modifications of carbon consti- 


tuted a third extended series of experiments. | 


E 


It is impossible here to do more than mention a few of the more 
im t results.  — | 
е most important, perhaps, and the one which has become 
universally kaown ie, that or charcoal may, by means of the 
electrical furnace, be converted into diamond. 
When molten iron at 3,500 is saturated with carbon and the mass 
then suddenly chilled on the outside, the enormous pressurb produced 
in the interior will cause part of the carbon which separates to 
erystallise in the form of diamond. Both the transparent and the 
black (carbonado) varieties were thus obtained—the former in octa- 
hedra and cubes, as well as in fragments; the specific gravity of 3:5, 
tLe hardness and all characteristics corresponded to those of the 
native stone, 


It is farther shown that, at about 3.000“, under ordinary pressure 
all the modifications of carbon are converted into graphite, and 
various varieties of this (the ultimately stable form of carbon) were 
recognised and studied. 

The reason for the infosibility of carbon under ordinary pressures 
was established to be due fo tho fact that it passes directly from the 
solid into the gaseous condition. Carbon was actually zublimed and 
the reactions of its vapour studied. 


1V.—There yet remains to consider the investigation of several new 


series of crystallised compounds belonging to the classes of borides, 
silicides, and carbides. 


M. Moissan has showa that these compounds, as a rule, have very 
simple compositions, and that, at the highest attainable tempera- 
tures, carbon, silicon, and boron generally form bat one compound 
with another element. 

The silicides, like Acheson’s carborundum, poscess extraordinary 
hardness; some, as those of boron and titanium, appear to be even 
harder than the diamond. 

Of the metals, some do not combine with carbon; others while 
dissolving it at very high temperatures deposit it as graphite before 
they solidify. A very large number of metals, however, form definite, 
crystallised carbides.  . AD 

These M. Moissan divides in two classes; those which decom 
water at ordinary temperatures, as, for example, the carbides of the 
metals of the alkalies ard alkaline earths, of aluminium, cerium, 
&c.; and those which do not react in this manner, and which include 
the carbides of chromium and titanium. 

It appears that M. Moissan was the first to produce the crystallised 
calcium carbide in the electric furnace. He has also exhaustively 
studied the action of the various carbides on water. In a few cases, 
as with calcium carbide, there resulted a single hydrocarbon in 
& pure state; in others, mixtures of hydrogen with one or several 
hydrocarbons, such as methane, ethylene, and acetylene. The most 
interesting carbides in this respect, however, are those of cerium 
and uranium. They were found to yield not only gaseous hydro- 
diee but considerable quantities of liquid and solid hydro- 
carbons. 

M. Moissan believes that analogous reactions play an important 
rôle in the formation of natural gas, petroleum, and other natural 
hydrocarbons; he has advanced a new and interesting theory in 
regard to this. 

The above is but a meagre résumé of the work done by M. Moisan 
with his electric furnace. Tne enormous number of new and value- 
able results obtained by bim necessitated а selection. In study 
the effects of extreme temperatures the French chemist has open 
ор а new and extended field to scientific research, and the harvest 

ready reaped from it has greatly enriched our stores of knowled 
in the provinces of chemistry, physics, and geology. Innumerable 

ractical applications suggest themselves, and not a few have already 
n realised. 

As a conclusion, we wish further to state that the manner in which 
he has described, interpreted and summarised his experiments and 
his results cannot fail to incite others to follow the paths he has pre- 
pared, and lead them to further discoveries in this field. : 

Та view of these facte, your committea takes pleasure in stating that 
the highest award the Franklin Institute can bestow, could not find 
& worthier recipient than the author of these researches. 

The Franklin Institute, therefore, awards the Elliott Cresson 
Medal to M. Henri Moissan, of Paris, France, for his work on the 
chemistry of high temperatures. 

Adopted at the stated meeting of the Committee on Science and 
the Arte, held Wednesday, December 1st, 1897. 


JOHN BrinkINBINE, President. 
Wu. Н. Want, S.cretary. 


* 


Countersigned by 
JAMES CHRISTIE, 
| Chairman of the 
Committee on Scicnce and the Arts. 


Philadelphia, November 1st, 1897. 


THE TELEPHONE INQUIRY. 


| (Continued from page 142.) | 
TEE Select Committee on the telephone service resumed its sitting on 
Thursday, July 21st, Mr. Hanbury presiding. | 
Bir Courtenay Boy se, secretary to the Board of Trade, was the 
first witness, and gave evidence chiefly in relation to the working of 
the provisional order system, under the Electric Lighting Acts of 
1882 and 1888, under which powers are granted to private companies 
and municipalities to undertake the supply of electricity. 
Replying to the CHAIRMAN, Sir CousTeNnay said that a great many 
municipalities were now working the electric light within their own 
area, aud the number was increasing. In only three cases bad the 


Board of Trade granted provisional orders to local authorities to go 


outside their own districts. Ifa municipality wished to work the 
electric light within its own area it got special borrowing powers for 
the purpose under the Electric Lighting Act of 1882. When an 
application was made to the Board of Trade for a license, either by & 
company or а municipality,the Department heard objections, if there 
were any. Inthecase ofa municipality, sometimes the ratepayers 
objected to the speculation, and sometimes tuere was another 
lighting authority, in which, sometimes, one section of the oor- 
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poration was interested. The municipality, asa rule, was the 
road authority, and it had, therefore, full control over the streets for 
electric wires. He did not see any objection to 


the purpose of la 
munici FFC under 
| y supplied electric light. The prosidur 
, and the oost very slight. 
вивт HUNTER, the solicitor to the Post Office, was recalled. 
rere rer Ei es 
t it right to ou е Com was a 
п-б eo the cases of electric lighting and of telephonic 
on in point of principle. In the case of electric lighting 


ent had 


of sera ye communication. Therefore, in any system 
by which they were to give anyone else the power to sappy tle 


the 
„it ought to be exercised by the Postmaster- 
General had already the whole duty of giving tele- 
5 e 


instructions to that effect from the Government, of course he would 
yang resto ы jariediction fairly, but still regard must 


that it was his monopoly at present. 
runs said he did not 


Replying to Sir J. bh arg the 
think i$ would meet the difficulty, if a provision were made that the 
Postmaster-General should give his license before any application 
to the of Trade for an order. That would 


could be made 
simply be dividing between two departments the work which ought 
one. | 
: You don't take the view of Mr. Forbes that the 
with the Post Office ?— 
very often, but that is not the 


Office. | 
hat do you oonsider that the National Tele- 
—They are the licensees of the Post Office 


rTWASS said he thought system analogous 
>м Boyle might worked out. 


=» 


Е 
= 
Е 
: 
х 
! 
E 
i 
E 
1 


PEE 
Fi 
d 
i: 
E 
ЕЕ 
s 
ЕР 
P 

* 
it 
sf 
d 


BB 
1 
| 


f 
Н 
: 
$ 
i 
3 
3 
: 
3 
5 
E 


,and Tramways Acts, the party empowered копсо order 


no such right. His only dra to apply for the consent 
authority. The local authority could refase that consent, 
the Postmaster-General had the t of. appeal to the 
Judge. If a local authority d the they 
to the Railway Commissioners. This made an enormous 
ркы кш e wanted to submit to the Committee, as 
which they might consider when making their re 
time had not come when the Postuseter-onsnil and his 
1 restrictions, should not be 
to roads as the undertakers of 
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from some 
time had поё come when the Post ' 
other persons supplying telephonie communications under 

; should not have some power of making attach- 
ery property. At present the Postmaster-General had 
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orders and the telephonic In few districte onl in 
connection with the а Ji 
beyond tne та fh electzio light, had the Load 


best for its own interests, and if aw by joining su 
districts th est elis efficient 


поши: 
service, 


ey could a cheaper 


ing 
their interest would surely induce them to join?—It is possible if 
would be so. 

Replying to Mr. Cawzuy, the Wrrumes said that the National 
Telephone Oompany were anxious to come to ап agreement with the 
Manchester Corporation; but they were bound to do the best they 
could under the circumstances in which they found themselves. 
е they entered into the agreement they knew the Corporation 


Parliament. 


+ 


т was not a possible competitor without the sid of 
He did not object to the Manchester Corporation 


appl for. power to set up competition, but if they were put in 
Se edition ро p competition, y P 


care BSrTUABT: di is 

ion to & to 

Bot have N 4 

ing the үке of possible competition. 
А 


it was 


ere should be protection given. И 
p competent for the Manchester Cor- 
arliament for powers, and surely that could 

t from the mind of any who was consider- 
you mean юу that 

t from your mind—the possibility of the municipality 


obtaining Parliamentary powers ?—No, I don't want to put it in that 
way. It was very much present to our mind. We knew that they 
were not in the position of being competitors, aud that they would 
have to go to Parliament first; and we knew that if we went to 
Parliament we could rely on the justioe of Parliament to get 


adequate 
By Mr. 


protection, | 
Cawtzr: If Parliament now said that the Manchester 
on migbt go in and compete with the company, fen Parlia- 
thdraw the a 


Oorporati 
ment should say that the Oorporation should not 
had spent about £100,000. 


leaves upon which the company 
agreement stipulated that it could be term 


inated on six months’ 


notice being given, but he could assure them that competition by the 


was not contempla 


ted when the t was entered 


authority | | 
into. At the same time, he did not object to the new company which 


had been formed in Manchester, and 


would be pre to com- 


pete with it if it gota license. It wes percer к hat when the 
negotiations were going оо wae the ester Corporation the 
NO Corporati already applied for a license. 


issued, and wh 
the National 


Exchequer in 1892, when the Treasury minute 

en is heads of agreement 1 ое тз and 
one pany were . Fergusson. 

ni же the words o£ the ) minute ?—" Bat i$ 


Ho Tos remem 
must be distinctly understood, that should such licenses hereafter be 
now or hereafter to be 


When they were signed, was there any idea of 
the Treasury minute ?—Not that I can . an 


minute seems to me distinct. Ido not think t world | 
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ts entirely into our bands during 
of the license, to the de t of those who, on 
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we 
with the company, it would have 
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it would be *** AS was 
clearly contemplated, both in theagreementand in the minute. 
I think, however, it would have been а surprise to the company, and 
they would have considered i¢ as hard usage, if the $ after 
the agreement we had established competition them 


the country. 


` Bat woul that hayo prevented competition in any ранг : 


considered it 


Then your ch only referred to this, that 
not be fair to extend the principle involved la taking oves the 


to the whole of the local exchange ?— Yes; we reserved’ 
in for oursel 
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Mr. CawLzt: You mean that if competition had been set up im- 
mediately it would have heen rather e Yer the coa ыу 
would have been able to oomplain that they had no warning 


Bir J. WoonRouss; Would the granting by the Post Office now of 


The Committee resumed the | 
Hanbury in the » eng of evidence on тазу, Mr, 
т. F. PLARSEBY, M.P., рете evidence as to the difficulty he had 
ezpsrienoed in getting the National Telephone Oompany onn him 
connection. Не said that in March, 1893, he entered into an agree. 
ment with the company, but it was three years before the connection 
was made. He brought 5355 publio 
a 


firms 
Mr. amm, the general manager of the National 


He did not think there was any contradiction between the evidence of 
Mr. Forbes and that of Mr. and Mr. Arnold Morley. In 
1892, when the Government launched their policy and followed it up 
by the Treasury miaute, the коро naturally wanted to havea 
clear explanation of what the policy involved and the Government's 

у was ab:olat ly 
the trank lines ia 


“assurance” or " or “understanding,” he asserted that 
) them by responsi 
those explanations they 


that they intended 
absolutely to reserve their discretion. We were told by 
master-General, in my presence, that it was not the 
5 nate | о Берега: с т with the company, 
to co-operate w e company, an а com таз not 
; and would not go oe it it was шалты йты 
its duty, then the Ро ce, either Uy itself or through some 
licensee, would come in. On the faith of what we were told was 
intention of the Government, we surrendered a position which 
knew was unassailable. - | 
Oontinuing, the Witness said there was no record made at 
‘time of these “ anderstandings,” but he was perfectly sure that 
were given to understand that the policy of the Government was 
: te with them, and not to work in competition with, or 
opposition to the company. 

led to understand that in no place where you were 
working would the Post Office work against you?— Yes, so long as 
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Continuing, the Wrrwzss said that, asa matter of abstract right, 
the company could not elaim to have the country parcelled out to 
them in areas just as they chose, but as a moral right they were 
entitled to go to the Postmaster-General, and if they could satisfy. 
him that they could do telephone business in a certain area, they 


were entitled to bave that de аз an area. Assuming there was 
that should 


to be municipal competition, he claimed the company 

have some Parliamentary protection in respect of the agreements they 
had entered into with many of the large ons et a time when 
the municipalities were not ble competitors. These agreements 


poesi 
had involved an expenditure of £1,0C0,000 to the company. It was 
essential, in justice to the company, that Parliament should provide 
that there ahould be an appeal against the absolate veto of the local 
authority, Municipalities would have wayleave powers, and they 
could deny them to the company. That was not competition. If a 
municipality exercised their power of veto there should be a right of 
appeal from the local authority the same as the Post Office had—vis., 
first of all to the local Court of Summary Jurisdiction, and, secondly, 
(о ае Баркау он In tbe event of such licenses being 


they sbould run were extended beyond the of tbe company's 
license —vis, 1911. They asked to be ieu nir — 


lity, 
En $1 pat menlolpalites upon equal terms pa regards competition in 


other respecte with you, will you put youreelves on а level with thea 
ы тери poca кай ti to serve alike ?—I should му 
Let me remind you that I put these questions to Mr, 
Forbes, and he refused to do this’ except at a price ?—T think Mr. 
Forbes was a little more cautious than I am. Mr. Forbes said be 
was quite willing to consider the matter ata price, and I say the price 


ie cquality, | 
That is to 7, sapposing поши to municipalities were to семе 
in 1911—that is, at the same time as yours—end you had the same 
weyleave rights undergrouad as the municipalities have, you would 
surrender the right to give preferences, and you would put re 
“т ап о to serve everybody?—I should say 
ainly. i 
You 48 authorised to say that on behalf of the National Oom- 
pany ?—I have not absolute 7 consulted my board, but I will take 
the responsibility of saying it. He calculated that 82 per cent. of 
the ratepayers of the kingdom would never become spbecriberg to's 
telephone service. If municipalities conducted these licenses at a 
profit, then they made it almost a нере for the Sate to resume 
possession of the telephones at any future time, 
The Committee adjourned, 


The S-lect Committee on шере resumed its sitting on 
Tuesdsy, Mr. Hanbury again presiding. 

Mr. Rosenr Gipsox, the Lord Mayor of Manchester, was the first 
witness, and replying to the Cuatamax, he said that his main object 
in appearing before the Committee was to be allowed to contradict 
the statement made by Mr. Gaire, the of the National Теје. 

e Oompany, to the effect that the negotiations between the 
chester Corporation ard the neighbouring local authorities as to the 
working of the electric tramways bad completely broken down. That 
was not correct, and as a matter of fact the arrangements were ins 
most satisfactory pcsition. The Manchester Corporation bad entered. 
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of the Post Office. NE 
Do you think Manchester could — € telephone service ?— 
No doabt it could, as well as anything : but, as I baye said, I 
think that the seryice should be in the hands of the Government. 


Thé CHAIRMAN then invited Mr. Gaine to make any statement he 


wished to re g the witnesses' contradiction of his previous 
evidence, and Mr. Gaine said he regretted that he should have said 
tibilities of the. Manchester Oor- 


Manchester 
3 local authorities was founded on reports in the Мап. 
chester 


Mr. fuus tise seein йен bo. Mis Post Office, was again 


the opini ms he was about to express were bis 
opinions, and not those of the present Pustmaster-General. While 


poxd by the He was sure that the granting of 

бо am because, general y eene йан 
рав of competi muni. 

S убав з shat it licenses ' . it 

were on were given | 

should be oni the condition that the urchased the local 


systems of the com i 
The Omaraxan (N: That statement is го important that we cannot 
take it on second-hand evidence. The Committee must consider 
whether this is to be allowed. 
Continuing, the Wirumes said that in Glasgow, the Chambe! 
Commeroe and the most influential newspapers were not in sym 
service. He was of opinion 
the municipal competition with the company must fail, even in 
corporations desired to have licenses. If 


failed, 
claim will in case of purohase.. But su 
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cost of establishing the telephones ia the country areas. Hitherto 
the municipalities had adopted а very courteous.and friendly atti- 


position would be completely changed 
became the competitors of the Post Office. Then, under any system 
of municipal licenses, the diffic Ities of administration at the Pos 
Office must be greatly increased. There would bs innumerable mana- 
Roo to sedie wit, end mee more work in siditing the accounts. 

he municipalities would not give any trunk : ystem such as the Post 
Office gave. Of course, he was arguing from the point of view that 
the municipalities’ licenses wonld not be temporary. As to terminals, 
it would, he contended, be absurd to expect efficient and harmonious 


working between the different municipal in the country. 
The tendenoy would be to retard the ent of the trunk wire 
9 . Under the Post Office the revenue the trunk wires had 


„ere 
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increased from £7,122 in April, 1896, to £13,222 in April, 1898. Tho 
want of harmonious working between local exchanges would be the 
greatest obetacle to а truly national service, and the granting of muni- 
cipal licenses would encourage farther inroads on the monopoly of 
the Postmaster- General in regard to every new telegraphic invention. 
Аз to the question of telephone licenses being granted by the Board 
of Trade under provisional orders, just as electric lighting orders were 

ranted, be thougbt there was no analogy between the two cases. 
Electric lighting was the business of no Government department, 
while the telephone service was the business of the Post Office. It 
was not reasonable that the Board of Trade should govern the dis- 
cretion of the Treasury and the Post Office as to supply and price. 
Then м to the Post Office itself granting provisional orders, it was 
erroneous to suppose that the National Telephone Company was the 
mere licensee of the Postmaster-General: Undoubtedly it was under 
the original license, but now the Post Office had entered into a work- 
ing agreement with the company for that co-operation, alliance, and 
harmonious working which were mentioned by ministers in debate 
and by the Treasury minute. 

Yon heard Mr. Goschen's views as to what “ co-operation " meant ? 
—Yes; but it must be difficult. for a minister, who has so many 
important things to attend to, to remember all that passed. But 
wbat I bave said is distinctly on record. 

Isuppose you do not come bere to contradict what Mr. Goschen 
bas told us ? —Certain]y not. 

Do you mean to say that this promise of co-operation is an 
obstacle to competition ?— The suggestion was that the Post Office 
shonld give provisional orders and bold inquiries as to the 
desirability of licansing authorities, and his contention was that it 
wss contrary to reason for the Post Office to grant licenses one week 
and hold inquiries another week that might operate against the 
licensees. The two ideas were distinctly contradictory. Ho was not 
tbe author of the phrase “partners” in connection with the Post 
Office and the National Company, but he should describe the latter 
зг people who were under a working agreement with the Post Office, 
which showed that they were something more than licensees. He 

_considered that the greatest development of the call system might be 
&xpected at tbe hands of the Post Office, though the matter was one 
which could only be tested by experience. He considered that the 
telephones should be left in the hands of the National Company until 
1911. To allow competition in the meantime would be to bring 
abont confusion, inconvenience, and waste. 

Bir Вамовт, Јонмвон (Town Olerk cf Nottingham) representing the 
Municipal Association gave evidence, and said that they were almost 
ananimously in favour of the telephonic service being taken over by 
the Government, and failing that, by the municipalities themselves. 
In Nottingham they had an agreement with the National Company, 
and both inside and outside the city the people were quite satisfisd 
with the service, 

Mr. J. Gavzy, second assistant engineer-in-chief to the Post Office, 
was examined concerning the telephone system in Switserland. He 
described the process of sending phonograms over subscribers’ 
wires, These were received in & central room, where they were 
written down by clerks and despatched. For this service an initial 
charge of 2d. was made, and jd. for every five words, so that a 
message of 40 words could be sent for 6d. A small charge to sub- 
scribers was made for all messages on the үер over and above а 
certain number. The effect of that charge been very curious, 
Tbe average number of talks per subscriber had dropped from 880 
to 546, through fear of exceeding the number allowed—800, and great 
care was taken not to talk unnecessarily. The total charges, taking 
tolls and sabscriptions together, amounted to £3 168. annum for 
esch snbecriber. It was clear that the service was worked at a loss, 
although it was not possible to say how much, as the Government 
ns ** charges and accounts generally were so thoroughly mixed up. 

Mr. Paovaxp, M.P., submitted reports received from 23 foreign 
cities bearing on the question of the telephone service. | 

Tbe Committee then adjourned. Bs V 


PARLIAMENTARY. 


МұтвороштА Execrraio SuPPLY Company’s BILL. 


Ox Tuesday last, before Mr. Brynmor-Jones, a Select Committee of 
the House of Commons eat to inquire into the Bill of the Metro- 
politan Electric Supply Company, by which the company seek 
i to enable them to establish a large generating station at 
Шевдеп, and to bring the current into the company's area of 
mpply by a conduit laid along the Grand Junction Canal Mr. 
our Browne, QC., Mr. J. D. Fitzgerald, Q O., and Mr. Moon, 


omoters, Tne opponents were the St. Giles e 


| mie for the pr 
ct Board of Works, for whom Mr. Courthope Munroe appear’) 
and the London County Council, who were represented by Mr. 


Worsley-Taylor, Q O., and Mr. Lewis Coward. 
, Mr. Ватғосв Baowsm, in opening the case for the company, said 
that the Bill really had nothing to do with the districts in which 

to enable them to 


they were authorised to supply, but was simply 
a tite at Willesden for the purpose of generating electricity. 
uns capital of the company was origivally, £250,000, but, had been 
increased to £1,000,000. 4 total of £782,500 had been шо оп 
Works, there being five generating stations, one each at 
Street, Rathbone Place, Manchester Square, Amberley Road, and 
White al. The company commenced supplying ia 1891, bat the 
rate of increase had since been во great that they arrived at the end 
of their tether, and had to buy electricity from rigen iem to 
meet their wants, It was found almost impossible to enlarge the 


present works, and a new site was therefore sought, and а very 
excellent one had been found at Willesden, which possessed great 
advantages. It would enable the company to get their mains into 
their district of supply without breaking up any streets or roads, 
inssmuch as they were to be laid along the footpath of the Grand 
Junction Canal. The cost of the sita was £12,502, and that of the works 
upon the site and the mains, &c., £400,000. The works would be such 
as to give a continuous current by means of rotary transformers. 
The Bt. Giles's District Board of Works said they were apprehensive 
that the new generating station would be substituted for one already 
existing in their district, and that there wonld then be no generating 
station for them to acquire, and consequently, if they wished to 
purchase, that they would be only able to acquire cables, wires, and 
mains. They therefore suggested that the company should bs placed 
under obligation to continue the existing generating station. That, 
however, would be putting проп the company an obligation which 
they were not now under, because tbey could abandon that station 
to-morrow if they liked. Further, they assumed that they would be 
able to buy that station, but that was not so, because that station 
supplied two other districts, who bad as much right to that station as 
the petitioners. | ' 

Mr. Соовтноре MUNROE said it was quite clear that the St. Giles'g 
District Board. of Works had the absolate right of buying the 
Sardinia Street generating station. There was no doubt it supplied 
the Strand and Holborn districte as well, but the persons who, under 
the Act, now had the right of purchasing the station as wellas the 
pipes and mains were the St. Giles's District Board. 

Mr. Batrous Browns said he denied that, but even presuming 

that the Board had tbe right to purchase, the company beyond doubt 
could do away with the station altogether if they liked. 
. Mr. Е. Вапу, A. M. I. O. E., engineer and director of the Metro- 
politan Electric Supply Company, was than examined. He explained 
that when the company was first established, & high pressure alter- 
nating current was adopted on the advice of Lord Kelvin, Dr. 
Hopkinson, Prof. Geo. Forbes, and Mr. Preece, as being the most 
suitable at that time. It was now, however, decided to adopt a con- 
tinuous current to supply electrical energy. Не considered that the 
proposed site at Willesden admirably adapted for the purpose of 
а generating station, bounded as it was by railways, a canal and a 
roadway. There was no obligation imposed on the company under 
any of its provisional orders to lay down and maintain а generating 
sation within any area of supply, except in the case of Paddington. 
The existing Sardinia Street station supplied the areas of the Holborn 
District Board of Works, the 5:. Giles's District Board of Works, the 
Strand District Board of Works, and part of S:. Martin's. 

Mr. WonstEY-TAYLOB, on behalf of the London County Council, 
urged the Committee to insert clauses, which would enable the 
County Oouncil to purchase the undertaking at the expiration of the 
statutory period of 42 years. He said that if the Bill was 
in its present form it would render the right of purchase which the 
local authorities at present had under the existing law absolutely 
inoperative. Hach separate parish had at present the right to 

urchase so much of the undertaking as was situated within its 
imite, but distributing mains without a generating station would be 
useless. The local autaorities had recognised the necessity in the 
changing circumstances. of electricity supply of preserving their 
rights of purchase, and in conference had expressed the opinion that 
the London County Council should be in а position to undertake the 
supply of eleciricity ia bulk to local authorities if so requested. 
The County Council had ample means and the staff necessary for the 
purchase and carrying on of a large electrical undertaking. 

Mr. Оосвтнорыи Munrom having addressed the Committee, 
тое was called on behalf of the 86. Giles's District Board of 
Works. 

After a short deliberation in private the Committse announced 
that they had decided that the preamble of the Bill was proved. 

Replying to Mr. Lewis Coward aud Mr. Courthope Munroe, the 
CHAIBMAN said the Committee had considered the question of pur- 
chase, and had decided not to impose fresh conditions in regard 


thereto on the promoters. 


LONDON COUNTY COUNCIL. 


Тнк final meeting prior to the long vacation took place on Tuesday, 
when Mr. T. МоКіннон Woop, Chairman of the Gouncil, delivered 
his annnal address. In the course of his review of the year's work 
the Chairman referred to electric traction and cognate subjects as 


follows — 
THE CHAIRMAN AND ELECTRICAL MATTERS. 


I cannot help thinking that much is to be hoped from the develop- 
ment of the tramway system and the employment of electric traction. 
Everyone who has studied the question knows that there is room for 
multiplying the mileage of our tramways; and it wss only the other 
day that & Committee of Parliament expressed the strong opinion 
that the application of electric traction should not be further delayed. 
It appears evident that it would be immensely to the advantage of 
London to complete, accelerate, and cheapen this great means of com- 
munication, which is for many reasons one of the most convenient for а 
working-class population. T'wo recent events of considerable interest 
were the conferences held in this chamber on the telephone question 
and the supply of electrical energy in bulk. The earlier of these, 
which dealt with the telephone question alone, was the first conf: rence 

held by the Council with the other great municipalitiss of the king- 

dom—a most interesting and valuable precedent, The second was 
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attended by all the local authorities of London save one, which did 
not, I believe, intentionally stand aloof. It was the most completely 
representative conference of the kind in my experience. At the 
request of these conferences evidence was given by the chairman of 
the Higbways Committee, Mr. Benn, before the Committees of Parlia- 
ment dealing with the telephone question and the supply of electrical 
energy in bulk. 

The Parliamen Committee also recently invited the local 
authorities directly interested to discuss with them the light railway 
schemes affecting the suburbs of London. The meeting was presided 
over by the chairman of the Committee, Mr. Cornwall, and it was 
unanimously resolved that as these schemes were really proposals for 
the construction of tramways, they should be subject to the provisions 
for protecting the interests of local authorities which have been 
inserted in all tramway legislation since 1870. The scheme objected 
to—the London, Barnet, Edgware and Enfield Light Railway Order, 
was not entertained by the Light Railway Commissioners, who 
declined to override the views of the local authorities. 


Тив Tramways AND ELECTBIO TRACTION. 


The Highways Committee presented a report, which was referred 
to in our last issue, stating that it was expedient that а tramways 
department should be established for the purpose of dealing with all 
matters relative to tramways, acquired, or to be acquired, by the 
Council There was no doubt that, in the near future, many im- 
раз questions would arise as regards the „ of the 

ways when acquired, the systems of traction to adopted in 
preference to the present system cf horse traction, and many other 
matters connected with the working of tramways, and these would 
have to be dealt with. It was, therefore, desirable in tbe public 
interest, that the best advice obtainable should be at command in 
order to indicate to the Council what would be the most efficacious 
way of utilising the tramways to the utmost extent. The Committee 
accordingly recommended that a tramway department should be 
formed, and that it should be referred to the Highways and General 
Purposes Oommittee to confer and report upon the organisation of 
the department, and to advise the Council upon the question of the 
salary to be paid to the chief officer of the department. 

Mr. J. W. Bun, in moving the adoption of the recommendation, 
stated that by Christmas the Council] would be called upon to ad- 
minister about 70 miles of tramway, or about double that existing in 
Glasgow. It would be necessary at an early date to inquire and 
report ‚проп the question of electric traction. Besides, they could 
not afford to ignore the strong recommendation from the Joint Com- 
mittee of the Lords and Commons a few weeks ago. That was a 

uestion which could not be put upon the present officials of the 
on Tramways Company. Then, again, with regard to the lease 
to the North Metropoli Tramways Company, the Council had 
power under the lease to lay down an imental line of not more 
{һап five miles, and up to the present Committee had not gone 
beyond the stage of preliminary inquiry. After the recess it was 
proposed to bring up the question of appointing & responsible 
officer. 

After considersble discussion, in which two amendments were 
moved and rejected, the original recommendation cf the Highways 
Committee was, on a division, carried by 75 votes in favour to 35 
against. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1808. 


Compiled expressly for this journal by W. P. TEOMPSOR й Oo., 
Blectrical Patent Agents, 892, High Holborn, London, W.O., to whom 
all inquiries should te addressed. 


15,208. ‘Improvements in electric heaters.” E. E. Gorp. 
Dated July 11th. 

15,222. "Improvements in electric accumulators.” H. H. LAKE. 
(J. Burns, France.) Dated July llth. (Complete.) 

15,235. "Improvements in electrical time switches" A. J. 
WnuszATLEY. Dated July. 12th. 

15,246. "Improvements in automatic break or interrupter 
apparatus for electric currents." T. B. KIxnAID RB. Dated July 12th. 
(Complete.) 

15,285. “An electrical generator" G. E. Apams. Dated July 
12th. 

16,300. “Improvements in electrically heated rolls for drying 
peper or fabric and for si purposes.” F. P. Snow. Dated July 
12th. 

15,303. “ Ар improved method of and apparatus for generatin 
and utilising electricity.“ H. H. Laxes. (J.J. Feely, United States. 
Dated July 12th. (Complete.) 

15,304. "Improvements in and relating to primary batteries for 
generating electricity." J. B. Les. Dated July 12th. 

15,346. “ rovements in seoondary batteries or electric accu- 
mulators.” J. I. CovsTENAY. (C. A. Faure, France.) Dated July 
12th. 

15,347. “ Improvements in electric switches.” J. G. Drxon. 
Dated July 12th. (Complete.) | 

15,349. "Improvements in and relating to moulds for casting 
electrodes.” Е. Faansxe. Dated July 12th. 


15,359. "Improvements in electric arc lamps.“ W. E. BuRNAND. 

Dated Jaly 13th. j 

16,421. “An improved electric арша and terminal oom- 
A. M. Day and Н. W. Corr. ted July 13th. 

15,443. “Improvements in electric switches." Vzairys, Ілмітар, 
and D. J. STERLE. Dated July 14th. 

16,468. “Improvements in porous cells or porous division plates 
for primary batteries, electrolytic cells and the like" F. J. Gr 
BRAND. Dated July 14th. 

15,467. "Improvements in electric time switches.” С.О. Bastian 
and A. Н. Grspmes. Dated July 14th. 

15,473. "Improvements in or relating to electrically operated 
station indicators or the like.” J. Wynzs, L W. Perryman, and 
J. О.Ілотр. Dated July 14th. 

15493. “Improved electric hippodrome and apparatus for use 
therewith.” A. H. R. РотмАлн and G. Cuppox. Dated July 14th. 

16,496. "Improvements in or relating to electrical time switches.” 
T. B. Bnowen and F. L. Martmezav. Dated July 14th. 

15,509. "Improvements in electric clocks." Н. WHIDBOURNB 
and A. E. J. Banu. Dated July 15th. 

15,548. “Improvements in electrical tumbler switches" R. G. 
EvERED. July 25th. 

15,573. "Animproved process for the manufacture of metal paper 
by electro-metallurgy." I.LawpauER Dated July 16th. 

15,613. "Improvements in electric and other pressure motors." 
R. C. Saver. Dated July 16th. (Complete.) 

15,646. ‘Electrically operated cloth cutters.” N. GARLAND. 
Dated July 16th. (Complete.) 

15,647. "Improvements in electrically ignited fuses for blasting 
purposes. H. BzTTERMANMN. Dated July 16th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Oopies of any of these Specifications may bs obtained of Меште. W. P. 
5 & Oo., 323, High Holborn, W. O., price, рс free, dd. 
in stamps). : 

1898. 

67. "Improvements in holders for electric glow lampe." TRI 
Ершон & Swan Unrrep EnzcrBic Lieut Oompany, Liurrgp, Н. C. 
Gover, О. Е. Рвостов, and W. G. Prex. Dated January 1st, 1898. 
Relates to a simple construction of the holder for an electric glow 
lamp. It consiste of & non-conducting base, which is divided longi- 
tudinally into two parts, one of which has two recesses, in which are 
placed the spring contact plungers having the conducting wires 
attached to their base. The two parts are held together by a casing, 
on which is screwed a cover which may hold a reflector. According 
to the modification, the two parts of the base are equal and similar, 
each having one plunger socket embedded in it, the wires being fixed 
by set screws before inserting the socket. 2 claims. 


305. “Device for preventing the displacement of the roller 
receiving the current from cables of electric railways with overhead 
conductors.” Р. MzvzRsrELD. Dated January 5th, 1698. Relates 
to a method of overcoming the difficalty that frequently occurs with 
electric railways worked on the overhead system, that where there 
are sharp curves the arm carrying the current receiving roller cannot 


adjust itself to the new line of direction. It consists in the arrange- 


ment of а spiral spring between the roller and the arm which will 
yield at sharp curves, since it readily gives both axially and tangen- 
tially, thus enabling the roller to take the required direction and 
obviating straining. 1 claim. 


817. "Improvements in electric railway conduit systems.” В. 
Тномрвон and E. SuLLIvAX. Dated January 11th, 1898. Relates 
to improvements in electric railway conduit systems, and consists of 
two chambers of substantially inverted trough shape, one chamber 
being located on either side of the trolley slot. The side walls and 
roof of these chambers are air and water-tight. Тһе only manner 
in which water can enter the chamber is by means of the bottom 
when the conduits become flooded, and in that event the water 
cannot rise to a sufficient height to reach the trolley wires which are 
suspended from the roof of the chambers. The above construction 
is only effective when the tracks are ectly level their entire 
distance. When the grades change the air and water-tight partitions 
or diaphragms are provided, one in each chamber. 3 claims. 


1,979. “Improvements in electrical conduits, and in the method 
of and apparatus for making same." Р. M. Jusricm. (Lithosite 
Manufacturing Company.) Dated January 18th, 1898. Relates to 
an improved methcd of making electrical conduits, which consists in 
winding a fibrous ma‘rrial, preferably treated with a cementitious 
substanca on a suitable mandrel by which said conduit is given its 
shape. Then hang the mandrel by one end so that the conduit will 
slip off by its own gravity, which polishes the interior thereof, giving 
the said interior a certain grain, or fibre, and preserving its shape so 
that when taid conduit has passed from its mandrel it will harden in 
the shape desired. 10 claims. 


1,416. "Improvements in telegraphic transmitters.” S. PBIOB, 
W. Puurs, and R. Wzisy. Dated January 18th, 1598 Relates to a 
keyboard transmitter provided with means for transmitting electrical 
impulses in the nature of a Morse code over а telegraphio line in 
combination with a propelling mechanism, therefore adapted 
enable the operator to store up the prepared record in advance of its 
transmission and at any speed desired, together with the additional 
propelling mechanism for causing the transmitted impulses to be 
sent at a substantially constant speed. 14 claims. 
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CABLE COMMUNICATION WITH CAPE 
| COLONY. | 


Тнк frequency of interruptions to the cables to the Cape* 
certainly calls for a remedy, and perhaps the most suitable 
manner of dealing with the position would be to lay a line 
from Sierra Leone to Cape Town, vid the Islands of Ascen- 
sion and St. Helena, always assuming that a careful survey 
shows such a route to be practicable. The approaches to 
both of these islands are steep, and Ascension may best be 
described as an extinct volcano; but should it be found 
possible to land a cable there with any degree of security, it 
would be a great advantage, not only to the islands in 
question, but also as increasing the chanoes of maintaining 
communication with South Africa. 

While not unfavourable to such a scheme, we must enter 
our protest against the means by which the “allied com- 
panies propose to carry this out. 

These companies, viz., the Eastern Extension Telegraph 

Company, the Eastern Telegraph Company, and an offshoot 
of the latter, the Eastern and South African Telegraph 
Company,.ask the sum of £20,000 per annum for connect- 
ing “the strategic points of St. Helena and Ascension." 
That is to say, that the two latter companies, which are, for 
all financial purposes, identical, finding that the existing 
cables to the Cape are inefficient, wish the Government to 
pay for a third, which will render their means of communi- 
cation better. We have before now called the attention of 
our readers to the large subsidies drawn from various sources 
by the companies owning the cables which, running along 
both the east and west coasts of Africa, reach Cape Colony. 
These subsidies amount annually to £125,000, or if we also 
include the subsidy which H.M. Government pays to the 
Eastern and South African Company for the branch line to 
the Seychelles and Mauritius, the annual amount is £153,000, 
and the total sam already received in subsidies by the com- 
panies concerned amounts to about £2,000,000. Surely, 
with such liberal assistance, beyond their actual earnings, it 
is not too much to expect that the companies connected with 
‘Cape eables should do anything within reason to improve and 
maintain their means of communication with South Africa 
without clamouring for an additional £20,000 per annum. 
. As te the actual income derived from the traffic carried 
we are not in a position to write, but the following extract from 
a letter of the Postmaster-General of the Cape throws some 
light on the subject. This gentleman says :— 

« I have not as yet been able to obtain reliable informa- 
tion as to the total value of the South African cable traffic 
during the year 1897; but although it will not, probably 
(owing to the depression in the Transvaal), reach the very 
high total of £300,000 attained to in 1896, I have little 
doubt that it. will exceed considerably the limit of £180,000 
fixed by the late Sir Johri Pender as а paying revenue for 
the existing cables. A third cable will almost entirely remove 


the risk of. total interruption of communication, and to that 


extent be very beneficial to South Africa ; but it is question- 
able whether, from a commercial point of view, a reduction 
of rate would not be more acceptable, and tend to develop 


the resources of the country.” 


* The Cape Town-Mossamedes cable belonging to the Eastern and 
South African Telegraph Company was interrupted last Wednesday, 
thus completely cutting off graph communication with the Ospe 

the West Ooast of Africa route. Ne pres e pays Telegraph 
otes of interruptions of the lines to the Cape up to date for this year. 
0 
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From the above, it will appear that the Eastern, and 
E stern and South African Companies should be quite in a 
position, not only to lay the additional cable to the Cape, 
which is so much required, without any augmentation of the 
already large subsidies, but might even go a step further and 
reduce the present high rates. That this could be easily done 
js clear when we remember that the Eastern and South 


African Company has long ago repaid its ahare capital in 


the ehape of dividends, which have sometimes been as high as 
18 per cent, and 19 per cent, per annum, 


ELECTRIC SMELTING. 

IT appears that the Americans are likely to lead us once 
more in the matter of electric smelting. Europe generally 
does the research work, but America is usually the firat to 
adapt the discoveries which are made to the practical busi- 
ness of life. We have yet another recent instance of this in 
the case of the electric furnace, the merits of which have 
been quickly recognised by American metallurgists. One 
of the most difficult ores to deal with economically is the 
aulpbide-nickel ore which is obtained at Sudbury, Ontario, 
and which resists the ordinary methods of treatment hitherto 
available. In a paper recently reed before the North 
Western Engineering Association, W. S. Horry describes the 
electric process which is now being used to win the metal 
from this stubborn оге, | 

The sdvantages which appeal to us most in electric 
emelting are the ease with which the temperature can be 
raised and regulated ; moreover, the heat is developed in the 
interior of the mass of ore, and thus the furnace is able to 
resist its intensity. Then there is the accuracy with whioh 
the charge of оге can be dealt with. All processes of 
smelting require а certain degree of heat at which they can 
be carried on most advantageonsly, and in the eleotrio 
furnace this heat can be indicat.d very accurately by the 
wattmeter, so that results once obtained can always be 
easily duplicated. SEC 

At Niagara some improved furnaces are now being leid 
down. These are large cast-iron drums, and resemble in 
appearance the spool apon which cables are wound. On the 
two outside peripheries iron plates can be clamped, and these 
serve to keep in the ores which are to be reduced. The dram 
is mounted on a shaft, and oan be slowly rotated by suitable 
gear. The electrodes are carbons fixed side by side, their 
points touching an imaginary line drawn horizontally through 
the axis of the farnace. The heat due to the resistance 
of the ore is, of course, developed between these two pointa, 
and, as the ore is reduced, the resultant metal lowers the 
resistanoe of the furnace, and the amperemeter rises. 
When this occurs the furnace is slowly rotated, and by this 
movement the metal is drawn down away from the electrodes 
and fresh ore is also brought between them to be acted upon 
in like manner. The reduced ore cools within the furnace 
and can be extracted cold at the other side of the drum after 
moving the clamped plates. The adjustment of the 
furnace is to be automatic, a small motor controlled by an 
ammeter rotating the dram and keeping the current con- 
stant. This furnace is the outcome of elaborate experimenta, 
aud jadging from the results which the author of the paper 
describes, we should expect great things from it. 


More “Imperialism TN the enthusiasm of the Jubilee a large 
at the amount of money was accumulated for the 
Imperial Instituts. purpose of furthering the interests of British 
trade, Contributions poured in from all parte of our 


Empire, Speeches were made and the champagne flowed ; 
but the motives were worthy. There was to be a grand 
centre here in London which should form а kind of 
information bureau for British traders and which should, 


. by accumulating the right kind of knowledge, help them 


to compete with foreign rivals. Unfortunately, all the 
enthnaiasm and the money which was subscribed took shape 
in that clumsy organisation which we know as the Imperial 
Institute, And soon it was realised that all that patriotism 
had succeeded in accomplishing waa the formation of a swell 
west-end club. The record of the Imperial Institute is one 
of folly and futility. We doubt whether any rection of 
British trade or industry is one jot or tittle the better for its 
existenoe. Apparently the chief aim and object of the 
management is to reap in gate money; for, of course, the fat 
ealaries must be paid and the wherewithal must be found 
somewhere. The other day it was the art of music which 
gave vent to protest; the musicians in this country (and 
there аге not a few) found themselves crying; “ Ате not 
the waters of Abana and Pharpar, rivers of Damascus, better 
than all the waters of Israel?” But the management thonght 
otherwise. They believed that the importation of a foreign 
orchestra would draw the shillings from the public pouch, and, 
they argued, Imperialism may go to the dogs, we want our 
bread and cheese, and we mean to get it. The latest example of 
the poney (or want of policy, we scarcely know whioh), of 
thé Imperial Instituts is evidenoed by the treatment whioh 
has been dealt out to the exhibitors at the Acetylene Gas 
Exhibition now in progress there. It seems that there are 
some 30 British firms who are exhibiting what they can do 
in the way of introducing acetylene as an illaminant. There 
are also two foreign exhibitors, one an American and the 
other a German, One would have thought that here was an 
opportunity of pnshing British enterprise, or at least of 
allowing the dead weight of the 90 British exhibitors to 
overcome that of the two foreign exhibitors. But the littls 
Englanders who control the destiny of the Imperial Institute 
thought otherwise. Arrangements were made and invita- 


tions issued by one of the foreign exhibiting firms referred 


to for a “‘ private view” of their exhibitae, and a luncheon at 
1.80 on the same day was accorded to all Press representa: 
tives who chose to avail themselves of the opportunity. 
The result was that the Preas representatives came, inspected 
the foreign stall, and practically that only, and having 
eaten a good luncheon and listened to eulogistic speeches on 
the merits of the foreign acetylene apparatus, went away, in 
many cases, with the idea that they fad seen all that was 
worth aeeing in the show. Asa natural sequence, glowing 
aocounts of tbe foreign apparatus followed in the Press, and 
in а numb.r of instances to the utter disregard of the merits 
and interests of the British exhibits and exhibitors. To 
“steal a march" thus on our manufacturers may be con- 


sidered very “smart,” but it is not becoming and does not 
-aceord with our sense of what is fair and right. The 


_ acetylene vA he on the premises of the Imperial Institute 


are permitted there for pnblic and not “private” exhibition, 
and those responsible for the practical working of the Imperial 
Instituts should be called to task for their conduct in this 
matter. We do not suppose for one moment that anythirg 
-comparable to champagne and a free luncheon will have 


found its way to the pockets of those who are responsible 


for this glorification of foreign to the disadvantage of 
native enterprise. Far be it from us to suggest such а 
thing. But the fact remains that the public will believe 
what they read in the Press and will imagine that the 
problem of atilising acetylene as an illuminant bas been 
solved by the firm who provided the champegne to those 
representatives of the Preas who, on the opening day, wrote 
ар the exhibition. We feel that we can s out too 
plainly on this subject because, as a matter of fact, we have 
no interest whatever in acetylene, ard, indeed, as our readers 
know, we have constantly pointed out the dangers and 
difficulties attending its use. But we believe in fair play, 
and even if the authorities of the Imperial Inetitute were 
not disposed to favour the exhibits of British traders, they 
might at least have arranged that the 80 British exhibitors 
should not have been placed on one side in order that a 
foreign firm might sweep up all the glory. 
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METALLIC RESISTANCES. 


Br E. KILBURN SCOTT, A. I. E. E. 


(Concluded from page 108.) 
Eypanpep metal made of sheet wrought-iron may also 
be used, and is preferable to wire netting in some cases, on 
scoount of its being stiffer and more self-supporting. It will 
dissipate energy at the rate of about 200 watts pər pound 
weight, and suitable sizes of sheets are 8 feet long, 18 inches 
wide with } inch mesh. The following Table VI. gives the 


approximate carrying capacity and resistance, &o. 
Тавгв VI.—PaRTICULARS OF EXPANDED METAL (TROY). 


Resistance of (Approx. weight Approx. | 
Thiokness pridem Iu. Dive 1 inch ‚|° piece 1 inch price per, 
e and 1 foo wide an uare yard. 
BWG of width. long. 1 foot long. i 

8 d. 
16 93 am 0025 ohm 3:5 os. 3 6 
18 75 „ 0032 ,, 2°4 „ 9 8 
92 46 i 0041 „ 16, 2 0 
11 „ 1 9 


U 395 „ 0055 „ 


It may be mentioned in passing that expanded metal gives 
Gallen protection to resistances built of wire spirale, and 


Fie. .- GLA TA BasrmTANCE WITH UBLE грма Con raor AND 
Fm ADJUSTMENT. 


looks neater than perforated sino, for which the writer 


subetitnted it some years ago. 

Resistances used for electrolytic or eleotro-metallurgioal 
work do not call for muoh remark, but it may be interesting 
to note that where very large currents have 
to be dealt with, it is generally more con- 
venient to use copper in place of the higher 
resistance allo he copper being of much 
unaller area facilitates the actual mechanical 
construction of the rheostat. 

Field ooil regulators are often made with 
the wire wound on to a alate centre and fitted 
with a sliding contact, this method having 
the advantage that. very fine adjustments 
may be made. Fig. 1 shows such a resistance 
fitted with a doable contact slider. The wire 
is kept in position by cutting а thread on 
the corners of the slate and then winding the 
wite into the es. It is wound on under 
tension and nothing larger than No. 15 B.W.G. 
ought to be used. 

If a larger area than this is required, two 
o¢ more smaller wires in lel will give it. 
Sisto is a fair conductor of heat and does not 
chip or crack except under exceptional cir- 
camatances. Ву the rubbing of the contact 


A point which is often neglected, is the distance apart of 
the supports, and fig. 2 may therefore prove useful, as it 
shows approximately the best praotice in this matter. The 
supports may be of slate, bnt pot or cheap porcelain is the 
better insulator, although not so good а condactor of heat. 

It is а great, mistake to skimp the ironwork of a resistance 
frame, as if this is done it is very liable to get ont of wind. As 
a matterof fact, from the dissipation of heat point of view, it 
is advantageous to have plenty of metal in the construction ; 
iron, for example, absorbs something like 2,000 foot-pounds 
in heat units to raise one pound from no degrees to 100? C., 


PORTS 


i s a 


No. 10 & 9 
No. 847 
No. 6 & 5 


Fic. 2.—8HowimG тне Distanca APART or SoPPORTS FOR WIRES 
SPIRALS OF VARIOUS DIAMETERS. — 


and consequently this in itself materially assists the cooling 


and increases the radiation surface. In America, grids made 
of cast-iron have been used as resistances with much suooess. 

Fig. 8 is a design for a frame which can be built up 
without the necessity of making patterns. As will be 
seen, it is made of tee iron bent round and welded, the end 
wires of the spirals being kept from contact with the iron 
by small ү insulators. Several of these frames can be 
readily bolted together, as shown in the small plan view, 
whilst the corners of the tee iron are very convenient for 
holding the wires leading to the switch contaota. 

Messrs. Siemens & Co., of Charlton, make very neat 
resistances by enclosing wire spirals in iron tubes and 
filling in with fine sand. This makes a solid job, and it is 
found that whilst the sand is a good insulator, it is at the 
same time a sufficiently good conductor of heat to give ample 
radiating surface. T4 

The General Electric Oompany of America use what are 


the wire will become worn down in time, but 1 


this can be remedied by turning the alate 
wand. No. 15 to 18 B.W.G. is generally 

on four turns per inch, No. 19 to 22 
B. F. d. at five turns per inch, and smaller 
mire at six turns per inch. When two wires 


Plan. 


si 75 < they аге, of course, wound 
a dou 5 
The ordinary resistance constructed with wire colla is 


ordinary resistance 
Usually fixed with the spirals in a vertical position in order 


to do away м much as possible with the sag of the wire. 
From the point of view o keeping cool, however, the hori- 
zontal position is the best, because the numerous oon- 
"ете currenta can then have fuller play. 


- 757 B D 6-5 Gv 


called “рас 


Р, pot or porcelain support; T, tee iron; 1, insulator. 


Fic. 3.—БЕйятАНОВ Framm мари ОР TEE IRON, sHOWING 
METHOD OF ARBANGING THE COILS AND SUPPORTS. 


ked card” resistances. A definite length of 


German silver ribbon is wound on to a tube of as 

formed on a steel mandrel, and when the mandrel is 
withdrawn the tube is flattened and creased ina press. In 
building up a large rheostat, a number of these unit cards 
are placed side by side separated by asbestos sheet, and the 
whole is then clamped between suitable end plates, To 
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increase the radiating capacity and give strength, iron 
plates are ingerted at intervals between the cards and project 
beyond the general surface of the section. The use of 
cards built up in this way allows of a very large resistance 
capacity being placed in a small s whilst the creases 
effectively hold the unit cards from нна 


For tramway motors this firm have usd а “rheostat 
cable” consisting | 


of 42 No. 20 В and Жар | 


B steel wires. The 
cable is fixed under 
the car where the 
air can get at it 
easily, and although 
it is not able to 
dissipate its heat so 
readily it is much 
preferable to noisy 
loose wire spirals. 
As а matter of fact, 
owing to the almost 
univerral adoption 
of the “series 
parallel " instead of 
purely *rheostatic " 
control of motors 
the use of resist- 
ances in traction 
work is now con- 
fined within very 
narrow limits. Sach 
resistances ag there 
are, including the 
shunt for weaken- 
ing the fields, are 
generally made up 
of six or eight 
panels, built of 
gheet iron ribbon 
sandwiched with 
strips of asbestos 
end closely packed | 
in an iron frame. аан 
This frame being | 
sometimes set in 
firebrick. 

The neatest form of small resistance is that in which the wire 
is embedded in an enamel or other material and backed by a 
ribbed cast-iron plate to radiate the heat. 
were first introduced for electric cooking appliances, and the 
difficulty was to get an enamel which would not, be liable to 


Fia. 4. 


crack. This has now been surmounted for the smaller 
wires at any rate, and field shunt regulators made in this way 
and fitted with multiple contact switches are coming into 
extensive use. 

One form, shown in fig. 4, is known as the Carpenter enamel 
rheostat, and is being manufactured by the Ward Leonard 
Company, of America. In it a special enamel attaches the 
wire to, but also insulates it from a cast-iron radiating plate, 
the whole being fused into оре integral mass. It has been 


НАвовклүЕв-Вївр ÉrzorRoLYTIO0 PRooOESS.—A COMPLETE CELL. 


Such resistances · 


— — 


found that a wire heated in this way will, with the same rise 
of temperature, carry a much heavier current than when 
simply exposed to the air. It follows, therefore, that for a 
given wattage loss the cubic contenta of the resistance as a 
whole can be kept very small. Without reckoning in the 
area of the radiating ribs, the plates will dissipate oon- 
tinuously 5 watts per square inch of overall plate area, or, for 


example, a plate 10 
inches x 10 inches 


watts. 

For large cur- 
rents а thin corru- 
gated metal ribbon 
is attached edge- 
wise to the radia- 
ting plate by means 
of the enamel. The 
same company also 
supply a rheostat 
in which the resist- 
ance is embedded 
in a mass of insu- 
a hih oapacity far 
a high capacity for 
the quick absorp- 
tion of heat. 
Powdered firebrick, 
or slate, or slag 
wool, would 
bably be found use- 
fol materials for 


this Ў 
The Stewart 


Electrical Syndi- 
cate, Limited, are 
:also supplying some 
very neat ironc 
rheostata, in which 
the resistance wire, 
after being first 
wonnd on to а 
slate alab, is covered 
with. cement and 
| then completely 

encased in a cast-iron:ribbed cover, The wire and cement is 
thus sealed quite away from accidental or mischievous inter- 
ference. | 

These very compact metallic resistances have undoubtedly а 
future before them, as they are fireproof, non-oridisab igable, 
cannot be attacked by chemicals, and are unaffected by 
vibration. It would not be surprising, therefore, to find the 
шше Companies insisting on their use wherever 
possible. 


ERRATA.—Page 71, line 41, should read “ watis per yard 
is inversely proportional." 

Page 72, line 12, should read “supplied with damp proof 
ooating." S CN 

Page 108, line 16, should read “ make it non-inflammable.” 

The various makers’ tables should be used with discrimina- 
tion, but they are very useful as a rough guide ; indeed, in 
most cases they are the only information available. 


HARGREAVES-BIRD ELECTROLYTIC 
PROCESS. 


Іт has been said in there columns more than once that the 
essential test of an electrolytic ia, how does the cost 
of production compare with chemical and other systems? 
We have especially in mind at the moment the manufacture 
of alkali and chlorine, and in this direction electrolytic 
methods are full of promise. Most of the electrical methods 
in use in this country have ben referred to by us, but the 
Hargreaves-Bird process differs so materially from others 
that we should like to speak of it in more detail. 


a lem 


a 
Sudu 
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` We have, through the courtesy of the General Electrolytic 
had an opportunity of witnessing the 
be 


Parent Company, 


H ves-Bird system in operation, and it cannot 
в some interesting and original 


features. The cell, an illustration of which is given, 
measures 10 feet by 5 feet, and is practically composed of two 


doubted that it 


side walls placed at 
a very little dis- 
tance 8 The 
Mel of tbe dis 
of tbe dia- 
ruis and са- 
thodes consisting of 
wire gauze. 

In the narrow $ 
between the walls is 
placed the salt solu- 
tion into which the 
anodes dip. The 
anodes consist of 
irregular blocks of 
carbon built up on 
a leaden rod. The 
wire gauze, which 
we have said forms 
the cathode, is 
placed in close jux- 
laposition to the 
diaphragm, and the 
combination i8 
practically water- 
tight. When a cur- 
rent, however, passes 
between the carbon - 
anode and the wire 
fus cathode, the 
iaphragm becomes 


View or DIAPHRAGM REMOVED FROM Ог. 


porous, and while chlorine gas is evolved from the anode, a 
soda solution appears on the outside of the partition. As 
the soda forms it} is washed down by steam, which is 
injected into the cell, or if a mixture of steam and carbonic 
acid gas is injected, ‘carbonated soda is obtained. On 


the occasion of our visit cer 


from the cell in a 
steady atream. The 
carbouic acid was 
obtained from the 
мег of combus- 
a gas engi 
which was driving 
the electric generat- 
ing plant. The 
chlorine gas is ex- 
tracted from the cell 
by means of an ex- 
tractor, and after 
passing through a 
separating chamber, 
Hoary in 

chamber, The dis 
phragm, two views 
of which are given, 
one in the cell, and 

other ont, is 
composed of silicate 
of asbestos, and the 
Process of making 
one 18 exceedingly 
simple. The follow- 


ng extracts from 


Prof; Ramsay's 


Терог on the 


тев - Bird 


st both soda ach and bleaching 
to consider these producte together. 


shows that if no waste of chicrine eccurs in tbe 
jowder, one ton of the products 


of carbonate and 1,445 lbs. of bleach. 
best authority that "in quantities, 


it is 


the 
Will consist of 795 Ibe. 


bleaching 


bonated soda was running 


- Vzaw or Cann SHOWING DIAPHBAGM IN POSITION. 


powder are prcduced by 


the total cost for an electric horse-power-hour, including salaries and 
maintenance, should not exceed 0 25d., supposing, say, 1,000 borse- 
power or more working, say, 130—150 hours per week.” From 
measurements made by myself at Farnworth of the electric horse- 
power required to produce a known qĘaantity of коба (taking the 
voltage measured at the dynamo, and not at the electrolytic cell), the 
cost of the mixed products, soda and bleach, comes to £1 4з. 10d. 
per ton. This figure, of course, refers to the cc st of the current alone. 

The selling price of 
the same quanti ies of 
soda ash and bleach, 
at 44 10s, and £5 a 
ton respectively, is 
£4 168. 6d. The margin 
is £3 11s. 8d. 

But the soda ash 
made by this process 
would have to com- 
pete, not with ash st 
£4 103. а ton, but with 
soda ash made by the 
ammonia-soda process, 
the costof manufactur- 
ing which probably 
does not exceed £2 10s, 
a ton. Т.е margin, 
in that case, would be 
£2 193. 2d. а ton. 

2. The only part of 
the plant which will 
require renewal, apart 
from ordinary wear 
and tear, is the porous 
partitions. These are 
constructed of a sili- 
cate composition, on a 
basis of asbestos fibre. 
I have seen one made, 
and have satisfied my- 
self that the operation 
is а very simple one, 
and requires no great 
expenditure of time, 
labour, or money. I 
am informcd that it 
ig found advisable to 
renew these poni about once a month, The operation of re- 
placing an old partitioh with a new one is also one which demands 


little time or trouble. - 


Inasmuch as each cell forms a unit, апу breakdown which might 
occur would be confined to спе single cell. And as it i proposed to 
use about 250 cells, the stoppage of a single one would lead to no 
great loss of output. Of course, cther cells would be kept in reserve. 
| 3. Tbe cell at pre- 
'ent in operation is 
similar to other cells 
which it is proposed 
to erect, both in siss 
and in construction. 
Tae works would 
largely consist of а 
number of cells, the 
same in every respect 
as the one now in use. 
The output of this cell 
I find to be 233 Ibs. 
of soda ssh a day, or 
37 95 tons а year of 
365 days. It is in- 
tended, Iam informed, 
to erect 250 cells, of 
which the output 
would bs 9,488 tons 
nu year of soda ash (if 
all tbe soda were so 
in tbat form, of courte 
an equivalent amount 
of caustic might be 
m ade), and 17,250 tons 
of bleach, assuming all 
'the chlorine to be used 
without waste; if the 
usual loss of 5 per 
cent. is deducted, the 
yield would be 16,400 
tons. At the present 
prices of bleach and 
soda ash, tbe sale of 
these products would 
bring in £124,700, and 
the cost of the current 
000, leaving a margin 


required for their manufacture would be £33, Oh ancestors 


of £91,700 to cover the cost of the other processes 


aud to divide as profits. e to state the cost of the 


; ient to enable m 
My experience is not I tbink that I should leave a large 


rocesses n ; 
other pat wore to assume that half the margio, or £46,000, would be 


margi 
ient. | 
те b sizo of each dell is Cetermined by the size of tbe porous 
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partitions; those which I saw had the dimensions of 10 feet by 5 feet, 
the two which formed two sides of the cell on their outer 
surfaces, from which the carbonate of soda was dripping, 100 square 
feet. Each cell, inclusive of projecting bolts, &c., is 3 feet wide and 
12 feet long, and covers an area of 36 square 

gengway each oell will stend in an area of 135 square feet. The 
250 will, therefore, cover 34,000 square feet, or, allowing some 
extra space, say, 4,000 square 

yards would, therefore, contain the cells with ease. 

A very important fact in connection with this process is that there 
are no 5 The Leblanc process produces enormous heaps 
of soda which create such a nuisance tothe manufacturer and 
often to the neighbourhood; the ammonia-soda process has to con- 
tend with large amounts of chloride of calcium liquors and lime 
residues, which must be ves-Bird 

the brine yields 

leaching powder; the unused brine may be 

to become again saturated with salt. s must be pronounced an 
enormous advantage. 

The soda produced is of high purity. The sample which I 
examined from that which І saw produced contained only 1:02 per 
cent. of salt. The complete analyeis is as follows :— 


Carbonate of soda... — ...  ... 9769 per cent. 
Sodium chloride "m 109 „ 
Bulphate of soda... .. . 077 „ 
Salphite of soda  ... sve * 0:52 ñ 

| 100 00 


Tube presence of tbe sulphite and sulphate of soda is accounted for 
by the fact that the carbonation of the caustic was brought about by 
the escaping gases of a gas engine. The solution, as it ran out of the 
cell, was sufficiently strong to crystalise, depositing soda стаз оп 
cooling; воба crystals might be obtained, therefore, direct the 
cell, and the residual mother liquor might be evaporated for soda ash. 
The ash was absolutely white, even before ignition. 

Io conclusion, my opinion is that this process is one of the most 
beautiful I have ever seen, and I think that the figures which I have 
given show that it is destined to prove a great commercial success. 
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M. WITZ ON THE DIESEL MOTOR. 


Wanrtixo in the Revue Général des Sciences, that well-known authority 
on tbe gas engine, M. Aimé Wits criticises the Diesel motor and ex- 
plains it. He shows first how the Carnot cycle, which gives а maxi- 
mum efficiency commences with an isothermal coiapression, continues 
the compression adiabatically, commences the expansion isoth 
and continues it to the initial point adiabatically. But to secure an 
ignition temperature from the adiabatic rtion of the compression 
it would be necessary to use a pressure w would be inadmissibly 
high in practice. M. Diesel therefore abandoned the double com- 
ression and replaced it by a single adiabatic compression whereby 
e attains the temperature of ignition. He then introduces fuel and 
allows expansion to p along an isothermal! until the fuel entry 
being cut off the remainder of the expansion takes place adiabatically. 
The effect is not equal to that of the Carnot cycle: it is less though 
still high. For a pressure of 250 atmospheres the efficiency is 
0730. Good as this is the ordinary gas engine would give an equal 
return for equal compression and possesses all the advantages in 
elasticity and power, complete combustion and smartness of ranning, 
that is possessed by the Diesel motor. In а word, the Diesel motor 
has no theoretic pre-eminence over the ordinary combustion motors. 
Though M. Diesel contemplates air com on to 250 atmosphercs 
and the a ment of solid fuel pulverised, in reality the engine 
set to wor A summer, 1897, only 36 atmospheres of com- 
pression and used petroleum in one cylinder in place of the three 
cylinders contemplated in the compound ideal engine. The theoretic 
cycle is cut short at each end of the diagram, and the cycle is as 
follows: (1) Indraft of air during the descent of the "piston; 
(2) compression of this air on the up stroke; (3) introduction of 
combu:tible gradually, and expansion along the double curve first 
isothermally and then, after cut-off, adiabatically; (4) exhaust. 
There is a small air compressing pump which delivers 4 a 
reservoir, distribution is effected by valves by cams. The 
valves are in no sense peculiar, but are таз оешу made for the 
bigh pressures employed of 35 atmosp 
however renounced ideas ae to 250 atmospheres. Injection o 
combustible is regulated as to its duration of injection by means of a 
centrifugal governor. Though Diesel has not been able to realise his 
expectations, his motor may be considered worthy of attention. 
The substitution of a ical cycle of maximum efficiency for the 
Carnot cycle has va , and the actual motor is less original than 
the idea which gaye it birth, but the cycle realised is sufficienti 
interesting to constitute a distinct event in the history of the ol 
motor in xs The existing motor, as made, has а power of 
about 20 H.P., a cylinder of 07250 in diameter and 0740 
stroke. It makes about 160 revolutions per minute and con- 
sumes 238 grammes of oil per HP.-hour effective (? brake) 
at fall power, and 278 mes at half power, a remarkable 
result comparable with the Priestman 8 H.P. engine at the 
Plymouth trials, which consumed 385 grammes; the Niel motor 


Even ia 


Meaux of 6 H.P., which used 307 grammes, and the Grob 

P. which used 271 grammes. 44 H. F. motor of one Раш 
was claimed to have only used 250 grammes. Thus the Diesel motor 
is allowed by M. Witz to be the first in economy. The calorifis 


power of petroleum being 1101$ calories, the horse-power. 
021 calories. The * = 


NUMBER OF TELEPHONES IN US. 


Tas total number of hones in use in various countries as 


recorded in several pu ons, may be tabulated as follows: 
Electrical Btate De- aoe | 
Country. | СЫ саны, J ur. 1886.” 1882, 
1898. 1 
| 
Angola, Province of 200 xs "A 5 
Austria a .. 20,000 18,950 9093 |... ... 
Australia, South 14,00 % 20 a easet ose 
Australis, Western 14,00 б» | m 
Bavaria... .. 15000 |... | 
Belgium 6 11,000 9,400 8,365 2,156 
British In . 2,0C0 | eee II ee eee et 
Bulgaria 905 24982. 
Oape of Good Hope 60-0 » И 
Cochín China 20) | eee eon | Ф ee * oe 
Cuba aes 2.500 ex. wee TI 
Denmark ... 15,000 gat ues 1370 
England 116,000 2 iss 15,114 | .. .. 
F d eee 6,000 eee eee . ses eee coe 
France — 35,000 31,681 7,175 4,670 
Germaoy ... ; 140,000 131,577 "E 2 322 
Greece ee ee e [21] 06 @eo eee eee | 00 oot 
Holland 13800 pres 2,493 1,100 
Hungary .. - 10, А ‘ee --— 
Ireland е 20,000 I owe eee eee | eee see 
Italy 14,000 11,815 8,346 | 3,902 
Japan eee 9 7,000 eee 066 eee оог eee eon 
Luxembourg ssi 2,000 1,356 a: We seas Tues 
New South Wales... 8,000 eee eee ee ee eee eee 
New Zealand oe 7,000 ee eee „өө eee eee ãů %% 
Norway 21,000 "ET "s РР? 
Portugal ee oe 2,000 ° ees 200 eee 350 
Rumania " ee 400 337 m ТҮ eee эое 
Russia " ü 18,000 16,050 5,280 900 
Sootland eee ee 35,000 eee oes | „өз e** eee vet 
eee 100 eee eee eee eee oes e? 
Bpain 00 [EE 12,000 ! 10,81 eee ` 96е 594 
Sweden „| 062000 | 48,854 5,705 1,00) 
Bwitserland ee | 000 : 23,446 4,900 | 1,900 
| 1,000 | eot eee 009 | 
| 
| 


Wurtemberg 8 


In considering these figures it should be borne in mind that they 
have been obtained from several sources and. were gathered by 
different observers under g conditions; ‘hence they can be 
accepted only as approx correct, and showing considerably 
less than the actual number in use. Е 

It should also be remembered that few foreign telephone exchanges 
have been modernised and brought up to date; that oorivbrsational 
traffic is so light and its value as а time auf travel saver so little 
understood, that long-distance equipments are not considered an 
essential part of the office furniture, as they are with progress’ 


American business houses, and tbat the foreign subscriber 


less service, both in quantity and in quality, for his rental than the 
same relative amount brings in this country. 
As far as it goes, the character of foreign telephone service is M 
as grounded iron circuits and obsolete methods will permit; 
ut it a provokingly slow to visitors from American cities. 
where there are said to be 30,000 telephones in use, 
the average number of calls per subscriber is only a fraction over 
seven—that is, two or three in the forenoon and three or four in the 
afternoon; while in Chicago the average number of calls per sub- 
scriber is 30, and there are only 15,000 telephones here. Then in 
San Francisco, where there are over 10,000 telephones in service, the 
average number of calls per subscriber is nearly 20, though the 
population numbers but 400,000. No city in the world сао show 
such remarkable growth in the character and output of its bone 
service, and in the rapidity with which its citizens have been afforded 
every possible facility for using the telephone as Ban Ё 


* Electrical Engineering, Chicago. 
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FRENCH TECHNICAL EDUCATION. 


A ВЕРОВТ on technical education in France by Mr. Charles Copland 
Perry has been issued in the form of a blue book by the Science and 
Art Department. ; ; ; 

The report is divided into three sections dealing respectively with 
recent legislation on French primary technical education, schools 
visited, primary and secondary, and a summary in which Mr. Perry 
draws conclusions. | i 

The State Organisation of Primary Technical Instruction in France 
owes its inception to a discussion in the Chamber of Deputies in 
January, 1878. The resulte of French industry, as displayed in the 
Exhibition of that year, were felt to bə unsatisfactory, and it was 
thought desirable to devise some means of arresting the decline of 
technical skill, which was due to the unsatisfactory conditions at- 
tending ordinary apprenticeship iu workshops, whereby the trade of 
the country was becoming seriously affected. A proposal to create a 
complete system of technical instruction which would comprise a 
school in each department under the supervision of the seil 
Gé: сга], the equivalent of the County Council, was lost, as it involved 
the idea of assigning a special and independent position to technical 
education, and was thus unpopular. A counter proposal to graft 
new technical schools on existing elementary schools was ac- 
cepted, and resulted in the law of May llth, 1880, the effect 
cf wbich in the main was to create a new order of schools 
under the name of Ecoles Manuelles d’Apprentissage. The 
ides was to provide general technical instruction and not an 

apprenticeship to any definite trade. The law assimilated to these 
new schools the existing primary schools which already comprised 
courses or classes for technical instruction. It threw the expense of 
both these schools u the commune or department as “ pri 
tchools," and it placed them under the dual control of the Ministers 
of Public Instruction and of Agriculture and Commerce. An adminis- 
trative order of 1881, however, made the law a dead letter o to 
a blunder in its wording, and from 1880 to 1888 no school could be 
founded; s fact admitted in the French Senate during the Budget 
discussion of 1887, previous to which, however, ia 1886, a commission 
was appointed to consider the best way of giving effect to the law of 
1880. The commission effected a compromise which took shape in 
the decree of 1848 which forms the basis of the existing agreement 
between the two Ministries. 

The report goes on to say that the schools thus established have not 
been a success except where local effort has been particularly directed 
to make them so. Usually the tendency of the schools has been 
towards a general education of an indefinite character. The schools, 
in fact, aa а rule only succeed in turning out déclasse youths who 
“sæ croient des savants”; become useless members of society, and 
resemble, in fact, the product of the English Board Schools—hopeless 
as ladies, useless as servants. But there have been founded also three 
schools of a somewhat different type at Viergon, Voiron, and 
Armenticres, These were opened in 1886 and 1887. They are simply 
schools comprising an infant and primary elementary side, and at 
each stage technical instruction, which, commencing at the earliest 
age when of little importance, continues to the esd of the course, 
when it becomes of the first moment. The apprentice passes from 
these schools either into a workshop or to a technical school in the 
proper sense. These schools really prepare for artisan and industrial 
Ше, leading the youth right up to the factory where they ought 
certainly to land him with a good deal cf handicraftiness capable of 
quickly developing into skilled men. Real shopwork in these schools 
begins at 12 or 13 years of age. The first year it occupies three hours 
a day; in the second year, four; and ia the third year, five hours. 

Taere іг no s ecialisat ion during the first year, the time being 
equally divided between the joiners’ and the fitters’ shop. Selection 
ls then made, and the boy works at special work, it may be on 
metal, wood, or textiles, but whatever the work it bears а close relation 
to the local industries. These three schools represent the official French 
solution of the problem of technical or rather craft schools. 

In 1892 the Minister cf Commerce acted alone in the founding of 
4 new class of schools, the Ecole Pratique de Commerce ou d'Industrie, 
M а means to primary technical education undertaken by the State 
snd supported as to salaries by the State, but plant is paid for by 
the commune which also maintains it under a minimum five years’ 
Sauen. There are now ten of these purely Industrial schools. 
edu nig, the report explains that the general aim of technical 

cation in France is to replace the old apprentice system and turn 
cat workers only requiring a little shop practice to become full 
workmen capable of roducing. The ool aim to make good ap- 
8 who have then to learn how to become producers, In brief, 
0 rench system recognises the old apprentice system to be dead. 
mud gee schools do not do this so much as they endeavour to 
principles which the student is to ase in the workshop in con- 

more Orth his practical work. The French ideal is bly che 
correct, What is wanted to-day is better workmen at ond ehd 


K ire ale and at the other better managers. On the whole, perhaps, 
sind the latter we are short. ‘The tendency in England is not to 
d dt en of technical knowledge or scientific att ta at the 
to the мт сесси Yet Huge n are so employed in Germany 
— ыыы EIA E 
SMOKE PREVENTION. 


Owme to the Welsh | | ; | 
i coal strike London chimneys are amoking, whet 
u tbe ше of ^ Welah” has been relied on to prevent the evil. 
le had on the steam producers that they should be heavily 


fined by magistrates because of unavoidable smoke. We say unavoid- 
able because in many instances there are water-tube boilers, and these 
must smoke with bituminons coal, as now 5 used, until 
such time as they can be altered by the introduction of brickwork in 
such a manner as to care or much mitigate the evil. The Æ 
sympathises with the steam user, claiming that smoke provention has 
been attempted for 50 years unsuccessfully. At the same time, while 
we agree with our contemporary in not [a too much stress on the 
standard text-book information as to air admission and other means of 
smoke prevention which are 200 often useless, or, at most, mitigations 
of the evil, we cannot agree that everything bas been done that is 
possible. Nor can we agree that locomotive type boilers need be 
such smokers as they are. Nor even, indeed, water-tube boilers if 
Properly arranged. The electric companies have relied on Welsh 
because their water-tube boilers are such smokers, and even the 
so-called remedy of more boiler room is at best often a fool's remedy 
for smoke, and may even be provocative of the evil it aims to cure. 
Stated in brief, bituminous fuel gives off smoke for two reasons. 
One is that arrangements are wanting for the proper admixture of 
air with the fuel gases. This is the case with the ordinary vertical 
boiler, the locomotive boiler, and the ordinarily arranged water- 
tube boiler. It is not the case with the Lancashire boiler nor with 
the locomotive boiler as employed on railway duty, as to which sub- 
ject more anon. 

The second reason is, that the gases are not allowed to attain 
or retain a sufficient temperature to effect their own complete oom- 
bastion. Both the foregoing reasons are frequently found to exist 
together when smoke cannot fail to be produced in dense volumes. 
Clearly, if these are the reasons for smoke existing, the opposite con- 
ditions will effect smoke prevention. First, as to the question of 
farnace arrangement. The locomotive type boiler is a very bad 
smoker; the locomotive proper is very fairly a non-smoker. The 
difference as regards structural arrangements is, that the latter has a 
brick arch projecting from the lower part of the tube plate well 
forward towards the fire door. This compels the products of 
combustion tu travel to & point where they meet air coming in 
at the door scoop, and the mixed gases and air then freely burn in 
the upper balf of the fire-box and enter the tubes fully 
burned and hot; whereas, without the arch, the gases produced from 
the fuel pass unbarmed direct to the tubes, and farther combustion 


is hopeless. In the vertical boiler the same happens, and may be 


prevented by the use of a projecting diaphragm to compel all the 
[720си of combustion to intermiogle near the door іп presence of 

reshly admitted air. In the water-tube boiler there is direct passing 
cf gases from the fuel bed to the water-tabes, a wrong arrangement, 
{о be prevented by an arch over the furnace to compel the gases to 
stream over the whole length of the fice, together with the door- 
admitted air. All this is structurally carrisd out in Lancashire, 
Cornish, or Scotch marine-boiler furnaces, the final combustion 
taking place at the bridge. Why, then, are this last class of boilers, 
though better than the former, still smckers, often to a serious 
extent, even with the best and most careful firing. For an 
explanation we must look to our second reason - lack of 
sufficient temperature. In a furnace more or less bounded 
by water-cooled plates, heat is abstracted from the fire and flames so 
rapidly that, with bituminous fuel, smoke is inevitable. Тае vertical, 
the locomotive, and the Lancashire boiler -hgye their fires quite sur- 


‘rounded by water-cooled surfaces; ће water-tube boiler has one 


surface only, that above the fire. In the locomotive the brick arch 
eliminates one such surface as well ae improves tbe structural 
arrangements, and we see at once the double benefit. The le:son we 
have endeavoured more than once to inculcate from this reasoning 
and from observation and experience of many thousand boilers, is that 
а covering or shielding of heat-absorbing surface by means of brick- 
work will result in perfect combustion. Experiment only ean fix the 
ratio of brick su: {зое to be employed. 

We have suggested rings of brick in the farnace crown, cellular 
work or its equivalent, and we are of opinion that a genuine 
attempt to solve the smoke difficulty in this direction would be suc- 
eti We do not believe that any serious attempt ever has been 
made on these lines, unless by the Vicar's mechanical stoker people, 
who have, we believe, used long brick arches to compel the correct 
movement of gases in water-tube boilers, and we have once seen a 
fire-box, wholly of drebrick, applied to a tubular boiler with most 
successful result. To make smoke from bituminous coal implies that 
the hydrogenous matters are being distilled off, and imperfectly 
burned, and the more usual cause of incomplete combustion in 

baps insufficient temperature. | 
" that excellent es W. B. m "€ масс, we a 
the subject intelli cussed, and wo er ава 
book which is other that mere platitude. Nor is it out of place to 
refer to the many illustrations in this same volume of actual types of 
boiler in order to note to what а very limited extent the principles 
we have advocated have been considered. The one ides of a boiler 


a to force nascent against the coldest surfaces 
available. design entirely ignores the physics of combostion. 
This is not as it should be, and while we may with the 

y deprived of 


Engineer in commiserating the steam users so sud 
their costly Welsh coal, that refuge of the engineer who has given u 
amoke prevention as beyond the power of man to attain, we woul 
still. hammer away аё our old note until proof is brought before us 
that what we advise has been properly tried and proved a failure. 


Paris Exhibition of 1900.—Applications ш Бриз 
should be sent to the secretary i ie Boral, Mpeg 18865 


Btephen's House, Westminster, not 
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J| PROTECTION OF RAILWAY TRAFFIC. 


No doubt many of our readers have not forgotten the sad 
railway catastrophe of Péage de Roussillon—a train full of 
engers, stopped at a wayside station, was run into by a 
ollowing train with serious consequences. With а most 
laudable desire to obviate such accidents in the future, two 
French engineers, MM. Chauvin and Baulan, propose to 
provide the railway routes with a form of signal to be acces- 
sible from any telegraph post. To this end they propose to 
run one or two wires on the existing line of po in sections, 
practically those of the blook section, or such as might form 
a blook section, where the line is not worked under the 
block system. A metallic circuit is to be preferred, but a 
single wire, with an earth “ return,” will meet the p 
At each telegraph post these wires are to be brought down 
the pole to an easily accessible tion. At the adjoining 
signal stations, to which these wires extend, instruments of 
such a character as may b» selected for the purpose, as, for 
instance, loud-toned bells, or instruments capable of affording 
a distinctly visible signal, are connected. All trains are then 
to carry a battery and a means of connecting it in circuit 
with the wires led down the telegraph poles. The insertion 
-of the battery will raise the alarm or give a signal, by which 
it will be understood that a train has been stopped within 
the section covered by the length of the circuit established. 
Thos, an engine breaks down; a train is derailed, or 
stopped by signal; the'guard at once extends his battery wires 
to the nearest telegraph pole, places the battery in circuit, and 
во conveys а danger signal to the station in the rear, in 
advance, or to both. | 
It is also pointed out that this system. may be extended to 
control the signals which govern the movement of the trains, 
and may also operate bells or other signals arranged along 
the route. | 
The system is one which we fear wil meet with but 
little рск in England. The operation of the block, 
as employed on British railways, ought to insure the safety 
of a train which, from any cause, becomes for the time hors 
ds combat; but should it in this fail, as we quite readily 
admit has more than once proved the case, we greatly ques- 
tion the possible suocess of such a sp:ciality as that p 
Its only advantage over the ordinary electric block system is 
the operation of bells, or other apparatus along the line of 
railway, so that an approaching train would receive а warn- 
ing that а train had been brought to а stand in advance of 
it. Against this has to be'placed the 8 in every 
train, engine, or guard's van of a suitable battery; the many 
connections at the telegraph posts—all, more or less, sources 
of failure ; and the time occupied in coming in and again 
‘going out of circuit. Е | 
The system bears a somewhat distant resemblance to one 
which was in use in the early days of block signalling, only 
with it there was no need for the battery on the train. The 
block wires were led down the poles—not at every pole, but 
at every third or fifth pole—that applicable to the up road 
on the up side of the pole, that applicable to the down road 
on the down side of the pole They were thus within easy 
reach of anyone standing at the foot of the pole. The 
ordinary signalling of the trains was carried on through 
these wires.. The needle, or indicator of the instrument, held 
over to the right indicated line clear," to the left “line 
blocked." The rupture of the wire at the telegraph pole 
‘broke the circuit down and prevented it from being worked. 
This was considered tantamount to a stoppage on the line, 
and any following trains were stopped and sent forward 
under extreme caution. a 
In this case, the guard of a disabled train had merely to 
‘ran to the nearest telegraph post at which the wire applicable 
to the road on which he was travelling was brought down to 
within his reach and cut the connection (or, if the two lines 
were fouled, to cut both wires). The indicator by which his 
train was being signalled would thereat fall to zero, and the 
signalman would understand that the train had broken down, 
or something serious had arisen. The fact that this mode of 
signalling an interruption of the traffic was very soon aban- 
doned, and that it has not since found favour may be regarded 
as an indication of its unsuitability. Very little reflection 
will be necessary to show its weakness. It was troublesome 
to maintain, liable to derangement from workmen, and, what 


is far more serious, liable to be tampered with by irresponsible 
and mischievous people under the cover of night. 

. Automatic signalling appears to be most severely left alone 
by English railway management, although it is so largel 
and successfully employed in America. MM. Chauvin a 
Baulan's proposal is well in it& way, but we think better may 
be done, Block signalling ought to be во arranged and ооп- 
ducted, that the presence of в vehicle on the rails of a 
section of line should of itself prevent, so far as the act of 
signalling is affected, the possibility of the admission of 
another train. | 


CORRESPONDENCE. 


Accumulators for Lighting and Traction. 


The paper of Mr. Rider's, which you print in your issue 
of the 22nd ult., is interesting as the opinion of a user; 
whether the manufacturers are quite prepared to agree with 
all the points named is doubtful. | 
Mr. Rider informs us that accumulators have earned for 
themselves a bad name in accumulator propelled cars owing 
(1) to the large cost of handling, (2) the removing and 
replacing of the discharged cells, (3) the rapid deterioration 


"consequent upon the shaking, (4) and the rapid deteriora- 


tion oonsequent upon the vy electrical strains when 
starting the cars. — 

It is the opinion of many that items 1 and 2 are toa 
great extent due to the crude and unmechanical design and 
manufacture of the early socumulator cara. The many 
advantages which * the suspended tray " method would give 
over the antiquated way of pushing the batteries under the 
seats with a crowbar is obvious. It is also possible to charge 
the cells without detaching same from the car. 

With regard to item 8, the shaking upon а properly laid 
line would not detrimentally affect a suitable type of cell 
(a cell with a Planté or similar type of positivo). This is 
amply proved by the immense mileage co by train 
lighting cells before they become worn out, 

Referring to item 4, at least two existing types of 
batteries would be quite capable of giving, without injury, 


' the ordinary starting current. 


It ought to be pointed ont in the case of accumulator 
cars, that the power house would have an ideal load, and 
that although tbe number of units used pèr mile might be 
greater, the cost per unit would be considerably less, if 
anything like care was taken in the running of the station. 

In tho pape before mentioned, the use of accumulators is 
considered, but the “ misuse" is intentionally or uninten- 
tionally left out. This “misuse,” as against fair usuage, 
accounts for most of the prejudices which may still exist 
against accumulators. In most cases where acoumulators are 
put in, the chief engineer knows very little practically about 
cells, and the assistants usually know less. It seems quite 
inconceivable that an engineer who would never dream of 
putting the mechanical portion of his plant in the hands of 
an inexperienced man, has no scruple about entrusting 8 
battery costing from one to three thousand pounds, in the 
hands of an individual who usually does not know the 
difference between the various sorts of cell, and has no prac- 


-tical knowledge of how to use and treat them. Under these 
-circumstances, the man in charge often gets good results if 
he is willing to learn, but if he is not willing to learn or 


thinks he cannot be taught, bad resulta are obtained, but in 
either case generally at the expense of the battery. Moat of 
the dissatisfaction experienced by some battery users is due 
to the reasons before mentioned, and investigation reveals 
treatments as varied as original. To mention a few may be 
of interest. 

The positive battery of a small central station battery had 
a charge of 80,000 units, and a discharge of 6,000, the 
negative battery had a charge of 30,000, and a discharge of 
23,000, both batteries being of the same size, type and age. 

Another station battery left to take care of itself and the 
night load was found to have been discharged to 1'5 volts 
per cell for five morni The engineer in charge of the 
6 a.m. to 2 p.m. shift, instead of reporting to his chief the 
inability of the battery to take the enlarged night load, 
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endeavours to put the battery right by charging at an 
increased rate. | | 
Another battery was, by carelessness, shorted so badly 
that the connections from cell to cell were melted. 

Many of the bad eífeots oaused by systematio over- 
discharging might be obviated by the use of an automatic 
switch to break the circuit immediately the battery is dis- 
charged below its normal voltage. For instance, a 200-volt 
battery to have a circuit breaker to break at 198 volta. The 
great objection to this being that it might be easily tampered 


with. 
- То get the best resulta, care needs to be taken with the 


batteries equally as with the steam plant, and in the opinion 


of the writer, many of the failures of batteries in the past 
have been due to the culpable, nay, almost criminal negli- 
gence of the engineers under whore superintendence they 


were, 
H. Davenport. 


The Ideas of Mr. Kershaw on Ozone. 


Mr. Kershaw’s diatribe against ozone reminds me of the 
time when chemists were sneering at what they called the 
absurd dreams of the electro-chemists. 

Jt is now the turn of ozone to be attacked. 

The data given by Mr. Kershaw on the output. of the Otto 
and Tarnold ozonisers are questionable. The yield of 175 
and 155 grammes of ozone per H.P.-hour, of which he 
speaks, is merely dae to the defective and inaccurate 
methods adopted for the determination of ozone, : 

This statement on the 175 grammes of oxone per H.P.- 
bour, produced by the Yarnold ozoniser, is comparable only 
to the one made two years ago in the prespectus of the 
Commercial Ozone Syndicate, that “over 25,000 cubic feet of 
ozone, equal to 1,520,000 grammes, or 3,362 lbs. of ozone 
could. be prcduced by the Yarnold a at а. coat of 
в, 10d. per hour (more than 14 tons of овопе for about half- 
a-crown—98 lbs. of ozone for з pennyworth J). 

Mr. Kershaw bas never made a determination of ozone, 
ot else he would have known that the results obtained 

on the method employed, the exact measure- 
ment of the sir passing through the apparatus, the quantity 
of acid added to the iodide of potassium solution, the 
purity of the iodide of potassium or of the hyposul- 
phite of sodinm solution, &c. Errors. of 50 to 80 per 
cent. are easily made, and this is why I challenge the 
accuracy of the figures he gives. If my point-bearing grids 
facing flat electrodes give only 94 grammes per H.P.-hour, 
it is not admissible that the flat plates of the other ozone 
generators will produce either 175 or 155 grammes, or even 
10 grammes of ozone per H.P.-hour. | | 

The long equations and, calculations made by Mr. Ker- 
shaw to show the comparative action of active oxygen, when 
employing ozone or bleaching powder, sodium bichromate, or 
permanganate, are not to the point, (Mr. Kershaw has for- 
gotten. to add peroxide of hydrogen to the list of the 
aridisers). These very familiar calculations have no value 
Кт for the simple reason that orana н not applied at 

in the same manner as bl wder angana 
eae bleaching powder, permanganate, 

ever thonght of “supplanting chlorine by ozone,” 
or of comparing the bleaching effects of ozone with those of 
MN iri ? 
must refer Mr, Kershaw to page 64 of my pamphlet on 
“Ozone, its Prodaction, ita e Dlications," 7 Jablished in 
1898, and to my paper on the “ Commercial Applications of 
Ozone,” read before the Society of Ohemioal Industry in 
540 where I said that decolorisation by ozone alone is a 


I The purification of water by ozone has the support of the 
aaa Pastenr, This can, I believe, counterbalance Mr. 
Aershaw’s verdict ! | 
It I5 a pity his criticisms are not based on facts, or on the 
cretion of facta, but on the ideas he has formed on 

by reading articles in papers on ozonisers and their 


barn pri and unfounded pr eng to eay that “ we 
the field of usefulness by steady experimental 
single Bos J E сае, was not іп the whole hel a 

capable of producing 10 grammes of ozone 
t H. hour, and atill leas of working 10 hours without 
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breaking down; we have now some powerful; apparatus 
which can be used in a continuous process for the production 
of ozone on a commercial scale. 
We are far from having attained perfection; we have a 
great deal to do as regards to the cheap production and to 
the numerous applications of ох пе to the different branches 
of industry, but Fahrig, Siemens, Schneller, Van der Sleen, 
Tindal, &c., we have all worked hard and perseveriogly, and 
we can honestly claim to have contributed to the realisation 
of а great progress, which others who will follow will make 
ter. | : 


The personal opinion of Mr. Kershaw on the "economic 
failure of ozone” is not worth taking notice of. He has no 
knowledge or experience of the subject which may qualify 
him to pass judgment on ozone. | 

I am at а loss to understand what he means by insinnat- 
ing that. “there is at present a decided attempt being made 
to boom ozone by the methods of modern journalism " ; this 
is what I call trying to add insult to injury. 

I do not want, and I suppose the other ozone makers do 
not want any boom ; my business is to constract and supply 
ozonisers, and this surely is legitimate business. 

To give only one example of the usefulness of ozone, alone 
or in combination with chemical agente, I will say that I am 

uite prepared to show to the editora of the ELECTRICAL 

EVIEW an agreement signed with some manufacturers, who, 
in their London works, where I have erected an ozone 
installation, will treat 30 tons per weak to start with, then 
100 and 200 tons per week of a material which they found 
to be so much improved by the action of ozone that they 
undertook to pay a royalty of 7s. 6d. per ton. | 

The moral of the article in which Mr. Kershaw has tried 
to disparage the merits of ozone is, that the more we are 
attacked, the more ае Ne must work, and despite 
the gloomy prophecies of Mr. Kershaw, we confidently rely 
on the greatest and most brilliant succees of Ozone. 

E. Andreoli. 


Runniug Arc Lamps in Series. 


We note in your issue of the 22nd ult. that Messts. 
Drake & Gorham claim for themselves the honour of running 
five arc lamps of their enclosed type in series. 

‘We beg to state that our enclosed lamps have been run- 
ning for over four months, five in series, cff a tramway 
circuit of 500 volts. We have found it a very simple 
problem, presenting no difficulty whatever. 

We might mention that we see no difference, from an 
engineering point of view, in running either enclosed or open 
type arc lamps any number in series, which is simp'y carry- 
ing out а well-known every day practice. 


For the Davy Electrical Construction Company, Limited, 
; W. J. Davy. 


The Coming B.A. Meeting.—Congress of Terrestrial 
' Magnetism. 


I notice with pleasure that at the next. meeting of the 
British Association at Bristol there is to be а Congress on 
Terrestrial! Magnetism." Itis to be hoped that the suggestion 
made by “ Delta" (in his articles on the electrical solar theory) 
to test the magnetism of the earth at distances of five miles 
from the surface, will be discussed, and that some steps will 
be taken to permit the suggestion to be put to practical test. 

| | Zero. 


Are Lightiog. 


The letter of Messrs. Johnson & Phillips in your issue 
July 22nd, stating that they are the leaders in all that pertains 
to arc lighting, was true only so long as they, under license 
from the patentees, made and sold the Brockic-Pell” аго 
lamp. This is evident by the way in which, whilst no 
longer able to supply. the lamp, they still continue under 
their own name to advertise ita merite, ita large sales, and 
what it accomplished at Portsmouth and numerous other 
towns and places. | 

It is idle for them to say “ Brockie-Pell” is a mere trade 
term; users of lamps and the electrical profession and trade 
know better. Messrs. Johnson & Phillips know well. that 

D 
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the term “ Brockie-Pell" is by no means a “generic” term, 
as they ғау, but describes a lamp with various improvementa 
introduced and patented by Mr. Brockie, which combine 
great simplicity in working parts, perfect steadiness in 
burning, and other important features which have been 
recognised by the leading authorities on аго lighting in this 
country as esrentials. This fect Messrs. Johnson and 
Phillips for many years recognised by paying to the 
pitentees, Messrs. Brockie & Pell, a considerable royalty on 
the lamps they made; and they have also paid a royalty to 
this company on the lamps made until the termination of 
their license. They would hardly have done this for a 
* generic " term. 
. What, however, all buyers of arc lamp: should know is, 
that lamps of the “ Brockie-Pell" type can now only be 
obtained from this company, and that Messrs. Johnson and 
Phillips cannot any longer supply them. We further take 
this opportunity of advising our friends and all arc lamp 
buyers, that certain lamps Messrs. Johnson & Phillips are 
offering are the subject of pending legal proceedings on our 

rt for infripgement of our patents, all buyers and users 
being liable to similar proceedings. | 

A further fact is obvious, viz, that if the Brockie-Pell" 
lamp enabled Messrs. Johnson & Phillips to become. the 
leaders in all that pertains to arc lighting, they have ceased 
to be so any longer, and the honour and responsibility reverts 
to ourselves as the sole owners of the patents and makers of 
the lamps. 1 
Brockie-Pell Arc Lamp, Limited, . 

W. Suampron, Managing Director, 


| [The matter in dispute between our correspondents is rapidly 

becoming а nal one, and the controversy has now 
reached a stage when it may be fitly closed.—E s. ELEC. 
Rkv.] | 


TRANSFORMER LITIGATION. 


Ir would seem that Mr. Martin Racker, who has achieved 
considerable peraonal success in the cycling ard other indus- 
tries, is anxious to place a tax upon a lurge section of the 
electrical industry. In short, Mr, Racker and his friends, if 
our information is correct, have become ssed of old 
transformer patents of Zipernowski and Deri, and after lying 
fallow for some 18 years, these patents are to be worked for 
ull they are worth. It is coaceivable that the position of 
alternating current rystems might become a serious one, and 
though the menace may rot be followed up, а combination 
of municipalities and companies ought to be formed. We 
have а good deal of sympathy with inventors as a rule, but 
we have none for Mr. Rucker, and we sincerely hope that 
in his cndeavours to levy a tax upon the electrical industry, he 
will meet with no success. There appears to have been two 
patents granted in this country to Zipernowski and Deri for 
transformers in 1885, the numbers of which are 3,379 and 
5,201. The first of these is dated March 16th and the 
second April 27th. It will be seen, therefore, that these 
patents have only а few months to run, and if the industry 
as to be muloted iu royalties in respect of these, some 
expedition will be neceasary, on the part of the owners ; 
moreover, an extension of these patents is the least likely 
thing to happen, because the present owners are presumably 
not the original inventory, and in the second place no 
attempt whatever has been made hitherto to develop the 
patenta Assuming that Mr. Rucker is threatening 
suppliers of electricity through the possession of the 
foregoing patents, there are two or three points we 
would commend to bis notice. These are by way of a 
preliminary skirmish, because if the attempts of Mr. Rucker 
to lay an embargo on transformer systems are serious, we 
ghall have to return to the attack with heavier weapons. In 
the year 1885 a series of articles on the Zipernowski and Deri 
нукеш of distribution was communicated to the ELECTRICAL 
REVIEW, and a reference to these will show that the system 
is embodied in the two patents to which we have alluded. 
The first of these (3,879) practically covers a parallel system 
of distribution, and also includes a method of regulation 
whereby the E M.F. of the generator is maintained constant. 
Mr. Rankin Kennedy, who was one of the earliest workers on 


the transformer question, suggested, in a letter to this 
journal, in 1883, that if transformers or secondary generatora 
were connected in lel order they then became beautifully 
self-regulating. The same authority in his small work on 
* Trabsformers, published in 1887, states :— 

* A current transformer has yet to be invented, but 
fortunately for electrical distribution all induction coils, 
convertere, secondary generators, transformers, or trans- 
formators, by whatever name they are called are potential 
transformers, from the first one made by Faraday 50 years 
ago down to the latest development, they are all naturally 
applicable for working in parallel connection and for trans- 
forming high Кон to low potentials; but this fact lay 
ignored or unknown until 1888, when I published my dis- 
covery of it in the ELEcTRICAL REVIEW.” 

In our issue of September 9th, 1887, Mr. Kennedy makes 
some further observations on early secondary generators, and 
remarks :— | 

* The invention which was wanting in all the schemes and 
systems to make them successful, was a method whereby each 
consumer in а system would obtain an independent supply 
without interfering with his neighbour's supply, and the 
discovery of self-regulation in parallel transformers, and 
ри them in parallel order, solved that problem. The 

ret English patent for this parallel system is Zipernowski 
and Deri’s, 1885. It is exoeedingly difficult to perceive 
where or how any inventor or patent claimant can set up a 
broad controlling claim over these systems, or any essential 
part of them. The transformer, or induction coil, is a very 
old invention, the of distribution for electric lighting 
8 3 
times during the past ten years, an only вй 
system, namely, the parallel system, was published by me 
in 1888.“ ö 

The second patent (5,201) relates specifically to trans- 
formers, and states that the inventors make the core of the 
induction оой of a ring of insulated iron wires in a similar 
manner to the iron armature of в Gramme ring. This ring 
is surrounded with рле in such а way that the 
electric current flows ugh all the convolutions of the 
primary wrapping in the same direction, and therefore no 
magnetic poles will be generated in the iron core. Shortly 
after we described the Zipernowski system in our columns 
(August Ist, 1885), in which the foregoing transformer was 
fully detailed, Mr. Esson wrote a letter to us (published 
ы 15th), in which, among other observations, he 
881 — 


. “Mr, Gibbs, at a meeting of the Society of Engineers in 
April last, read an interesting paper on the Gaulard and 
Gibbs apperatus, and in the discussion which followed I 
called attention to the fact that in the transformers as ai 

resent constructed the columns were magnetically i 

rom each other, that the magnetic curves had for the most 
part to be completed in air, that these curves ought to be 
completed in iron, and that the iron wire columns ought to 
ba supplanted by a ring core similar to the Gramme 
armature on which the primary and secondary ooils could be 
wound, the inductive effect being in consequence of this 
arrangement very largely increased.” 

We do not propose to say more at the present moment, 

but in this matter we are on the side of the electrical 
industry, and we shall support it in every possible way. 


LEGAL. 


OaSTWER-KELLWRE ALEALI Company v. COMMERCIAL DEVELOPMENT 
CoBPOBATION. 


Judgment. | 

Ox Wednesday, in the High Oourt of Justice, before Mr. Justice 
Bigham, sitting as an additional judge of the 55 
judgment was given in the case of the Oastner- Kellner Com- 
pany, Limited, v. the Commercial Development Corporation. This 
was an action brougbt by the plaintiffs for damages for an all 
infringement of a patent for the production of caustic soda. The 
featare claimed in the patent was the use of a stationary mercury 
cathode which they alleged the defendants had adopted in their 
invention. The defendants denied infringement, and alleged that 
the plaintiffs’ invention was not fit subject-matter for a patent as 
showing no novelty or ingenuity. | 

Mr. Fletcher Moulton, Q.O., m Bousfield, Q.C., Mr. J. C. Graham 
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and Lord Robert Oecil were counsel for the plaintiffs; while Mr. Т. 
Terrell, O. O., Mr. Astbury, Q. O., and Mr. J. A. Gray represented the 


endants. 

gn action brought foran injunction to restrain infringe- 
ment, and to restrain further threatened infringements of letters 
patent No. 20,259 of 1894 for an invention of improvements in 
electrolytic apparatus for decomposing metallic salts. The infringe- 
ment is eaid to consist of the use of certain apparatus made accord- 
ing to the specification of other letters patent No. 21,509 of 1896, 
belonging to the defendants, The defences are practically two: 
First, the defendants say that the plaintiffs’ patent is bad for dis- 
eooformity ; and secondly, they deny the infringement. Both the ap- 
paratus of the plaintiffs and that of the defendants are designed for 
use in the manufacture of an article of commeroe known as caustic 
soda, It is common ground that caustic soda is produced by a pro- 
bens which may be very well described as follows: A solution of 
common salt in water is subjected to an electric current while in 
contact with mercury, the effect being that the sodium in the solu- 
tion is precipitated into the mercury, and forms the amalgam ; the 
chlorine, which is also contained in the solution, is, by the same 
driven off in the form of gas. The amalgam, with 

mercury and sodium, is then subjected to the operation of ordinary 
water; the chemical effect is that the sodium in the amalgam leaves 
the amalgam, and combines with the oxygen in the water, forming 
oxide of sodinm, ordinarily called soda. The water thus impregnated 
is then evaporated, or otherwise dealt with, the product resulting 
in br soda, The chamber in which the amalgam is produced 
is the " decomposing chamber," and that in which the sodium 
is extracted from the amalgam is called the “combining chamber,” 
Thus the mercury is charged with and of the sodium, 
and the operation can be repeated with the same body of mercury 
for an indefinite number of times. This method of producing 
canstio soda has been matter of common knowledge for a very long 
time, and is not the eubject-matter of any patent. The plaintiff.’ 
and the defendante’ patents rotate exclusively to the apparatus for 
carrying out the process. It is to be observed that the plaintiffs’ 
patent (known.as Kellner’s) had never been put to practical use; the 
intiffs employ other apparatus which they think preferable. So 
with the defendants’ patent (known as Rhodin's) Hitherto it 
never been tried experimentally and not put to any real com- 
test, although а sum has been spent in the erection of 
Bat I suppose the potentialities of both patents are con- 
great enough to justify the expenditure of money which has 
incurred in tbe case. Many apparatus have been from time to 
devised for carrying out the process which I have described. 
of them, which was frequently referred to during the trial, was 
as the Oastner apparatus, and was the subject of a patent 


FRL HI: 


following way:—The vessel was divided into two.. parts 
vertical diaphragm of metal The diaphragm: did not 
to the bottom of the vessel; sufficient mercury was 
poured into the vessel to touch and feach slightly 
the bottom edge of the diaphragm, thus sealing 
th mercury the two halves of the vessel. wn the centre of the 
rr peta through the diaphragm, was a shaft, at the bottom 
which were radiating paddles passing through the mercury and 
from the shaft to the edge of the vessel; these paddles 
be moved round by means of the shaft, and in so moving the 
the m to drift round the bottom of the vessel in whic 
so that it circulated from the bottom of one-half of the vessel 
other half, and soon. Above the mercury in the one half of 
the vessel waa introduced a quantity of salt solution; above the mer- 


HELM 


ox 
Fs 


and the sodinm contained in the salt solution. This 
a provided a means of producing caustic soda by a con- 
uous process, carried on by means of a quantity of mercary moving 
round and round in its containing vessel. ere had been other 
и invented короны caustic soda, and in all of them, as I 
d,a moving body of mercury that isto вау, a body of mercury 

moving relatively to its containing vessel—was an essential character- 
istic, In 1894 Dr. Kellner, of Vienna, took out the patent which the 
laintife now own, and which they allege the defendants have 
ged. Dr. Kellner, in his cation, desori bes his invention 

M an spparatus for the electrolysis of alkaline salts, with the aid of 
a mercury cathode; instead of having recourse to a 
mercury cathode which is moved by paddles, or otherwise relatively 
vessel, he provides & stationary mercury cathode, 
that is to ny, he provides a body of mercury which is always 
oon vessel—it does not move round and round, 


this invention was bad for want of subject-matter, and because it was 
of no ntility, But I think, having regard f 
the date of the patent, and of the character of the changes in the 


result in comparison with other appsratus, I 
етта it offered а useful alternative method, and therefore comply 
esi: the necessary requirements as to utility. Now, after 
bing the natare of his invention in the provisional 
on, Dr. Kellner proceeded, by means of five 

Werke to show how the apparatus might be constructed and 
The defendants pointed out at the trial that the apparatus 


out in 1892. It provides a continuous process of production ` _ 
— fixed in a circle, and the 


described in these A contemplated only to and fro movement 
of the bell, or line of bells, over the surface of the mercury, and they 
then turn to the completa specification, and insisted that the latter 
parted from the provisional specification in material particulars, 
which involved а fatal disconformity, inasmuch as they entirely 
3 the notion of a stationary mercury cathode, which was the 
essentíal part of the patented gre It is necessary to remember 
how the apparatus described in the provisional apparatus work. 
The bell, which encloses or forms the mposiog chamber, and the 
open bottom of which is sealed by the mercury, is made to 
move to and fro, and in order that it may not carry the mercury 
with it as it 80 moves, in the shape of notcheg were made in 
the bottom edge of the bell, or, if not, small slaices were made on the 
bottom of the vessel on which the bell rests. Thus the bell moves 
backwards and forwards without moving the marcury, and the mer- 
cury which is alternately under the bell and outside the bell, is then 
in tarn charged with and discharged of the sodium. Now tarn to 
the complete specification. We find four additional diagrams, 
Nos. 6, 7, 8, and 9. Fig. 6 is described in the complete 
specification as the modified construction of the apparatus shown in 
fig. 2. It involves merely a с in the contents of the bell, and 
the necessary alterations oocasioned by the change now made to hold 
the water instead of the solution of salt another becomes a combin- 
ing chamber instead of a decomposing chamber. The mercury 
cathode remains stationary as before, and the bell or mass of bells 
moves to and fro as originally described. This modification, in my 
opinion, involves no departure from the provisional specification. 
But it is upon the change introduced by figs.7 and 8 that the 
defendants mainly rely in support of their defence of disconformity. 
These figures are described by lines 35 and 36 of paragraph 3 of the 
printed patents as a further modified construction of the said 
apparatus,” viz, the apparatus which had been protected by pro- 
visional specification ; and the main question in this action, indeed, 
Таш not sure that it is not in reality the only question, is whether 
fhey are шү а modifled construction of, or whether they are 
something which involves а departure from the provisional specifica- 
tion. The change introduced by these two ms and the 
description of them may be stated as follows:—Instead 
of the bells being arranged in a straight row and made to move back- 
wards and forwards over a stationary mercury cathode in a trongh; 
they are arranged in a circle and made to revolve over a mercury 
cathode contained in a circular dish, or, being arranged in a circle, 
they may be kept fixed to the dish of mercury itself, or the bottom 
of the dish may be made to revolve, and the operation of charging 
and discharging so scoomplished. This will be very briefly descri 
at page 5, lines 24 to 41. The differences here introduced are two- 
fold: First, the to and fro movement of the bells is abandoned in 
favour of я circular movement; or, secondly, the the bells are kept 
vessel containing the mercury, or its bottom, 
is made to rotate in a circle of bells. Now I do not think that it 
matters, for the purposes at present under consideration, whether 
the bells are in a straight line or in a circle; it is true that in the 
one case the movement must be а to and fro movement, whereas in 
the other if must be a movement in а circle. What difference does 
it make? In one case the bells are in a row, and are moved back- 
wards and forwards; in the other case the two ends of the row are 
brought together, and the circle so formed is moved round and round. 
This, in my opinion, is a distinction without a difference. You have 
a stationary mercury cathode in the one arrangement just se you 
have in the other Bat the arrangement by which the movement of 
the bells, whether to and fro or in a circle, is entirely abandoned, and 
the mercury below the bells is alone made to move, presents more 
difficulty. Theclaim which Dr. Kellner makes will be found at page 6 
of the specification. Olause 1 describes the patented invention as An 
apparatus for the electrolysis of metallic salts with the aid of a 
stationary mercury cathode," and then goes on to describe the use 
of & row of bells vidis to and fro over the mercury. Olause 3 
makes no mention a stationary cathode, bat. describes 
what is called a modification of the ак consisting of 
the rotary movement, either of the bells or of the vessel 
containing the mercury. Now the defendants say that Clause 3 intro- 
duced the disconformity. They say that the stationary cathode 
vanishes in favour of & moving cathode, and therefore the patent is 
bad, Now I have to consider what the expression “ stationary mercury 
cathode” in the provisional specification means. Does it mean 
actually stationary wi 


Kellner meant and conveyed was that the mercury was to be stationary 
with reference to its containing vessel Then in the arrangement 
contemplated by Olause 3 of his claim, does he depart from the 
idea of such a stationary cathode? It is said he does, because it is 
suggested that the rotary motion of the containing vessel tends to 
disturb the body of mercury with reference to that vessel by the 
centrifugal force which the rotation imparts to the meroury. 
But Lord Kelvin told me, and I think he was right when he said it, 
that the centrifugal force would be extremely slight, and could not 
be said to affect the otherwise stationary character of the mercury 
cathode. It was, however, suggested, that the lips of the bells which 
dip into the mercury would agitate the surface of the revolving 
mercury, and so destroy its stationary character; but this, again, I 
think also a small matter not really affecting the question. Sub- 
stantially, in my opinion, the stationary character of the mercury 
cathode is preserved in the apparatus, whether worked as described 
in figs. 1 to 6 or in figs. 7 and 8. These lips slide over the surface of 
the mercury, or the surface of the mercury slides under them, causing 
no substantial disturbance; this sliding is referred to at page 5 of 
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Dr. Kellner’s patent, line 24, and in the defendants’ patent, page 2, 
line 17. Substantially, in my opinion, the stationary character of 
tbe mercury cathode is secured in the plaintiffs! apparatus, whether 
it 1s worked as described in figs. 1 to 6 or in figs. 7 and 8. А 
farther disconformity, however, was relied upon; not, I think, 
very strenuously, buf, as it wae referred to and discussed, I 
must deal with it. It was said that Clause 4 introduced something 
not contemplated by the provisional specification. I think this claim 
to use for his patented apparatus а “third electrode"— which the 
defendants say is if you are to make the apparatus work 
usefully—merely describes how best the patented apparatus may be 
used. It isa means by which a smaller body of water may be em- 
ployed than would otherwise be required, which does not in any way 
enlarge the ambit of the patent, and might, without injury to the 
plaintiffs’ rights, be struck out altogether. There remains then tbe 
question of infringement. Now, in my view, the question of dis- 
conformity, and the question of infringement, involve very much 
the same consideration. Mr. in the course of the case, 
during the cross-examination of Mr. Swinburne, admitted that if any 
distinction could be drawn between the rotary movement and the 
to and fro movement, then there was no practical distinction 
between the defendants’ and the plaintiffs! apparatus. Mr. Rhodin, 
the p of the invention, now owned by the defendants, describes 
his invention at page 2 of his specification, and it is only necessary 
to read. it, and to bear in mind what Kellner's invention is, in order 


revolving; in other words, to secure a 
cathode. i 
he introduces into this cylindrical vessel another cylin- 


second vessel there is a series of tubes arranged in a circle with their 
lips just dipping into the mercury contained in the first vessel. These 
tubes correspond exactly with the circle of bells described in figs. 7 
and 8 of the plaintiffs’ patent, and they serve precisely the same pur- 
pore. They contain the solution of salt which is to be operated 
upon, and so they form a series of decomposing chambers. 
This second vessel, containing these tubes or bells with their 
lips just dipping into the stationary mercury cathode, is then 
"slowly" rotated so that the lips of the tubes or bells disturb 
the mercury as little as possible. Thus the electrolysis is performed. 
This seems to me to be nothing more nor less than the 5 
apparatus, as described in his figs. 7 and 8. The defendants say 
that their apparans does not introduce a stationary mercury 
cathode at all,and they say that the combined action of the ribs 
lying under the bed of mercury at the bottom of the outer vessel, and 
of tbe lips of the bells dipping into the top cf the mercury, and of the 
slow rotated movement of the inner vessel is to produce a cathode 
which is not stationary. Ido not agree with this contention. The 
ribs are put into the outer vessel for the very purpose of preventing 
the circulation of the mercury inside its containing vessel, and as to 
the slight agitation or movement produced by the lips of the tubes 
and the rotary motion, they do not alter the real stationary character 
of the cathode. Ithink the plaintiffs are entitled to succeed, and I 
grant the injunction asked for. 

Mr. TERRELL: I do not ask for a stay as to coste. The taxation 
will go on in the usual course; but with regard to the operation of 
the injunction, if we lodge an appeal at once 

His Говрвнір: What is the position of things? 

Mr, TERRELL: Your Lordship now grants the injunction, and in 
cases of this sort, costs are of very little consequence. 

His Lonpsure: What has been happening with regard to the writ 
up to the present time? Наз there been any interim injunction ? 

Mr. THREELL: N 


o. 

His LonpsmP: Well, I shall suspend the operation of the injunc- 
tion if you wish it until you have an opportunity of considering your 
position, and if you think right to lodge an 1 appeal, and if you lodge 
an appeal the operation of the injunction be suspended until 
the appeal is heard. You will give the notice within 10 days. 


WEBLYN v. SHOOLBBED, 


Mn. H. W. Verzy, Official Referee, who recently heard this case 
е Erro. Ruv., July 22nd) has delivered judgment in the 
ollowing terms :—In pursuance of the of the Honourable Mr. 
Justice Hawkins in this cause and dated May 2nd, 1898, the 
whole of this cause has been tried before me as the Official Referee 
named in the said order, and I hereby find that the plaintiff is 
entitled in rgayect of his claim to recover from the defendants as 
damages for breath of contract and VV 
struction and fitting up of the electrio lighting work mentioned in 
the pleadings the sums of £165 for damage done to the furniture and 
fittings, and £150 the cost of restoring the sald picture and loss of 
profits, and that the defendants are entitled in respect of their 
counterclaim to recover from the plaintiff the sum of £265 194. 10d., 
leaving the balance of £49 0s. 2d. due to the plaintiff from the 
defendants. And I hereby order judgment to entered for the 
plaintiff against the defendants for the sum of £49 0s. 2d. and costa. 


Workmen's Dwellings.—It is poles Ши ш City of 
Electric Lighting Company int erecting dwellings for 
W in ERE as soon as а proper site can be secured. 


PARLIAMENTARY. 


Онвгакл HELEoTBIOITY BurpLY Company. 


Tna Select Committee of the House of Commons resumed its con- 
sideration of the Bill of the above company on Thursday last week, 
when Mr. Moon addressed the Committee on behalf of the promoter, 
snd at the conclusion of his address, the chairman, Mr. Bermion 
Jongs said: We think, having regard to the present development of 
the electrical industry, that the undertaking of the company is of 


such magnitude and public utility ae to bring the Bill within the 
Fwd o electrical undertakings contemplated by the report of the 
Select Committee. Upon the evidence we are satisfied that the com- 


pany's 8 powers do not, and the additional powers given b 

this Bill will not, if used with due and reasonable care and an 

by means of modern machinery and appliances, which the company 
may be reasonably required to employ, cause any sensible physical 
damage to the structure of the buildings in which the petitioners 
have interests, or аиа discomfort to occupiers of these buildings 
as might be reasonably complained of by such occupiers. Subject 
to the amendment of Clause 8 in accordance with the report of the 
Home Office, and the consideration of Clause 8, so far as it may 
relate to the use of the part of Mr. Pennell’s p which has 
сова унем by the company, we declare this preamble has been 

v 


pro 
The clauses of the Bill were then considered and adjusted. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
"вик Eupme Ava. zun, 1897. | вик Пире Аса. 2x5, 1996. 


& в. E 4 

Alexandria... .. 26 0 | Adelaide » we. 4,880 0 
9, Teleg. mat. 85 0 Albany eee өзө ое 99 0 
Amsterdam 50 0 Alexandria... .. 47 0 
Antwerp 106 0 | Barcelona - .. 585 0 
Bombay. . 28 0 Bombay... *. 39 0 
Oalcutta i 22 0 | Boul æ 65 0 
Oape Town 26 0 | Buenos Ayres... .. 70 0 
arban ... . 120 0 | Calcutta... —. 141 0 
East London ... ... 162 0 Саре on . 93 0 
Gibraltar eee 50 0 Co. ombo... ee eee 83 0 
Hamb eee eee 33 0 ban #060 eee eee 55 0 
Melbourne ; .. 18 0 | East London „ 53 0 
Odessa ..  .. ..1,000 0| Hamburg o . 70 0 
Rotterdam. Teleg. wire 284 0 | Hankow.. S o 10 0 
Rouen 12 0| Hobart. 400 0 
St. Lucia. Teleg. wire 22 0 Hong K es æ 43 0 
Melbourne. Teleg.mat. 35 0 

Naples. 60 0 

O porto 20 0 

Port Elisabeth... .. 19 0 

Rotterdam. Teleg.wire 29 0 

Singapore e) . 200 0 

Tri iie m de ; 

i E .mat, 341 0 

й Telep. mat. 2,564 0 

Yoko. К xii 0 

Total £1,839 0 Total £11,119 0 


Foreign Goods Transhipped. А 
Е. 


| Telegraph material .. 950 0 


Annual Outing.—On Saturday last the employés of 
Messrs. J. В. Ounnington & Co. had their annual outing. 
was the place selected, and a most enjoyable time was spent. 


Calcium Carbide.—Mesers. Ganz & Co., of Buda-Pesth, 
in conjunction with the Société Belge d'Aluminium, are reported to 
have acquired the right to utilise the water-power of the Almises in 
Dalmatia, and to be about to establish large works there for the 
produotion of calcium carbide. 


Cox-Thermo 


settled 
ding had been 
shown why the order asked for should not go, said that if the credi- 
compulsory order. 


Dynamos and Motors.—An advance copy of the Eleo- 
trical Company’s new list of three-phase and single-phase motors, 
dynamos, and transformers is before us. The list contains & «са 
range of machines than in previous lists, and improvements in 
machines. Various types of three-phase machines, and regulators 
and resistances for same, are described and illustrated, and аш 
sions of the various parts are given. The list consiste mainly 
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tabulated details and illustrations of this kind of plant, which isa 
branch of the electrical business to which the Electrical Company, 


Limited, is giving а great deal of attention. 


Kórting and Mathiesen's Improved Heat-Comper- 
sator for Shunt Are Lamps.—The arc tension of arc lamp 
known, considerably on the temperature of the 
with shunt windings, 
lamps as with shunt 


depends, as is well 
shunt coil. This is noticeable in all arc lam 


but not to the same degree with differen 


lampe 


tuma of the 


magnetic equilibriam is again attained. 
current counteract increase of aro tension caused by 
the — of | Py lat mechanism of a shunt 


the coils, but as the regulating 


as, by the former 
partial compensation takes p 


Fia. 1. 


lating towards constant resistance, a 

If the number of ampere turns in 
the shunt coil goes down in consequence of the increase of resistance 
from the rise in temperature of the windings, the number of the ampere 


= ga c 
7 


S cla 


Fia. 2. 
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series coil will be similarly reduced, until the state of 
The decrease of seri 


lamp is not affected by the series current, as the release of the 
driving mechanism only takes place, when the ampere-turns of the 
shunt coils have attained a certain number, the dependance of the 
regulating tension is under no restriction from the change of 
amperage. The firm of Körting & Mathiesen brought out a device 
preventing the increase of the arc tension in shunt lamps, the beating 

the regulating device being made use of to influence and expand- 
ing body, whose function was to press the stnking tongue of the 
driving mechanism back just as far as the armature connected with 


last interior part, which on the heating of the lamp moves 5 mm on 
an average, transmits its motion by a bell-crank, n, and a rod, о, to the 
lever, r, carrying the striking tongue, g. By this gearing, the strikin 


tongue, g, is back just so much, as the magnet armature an 
the „ receded in consequence of the diminished foroe 


of the magnet. Both motions are approximately synch 

that neither a notable retardation or acceleration Oque. "The 

heat compensation not only affords the practical advantage, that the 
tension of the lamp can already bs accurately adjusted 


Appears, besides the saving of electric current, furthermore the 
van 


The General Power Distributing Company's Bill.— 
In the House of Commons last Friday, Mr. J. W. Lowther moved 
that the Standing Order, puc on July 22nd, for the suspension of 
the proceedings on this Bill till next session, be read and rescinded, 
He said that this motion raised no new matter. In drafting the 


Stand ing Order he had omitted to notice that the Bill was a Lords 


Bill. A change of words was necessary, and for that purpose he ro- 
posed a new Standing Order. The motion was agreed to, and "the 
new Standing Order was | 

In the House of Lords on Tuesday, the Earl of Morley said that 
in consequence of the delay which had taken place in the progress of 
this Bill owing to the action of Parliament in referring the principle 
of the Bill to a committee of both Houses, he begged to move that 
the promoters of the Bill, which had passed through that House, and 
had been sent to the House of Commons, should have leave to intro- 
duoe it in the next Session of Parliament; that the proceedings on 
such Bill should be pro forma only in regard to every stage through 
which the same had passed in the present Session, and that no new 
fees be charged in regard to such stages. A similar motion had been 
adopted by the House of Commons. The motion was agreed to. 


Liquidation Notice,—A general meeting of the Orystal 
Blectric Lamp Company will be held at St. Btephen's Chambers, 
Telegraph Street, E.C., at 12 o'clock noon on August goth, to hear an 
account of the winding up from Mr. Н. 8. Deacon, liquidator, 
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New Distribution System.—Mesers. Veritys, Ltd., are carried by them, are held firmly and securely in position. The iron 
bringing out a new distribution system, in which the requirements епӣ-ріесев of the boxes are cast and ате} the same size for boxes 
of 200-volt supply stations appear to be most carefully pro- containing any number of ways. Тһе side} pieces| and]ialso;thefcover 
vided for. The elementary principle of the 
system is isolation, both between circuit 
and circuit, and of the current-carrying 
parts from earth. In obtaining the high 
degree of insulation which they claim for 
the syatem they do not rely solely upon 
china. Fig. 1 shows a 9-way fuse box with 
the cover removed. As will Ъз seen, each 
fuse is mounted on a separate china slab, 
- and the slabs are separated from each other 
and from their supports by India-rubber; 
by this means all riek of surface leakage on 
the pots is eliminated. To prevent surface 
leakage on the rubber each part is soaked in 
naphtha. Tests at high pressure prove this 
method of insulation to be very satisfactory. 
Referring to fig. 2, each of the china slabs 
is provided with two j-inch holes passing 
laterally through it. Two }-inch iron rods, 
C, Ol, screwed through their whole length affe 
and covered with sleeves of rubber tubes, = 4 Aff TTA RUN 
в, Bl, except at their ends (which are left » o j Mi Qe 
bare for the nuts), pass through these boles | ll Ill MM 
in the chinas. The latter are thus strung Л (ШР 
together on the rubber-covered rods and are pp» 
clamped up by nuts at the ends of the rods. == 
Rubber washers, 4, al, are inserted on the — 
rods between every slab, so that the china is 


Fia. 1. 


practically hung on rubber. Particular за TY 

attention is drawn to the method of securing the slabs to their iron are of meee iron, and it ла ies ea neca oy an ому s 
: э to couple up any size о оа r Ayr wer 

cases. The slabs are clamped together as described, forming one teria p ia cleo a new feature, the essential part of it awe 


a O-spr whereby it is claimed that an exceedingly tight con- 
‘lection fe the Pose tiny be made with an ordinary thumb nut, Two 
forms of terminals are supplied, one for back connection and one for 
front connection. The illustrations, figs. 3 and 4, explain themselves. 
Fuses with suitable lugs riveted on are supplied with the boards. 
To insert a new fuse it is not necessary to unscrew the nut, the 
C-spring may be pressed down and the fuse lug inserted in the 
tion required. 5 

Н. M. Salmony & Co.—As already indicated in former 
issues, а change has taken place in the management of this Баш, 
We are informed also that with a view to extensions, the capital 
the company has been considerably increased. It is intended to give 
8 attention to the manufacture of motors, dynamos, arc lamps, 
rheostate, and some other specialties for which the company "M 


kept on hand at the Onariig Орап warehouse. The new general 
/ man of the company is | | 

4 siderable е the United States, where his name 18 ages 
as one of the pioneers of the motor business. He has been ` i 

trician all his life, and has been connected with some of the aam 

electrical concerns in America, both in manufacturing depann ner 

Fra. 2 and as engineer of large installations. Mr. Leven has design S : 

Е motor, which the company is putting on the market, as w "d 

novel type of enclosed arc lamp for both continuous and alterna ol 

and are inserted into two j-inch holes drilled into one end of the company on its improved prospects, and wish it every success. 


<>)" 
"HRPE 


arranged terms upon which, with his Lordship's permission, the case 
would be withdrawn. His Lordship assen 


dus Lamp.—The Jandus Arc Lamp and Eleo- 
3 has tried aa abridged price list of these aro lamps. 


ived from 
Laminated Leather Belting.—We have reosived fr D 
| Mesers. Hendry, of Bridgeton, nga a large show E inl, 
| 1 t laminated leather belting, giving instru 
тше 3 pss number of illustrations, for splicing. 


| i d Bradford, 
case. The double-shouldered nuts, р, Dl, are then screwed outwards F. В. Holt, of ао locking lever не 
until their smaller shoulders enter the holes, x, x!, in the other end Yorke rer ы list of Ы iis 15 ee dae 
t the crane, &, set in mo ^ t 
tained its full speed. A locking lever is fixed to ad teh 
the crane, and is also attached by а chain to the E " g swt! 
of the motor. The lever being locked and unlocked bj iie 
of the switch to “on or off" as required, thus pend Sut ont 
or lift from being set in motion until the "emperor «yl derer. By 
of circuit before it pulls the locking lever from the 15 а 
tbis action the lifting lever will be prevented from 1 
triction pulleys into gear until the motor has attained i spoed, 
thereby avoiding a severe strain and sparking 3 o tt а 
blowing out the fuses as when a lift or 5 А rte ld momen- 
dead weight, the motor under such circumstance the ligh ting 


i j all over 
tarily pull up and cause the bts e iis cating swito 


Fia. 4. system. The apparatus is айас 
| the motor. А ee of tht 
| | | chool Board,—The Works Comm! 
of the сме. Ia the sketch the nut, p. is screwed tight p ig уле 5 Board, who have been investigating the question ^s 


| is in the loose ition. By tightening these 
mad . the | two rois, and consequently the fuse ways to the efficiency of the present sy 


stem by which trade union rates 0! 
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wages and conditions of labour are intended to be secured in the 
contracte given out by the Board, have received from the Electrical 
Trades Union a copy of the rates which have been recognised by the 
union, and which are stated to have been recognised by the majority 
of London electrical firms. The union asked that these rates should 
be inserted in any future contracte for electric lightirg, but as no 
such contracts are being entered into, the Works Committee have 
made no recommendation to the Board on the subject. 


The “Dynolite” Cycle Lamp.— We have received from 
the Electric Inventions and Manufacturing Company, Limited, Man- 
chester, particulars of a new electric cycle lamp called tho Dynolite.” 
The apparatus consists of a magneto-electric machino, the armature 


spindle of which engages with the rim of the front wheel by means 
of a rubber faced pulley. The winding of the armature is so- designed 
that st walking sufficient current is generated; while at 8 miles 
an hour the maximpm is reached without danger, of отег-гаопіпр at 
higher speeds. The тыа very little more than thatjof a tirst- 
class oil lamp, the caging being of Aluminium. 


Motor Dust Carts.—The Hackney Vestry has resolved 
to let the question of motor carts and vans wait for another year. An 
argument used in favour of delay was that the Vestry has not yet 
erected its electric light station, so would not be able to farnish the 
current that would be required for electrical motor carts. 


Electric Cycle Lamps.—We have recently had an 
opportunity of examining some excellent band and cycle lamps 
made by Messrs. O, A. Vandervell & Oo., of Thorpe Works, Notting 
Hill A secondary battery is employed, and the plates which are of 
A special pasted grid type are mecbanically strong and appear to be 
capable of withstanding considerable rough usage. Cycle lamps 
made by this firm have been in use for long periods, and, jadging 
from plates we have seen, they appear to wear exceedingly well. 
The one drawback againat accumulator hand and cycle lamps is the 
necessity of having them recharged, dt to obviate this difficulty 
Messrs. Vandervell & Co. make s miniature set comprising 4-Н.Р. 
gas engine with dynamo which develops 3 amperes at 10 volts. The 


set has been specially de for cha: small accumulators. It 
is built on a cast-iron biete, the reri en being 2 feet 6 inches, 
12} inches high, and 8 inches wide. The diameter of the fl y-wheel is 
9 inches and diameter of cylinder 18 inches. The engine has s 
2¢ inches stroke and runs approximately at 550 revolutions per 
minate. The engine is fitted with steel liner, and has a long cast- 
ird piston accurately fitted. It bas adjuetable bearings and tubo 

nition, 9 can be attached to an ordinary gas pipe and 
will start in 5 minutes, We witaessed the operation of starting 
— the engine, and for a small size it runs uncommonly 


Water-Power Installation in Scotland.—Some days 
ago an installation was completed for the electric lighting of Fair- 
burn House, and for dri g the machinery at the sawmill at 
Orrinside. Instead of doing the work by contract, Mr. Stirling, the 
Proprietor, was advised to have all the water-power works—dams 

sluices—executed by his own estate workmen. The whole works 
Were planned by Mr. В. Р, Yorke, and the work was su tended 
* behalf dy Mr. Bagot. The work was commenced months 


of electric lighting throughout the town by the 


ELECTRIC LIGHTING NOTES. 


Aberystwith.—The municipal authority for the well- 
known watering-place of Aberystwith bas had a report prepared by 
the Public Lights Committee on the lighting of the town, The tender 
of the Aberystwith and Chiswick Electricity Supply Company, 
Limited, for the proposed extension of electric lighting in the 
borough has been submitted to Mr. A. Н. Preece. The Hiectric 

Lighting Company propose to charge £18 per 10-ampere arc lamps 
per annum, 34s. per standard containing two „„ lamps or 
one 16-candle-power lamp, 5 per cent. upon the cost of the aro lighiing, 
which represents 18s. per arc lamp per annum, for repairs. A further 
charge of £1 is made for fixing the glow lamps if the agreement is for 
less than 16 years, all the arc and glow lamps to be ight from one 
hour after sunset to midnight. Mr. Preece oonsiders the 1 
charge for the arc lamps higher than was justifiable. The other 
charges were, he considered, reasonable. Eventually, after discussion, 
the whole matter was referred to Committee. It was also that 
the gas company be asked to tender for the lighting of the town, the 
hint being thrown out that this might help to ge: easier terms with 
the electric company. 


Barnsley.—The Board of Guardians have appointed a 
committee to consider the matter of electric lighting for the infir- 
mary. The scheme is estimated at from £1,500 to £2,000. 


Bath.—The Electric Light Committea has decided to 
unite with other corporations in taking whatever action was neces- 
sary with reference to claims in respect of certain patents. Mr. 
‘Hammond has reported that every effort was being made to 
ir ке satisfactory working of one set of the new plant carly in 

ptember. i Í 


Beecles,—Last week a special meeting of the Town 
Council was held to receive the report of the Public Lighting 
Committee, recommending an agreement with gas company for the 
prole lighting for the ensuing year, and also the employment of 

. Medburst to report on the electric lighting of the borougb. The 


recommendation was adopted. 


Beckenham.—The Beokenham Urban District Council 


has passed a resolution: That having transferred ite provisional 


order to the Bromley Electric Light and Power Company, this 
Council is honourably bound not to give consent to the application 
of another syndicate, and refuses its consent to the applica- 
tion, of which notice has been given by Mesers. Dollman and 


Pritchard.” 


Belfast.—The Council bas resolved: “That the Lady 
Mayoress be requested to open the new electric station at such date 
as may be conveniently fixed by the Electric Committee." 


Bilston.—The District Council last week decided to fix 
the seal of the Council to an agreement appertaining to the provision 
idland Electric 


Power Distribution Company. 


Birkenhead.—The Corporation propose to supply elec- 
trical energy to those districts which are within the joris- 
diction of the Wirral Rural District Council The resident 

engineer, in his report on tbe proposal, recom- 
mends that a motor generator and battery plant be placed 
on the boundary of the borough and worked by current from 
Bentinck Street works, and that the plant should be equal to supply 
1,000 16-0.P. lamps. It is suggested that the plant should be of 
sufficient capacity to meet the increasing 3 from the outlying 
portions of Oxton. For this purpose the total capital outlay is esti- 
mated at £4,779, of which £2,047 will be incurred by the Oxton 
demand. The estimate of revenue is based on a charge of 7d. per unit, 
and the annual revenue, calculated on 800 lamps taken їп the first two 
years, will amount to £540. The total expenditure for generating 
р poses is pit down at £280 per annum, showing a balance of £960. 

H the interest on the loan of £2,732 for Bidaton and Noctorum 
will absorb £82; to the sinking fund, £75 will be laid aside annually 
for 25 years, leaving £103 for depreciation, repairs, and profit. 
Wednesday's Council meeting was to be asked to adopt the report and 
to Apply to the Board of for a license. 

The Electrical Committee recommend the Council to apply to the 
Board of Trade for a license suthorising the Corporation to supply 
electricity for public and private purposes within the districts of 
Bidston and Noctorum, which are situated outside the borough. 
The resident electrical engineer, Mr. Bates, ín a report to the Com- 
mittee, estimates the probable demands of these districts at 2,000 
16-candle-power lamps. Already cffers have been promised cf 590 
lights. The estimated cost of the scheme is £4,779. 


Bulawayo.—It was decided at a recent meeting of the 
Municipal Council to appoint an inspector of private electric light- 
ing installations. | 


Camberwell.—At a meeting of the Camberwell Vestry 


last week the General Purposes Committee stated that ttey had 


received a letter from the County Council on the subject of the 
topon of the County of London and Brush Provincial Blectric 
ighting Company to supply eleotricity in Camberwell from its 


generating station at Wandeworth, and asking whetber the Vestry 


had any objection to the proposal, or if it was inclined to insist upon 


. the "uie к being situated witbin the area cf supply under 


the order. e Committee, having considered the matter, wers of 
opinion that it would be most advisable, having regard to tbe purchase 
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clauses in the order, that the generating station should be situated 
within the parish, and on their recommendation the Vestry decided 
to inform the Council to that effect. 


Canterbury.—O wing to the many applications for current 
the Lighting Committee are considering the advisability of enlarging 


their scheme. It is suggested that an additional loan should be 
obtained of £3,0€0. 


Cardiff.—The Electrical Committee on Tuesday again 
had before it the engineer’s recommendations that the new plant 
required for the electricity works be obtained from some firm other 
than that which had at present a contract very longoverdue. It will 
be remembered that after a long discussion the meeting was adjourned 
for the purpose of securing information from other municipalities as 
to their experiences with the two makers. On Tuesday this informa- 
tion was submitted, and while there was no complaint as to the new 
firm, several other corporations reported delay in the completion of 
contracts by the firm, which is backward with work for Cardiff 
Council and others. Councillor Hallett had described the firm recom- 
mended by the engíneer as being experimenters, and hinted at litiga- 
tion in which they were likely to be engaged, and which would possibly 
prejudice the prompt fulfilment of the contract if let to them. The 
replies, however, showed that this firm had completed plant similar in 
character, if not in size, which was working efficiently, and that they 
were now constructing an almost identical plant for Coventry. 
Councillor Fox moved that the recommendation of their engineer be 
followed, and the contract let to the second firm. Councillor Good 
seconded. After a leng discussion an amendment was proposed by 
Councillor William Evans, and seconded by Councillor Hallett, in 
favour of the original firm. As the voting was then equal, the 
chairman (Alderman Carey) gave his casting vote in favour of the 
amendment. 


Ceylon.—The Kandy Municipal Council had a discussion 
recently re electric lighting, We understand, from а report in the 
с 


Ceylon Standard, that 200 incandeecent and 5 arc lamps are to be 
placed in position for public lighting. A committee has been 


appointed to settle the positions of the lamps, It appears that the | 


Gas and Water Company ís to supply the light. 


Chelsea.—The Vestry has withdrawn opposition to the 
Bill of the Cheltea Electricity Company, the oompany having 
. agreed to the insertiort of clauses which reserve to the Vestry a piece 
of land 50 feet wide and 180 fcet deep. On the other , the 
Vestry has f greed to sell its interest in another piece of land, and not 
to ask for compensation. The agreement was entered into on Tues- 
day last week, counsel acting for tte Vestry. In the first place, 
opposition was taken to the Bill because of the nuisance the oom- 
pany's works were to tke inbabitants in the neighbourhood. 


Clerkenwell.—The Vestry refuses to support the applica- 
tion of the Metropolitan Electric Supply Company for a provisional 
order for lighting this parish. - 


Douglas (10.M ),—Prof. Fleming's report on eleotrio 
lighting is before tbe Douglas Town Courcil He argues in favour 
of municipalisatiop, and says that the prospects of prcfit are very 
encoursging. He quotes towns in England where municipal plants 
. bavo been successful in the early stages. The scheme cutlined for 

Douglas would cost £25,000, exclusive of legal expenses, engineer's 
commission, and superintendence during erection, wbich may be set 
down at about £1,0C0. А site near the lake is suggested, provided 
the sub-soil is fiim, and may be obtained reascnably. Without 
entering into а discussion on the merits of the various systems, Prof. 
Fleming considers that the high pressure continuous current system, 
with current supplied from the generating station at 1,100 volts, and 
transformed to а low pressure of 110 volts for use for incandescent 
lighting, is the best for Dcuglas. Prof. Fleming includes a system of 
supply for 60 arc lamps, each of 500 to 600 watts, and 6,000 8-candle- 
power incandescent lampe, or their equivalent. He gives details of 
the proposed electric lighting station, engines, dynamos, and the 
necessary appliances. For the street lighting he proposes to run 
three series of 19 or 20 arc lamps, each on a separate conduit, and 
supplied direct with current at a preseure of 1,100. Hach standard 
will be fitted with a 25-C.P. incandescent lamp bracket for lighting 
after midnight. For street lighting 91,800 units would be consumed, 
at an estimated cost of £1,374. The probable total revenue is put at 
· £3,870, and the expenditure £3,813. 


Darban.—A correspondent writeg:—* During June the 
Corporation received applications for 288 additional 8-candle-power 
electric lamps, which brought the total up to 9,190 8-candle-power 
lamps. Specifications have been prepared for the extension of the 
electric light to the Berea. The plant, &с., is estimated to cost 
£200,000, being 3 for in the New Loan Act. Underground 
cables are to be laid in the principal roads and streets, while in less 
populous districts overhead wires will be used in the meantime, as 
an economical means of supplying the light. The Council has unani- 
mously resolved to extend the system to the suburbs, the necessary 
- preliminaries to be undertaken at once.” 


Durham,—The Visiting Committee for Sedgefield 
Asylom has reported to the Durham County Council with regard to 
electric lightir g. It is found that the power generated by the elec- 
trical plant put down a month or two ago for a portion of the 
building, was in excess of what was required, and it has been decided 
that it would be most advantageous to extend the instailation toa 
portion of the main building. It was therefore proposed to introduce 
electric light into the east and west wings, and a tender had 
obtained from the Corlett Electrical Engineering Company, Limited, 
for carrying out the extension for the sum of £1,585. This included 


. .the cost of an additional battery with all necessary accessories, and a 


main cable sufficiently large for any future extension. Plans for the 

t of the e and dynamo house had been 
prepared, and tenders for the execution of the work invited. The offer 
of Mr. J. G. Gradon (£367 17s. 4d), has been accepted. The Council 
adopted the report. 


Fenton.—The Urban Council bas received a letter from the 
Potteries Blectric Traction рори Limited, giving notice of their 
intention to apply to the of Trade for a provisional order 
authorising them to supply electrical energy, for public and private 
popes within the area of the Fenton Urban District. Considera- 

on postponed. 


Glasgow.—After considering the report by Mr. Chamen, 
electrical engineer, as to tke method of charging, the Electrical Com- 
mittee has made the following recommendations to Council to adopt 
an alternative method of charging to that at present in use, vis., that 
the fixed rate should be 4s. 6d. per lamp per annum, with 23d. per 
unit additional to the 100-volt consumers, aud 2d. per unit additional 
to the 200 and 250-volt consumers. 


Glossop.—Lart week the General Purposes Committee 
considered a letter from the Electrical Power arsit ue ay , 
em 


and Mr. Dancy ha submitted plans, sections, agd elevations of 
the buildings, as to quantities will be drawn up and 
tenders advertised for. Mr. Hammond and the city surveyor are to 


a resolu- 
tion ap g for a provisional order. 10 was considered that the 
denen ower Distributing Company's Bill is prejudicial to the 
intereats of local authorities. | 


Hackney.—The Lighting Committee has gone to the 


ex of £23 for printing 500 copies of the electric lighting order. 
What for? РЕНА ор 


Hastings.—The Electric Lighting Provisional Order Bill 
through the committee stage in the House of Commons 
week without opposition, 


Hull.— Last week the Electric Lighting Committee 
decided to lay a main in Westbourne Avenue, at the cost of £420. 
The electrical engineer (Mr. Barnard) that the new station 
in Sculcoates Lane was approaching completion, and would be ready 


for working ina few days. The tender of A. Bannister & Oo. for coal 
was accepted. 


Hyde.—A Local Government Board irquiry was held last 
те, with — to = APP ion of P Lgs ya. power 
rrow £1,000 for the purpose o cally ting new 
sa tiim ind Free HINT 5 to ap rear 
ng cf the new buildings, the advisability of generally 
electricity in the borough is now being considered by a sub-committee 


of the Corporation, upon whose recommendation a consulting engi- 
neer has been appointed. 


is to facilitate labour in the dark, in consequence of the increased 
stock in India. 


amount towards the relief of the rates in future. Many motors are 
being introduced into Lancaster workshops, the latest to adopt them 
being the executors of the late Mr. W. Richardson for the y 
Street sawmills. 


Leeds.—By receiving the Royal assent to their Local 
Government Bill, the Leeds City Council have advanced another step 
in their purchase of the Yorkshire House-to-House Electricity Com- 
pany's business. They will now be able to serve notices upon the 

lectricity Company, examine their books, and eventually take over 
the concern. Meanwhile the company's business is extending 


Leyton.—The Electrio Lighting Committee has oon- 
ferred with the electrical engineer as to the system of arc lighting in 
High Street, Leytonstone, and has instructed him to obtain one series 
of lamps from three different makers. 


Luton.—At a meeting of the Luton Corporation on 
Thursday, June 28th, the clerk produced the agreement between the 
Corporation and Mr. Albion T. Snell, electrical engineer, the terms 
being to preparo a scheme and superintend its completion, and engage 
an efficient clerk of works at his own cost until supply of electric 
light, and a commission of 5 per cent. on the first £8,000 expenditure, 
and 3 per cent. on the remainder. The seal of the Council was 
affixed to the agreement. 


(Continued on page 205.) 
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Ruilwayline. Fourof these bays are provided with electrically- 


THE NEW ARC WORKS, CHELMSFORD. 


IMMEDIATELY following the fire in 1896 which d 
greater portion of the old works of Messrs. 
Moulsham, Chelmsford, the firm entered 


Limited, situated at 
into negotiations 
for the purchase 
of about 10 acres 
of land adjoining 
the Great Eat tern 
Railway, situated 
1 of a mile from 
theold siae us 
ввіоп of this 
е was only ob- 
tained at the end 
of 1896, so that 
work on it could 
not be commenced 
before that date ; 
bot during the in- 
terval Mr. Cromp- 
ton, in company 
with Mr. Brunton, 
the manager, lost 
no opportunity of 
visiting and ex- 
amining the most 
modern engineer- 
ing shops in 


Europe, and the new works which we are about to describe 
show the resalt of much thought and consideration of all the 
problems presented by the great question of laying out modern 


engineering works 
in the best manner 
tomanufacture 
high class electri- 
cal plant cheaply 
and rapidly. The 
new works facing 
the Chelmsford 
Writtle Road con- 
sist of offices, and 
a main shop de- 
voted almost en- 
tirely to dynamo, 
motor, and trans- 
former work; 
switchboard, in- 
strument, and arc 
lamp manufacture 
being still carried 
on at the old works 
on 8 very large 
scale. This sho 
hasa width of 260 
feet, ard the pre- 
sent length is 225 
feet; but the end 
wall is removable, 
and it is contem- 
plated at no dis- 
tant date to take 
this down and 
lengthen the shop 
a8 the demand for 
more floor space 
increases, The pre- 
sent area of 260 
feet by 225 feet 
8 entirely unob- 
structed by inter- 
or parti- 
tions, во that an 
uninterrupted 


estroyed the 
Crompton & Co., 


MAIN SWITCHBOARD, 


sf 
. 
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NUMBERING OF PANELS FROM LEFT TO RIGHT, 


> 
г 


driven travelling cranes, varying from 15 tons down to 8 
tons capacity, and the remaining bays with hand power travel- 
ling cranes, bat with provision for the addition of electrical 


travelling cranes in all. Three 
feet high up to the roof girder, 


light is obtained all over the 
ciples have & 30-feet sp 


240-H.P. MULTIPOLE GENERATOR. 


"ev of the whole floor can be obtained from the shop managers 
offices, or from the test room offices, both of which are situated 


опа 
of the 


extending the full length of the near end wall 
* This floor space is divided into eight bays 


running north and south, and parallel to the Great Eastern 


an, it w 


of the glazing for the north lig 


— 


crane girders, ard roof girders are princi 
glazed slopes of the roof are fitted with 
glazing bars, and the long slopes of the 
with heavy corrugated sheathing in two thicknesses, spaced 


apart. 


of the largeBt baya are 88 
and 24 feet up to the travel- 


ling crane gantry ; 
two of these large 
bays have а span 
of 40 feet, and а 
third а span of 80 
feet. The remain- 
ing bays are 30 feet 
span, and 20 feet 
to the insideof the 
roof girder, and 16 
feet to the travel- 
ling crane gantry. 
The roofing is of 
the “saw tocth” or 
“weaving shed” 
pattern, with large 
frames, so that the 
short side, which 
is entirely of 
glass, and faces 
the north, is con- 
siderably higher 
than usual, and 


thus a very regu- 
and perfect 


building. As the roo prin- 
ill be seen that the height 
ht is unusual. The entire 


floor space is paved 
with wood blocks, 
Across the top of 
the bays the Great 
Eastern Railwa 
siding was laid, 
and at right angles 
to this a 27-inch 
gauge railway runs 
down the centre 
of each bay, these 
railways being 
connected at the 
north and south 
ends by cross rail- 
ways with turn- 
tables to each bay, 
an arrangement 
which gives ex- 
ceptional facilit'eg 
for shifting goods 
rapidly and easily, 
After their bitter 
experience at the 
old works, Messrs, 
Crompton have 
taken special paing 
to construct the 
new building in 
the most fireproof 
manner. With the 
exception of the 
flooring - blocks, 
which, from their 
position, never can 
take fire, the whole 
of the building is 
of non-combust- 
ible materials, 
The walls are of 
bricks, the stan- 
chions, travelling 
pally of steal, the 
Helliwell patent 
roof are covered 


E 
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Across the southern end of the building runs a store for 
raw material communicating with the main building only by 
three doorways pierced in the brickwork and closed by sliding 
iron doors. One very important feature of the arrangement: 
ie, that the store of finished parts on their way to be assembled 
and made up in finished machines occupies a portion of one 
of the bays in the main building. In this space everything 
is arranged as 


the latest pattern. А Green's economiser is fitted. The 
condenser i8 placed above the boiler house, and is carried on 
steel stanchions. It is of the evaporative surface type made 
by Ledward, and is large enough to condense the steam when 
either of the engines is working up to 200 H.P. The vacuum 
із obtained by an air pump on the Edwards principle, made by 
the Central Marine Works of Hartlepool, and is driven by a 

motor. The cen- 


conveniently as 
possible for access ; 
it is fenced off 
from the main 
shop by a low 
screen of iron sur- 
mounted by 
pierced ironwork, 
so that the view 
right along the 
shop is not inter- 
rupted and the 
goods inside the 
store can be seen 
from the outside, 
although they are 
not accessible to 
the workmen. An 
important feature 
in this shop ie, 
that as the whole 
of the power is 
transmitted elec- 
trically, shafting 
is used to a very 
small extent — in 
fact, there is only 
two short lengths 
in the whole 
building. 

As а rule, the transmission is from tbe generating plant 
situated close to the east wall of the building, through bare 
copper overhead mains, hung on insulators, to separate 
motors arranged to work each tool; bnt in one bay, as stated 
above, there is some shafting, which is divided into two 
lengths and driven by two motore, а group of small tools 
being driven off 


A MACHINE Bay, 


trifagal pump for 
circulating the 
water is also elec- 
trically driven. 
The condensing 
plant is very satis- 
factory, and it is 
not difficult - to 
maintain a 
vacuum of 25 
inches, in fact, 26 
inches have been 
obtained with a 
high barometer. 
The feed water is 
forced into the 
boiler by a three- 
throw horizontal 
pump motor 
driven. The 
special feature of 
this is the employ- 
ment of a three- 
speed coned belt 
driving pulley. 
This allows of an 


extremely slow 
speed at times 
when the feed 
needed to the boilers is small, or a very high speed of 
the pump when a large quantity of water is to be de- 
livered, either for fire purposes or for pumping from the 
wells or from the reservoir. As the boilers have been con- 
stracted adjoining the engines, but on the outside of the 
main building and below the general level of the ground, 
the coal can be shot direct from the coal trucks into the 

bunkera, sliding 

down the inclined 


each length of Е 
shafting. 
There are two 
sets of generating 
plant, one & 240- 
Н.Р. Orompton- 
Marshall com- 
pound condensing 
slow-speed set, the 
engine being fitted 
with Proel) valve 
gear and Corliss 
exhaust valves. 
The generator has 
a 6-foot diameter 
armature built up 


eode 


\ 
| ] 
— J Na. ,, Ty " 
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on the engine 
crankshaft, and 
the eight-pole field ie ee Lah ee 


| A 
i 
e 
Е Е 


magnets аге all 
steel. 

The other set 
is a 200-H.P. 
Willane.Crompton 
get, the crank- 
shaft of which is 
prolonged by an 
additional length 
of shafting, on à 
which pulleys are keyed for testing purposes. This Willans 
set is also available for supplying current for driving the 
shop motors. 

Steam is provided by two Babcock & Wilcox boilera, which 
are rated at 5,000 Ibs. of steam per hour. They are provided 
with two Babcock & Wilcox latest pattern Scotch furnaces 
for burning smoky coals, and they have superheaters also of 


M x 


Ve 


А Тевхіхс BAY. SHOWING Motor-Driven LATHES. 


gu 


bottom of the 
bunker toa posi- 
tion close to the 
fireman in the 
front of the 
boilers, 

As these works 
are outside the 
borough bound- 
ary, they have 
been provided with 
their own water 
supply and their 
own sewage sys- 
tem, several wells 
being sunk and 
connected by pip- 
ing, so that an 
excellent supply 
of water is ob- 
tained. In addi- 
tion to these, 8 
reservoir has been 
constructed at the 
lower end of the 
plot, cement lined, 
and capable of 
holding 500,000 
gallons of water. To this reservoir the whole of the 
rain water pipes from the buildings are led. For dealing 
with the sewage at the lower end of the ground, a system of 
tanks on the Scot'-Moncrieff system have been put down. 
The sewage into the first of these tanks, which 18 а 
closed one, and there ferments under aerobic conditions, then 
enters a second tank, where it is attacked by anaerobic 
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Outside the main edifice are several deiached buildings, 
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ШТ jx ы з i - i he smiths’ work, another for the enamelling work 
| tel and thence it passes through filter beds, where it one for the smiths’ work, 
ae нант i. s., the decomposed products are turned into on the electrical heating and cooking apparatus, a third for 
баз Ке ту mineral salts by the action of nitriting organisms. The smiths and carpenters, and a fourth for casting. "m 
А тука effluent from the last tanks is quite clear and free from Alongside the enamelling shop is a complete apparatus 
warda princip: «i. 
pool, and is dria 
motor, Thy 
ШЇ; 
cirenletiy 5 
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The feed vi 
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ry high spe 
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amping from 0 
ri have end 
ye outside 02 
el of the gr 
trucks in © 
ankers, un GENERAL VIEW FROM GALLERY AND SHOP MANAGER'S OFFICE. 
jown the 157 7 
n M б smell, and, although an excellent fertiliser, it is not capable making Dowson gas to supply the whole works for heating 
ши in of again decomposing and becoming а nuisance, as it no stoves, soldering, brazing, and similar purposes. | 
on die " longer contains any organic matter in an unstable con- The furnace in the enamelling department is of simple 
eman D © dition, construction, it is, in fact, an unusually large muffle furnace 
ont of The offices, which front on the main road, measure 160 fired by Dowson gas. In this furnace, not only the electri- 
les. i cal and cooking goods are enamelled, but the supports and 
45 Шет girders which carry the Crompton system of underground 
‚ шй п mains аге enamelled to any desired colour, while the covers 
rough j^ of cut-out boxes, distribution or transformer boxes can be 
y Ug i enamelled on the inner side. Messrs, Crompton find this 
n prone enamelling system of insulation ғо perfect and во durable 
ir om m that they are extending it to many other parts of the elec- 
py m " trical goods manufactured by them. 
| gu The switchboard has been designed in an exceptionally 
| кт Y substantial manner, and represents Messrs. Crompton and 
y wn Co.’s latest practice as regards details of the switches and 
pected үк other gear for low tension distribution. The switches are 
90 . all of very heavy pattern, and with bright steel insulated 
lat E; handles, Each switch is also provided with a separate and 
mi | " easily renewable sparking piece, by means of which all burn- 
d, lo ing of the current-carrying contacts is avoided. 
UN. The automatic cut-outs are modifications of the pattern 
oi bY which they have been successfully making for so long, and 
ote which are very largely in use in so many of the low tension 
end ЖЫ central stations as zero cut-outs on the dynamo panels. In 
ед! the case of the present switchboard they are used ав excess 
ap. cut-outs. 
g У | The instruments are of their latest dead-beat permanent 
ole © f | Ах Erectine Bav. magnet pattern, and have an accuracy within } per cent. 
for oF i | Thesc instruments respond very rapidly to the slightest 
ju? feet, by 30 feet. The drawing offices, at the one end, are lofty changes of loid, indicating the correct reading at once 
Lun and well lighted, the commercial offices being at the other without any preliminary swinging of the needle. The whole 
gue y end with the private offices of the staff between them. of these fittings are mounted on 14-inch slate panels carried 
in a heavy iron frame, and no wood work is used in connection 
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with the frame at all. The dynamo panels are arranged on 
the left hand facing the board, and the circuit panels on the 
right hand. In the centre is placed, first, panel No. 4, con- 


taining an arrangement of heavy plug barr, by which any 
combination  be- 


tween the two 
dynamos ard the —— 
two main circuits — м 

Next to this comes 
No. 5, supplying L 
current up to | 
1,200 amperes for iz Ti 


can be made. ! ls 


| | 
T 
A 


\ 


= 
Е — 


the use of the | 
testing depart- ww. | 
ment, containing МАД 
main switch, main №, — 
fuser, ammeter, | 
and on the other 

pole an excess cut- 

out. Panels Noe. 

6 and 7 аге de- 

voted to the 

varions circuits 

distributing power 

and light tbrougt - 

out the works, the 

upper six circuits 

being lighting cir- 

cuite, the lower six 

motor circuite. 
No. 8 is & spare 

panel for addi- 

tional circuits, О 
and No. 1 а spare panel for an additional dynamo. No. 2 is 
a panel for the 240 H.P. Crompton multipolar dynamo 
with Marshall compound engine, acd contains an ammeter 
to 1,500 amperes, voltmeter, main switch, fuses, sbunt 
regulating switch, and on the other ро'е an excess cut-out. 


Motor-DrivEN WINDING LATHES. 


No. 8 is a panel for the 200 H.P. Crompton-Willans set, 
and. contains з similar set of instruments to No. 2. This 
engine is chiefly used for heavy testing, and has a length of 
shafting coupled to one end of its crankshaft, it has also at 


ans = 
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Heavy ARMATURE AND TESTING Bax. 


the other end of its crankshaft a dynamo, and it can be 
used for power and ligbt throughout the shops in the place 
of the Crompton-Marsball set, or in parallel with the same 
ik so desired. The usual method of running is to supply 
the shops from 
the Crompton- 
Marshall set, and 
а large amount of 
testing is done by 
the same set at 
the same time by 
means of motors. 
If an unusually 
heavy large me- 
chine has to be 
tested, it is belted 
on to the shaft 
connected with 
the Crompton- 
Willans set and 
run independ- 
ently of the shops. 

The testing de- 
partment is situ- 
ated in the south- 
east corner of the 
works. No special 
building has been 
provided for thie, 
but a portion of 
the main shop has 
been railed off. 
By this means 
the transference 
of the machinery to and from the test room is effected 
with the minimum of labour and by one of the ordinary 
shop travellers. This department covers a floor space of 
about 3,000 square feet, part of which is covered by the 
instrument gallery. In addition to this, in three other parts 
of the shop there are special enclosures, one for testing 
armatures during the process of manufacture, another for 
testing transformers during and aftsr manufacture, and a 
third containing the water and other resistances used for 
high tension teste. Near the middle of the test room is 
а 200 Н.Р. Willans engine, to one end of whose crankshaft 
is connected a heavy testing shaft provided with pulleys of 
various siz s. Оп either side of this shaft a series of longi- 
tudinal rails is fixed to concrete foundations in the floor, and 
by means of transverse rails on these longitudinal rails, any 
size of dynamo can be accommodated. All the larger 
dynamos, from about 50 kilowatts upwards, are belt-driven 
off this shaft. Dynamos smaller than this are tested by being 
belted to motora, the current for which is obtained from the 
shop generator. As has been already said, the steam plant com- 


prises two direct coupled sets, one of 200 H.P., the other of 


240 H.P.; it is possible in special cases to test dynamos 
taking as much as 400 H.P., half the power being delivered 
to the shaft from the Willans engine direct, and the other 
half from the Marshall engine, by means of motors. Ав 
duplicate boiler power bas been provided, and also two 
complete sets of exhaust pipes, either of which can 
be connected to the atmosphere or condenser, as may 
be desired, it is possible t» make steam tests, condensing 
or non-condensing, up to 250 I.H.P., and a convenient 
system of steam and exhaust valves and connections are 
being put down for this purpose. 

In testing dynamos the load is taken up on resistance 
frames of the usual kind, of which & large assortment is pro- 
vided. At pecial feature of these resistance frames, is that they 
are self-contained, each having its own commutating board, 
so that various combinations of resistance can be made, and 


they are mounted on wheels. By this means it is possible 


(since the current is measured by potentiometer methods) in 
most cases to bring the resistance frame close to the machine, 
and so avoid having long lengths of cable about the teat room. 
Occasionally the load is taken up by coils of wire under water, 
and suitable arrangements have been provided for this, by 
means of which а continuous supply of water is supplied. 
These water-cooled resistances are arran in the same 
building as the water resistances for the high tension tests. 

A dynamo or motor undergoing tests has the whole of 
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the measurements made in a room on the testing gallery 
overlooking the testing beds. In this room are provided :— 
Four Crompton potentiometer sets for continuous current 


testing. 

One Wheatstone bridge. 

A complete range of electro-dynamometers for measuring 
alternate currente, either low or high tension, from 01 of 
an ampere and upwards. 

Also wattmeters measuring from 10 watts upwards, and a 
complete range of electrostatic voltmeters from 10 volts to 
8,000. 

As the continuous current testing is carried out entirely 
by the Crompton dynamometer method, no heavy current 
cables need be brought into the testing cabin at all for this, 
only small potential leads being required. For the alternate 
current tests the ordinary cables are brought in. 

When a moderate size dynamo or ‘motor has to be tested, 
it is dropped on to the testing bed by an eiectrically-driven 
traveller, fixed down by the test room staff, belted (in the 
case of a dynamo) on to one of the test room motors, the 
resistance frame is run up alongside and connected оп; a pair 
of light potential leads are run on orutches to terminals on 
the nearest stancheon, which communicate by permanent 
wiring to the instrument gallery. An attendant takes his 
station at the commutator end of the machine to be tested, 
with a speed counter and electric bell in readiness. The 
machine is started up and the load put on (a rough indica- 
tion being given by the amperemeter near the resistance 
frame), the brushes are adjusted, and when everything is 
ready accurate readings commence. In the instrument 
gallery is a large centre seconds clock, and speeds are taken 
in the following manner :—A signal is given to the dynamo 
attendant to prepare, At a second signal the speed counter 
is put in to the end of the dynamo spindle; at a third signal, 
exactly half a minute after the second, it is withdrawn, and 
the reading communicated to the instrament gallery by 
speaking tube. Daring this half minute several accurate 
readings of current and E.M.F. are taken by means of 
the potentiometer. The machine is then left to run for a 
namber of hours at full load depending on its size, usually 
Hom three to six, and sometimes 12 hours. At the end of 
(bis period the machine is stopped for a few momenta to 
enable temperatures to be taken. It is then started up 
again and complete series of readingé at all loads is taken, 
after which it is stopped and the whole of the resistances are 
measured and the insulation tested. If the machine is eatis- 
factory, it is returned to the shops to be finished off. Before 
this testing, however, the armature, the most important 
of the machine, has already been tested twice if not t 
times; firstly, as soon as it is wound, and before the 
commutator is fixed; seoondly, when the commutator is 
fixed; and, thirdly, when the armature is finished, so that if 
any fault should exist it is discovered at as early a stage as 
ible during manufacture. There are several pre- 

tests which an armature has to pass before it is 
allowed to Бе put into its field. First, a galvanometer test 
by which the resistance of all its sections is compared ; 
secondly, an alternate current test, by means of which, 
should there be any short-circuited sections, these are burnt 
out; and, thirdly, а test of insulation. This latter is usually 
carried out by means of an alternate current transformer 
with an adjustable secondary voltage. The test pressure 
8 ра із an alternating E. M. F. 14 times the working 

M.F. The transformer used for this purpose can be 
adjusted to give any secondary voltage between 200 and 10,000 
Volta. With a transformer of this kind 50,000 volts have 
been successfully dealt with for other purposes. 

As regards the field magnet coils of machines, immediately 
they leave the winding heads the resistance is measured, the 
turns and gauge of wire are recorded, and an irsulation test is 


As regards alternatore, the usual insulation and resistance 
lest, a8 mentioned above, are carried out during manufacture, 
the insolation being tested at double the working voltage in 
this case, Similar teats are applied to transformers. The 
final tests on transformers incinde the measurement of the 
Open circuit watte, the primary and secondary voltage at 
Various loads, and of the fall of secondary Е.М.Ё. as the load 
18 increased. A final insulation test is taken with every 
transformer when it is complete with all its fittings in its case. 
standard to which all test room measurements, whether 


continnous or alternating current, is referred, is the Clark 
cell. By means of the Orompton potentiometer, continuous 
current instruments of all kinds can be readily checked and 
compared with this cell, and the alternate current instruments 
(electro-dynamometers and electrostatic voltmeters) can be 
algo referred to the same standard, if a comparison is made 
first with the continuous current. 

We have quite recently had the pleasure of privately 
inspecting every part of Messrs. Crompton’s new works, and 
we should scarcely be accused of overstating the case by 
saying that it would be difficult to find a better laid out 
shop for electrical engineering in the kingdom, everything 
that human forethought and experience can suggest in the 
way of labour-saving appliances and economical production 
being very much in evidence, some beautiful American tools, 
which the space at our command will not permit us to touch 
upon here, being by no means the least important. 

With such & combination of machinery, and with the 
experience gained by years of study of Continental methods, 
Messrs. Crompton should have no difficulty in meeting the 
enterprising German or other foreigner on his own ground, 
and competing on favourable terms for the world’s require- 
ments in electrical manufactures, and we heartily wish them, 
as pioneers of the best type when nearly everything 
electrical was, more or less, under the oontrol of unsoru- 
pulous company promoters and speculators, many years of 
financial success as a justly earned oompensation for past 


and undeserved misfortunes. 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 200.) 


Li verpool.—In reference to the power station to be 
erected upon the Pumpfields Estate, tbe Generating Stations Com- 
mittee Бате passed the following resolutions:— That the city elec- 
trical engineer be instructed to furnish tbe Corporation surveyor with 
the necessary information to enable him to prepare the actual working 
plan for the buildings, the engine house to be made sufficiently high 
to admit of the use of engines, each of 2,400 H. P.;“ and "that the city 
electrical engineer be authorised to obtain tendera for the supply of 
14 steel Lancashire boilers from a list of firms submitted to and ap- 
proved by the Committee.” 


Machynlleth.—In common with other watering places 
of North Wales, Barmouth, Towyn, and Aberdovey, Machynlleth is 
yielding allegiance to the electric light system, and а company is 
about to be formed for the purpose of installing electric light in the 
town. Influential persons are already, indeed, negotiating for the 
purchase of certain properties situated within a mile of the town 
with a view to securing the necessary water-power. 


Manchester.—In the Manchester Corporation accounts 
just published, the net revenue of the electricity department for the 
year ended March 31st, 1898, amounted to £13,522 17a. 4d., as com- 
pared with £16,812 8s. ld. for the corresponding period in 1897, 
showing a decrease on the year of £3,289 10s. 91. Messrs. Needham 
and Hesketh, newly elected councillors, have been appointed to fill 


. vacancies on the Eleotricity Oommittee. —Messrs. W. T. Glover & Oo., 


the Balford electrical engineers, have, it is reported, secured a large 
piece of land in Trafford Park, Manchester, for the erection of works, 
and they will supply electric power and light to the Park.—At the 
monthly meeting of the Stretford Urban District Council held on 
Tuesday evening, it was decided to postpone for a month the taking 
ap of the provisional order of 1897, authorising the supply of 

ectricity for lighting and haulage purposes throughout the district, 
and also the eppo nemeni of a consulting engineer.—The Whitefield 
District Council will oppose the Bill of the General Power Distri- 
buting Company on the second reading. 


Newcastle-on-Tyne.— At the last Council meeting 
Alderman Armstrong said that tenders had been received for the 
supply of machinery for the electric lighting installation. Thoy 
would be dealt with by the Committee in due course, and would 
probably be bronght up for consideration at the next meeting of the 
Council, after the sanction of the Local Government Board to pur- 
chase land for the station had been received. 


Newcastle-under-Lyme.—Notices having been received 
from two companies of treir intention to apply to the Board of 
Trade for power to supply the electric light in the borough, the Town 
Пек pe n кик to oppose the a and to apply 

oard of Trade for power to su electricity for 
private purposes within the district. sd тарки 

Petersfield.—At the last meeting of Urban District 
Council the report and draft scheme of Mr. A. H. Preece for estab- 
lishing an electricity supply station in Petersfield was read and 
referred without comment to the Lighting Committee to consider and 
report at the next meeting. The scheme provides for street light- 
ing by means of arc lamps in the main streets and glow lamps in the 
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side streets. Allowance is made for 1,000 private lamps, and the 
total horse-power required will be 70. The estimated capital expen- 
diture upon this scheme is put at £1,875 for generating plant, £1, 
for mains, and £875 for lamps, posts, &c. e annual expenditure, 
including repayment of loan with interest, is estimated at £811 58, 
and the income £783 10s., including £525 from private lighting. It 
is clearly pointed out that the success cf the undertaking depends 
upon the support from private consumers. 


St. Marylebone.—On the motion of Mr. Martin Morris, 
the Baths Committee of the Marylebone Vestry have been empowered 
to make inquiries as to the cost of providing plant at the baths and 
wash-houses to etiable the Vestry to generate electricity for the 


lighting of those buildings. 


St. Paneras,—The Electricity Committee advises that 
56 arc lamps, hithérto switched out at 1 a.m., be kept alight through- 
out the night at an extra cost of £250 per annum. 


Southampton.—At a meeting of the Council on July 
13th it was decided to give two yearly increments of £20 each to the 
electrical engineer. Last week, at a meeting of the corporate body, 
ap was made to rescind the previous resolution, it being urged 
that it was wrong in principle to give prospective increases of salary. 
In answer to this contention, the chairman of the Lighting Oom- 
mittee submitted that it would be child’s play to pass a resolution at 
one meeting and rescind it at the next. Ona vote being taken, the 
resolution to rescind the previous one was carried by 17 to 14. There- 
upon а member gave notice that at the next meeting he would 
propose that the resolution just passed be rescinded, as there was a 
small attendance of members, and the question was of so much 
importance that it ought to be carefully considered. 


Stirling.—Last Friday the Police Commission had a 
lengthy debate with reference to the p Touch water-power 
electric lighting scheme. The matter will come up again at next 
Monday’s 5 and in the meantime the Lighting Committee is 


The Board of Trade bave given official sanction to Mr. Yorke's 
scheme for the electric lighting of Stirling by means of the Touch 
water supply. 

Stoke.—The Potteries Electric Traction Company have 
informed the Stoke Council of their intention to apply for a pro- 
visional order to supply electrical energy for public and private 
pere within the Council's district. The Oouncil will join other 
authorities in opposing the company's application if necessary. 


Taunton.—A Local Government Board inquiry was 
held Mr. H. H. Law on Wednesday last week, into the Town 
Council’s application for power to borrow £11,500 for the purposes 
of electric lighting. The Town Olerk gave a general résumé of the 
whole of the transactions which had led up to the applying for the 
loan. He further recounted how Mesers. Kincaid, Waller & Man- 
ville, electrical experts, had been called in to advise the Corporation. 
They issued a report, and at first advised the expenditure of £10,000, 
which was the amount of the loan originally to be asked for, in order 
to obtain improved ‚апд keep pace with the extra demands 
for supplying the light. This sum, however, was not found to be 
sufficient, and a supplementary amount was added, making the total 
loan £11,500. The Town Clerk then 5 to give the history of 
the introduction of the electric light in Taunton, first by a private 


company, whose rights and plant were subsequently purchased by 
the a ecg in 1892 for £9,300. The extra cost entailed by the 
electric ting 


ght was £300 per annum, and the average cost for lig 
the town by gas only before 1892 was £847 per annum. The electric 
ht concern had since been (carried on with a capital of £24,000, 
” it was suggested was véry moderate for an undertaking of that 
magnitude, and which was only £4,000 more than the capital of the 
original company. If this loan asked for were ted, as the Cor- 
poration hoped it would be,and the work required carried out, it 
would entail an increased expenditure in interest and sinking fund of 
abont £690, but a great part of this, аз Mr. Manville would tell them, 
would be saved yearly by the introduction of new machinery. 

Mr. Thornhill, the electrica] engineer, read & report presented to 
the Committee in January last. The present existing plant was 
sufficient to supply 8,000 8-candle-power lamps for purposes of private 
lighting, but they were at present supplying 9,929, and had 730 lamps 
on order. They bad 55 aro lampe, 500 incandescert, and 8,711 
private lamps. There had never been а deficiency on the works 

. since they were taken over by the Corporation. In answer to Mr. 
Clarke, witness said that of 730 ue at present on order, 230 would 

be on the free w stem.— Replying to Mr. Clement Smith, Mr. 
Thornhill said that the high tension cable cost £181 per mile, and 
the low tension cable £127. 

Mr. Manville, of the firm of Messrs. Kincaid, Waller & Manville, 
electrical engineers, was the next witness to give evidence, similar to 
that already ше by bim in his report to the CounciL With the new 
and improved machinery which it was proposed to get to run the 
works, and to meet the increased c emands for the light, be estimated 
that, after allowing for the payment of interest and sinking fund on 
the loan, there would be sn annual saving in the working expenses of 
upwards of £500. 

There were several parties present opposing the tcheme. 


Turkey.—It is reported that the Turkish Government 
bas lately received a number of applications for concessions to intro- 
duce electric lighting in several towns in the provinces. 


West Ham.—The architect's estimate for the electric 
lighting of the Institute and Library shows the cost as £1,100. The 
Electric Light Committee has power to accept tenders and arrange 
for the supply of the fittings in time for the opening. 


Walthamstow.—The Urban Council has resolved that 
the plans and estimates submitted by the electrical engineer be 
approved, and that application be made to the Lccal Government 
Board for sanction to borrow £41,690 for carrying out the electric 
light scheme. se 


Willesden.—We understand that the District Council has 
resolved, upon the Electric Lighting Oommittee’s recommendation, to 
appoint an electric lighting engineer as а permanent official of the 
Council, at a salary of £400 per annum. jpa 

Woolwich.—The ‘Woolwich District Electric Light 
Company, who are about to make teal 3 extensions to the electric 
light mains, have asked the Local B of Health whether they will 
consider the question of street electric lighting. In that case they 
will prepare a scheme and quote terms, The Highways and Works 
Committee will consider the matter. 


Wrexham.—At last week's Council meeting Фев та a 
long discussion respecting tbe proposed purchase o the Willow 
Brewery for £8,000, for the purpose of erecting baths, electric light 
station, stables, &c. The Council applied some months ago to the 
Local ent Board for sanction to borrow the money to pur- 
chase the brewery, and after the Board had held an inquiry they 


‚ gave no definite reply, but stated that it the Council, on farther con- 


sideration, were fully satisfied that it would be desirable ‘in the 
interests of the borough that the purchase should be made, they 
could apply again for the assent of the Board for the loan. 


P DIE Te A 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Birmingham.—The Publio Works Committee of the 
City Council have just appointed from among their number a sub- 
committee, ue Messrs. Howard Lane, Besseker, and Balden, 
to inquire generally into the question of tramways. 


Blackpool and Fleetwood.—This system of electric 
tramways which has been described in the ELEOTBICAL Rsvæw, 
was opened on 30th ult. in the presence of a large company. À 
trip over the system was followed by a banquet at the Imperial 

ydro, about 100 gentlemen being present. . 
9. Richardson presided. 

Bradford.—The Corporation new Bolton Road electric 
tramways were formally opened on 29th ult. The members of the 
Tramways and Baths Committee, and а number of invited guests, 
went for а trip over the line, and in the afternoon a luncheon was 
held at the Town Hall. Speeches were delivered by the chairman, 


Alderman Cowgill; Mr. J. H. Cox, the city engineer; Mr. O. H. 


Baldwin, on bebalf of the Westinghouse Company; Mr. W. E. B. 
Priestley ; and Mr. C. E. Dowson. On Saturday and Monday a five 
minutes’ service was run. The takings on Saturday were £37 6s, and 
on Monday £36 14s. 6d. The cars were well patronised. 


Bristol.—The tramway traffic on Monday established a 
record for an August Bank Holiday. Last year 105 cars were run 
and 122,953 passengers carried. is year 125 cars were run and 
146,244 gers carried, showing an increase of 28,291 passengers. 
The Staple Hill Electric Line ecored the highest number, carrying 
no fewer than 32,070 passengers. 


Bromley.—The Urban District Councils of Bromley and 
enham have received intimation from the Light Railway Com- 
mission that in consequence of so much opposition the scheme for 
the construction of a light railway from Herne Hill to Farnborough 
(Kent) bad been dropped by the promoters. | 


Calcutta.—The question of the electric tramway service 
for Calcutta will shortly be btought forward for ditcussion before а 
special meeting of the Municipal Corporation. The chairman of the 
Corporation has, according to a Ma paper, been circulating 8 
report on the scheme among the Commissioners. 


Chatham.—The Light Railways Commissioners on 
Tuesday held an inquiry at Chatham, with reference to the applica- 
tion of the Chatham, Gillingham, and District Electric Railways 
Company, for powers to extend the line in High Street (Hast), 
Chatbam, from the Luton railway arch, up Chatham Hill, and 20 on 
to connect Chatham with the large and continually increasing dock- 
yard and naval district of New Brompton and Gillingham. Тһе 
commissioners were Mr. G. A. R. Fitzgerald, M.P. (chairman), 
Colonel Boughey, R.E., C. S. I., and Viscount Emlyn (acting secretary). 
Mr. F. F. Smith (of the firm of Sir William Webb, Hayward and 
Smith, Rochester), appeared for the promoters. Mr. A. В. Normsa 
appeared for Mr. H. Jasper and the Local Electric Lighting 
Company, who opposed the scheme; Mr. Evans Prall appeared as 
solicitor for the Brompton, Chatham, &., Water Works Company 
Mr. H. P. Mann (Town Clerk), represented the ration 
Obatbam; and Mr. F. J. Berryman (Mesers. Basset acd Boueber) 
was for the Gillingham District Council. There was also a larre 
M M including the Mayor of Chatham, Councillor G. H. 

la Cour, and several Aldermen and Councillors of the Obatham 
Corporation, and other officials from the local companies. Mr. 
Fraser, engineer to the company proposers, described the proposed 
lincs, and stated ‘that there was an understanding between the 
Corporation and the company that the latter should contri- 
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bate £7,500 towards street improvements in the borough where the 
proposed lines would run. Norman did not op this line, 
and in the absence of any other opposition, the commissioners stated 
that they would recommend that the order be granted. 


Glasgow and Paisley.—The Tramway Committee of the 
Glasgow Corporation last week conferred with representatives from 
Paisley on the subject of extending the tramway system from Ibrox 
to Paisley, and working by electricity. Although there was no 
definite recommendation, it is understood that the Paisley represen- 
tatives were favourable to the Glasgow pro . It is also stated 
that in the event of the extension to Paisley, and the line worked by 
electricity, Glasgow Co: tion will make overtures to take over the 
tramway system of Paisley. | 

Huddersfield.—The Tramways Committee, in further- 
ance of the proposal to adopt electric traction for the tramways in 
substitution for steam traction, have appointed a sub-committee to 
visit Leeds and Halifax and other places. In addition the tramways 
manager, Mr. J. Pogson, has drawn upa report upon the subject. 
He is of opinion that the present isa suitable time to introduce 
electric traction. He recommends that it should be tried on the 
Lindley and Edgerton circular route which is quite independent, and 
would afford а comparative test with steam traction. Mr. Pogson 
estimates the net capital cost of equipping the Lindley section for 
electric traction at £18,700. For this an annual charge of £954 
for interest and sinking fund would be required in addition toa 
depreciation fund of £500 a year. 

Hungary.—Some trials of accumulator traction are about 
to be carried out on the Steinamanger-Rumer Railway by the 
Hungarian State Railway authorities. 


Italy.—La Società Italiana di Elettricita, Sistema Ceuto 
of Milan, has arranged with the Rete Adriatica Railway authorities 
to carry out some trials with accumulator traction on the railway 
between Bologna and В. F'elice-sul-Panaro. 


Johnstone,—On Saturday morning the members and 
officials of the Johnstone Town Council left for London en route for 
Havre, on the invitation of the British Electric Traction Company. 
The party bas gone for the purpose of deciding whether to support 
the scheme for introducing the electric trolley system to Johnstone 
vid Paisley to Glasgow. 

The Metropolitan and Electric Traction.—In his 
speech to the shareholders of the Metropolitan Railway Company 
last week, Mr. John Bell, the chairman, made the following remarks 
re electricity: Не did not anticipate that the additional openings 
it was proposed to make would be of the slightest annoyanca to the 
public, and he believed that they would be of immense advantage to 
i ar psi travelling on the line, even when the railway was 
W by electrical power. This led him to mention the experi- 
ment they were about to make for working electrically the piece of 
line between High Street, Kensington, and Earl's Court stations. 
It was а mutual arrangement which had been entered into between 
the District Company and themselves, by which each company 
agreed to pay £10,000 towards the cost of the experiment, of the 
success of which they were very sanguine. If it succeeded no time 
would be lost in applying electrical working,to the whole of the 


The report of the board of the Metropolitan District Railway 
9 says:—" With regard to the application of electrical power 
to on of trains on the Metropolitan and District lines, the 
boards of the two companies have thought it desirable and pradent 
to have the question thoroughly studied, and have remitted the 
matter to Sir J. Wolfe-Birry and Mr. W. H. Preece, C.B., who are 
now Р upon it with power to carry out certain test experi- 
men 


Moss Side.—Sir Francis Marindin, K.C.M.G., the Board 
of Trade held a public inquiry on the 28th ult. into the 
application of the Moss Side Urban District Council for powers to 
borrow £13,000, which is necessary for the purpose of constructing 
the tramways authorised under the Moss Side Tramways Order of 


1897. There was no opposition to the scheme, particulars of which 
were submitted by м? W. R. Acton, the surveyor. The length 
of the tramways, he said, was 2 miles 7 furlongs, and the 


cost was £4,184 9s. 64. mile, which practically 

coincided with the requirements of th of Trade. He 
the work would be finished in two or three months. They were 
шы: electric baulage, во as to save the from 


years’ experimental purposes. 

Newport.—Large extensions of the tramway system are 
in progress, At present horse power is used, but the new lines which 
i being laid down are being constructed with а view to the use of 

ty. The contractors are Messrs. А. S. Morgan & Oo., of New- 

port. Some delay has been occasioned owing to the inability of the 
to obtain at once points and crossings and American 

The Corporation own the tramways and lease them, 


and they also control the electric lighting of the town, and are spend- 
rhea amount just now in 1 of the latter as well as the 


Ramsey (1.0.M.), — The new electric tramway from 
Are to Douglas has been completed, after considerably less than 
months work, It was opened on Tuesday, August 2ad by 


Lord Henniker. The line bas been carried out 
Tramways and Electric Power Company, Limited, which owns the 
electric tramway at present running from Douglas to Laxey, and 
from Laxey to the top of Snaefell. By the new line, Douglas and 
rir Re connected, and it is believed that it will develop a "Р 
traffic in the way of visitors and goods between these towns and the 
intervening village of Laxey. The new line is slightly over 10j 
miles from Laxey, and about 16 miles from Douglas, aud it is ex- 
pected that the entire journey will be performed on the average in 
an hour and a quarter. Starting from the present Laxey terminus of 
the line from Douglas, the new line crosses the Glen by a stately 
viaduct in four huge spans. The line runs along between the main 
road and the oliffs ав far as Bulgham Bay, about two miles from 
Laxey, where it crosses to the landward side of the main road. 
Here it has been necessary to widen the road by exca uge 
portions of the cliff which overhung at this point, and tbus afford 
space for the double line of metals. Round by Bulgham Bay, the 
line winds again seaward, and opens on to the famous Dhoon Glen. 
Orossing the Glen, the line runs along the main road to Cornah 
Valley, and makes along the hill overlooking Oornah to the coast 
again. Orossing the Ballaglass Valley close to the sea, the line 
winds round to the north of Port Oornah into the Port. Moar valley. 
The terminus of the line is at the foot of Ballure Glen and Albert 
Tower. The new line passes for the most part T 
which is practically unknown to the ordinary visitor. line ш 
worked on the trolley system. 

Southport.—The report of the Southport Tramways 
Company announces the proposed sale of the £5 shares at £8 each to 
the British Electric Traction Company, Limited, and the shareholders 
are asked to confirm this advantageous proposal. 

Tipton.—Last week the District Council decided to 
oppose the proposed application to Parliamentof the British Electric 

on Company for a Bill to confirm a lease of the tramways to 
that company. A sub-committee will follow the question of muni- 
cipalisation of tramways. | 

Tunbridge Wells.—The Ratepayers’ Association had a 
discussion last week re electric tramways. 

Warwick.—The Warwick Tramways Company held an 
adjourned extraordinary meeting on 29th ult., when the decision of 
the previous meeting, by which the un is to be sold to the 
British Electric Traction Company, was confirmed. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down, Reghired. 
Brest-Bt. Pierre (Anglo, 1869) April Oth, 1893 , one 
West Indies— 
Bt. Oroix-Trinidad .. Nov. Soth, 1896 , ese 
Oaimanera-Santiago de | 
Cuba 006 eee [I1 June 10th, 1898 060 [IT] 
Amason . cable— 

Cable beyond Gurupa... June 8th, 1898 „, ses 
Oyprus-Latakia — ... .. Feb. 10th, 1898 . - 
Hong Kong-Manila ev eee May 9rd, 1898 009 ТТ 
Bolamo-Bissao vee .. July 3186, 1898 . „ө 
Cape Town-Mossamedes ... August 2nd, 1898 ... T 


LINES. 
Trans - Oontinental line be- 
yond Мово! [II eee March 19th, 1896 606 eee 
Oartagena-Barranquilia eee July 4th, 1898 [rr mr) 
Baigon-Bangkok ... .. August 186, 1898 ... - 
Indo-European Р .. July 27th, 1898  ... July 28th, 1898 


African Telegraph Scheme.— The Daily Chronicle 
Brussels correspondent has obtained from Mr. R. D. L. Mohun, who 
commands the expedition for laying the telegraph in Equatorial 
Africa, the following interesting details regarding the undertaking. 
Mr. Mohan was formerly United States Consul at Boma, and has had 
a wide experience of African travel, having quitted the Consular 
service fora more adventurous occupation in the service of the 
Congo Free State. “The projected line,” he said, “ which will be 
telephonic as well as telegraphic, is in two sections, of which the first 
will ran from Mtowa on Lake Tanganyika to Kasongo on the Cong: 
in the district of Manyema, adistance of 200 miles. The oe 
section covers the district from this point to Stanley Falls, bein 
a little over 400 miles from Kasongo. No doubt this line will 
ultimately join the Egyptian and Uganda portion, thus com- 
pleting the circuit of communication in Central and East 
Africa. When Mr. Rhodes's line, now at Kotakota, has reached the 
southern portion of Tanganyika, as intended, we shall be within 
reasonable distance of direct communication between the Cape and 
the Mediterranean. As regards the present undertaking, all 
the engineers are English, engaged by me in London. My chief man 
is Mr. Frederick Thornton, who sat on the Plague Commission at 
Bombay. Dr. Oastellote, F. R. O. S., also goes with us We leave 
Antwerp by the German East African Mail Jine on August 20tb, and 
proceed to the Zambesi direct. І take with me 250 miles of wire for 
the first section, and 1,500 loads of material This represents the 
largest transport yet undertaken in this part of Africa, carriers being 
furnished by the East African Lakes Company. The first portion of 
the line run on trees, at a height of 21 feet, but these will be 
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The time for the completion to Stanley Falls will be about 2) years 
from the date of commencing work, on January lst next. For the 
time being, the line will naturally serve chiefly for military purposes, 
Let me say, in conclusion, that the King has spared no expense, and 
has given me carte blanche to provide everything necessary to bring 
the work to а successful issue.” 


Australians and the Pacific Cable,—We read in the 
. Australian papers that at а recent meeting of the Melbourne Chamber 
of Commerce the latest phase of the cable question was considered, 
and after a lengthy discussion the following resolution was adopted, 
a y of which was forwarded to the Premier:—‘ That in the 
| opinion of this council the to these colonies in the case of the 

pire becoming invol in war has been accentaated by the 
adverse pronouncement of the departmental committee of the 
Imperial Government when rcporting on the proposed extension of 


an all-British telegraph line to Australia; that the activity displayed 


by other nations in strengthening their military and naval positions 
in the neighbouring seas, and connecting them by a network of cable, 
of which they have the exclusive or partial control, furnishes new 
and demonstrable evidence of the necessity of the long-discussed 
cable across the Pacific, and that it be urgently suggested to the 
Premier that the Colonial Office and the Government of the Canadian 
Dominion should be appealed to, with the view of a definite decision 
in favour of this great work being no longer delayed.” 


: Interruption of Cable Communication with the 
W East Ccast Route. 


Korige на Days. Section broken. 
Feb. 28th to Mar. 4th b Aden to Zanzibar. 
Mar. 19th to Mar. 25th 6 Durban to Delagoa Bay. 
May 14th to May 20th 6 i " T 
May 24th to May 25th 1 Aden to Zansibar. 
June 13th to June 20th 7 5 to Delagoa Bay. 
June 80th to July 8th 8 Delagoa Bay to Durban. 

| West Coast Route. 
ö Days. Bection broken. 

Dec. 13/97 to Jan. 10th 28 Loanda to St. Thomé 
Mar. 17th to ? (several days) » » (for repairs). 
Apri] 9th to April 19th 10 Bierra Leone to Accra. 
April 20th to May 5th 15 Benguela to Mossamedes. 
April 14th to May 5th 21 Oape Town to Mossamedes. 
April 27th to May 25th 28 Kotonon to 8t. Thome. 
May 4th to May 14th 10 Loanda to St. Thome. 
June 3rd to July 2nd 29 


Aug. 2nd to (still interrupted) Cape Town to Mossamedes. 


Proposed American Pacific Cable.—The Pacific cable 
by which it is proposed to connect California with China and Japan, 
taking in Hawaii, the Ladrones, Carolines, and Philippiues, will be 
12,345 miles long, and will, it is estimated, cost 12,000,000 dols., 
while repairs and renewals will require annually about 500,000 dols. 
more. The directors are all men well known on the New York Stock 
Exchange, among tbem being a J. Pierpont Morgan; while the 
president of the company is Mr. James meer, the president of 
the Central and South American Telegraph Company, who is one of 
the pioneers of submarine cable enterprises. The war has, says the 
Daily Chronicle, of course, stimulated the desire for its early com- 
ce is 5 by the fact that all the 


letion, and its importan 
Fables crossing the Atlantic touch either English or French soil first. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.— August 29th. The Electricity 
Committee want offers from persons | us of entering into arr: nge- 
ments for the wiring of premises within the borough on any sy.tem 
of deferred paranne Particulars from Messrs. Lacey, Clirehugh 
and Sillar, our “ Official Notices" this week for particulars. 


Barking.—August 10th. The Council wants tenders for 
the supply and delivery of electric meters and main cut-outs fora 
period of 12 months, aleo for the supply of lamp brackets and 
columns, and for the free wiring of premises in the district. Mr. 
W. О. C. Hawtayne is consulting engineer. See our “ Official 
Notices” July 4204 and for last week for particulars. 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, a 460-kw. high tension continuous current 
dynamo, and two 30-feet x 8 feet, Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. B. Barnard. See our 
“ Official Notices " July 29th. 


London.—August 15th. The managers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex. Specifi- 
cation, &., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Cross, W.O. See our Official Notices 
July 22nd for particulars. 


London.—The Director of Army Contracts is inviting 
tenders for the supply of various articles from time to time during 
thé next 19 months. Among the items are electrical instrumenta, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
TÄN Hes wire. Particulars from the Director, War Office, Pall 


London.—August 17th. The East Indian Railway 
3 is inviting tenders for the supply and delivery of electric 
ove travelling cranes and a steam electric power plant. ee 
fications to be seen at the offices, Nicholas Lane, London, E. O. 
Tenders are to be sent to Mr. A. P. Dunstan, secretary, marked 
“Tender for Travelling Oranes," or as the case may be, not later 
than 1 p.m. on 17th inst. The company reserve to itself the right to 
divide the order. A 21s. fee is charged for each specification. 


Rochdale. — premna 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators and cables for the electricity installation which is to 
be put дето. Consulting engineers, Messrs. Lacey, Olirehugh and 
Sillar. Bee this week's “Official Notices” for particulars of the 
various sections. 


Roumania.—S-ptember 22nd. "Tenders are being invited 
until mber 220d by the municipal authorities of Braila, 
Rou for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Russia,—Tenders are being invited until August 18th 
by the municipal authorities of Tiflis, for the erection aud 
equipment of а central station for the electric lighting, by means of 
arc lamps, of the publio streets in the centre of the town. Шап 
VV de Tiflis, 

asia. 


3 J. Kobelzky, ingènieur des ines e 
tchatch, 50), Russia, is at present inviting ten e 000- 
struction of an е railway about 15 kilometres long, between 
Pirogoff and Kieff. Particulars may be obtained from M. 
Kobelsky. 

Shanghal.— August 10th. The Shanghai Munici 
Council invites tenders for the supply of two 100-kw. direct cou 
steam alternators, switchboard, water-tube boiler. 
and specifications to be obtained from Messrs. John Pook & Oo., 8, 
Jeffreys Square, St. Mary Axe, E. O., to whom tenders have to be sent. 
Beo our Official Notices ” June 24th. 


Shoreditch.—August 15th. The Vestry invites tenders 
for the erection of a new battery room, boiler house, and extension 
of offices at the Electricity Supply Station, Coronet Street, 
Saoreditch. Drawings, specitications, &c., at the offices of Messrs. 
Kincaid, Waller & Manville. 


Westmeath.— August 11th. Tenders are invited for the 
fitting up of eight electric bells and index-board, aleo a 8 
tube, in the Westmeath Oounty Infirmary. Tenders to the In ! 


Westmeath. 

Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
Mr. A. Н. Preece, consulting engineer. See our “Oficial Notices” 


this week. 


CLOSED. 


France.—As the result of the recent adjudication the 
French Post and Telegraph Authorities in Paris has jast given out 
orders as follows:—(1) 100 kilometres of submarine cable core, the 
India-Rubber and Gutta-Percha Company of Persan-Beaumont, 

é Industrielle des Tele- 


Lanarkshire.—The Lower District Committee of the 
Lanarkshire County Council have accepted the tender of Mossrs. 
Claud Hamilton, Limited, electricians, G w, for an internal tele- 
phone installation between the pavilions, , and administration 

uildings. The price was £54. 


London.—The Metropolitan Asylums Board has con- 
sidered the various tenders sent in for the supply of engines, boilers, 
and dynamos for the proposed electric lighting installation at the 
Northern Hospital. Twelve firms tendered for the dyoamos and 
engines and for the spare armature, the contract being given to the 
Iodia-Rubber, Gutta-Percha, and Telegraph Works Company, at 
£1,705, and £71 for the spare armature. Seven firms tendered for 
the supply of the boilers, the contract being handed to Messrs. R. 
Taylor & Sons, of Mareden, Yorkshire, at £725. 


London.—The London School Board received the follow- 

ing саала 1 lues supply of & 1 plant for the electric lighting 
er: _ T : 

batteries, and wiring: а а аа 

рс Сеш .. £1,369 


Laing, Wharton & Down, Limite... . LB 
7 te ee ee ee ee ‚318 
Н. F. Joel & Co. and Т. Potter & Bons United, Limited (accepted) 1,130 


Py 
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Wolverhampton.— On Tuesday the Town Council, on the 
of the Electric Ligbting Committee, accepted the 
tender of Messrs. Callender's Cable aud Construction Company, 


ited, for the ly and laying of mains at an estimated cost of 
— 12. Id., and aloo the tender of Messrs. Willoock & Oo, 


amounting to £379 for the construction of a new sub-station adjoin- 
ing the Exchange Hall. 


NOTES. 


Provisional Orders,—The Charing Cross and Strand 
Electricity Sapply Corporation, Limited, inform us that the 
provisional order granted to this corporation by the 
Board of Trade, enabling it to supply electric energy 
in that part of the St. Giles's and Holborn districts lying to 
the South of New Oxford Street aud High Holborn respec- 
tively has now been confirmed by Parliament, and only awaits 


the Royal Assent to become law. 


Crystal Palace School of Practical Engineering.— 
The list of certificates awarded by the examiners was 
announced at a meeting of the students and friends in the 
lecture theatre of the school on Thursday, August 4th. Mr. 
George Byland Roche, consulting engineer to the London, 
Chatham and Dover Railway, presided, and addressed the 


stadents. 


Munro and Jamieson's Pocket-Book of Electrical 
Rules and Tables.—The 18th edition of this pocket-book 
has just appeared. The previous issue has been thoroughly 
revised, obsolete matter weeded out, important fresh contri- 
butions added, and the whole re-paged, as well as re-indexed, 
in order to keep it as far as possible of a convenient size for 
easy reference, and well up to date. 


Electricity in Surgery.— In his presidential address to 
the British Medical Association Surgery Section last week, 
Dr. John Dancan said :—'* The other improvement to which 
I venture to direct your attention is the introduction of 
electricity into the infirmary. For 30 years I have preached 
inand out of season the surgical uses of electrolysis, but I 
feel assured that even now it has not met with the appre- 
cistion it deserves. Yet in cirsoid aneurism no other 
treatment can be compared with it fora moment. Inrevas 
of the usual mixed variety if you desire to avoid a scar there 
is nothing so sare and so safe. It does excellently in some 
other forms of angioma. It gives good results in goitre. It 
i useful in uterine fibroma. It is an efficient depilatory. 
Many of these are common diseases which ought to be treated 
by the ordinary surgeon, and I have hope, now that elec- 
tricity is being introduced into our infirmaries, that elec- 
trolysis will come into greater favour, and that the surgeon 
will bave no more hesitation in employing it in suitable 
cases than in performing lithotomy or amputating a finger.” 


Sheek Fatalities.—A Paris telegram says that ор the 
morning of the 28th ult. three workmen fell down dead while 
endeavouring to extinguiah a fire which had broken out in a 
workshop at Puteaux. It is supposed that they came in con- 
tact with the electric light wires, off which the gutta-percha 
covering had been burned, and that the electric current was 
the cause of death. 


Presentation.—Mr. George О. Sillar, who, as already 
announced, has recently been appointed general manager of 
the Otis Elevator Company, Limited, was presented last 
Wednesday evening at Faloon Works by his late fellow- 
employés in the employ of the Brash Electrical Engineering 
Company, Limited, with a silver salver, two silver goblets, 
and an illuminated address containing over 300 signatures. 
Mr. В, Percy Sellon, the general manager of the Brush 
Company, presided, and speeches were made during the 

y. 


Appointment Vacant.— The Ashton-under-Lyre Elec- 
pei mittee want applications for the appointment 
E à borough electrical engineer, at £250 per annum. 
dar nene of central station working and a knowledge of 

Ost destructom essential, See our “ Official Notices this 
Week for particalars, 


Personal.—At a monthly meeting of the Wolverbampton 
Town Council on Tuesday Mr. Charles E. C. Shawfield was, 
on the recommendation of the General Parposes Committee, 
appointed borough electrical engineer for a period of 12 
months, at the salary of £200. The appointment of a new 
engineer had become necessary in consequence of the resigna- 
tion of the late engineer (Mr. F. Н. Lewis), accepted at the 
last meeting of the Council. Mr. Shawfield has occupied, 
since January, 1896, the post of assistant electrical engineer. 
Prior to coming to Wolverhampton, he was assistant engineer 
to the Newcastle-upon-Tyne Electric Supply Company. His 
intimate acquaintance with the system of electric supply in 
Wolverhampton, the experience he has gained under Mr. 
Lewis, and the ability be has displayed in managing the 
вса:іоп during the absence of Mr. Lewis, through illness, 
render him, in the opinion of the General Parposes Com- 
mittee, qualified to fill the appointment. The appointment 
is for 12 months only. If atthe end of such period Mr. 
Shawfield has justified the Committee in their choice, 
the Council will be recommended to continue his ser- 
vices. The appointment is made subj-ct to Mr. Shaw- 
field’s undertaking to reside in the borough. Taere was, 
however, some slight opposition to the appointment, Coun- 
cillor F. Evans moving an amendment that on account of 
Mr. Sbawfield's youth and inexperience, the appointment 
should be thrown open to competition. This amendment 
was seconded by Councillor G. В. Thorne, but on the appeal 
of several members of the Lighting Committee, who n 
highly of Mr. Shawfield’s ability and of the manner in which 
he had discharged his duty, it was withdrawn, and the 
appointment confirmed. 

e understand that Dr. Ichisuka Fajioka, the local 
honorary secretary for Japan of the Institution of Elec- 
trical Engineers, and consulting engineer to many 
Japanese electrical undertakings, has come to this country 
to study the position of the British electrical industries ia 
general, and is now making a short stay at the Hotel 


Metropole. 


The Aron Meter.— Last Friday's London Gazette con- 
tained the following notice :— 


Board of Trade, Whitehall Gardens, 
London, July 26th, 1898. 


For the purposes of the Electric Lighting Acts, 1883 to 1890, and 
all provisional orders and licenses made and issued thereunder, the 
Board of Trade approve of the pattern and construction of the meter 
hereinafter described for the measurement of electrical energy when 
supplied on the constant potential continuous current aystem, 
namely: 

The meter deposited at the Board of Trade on August 13 b, 1897, 
by or on behalf of the British Aron Meter Company, of 42, Essex Street, 
London, W.C., and sealed by the Board of Trade, and known as the 
Aron meter. 

The Board of Trade farther approve of the following manner of 
fixing meters of the above pattern and construction, and of connecting 
them with the service lines :— 

The meter is to be fixed securely on a vertical wall or support, 
great care being teken that it is accurately perpendicular as indicated 
by the plumb line fixed on the left-hand side of the case. ; 

In connecting the meter with the service lines one service line is 
to be cut, the ends prepared as described below, and the conductors 
inserted and tightly clamped in the left-hand pair of terminals, so 
tbat the current circulates in the direction marked by the arrows 
engraved on the terminal blccke. Similarly the other service line is 
to be cut,and its ends prepared as described above, and tightly 
clam ped in the right hand pair of terminals. 

In preparing the ends of the service lines, the conductor is to be 
bared of insulating material for a length not less than three-quarters 
of an inch, and not e one inch, the insulation being cut 
straight across, The outside of the insulating material is to be made. 
to fit closely the hole throngh which the line is to tbe | 
Indis-rubber tape or other insulating material being wound on to the 


uisite thickness if necessary. 
"апей by order of the Board of Trade, July 26th, 1898. . 
T. H. W. Pri Rax, 
Assistant- Secretary, Board of Trade. 


We understand that this decision bas been arrived at after 
11 months of severe testing, under all possible conditions 
guggested by the electrical, mechanical, and climatic influ- 
ence acting on such instruments. This meter, in distinction 
from the old type, is self-winding, and the General Electric 
Company claim that it has proved most accurate within a 
very long range. The alternating current type of meter is 
still under teat by the Board of Trade. | 
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Wireless Telegraphy.—The Times says that Chevalier 
Marconi has fitted his wireless telegraphic apparatus on the 
top of a pole at Osborne House and at the masthead of the 
Royal yacht Osborne. By means of this apparatus several 
messages were on Tuesday conveyed between the Queen end 
the Prince of Wales. 


. A New Method of Measuring the Dissociation of 
Electrolytes.—The Beckmann boiling point apparatus in 
its improved form has recently been applied by Harry C. 
Jones and Stephen H. King to the measurement of the elec- 
trolytic dissociation of solutions, and of potassium iodide 
and sodium acetate in ethylic alcohol. The dissociation of 
лат iodide in alcohol is between one-third and one- 
ourth of that in water at the same dilution. This is just 
about the same ratio as exists between the dielectric constant 
of these two solvents. The dissociation found for sodium 
acetate is very low, but the authors are inclined to attribute 
this to slight impurity in the ealt. The above is an abstract 
of a paper which appeared in the American Chemical Journal, 
XIX., 752—756. ~ | 


- 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Reuter’s Telegram Company, Limited, (1,909 C).— 
This company’s annual return was filed on June 14th, when 11,839 
ar were taken up and paid for in full out of a capital of £100,000 


Woolwich District Electric Light Company, Limited, 
($1,814).—This company's annual return was filed on June 7th. The 
capital is £25,000 in £1 shares, of which 10,000 have been taken up. 
884 are considered as paid, and £9,116 has been paid on the others. 


CITY NOTES. 


National Telephone Company. 


Tin twenty-second ordinary general meeting of the shareholders of 
this company was held on Wednesday last week, at the Cannon 
Street Hotel, Mr. J. B. Forbes presiding. | 
The Onarnman, in proposing the adoption of the report, said the 
resulte of the working for the half-year were clearly set out therein. 
The essence of the matter was what they had earned and what they 
had had to spend. The income had amounted to £538,866, which 
was ап increase of £61,912 over the corresponding period of 1897 ; and 
the expenses had amounted to £298,651, an increase of 486, 854, 
which was not in undue proportion to the increased receipts. The 
net income, after deducting Post Office royalties, amounting to close 
upon £50,000, showed a profit balance of £190,550, being an increase 
of £18,571 over the June half of 1897. After paying the pre- 
ference dividends they proposed to pay 6 per cert. on the 
ordinary shares, and to carry forward to the reserve fund 
£50,000, which was the largest amount they had ever put to that 
fund in any one half-year, and to carry forward to the next account 
£4,914. Those resulta had not been achieved without a great deal of 
anxiety, for the business was made up of multifarious small items 
and was carried on under great disadvantages. The board thought 
the results very satisfactory, and he had no doubt the shareholders 
would with them. The rentals carried forward for unexpired 
terms of running contracts amounted to £565,620, which was an 
increase of £65,657 over the corresponding six months cf 1897. That 
showed how rapidly the telephone was being developed and appre- 
ciated. Of course а very large sum of money to be found 
every half-year to keep pace with that development, and last 
half-year they had spont £315,305 on capital account 
of 6,581 additional exchange and private 
lines. They had to risk very large sums of money in 
advance in most cases three or four times the amount of the yearly 
subscription had to be spent before they got a farthing return. They 
were making rapid progress as it was, but if they only had the chance, 
and if Parliament bad done its duty and carried out the recommen- 
dations of its own committees made years ago, they would have been 
in а very different position to what they were now. At all events, 
they would have those powers for erecting their machinery, 
without which the rapidity of the extension and the efficiency of 
their business wad very much retarded. Several years ago a Parlia- 
mentary Committee reported emphatically that the company ought 
to be immediately armed with the same powers, as regarded laying 
their wires, as the Post Office itself, and it also reported that the 
Post Office ought to have much larger powers. But nothin 
had been done, and therefore they were carrying on all 
their operations on sufferance, and they had spent nearly 


six millions of money under the same conditions. Then one 
was taunted with the inefficiency of the service, and he was afraid 
they were in ill favour with some of their more critical subscribers. 
Happily for them, the great bulk of their subscribers were reasonable 
beings, but a certain percentage were not quite so rational. The 
causes of complaint by users of the telephone could not be laid to the 
blame of the company ; they were due to causes entirely beyond their 
control, and the authorities—Parliament iteelf—was to blame, 
because when they proceeded to lodge Bills in Parliament authorising 
them to do what they ought to do, aud what they should have power 
to do, they were vetoed by the Post Office five years in succession. 
The Israelites in Egypt were nothing com to their position. 
Making bricks without straw was som like what they 
were expected to do. They had pledged themselves to act like loyal 
gentlemen in incurring every risk and in applying every talent in the 
development of the business in co-operation with the Government, 
who made a bargain with them to take over the trunk wires, and it 
could not be denied by anyone who had any knowledge of what had 
taken place, but that they had been pertecur loyal co-operators in 
making the telephone a success. The capital expenditure would of 
course continue to go on, bat Ша зао sufficient money to last them 
until the end of next year. ith respect to the Parliamentary 
Committee now sitting, he supposed there would be another blue 
book of portentous dimensions, but any other result he could 
not forecast, but he supposed if they waited they would see 
what they would see. Some of their shareholders had been rather 
alarmed by & statement made in the House of Commons by Mr. 
Hanbary, to the effect that the Post Office estimate of ол 
telephone system similar to that of the company was £2,500,000. 
had о that 5 was em in е е, and without any 
reju against the company, but y спадар ig 
So: боне informed as they could have made him if he had 
come to them for the information. The statement must have 
been made under an entire misapprehension, because the proof 


of the pudding was in the eating, ч they, who, after ali, 
m 


were the only people who could speak | experienoe, 
had found out that 44 millions would be vastly nearer the 
mark than 24. Asa matter of fact, they found that the difficulties of 
erecting the telephone increased year by year,and wages in , 
во that there was a strong 5 that if the work had to be 
done over again, it would even cost & great deal more than 4j 
millions. In London every kind of difficulty was put in their way. 
People took a good deal of trouble to keep burglars out of their 
houses, but the difficulty experienced by that ty in g into 
houses was as nothing compared with the trouble they were put to in 
getting into people's houses to make connections. He was in a position 
to state that the telephone service in England was more largely de- 
veloped than in any other Euro Btate whatever of any importance. 
The English system, with all its drawbacks, was much more advan- 
tageous than the German , and they would continue to go on 
шз и; the business to the best of their ability. 

Lord Harr, in seconding the motion, pleaded with telephone 
users to be a little more patient and considerate in their use of the 
instrument, and not to lose their temper if they failed to get imme- 
diate connection. 

The report was then adopted. 


The Edison and Swan United Electric Light Company. 


THE fifteenth ordi general meeting of the shareholders of the 
above company was held on Friday last at Cannon Street Hotel, Mr. 
J. B. Forbes in the chair. 

The Cuarnman, in moving the adoption of the , said the 
peculiar position of the company, surrounded as it was by very active 
competition, involved a certain reticence in dealing with the accounts. 
The details of the business were of a character which they did not 
wish to make public in order that their competitors might learn too 
much, and, therefore, the directors must draw very much upon the 
confidence of the shareholders, and ask them to accept gen 
results without too much detail. The general results showed that 
the business was expanding and that the profits were in „and, 
for the first time, they were enabled to pay а 6 per cent. dividend. 
The modern theory was that great enterprises of that nature were to 
be conducted at the risk of people who put their money in them, with 
very scanty remuneration, and that the moment they began 
to get prosperous they were to reduce their prices 60 
the consumer might have the benefit and not those who 
had run the risk. That, however, was not the view of himself and 
colleagues, nor did he think it a policy that would commend itself to 
the shareholders. The profit and loss account showed a credit 
balance of £43,000, and after providing for the debenture interest 
there remained a balance of 587. An interim dividend at the 
rate of 5 per cent. per annum had already been paid for the half-year 
ending December, 1897, and they were now able to recommend a 
further payment at the rate of 7 per cent. per annum for the second 
half of the year. In order to provide for the developments of the 
business, it would be necessary shortly to івапе a further £100,000 of 
their 4 per cent. debenture stock. It was not a matter of immediate 

ressure, and the directors would not be in any hurry to issue it, 

ut would probably offer it in about two or three months’ time. As 
showing how the business was extending he might mention that 
whereas the amount of stock in hand at the commencement of the 
year was valued at £115,562, at the close it was valued at 2148,000— 
£32,548 more. The nature of the business necessitated their keeping 
a great variety of lamps and aocessories of all kinds always in 
stock, which involved the locking up of a very large sum of money. 
During the year the sales had increased from £172,000 to £214,000. 
They were making large extensions at Ponder’s End and they had 
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55 Newcastle. What they wanted to do was to get 
test amount of sales at the lowest prices consistent with an 
t lamp, and when they had achieved that they would regulate 
their selling price aocordingly. Не daresay that what was now sold 
for 1s. 23. would in the course of time be sold for 19. or probably less 
in large quantities, and the more lamps they made st a moderate 
profit the better for the company, for a great deal of their expendi- 
ture was а fixed quantity irrespective of the number of lamps sold. 
If they could sell three lamps at 6d. profit, it was better than if they 
sold one at 1s. 6d. Notwithstanding the payment of the increased 
dividend they were enabled to carry forward £12,578 to the good of the 
current year, or £4,000 odd more than was brought into the account. 
Supposing they were to havea fire or any other disturbing cause 
which might interrupt their business, they would have that money 
to fall back upon to equalise dividends, That was a policy in 
which, undoubtedly, the shareholders would concur. Having referred 
to the sundry de and creditors, the chairman seid that the 
reserve fand now amounted to £82,748 which was invested in the 
business. Some people thought that a reserve fund should not be 
invested in the company’s business but in consols or other inveet- 
ments, but that was not the view he and his colleagues took, for if 
ча Анау not saved that £82,C00 from profits and placed it in the 
they would have been compelled to have increased their 
capital. Among their assets were shares in the Altrincham Electric 
Supply Company, Limited, amounting to £23,146. That was one of 
the things w they took over from the Manchester Edison and 
Swan Company when they fused with them. It was a going 
concern, and although it had only been in existence a short 
time if was going on Мы? Ba ores d They had spent about 
£30,000 on it, and they just seen the balance-sheet of the 
company for the last six months, which showed a profit of 
about £600, which at per annum would amount to about 34 per cent. 
проп the capital, and they were progressing ете. day by adding 
lights. It was a very good thing for them, because in addition to any 
profits they might make on their holding in the company, they 
supplied them with lamps, &c., and of course they made a profit by 
that means. They must broaden the base of the company’s business 
if they were to continue to progress in a satisfactory manner, as they 
could not afford to rely upon the sale of the lamps only. That was 
all very well when the lamps were a monopoly, but now the very 
existence of the company ded quite аз much upon the 
auxiliaries they supplied, as the lamp itself. 
Mr. J. W. Swan seconded the motion, and the report was adopted. 


Chatham, Rochester and District Electric Lighting 


Company. 
At the annual at meeting of this company, held at Ohatham 
on the 26th ult., Mr. Jasper presided. The rt of the 


directors stated that Mr. M. H. Hurrell having resigned his position 
as managing director, they had appointed Mesers. Geipel & Lange, 
of 68, Victoria Street, Westminster, as their consulting engineers. 
The company have works recently erected at New Brompton, 
near the London, Ohat & Dover relin rari and the streets 
of New "rey m are now lighted with electric light, and many of 
the shops in district use the light. Mr. W. Geipel was 15 years 
with the Brush Electrical Engineering Company, and for several 
years acted as their superintending engineer, and the chairman 
stated that Mr. Geipel had experience in the erection and working 
of more than half the electrical supply works in this country, 
and it was anticipated that the unique mechanical and electrical 
experiences of these two gentlemen would result in the improve- 
ment of the Chatham, hester and District Electric ht- 


g Company. with the importan 


B 


sul upon the question of the com ve cost of gas 
ss irs чыры then quoted by the chairman. The report stated 
the electricity accounts showed an average, that where the cost per 
year worked out for electricity including meter rent, was 12s. 3d. per 
8 candle-power lamp or its equivalent, the gas consumption in 
similar establishments was 29s. 6d. per burner per annum, exclusive 


ps 

м now supplied, the cost of electric lighting was considerably less 
than gas, while the advantages of the former included not only an 
saving of depreciation in decoration and goods, but also 

in the purer atmosphere resulting by the use of electric light, and the 
case with which it is turned on and off without the use of matches, 
which should render the electric light popular with the poor as well 
asrich, For the lighting of large rooms and outside in the streets 
the arc lamp formed the cheapett illumination known in the country, 
and candle-power for candle-power it cost just one-fifth of gas. An 
arc lamp giving 1,000 actual candle-power costs about 3d. per hour, 
and to obtain the same light by gas, assuming that в 5-feet burner 


gives 10 candles of useful light, requires a 55 
cubic feet per hour and costs 1s. 3d. It was not to sub- 
divide the light, but for lighting shop-fronts and spaces, and 
more particularly the main streets, electric light affo a means of 
illumination far more efficient and economical than gas or any other 
illuminant. The chairman then spoke of the company's proposals to 
extend their opin in the district of Chatham and Rochester, and 
to also extend their generating plant and make various improve- 
ments, and in conclusion, Mr. Jas said it was satisfactory for 
them to know that the impro services were already effecting 
a steady and growing increase in the number of customers, and they 
bad every confidence that ere long their undertaking would be 
amongst the most prosperous of the electrical supply companies 
5 adopted, and the retiring directors 
| e report and accounts were , the n 

erede a . B. Benton (Rcchester), and W. J. Mackey (Chatham), were 
re-e : 


The Liverpool Overhead Railway Company. 


Tux report of the directors to be presented at the twentieth ordinary 
half-yearly general meeting of the shareholders, to be held at Liver- 
роо] on Tuesday, 5 шл nn кй. gross е 
pts amount to ‚5 8. an e wor expenses 
£23,976 5s. 9d. i 
i е member of passengers carried during the last two years is as 
ollows :— 


Half-year Half-year Half-year Half-year 

ending Dec, ending June ending Dec. ending June 

81st, 1896. 80th, 1897. 81st, 1897. Soth, 1898. 

First class e. 476,817 608,278 621,392 637,547 

Second class .. 2,473,828 2,618,844 2,790,768 2,686,651 
Workmen (special | 

return tickets)... 968,489 1,042,188 1,055,890 1,148,743 

Total ... 3,919,134 4,269,260 4,467,490 4,479,941 
Revenus ÁCOOUNT. 

' £ s.d 

Receipts from passenger traffic amount to ... 96,819 18 6 

Misce us receipts ws E et tee 691 19 0 

£37,511 17 5 

Less working expenses  ... m 85 23,876 5 9 

£14,135 11 8 

Deduct interest on mortgage debentures... 3,400 0 0 

£10,735 11 8 

Add balance brought forward, December 31st, 1897 2,878 111 

Leaving available for dividend e 055 .. 218,618 13 7 


Ont of tbis balance your directors recommend the declaration of 
dividends at the follo rates (lets income-tax), payable on and 
after August 12th next :— 


5 per cent. per annum on preference shares ... £3,000 
3 5 ordinary shares ae £6,750 


leaving a balance of £34,863 13s. 7d. to be carried forward to next 
half-year. 


Anglc-American Telegraph Company. 


Тнв half-yearly meeting of the shareholders of this company was 
held on Friday last аб Winchester House, Old Broad Btreet, Mr. Р. A. 
Bevan presiding. 

The CHAIRMAMN, in moving the adoption of the report, said it was 
with very grest pleasure tbat the directors had to present to the 
sharehol such a satisfactory report and balance-sheet. It was one 
of the very best half-years—tho best half-year that they had had, he 
supposed, almost within the memory of any of them, and anything 
beyond that was a matter of ancient history. The total increase in 
the receipts during the Mer was £29,707, whilst the increase in 
expenses had been £8,315. t, he was sure they would admit, was 
most satisfactory. The increase had been mainly from two sources— 
the traffic had increased by £24,305 over the corresponding раа 
of 1897, and the receipts from the Minia had increased by £5,983. 
It was, of course, барон to shut their eyes to the fact that a 
great deal of the c increase was due to the war which had been 
raging between the United States and Spain for many months, and 
as the war spp to be drawing toa close, they conld not shut 
their eyes to fact that that exceptional source of income must 
very soon cease. He might say that соле the half-year they had 
carried 1,250,000 additional words, of which about 500,000 were 
Press words, so that if they tock those Press words as ting 
chiefly what they had gained by the war, it was satisfactory to вее 
that there was still а very large increase in the ordinary business. 
500,000 Press words left 760,000 for ordinary trafüc, but it was quite 
fair to suppose that of that increase in 3 traffic а certain 

on must be connected with the war. The Minia receipts, too, 

been quite exceptional. е] had been asked by their partners 
to help them in mending their cables, and the result was that in the 
half-year their ship had earned no less than £13,738. Of conrse, 
they could not count upon that sort of receipt , and 
they must look upon it as exceptional The result of -year 
was that after paying the pre stock in full up to date, they 
were able to carry forward the sum of £17,580, and looking back upon 
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the past history of the company, he thought they would consider 
that very satisfactory. He that their friends, the deferred 
shareholders, would feel in spirits on the present occasion, when 
they locked at those figures, because if they could only maintain any- 
thing like that sort of increase—and they had made a very good 
start during the past month—it looked as if they would have the 
satisfaction cf givivg the deferred shareholders a dividend—a matter 
which would please the directors very much. 

а oo FITZGERALD seconded the motion, and the report was 

opted. 


Central London Railway Company. 


Tue sixth ordinary general meeting was held on Wednesday at 16, 
Great George Btreet, Westminster. | | 

Bir Hanny OAKLEY, who presided, stated that the progress of 
the entire works had been very successful during the period 
under review. At all points they had been pushed on with care 
and vigour, and, commenciog from their western extremity at 
Bhepheró's Bosh, everything necessary to carry on so novel an 
undertaking as this was well in hand. Nowhere, except in the 
City, had any particular difficulties interfered with the anticipated 
progress of the works, but, of course, there bad been the usual delays in 
acquiring the property necessary for such an enterprise. From Shep- 
herd’s Bush to the Post Office both the running tunnels had been 
completed, except near Oxford Street (the Davies Street station), 
where а large sewer had to be diverted. That bad now practically 
been done, and the work of completing the railway at that point was 
being proceeded with. The greatest impediment to the rapid con- 
struction of the undertaking had been met with near the Bank 
station, where a large number cf gas, water, and other pipes had had 
to be dealt with. These had now been safely housed in а subway 
built for the purpose below the public subway which they had had 
io construct by arrangement with the City. 'The station tunnels 
there were in hand, and the bead bad no reason to doubt but that 
they would be suecessfully carried out. The contractors had pro- 
mise d that the first carriage should be ready for inspection at an 
early date. The lifts, an importaot part of the undertaking, were 
also in hand. Опе cf them had been tried experimentally st Notting 
Hill station, and be was pleased to say that it worked extremely well. 
Their engineers were not prepared at the moment to say when he might 
assure the proprietors that the works would be finished, but probably 
by tbe end of next June they would see tbe undertaking at work. 
The £6 per sbare had now been paid up on the whole of the share 
capital, snd the company was in а positicn to issue its debenture 
stock. The board bad given the subject careful consideration, and 
they thought the time had arrived when it was prudent and ex- 
pedient to ask the authority of the proprietors to issue 
such stock as required. That was a matter for a special 
meeting, but he referred to it now.to save speaking twice. 
He concluded by moving the adoption of tbe report and tbe pay- 
ment of interest at the rate of 3 per cent. per annum on the paid-up 


capital. 
Lord RaTHMOBE seconded the resolution, which was agreed to with- 
out discussion. 


At an extraordi general meeting, which was afterwards held, а 
resolution was paesed empowering the directors to create and issue 
debentme stock amounting to £900,000, autborised by their Acts of 
1891 and 1892, the stock to carry а fixed and perpetual interest of 4 
per cent. per annum, payable half-yearly, 


Bristol Tramways and Carriage Company. 


Tum report of tbe company states that the groes receipts for the 
half-year ended June 30th last amount to £67,247, and the working 
and general expenses and senewals to £49,461, leaving a net balance 
of £17,786, which the directors propose to appropriate ss follows :— 
Interest cn 4 per cent. mortgage debenture stock, &c., £2,189; divi- 
dend at the rate of 6 per cent. per annum for the half-year, £11,000; 
balance to eased premises redemption fund, £250; to contingencies, 
£2,520; electrical renewals, £1,000 ; permanent way renewals, £827, 
The receipts from the tramways department show an increase of 
£6,906, and those of the carriage department an increase of £732. 
The total number of passengers carried in the half-year was 
10,680,979. Reference is made in the report to the agreement 
arrived at between the company avd the Corporation, whereby elec- 
tric traction will shortly be substituted for horse-power on the 
existing lines and extensions in the City of Bristol, and it is expected 
that the change will have been completed in two years. 


Chili Telephone Company. 


Тнк report of the directors of the Chili Telephone Company, Limited, 
for the year ended March 31st last, to be presented at tt e general 
meeting to be held to-dsy, states that the aggregate number 
of subscribers at all centres at the end of the year was 4,463, as com- 
pared with 4,407 at the beginning, or a gain of 56 for the year. The 
gross revenue from all sources was $609,384, as against $610,717 in 
1896-7, & decrease of $1,333. The expenditure in Chili was $373,049, 
as against $373,009, an increase of $40, and the net income in Chili 
from all sources was $236,334, as compared with $237,707, a decrease 
of $1,973. The average rate of exchange for the year was 17 D2d., as 
compared with 17:47d. in the previous year, giving an increase for 
the year of 0°05d. Oonverted into stesling at these rates, the net 


income amounted to £17,256, as against £17,300, a decrease of £44, 
The liquid assets and liabilities in Chili on March 3186, 1998, were 
valued at 171d., the current rate of exchange on that day, as com- 
n with 174d., at which they were valued on the gra ru 
te of the previous year, and the decrease, amounting to £151, 
been charged to reserve. The balance to the credit of the revence 
account, including £1,020 brought from the previous year, is £12,779, 
of which £4,051 has been carried to reserve for depreciation and 
renewale. The directors recommend the payment of a dividend of 
4s. per share, less income-tax, being at the rate of 4 per cent. per 
annum, absorbing £8,506, and leaving a balance of £920 to be carried 
forward. During the year the capital outlay in sterling was £8,965, 


Winchester Electric Light and Power Company. 


Tum prospectus of the Winchester Electric ea, enirn Power Oom- 
pany, Limited, has been issued. The company been formed for 
the purpose of taking over, through Edmundsons’ Electricity Cor- 
poration, the provisional order granted to the Winchester Town 
Council. The works were formally opened on Jane 30tb, and the 
supply of current commenced from that date. Already several 
private houses have been fitted with the new illuminant, and the 
company bave extensive orders in hand. Edmundsons’ Eleotrici 
Corporation bave contracted to wok the concern for 12 months, 
Mr. Gripper, of tbat firm, is on the board of directors. The capital 
is fixed at £25,000 in 5,000 shares of £5 each, and these ate now 
offered for subscription. The subscription list opened on Joly 25th 
and olosed on July 29th. 


Hong Kong Electric Company.—The following is the 
report of the board of directors: — After deducting directors’ fees, 
$2,000, there remains the sum of $36,124.05 available for appropria- 
tion, and this the directors recommend should be disposed of as 
follows:—To pay a dividend of 5 per cent. (say, 50c. per share on 
28,868 shares folly paid up, and 40c. per share on 1,182 sbares, each 
$8 paid up, $14,886.80); to write off plant account for depreciation, 
$15,000.00; to write off furniture account, $475.10; to carry forward 
to next account, $5,762.15. In accordance with the articles of 
association, Hon. C. P. Ohater, O.M.G., and Hon. J.J. Ball Irving 
retire, but, being eligible, offer themselves for re-election. 


The Telegraph Agreements.— Extraordinary general 
meetings of the London Platino-Braxilian Telegraph Company and 
the Western and Brazilian Telegraph Company are to be held on 
Thursday, August llth. The first-named company will meet at 
2 o'clock at Blomfield House, London Wall, H. O., and the last-named 
at Winchester House at 12 o'clock, for the purpose of confirming the 
resolntions passed last week in regard to the agreement with the 
Brasilian Submarine Telegraph Company. The Brazilian Submarine 


Company will also meet on 11th inst. at Wincnester House, but at 
11 a.m. 


Waterloo and City Railway.—Mr. W. S.. Portal 
presided yesterday (Thursday) over the ninth half-yearly meeting of 
the s olders of this company held at Waterloo Station, in 
moving the adoption of the report, said that the line would, he 
мр be opened for traffic on Monday next. The report was 
adop 


Bournemouth and Poole Electricity Company.— 
The directors bave announced решен of the dividend upon the 
preference shares at the rate of 44 per cent. per annum for the six 
months ended June 30th, payable on 15th inst. 


British Insulated Wire Company.—The directors 
bave decided to pay an interim dividend at the rate of 10 per cent. 
per annum on the ordinary shares for the half-year ending June 30th. 
The dividend will be paid on August 12th. 


The Electric Railway and Tramway Carriage Works, 
Limited.—The first ordinary meeting of the com will be held 
at the works, Preston, on Wednesday, 24th inst, at 12 o'cl:ck 
noon. ' 


TRAFFIO REOEIPTS. 


* 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending July $9th, 1808, were 021 ls. 8d.; ocorre period 
1897, £2,752 19s. 5d.; increase, £268 1s. 10d. 


The City and South London Railway Company.—The receipts for the week ерй: 
ing July 31st, 1898, were 2994; week en August lst, 1897, £851; 
increase, £148; total receipts for half-year, £4,757; ooxresponding 
period, 1897, £4,517; inorease, £240. Mileage open, 84 miles. 

e Dover Corporation Electric Tramways.—The receipts for the week 
ending July oth, 1898, were £204 19s. 5d.; total receipts to July 30th, 1898, 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week en July 99th, 1898, were £1,070 5s. 9d. (includes traffic from 
Haddington Road to D'Olier Street); correspon week last year, £793 
eccl er pin Палав agrega Dto to date, 24.88 1 aggregate о daie 
wee year, ; ate, 8.; 
last year, 23,141 бв. 11d.; increase to date, £890 158. Id.; mileage open, 
9 miles, as against 8 miles for the corresponding period of last year. 


The Live 1 Overhead Railway Com .—The receipts for the week ending 
July fist, 1898, amounted to 31,783; corresponding week last yes 
#1,555 ; increase, £178, l 


The Western anå Brasilian Telegraph Com Limited.—The receipts for 
the week ending July 20th, 1808, after "dedleting 17 per cept. of the 
gross са payable to the London Platino-Brasilian Telegraph Oom- 

were 49,769. 
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ELECTRICITY SUPPLY COMPANIES. 


80,000, Chari fous and Strand Electricity Suppl | 6/575 6% 7% 1241— 133 
| De o. 8 do. 4 РИ Y Cum. Pref. А Е $ bé = > Ё X 51— |6 
20,000 *Chelse 1 ity Supply, Ord., Nos. 1 to 10, 277. 

› » Bic ~ ae o. 44 V Deb. Stock Red. . Stock 4476 | 44% | 44% 113 —115 
50,000 | City 0, London Electric Lighting, Ога. 40,001 —90,000 ... 10 5 $ 7 % По % | 254— 26 
10, Do. Prov. Certs. Nos. 90,001 to 100,000 #5 ... 10 ... is. — | 254— 264 
40,000 71 5 6 % Cum. Pref., 1 to 40,000 ... 10 6 & 6 & 6 % | 164— 17 
400,000 5 J Deb. Stock, ' Scrip. (iss. at £115) ‘all paid 19 7 5 5 % 125 —180 
30,00 90 A of 1 4 Brush Prov. Elec. Ltg., Ord. 1—30,000 10 | nil | nil | nil 13 — 14 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 ie ds 91— 1 
20,000 Do. do. do. . 6 % Pref., 40,001—60,000 1016 95162516 95 | 14 — 15 
11,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 paid 5| .. ses з 4 — 5 
10,000 pause to House Electric Light Supply, Ord., 101 to 10,100 | 6| ... — 14%] 94— 104 
10,000 do. 7% Cum. Pref. . i í & i 5 : Ф 3 5 170 
62,400 Metro litan lectric Supply, 101 to 62,500 — 
220,0007 150 5 7, First Mortgage Debenture Stock | ... 4% | 44 oe 116 —120 
6,452 Notting Hill Electric Lighti 10 | 2 @ 4 ф 6 15 — 16 
81,080 St. James's and Pall Mall Electric Light, Ord. .. 5 74% 103% 144 16 — 17 
20,000 Do. do. 7% Pref., 20,081 £040,080 5 7 7 5 7 9 — 10 
50,000 do. 4% Deb. Stock Red. Stock) wu. 4 % Поб —108 

aid ... ves a — 
43,341 | Soath ш Electricity Supply, Ord., £2 p alra % 129 |1—1й 


79,900 | Westminster Electric Supply, Ord., 101 to 80,000 
Ц 
* Bubject to Founder's Shares. А 


tU all are fully paid. Dividends 
Hless otherwise stated rue dei iar d me of the latter 


in deferred warrants, 
of one year and the first part of the next. 
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SHARE LIST ОР ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
durin 


Present МАМЕ, 9r Dividends for о iei week ended 
Issue, ds the last three years. du vd: in ard. August 201 
1895. ; 1596. | 1897. 
187, 4000 African Direct Telegraph, 4 % Debs. T 100 | 4 $ *. | 99 —103 100 —104 
000 Amazon Telegraph, shares  ... ét js 10| .. 6— 7 6— 7 
125,000 Do. do. 5 % Debs. Red. . 3 is 100 92 — 95 92 — 95 
923,960 Anglo-American Telegraph  ... Stocki£2 9s £2 138 3 % | 64 — 67 64 — 67 
8,038, 0201 Do. do. 6 Ф Pref. Stocki£4 188 £6 65 6 € |1164}—1174 115 —116 
8,088,0201 Do. do. Deferred... Stock .. |... | .. | 154— 16 | 154— 16 
130,000 Brasilian Submarine Telegra 10 7 THIT% 151— 10] , 15j— 16 
75,0001 Do. do. Жз Debs. 2nd series, 1906 100 : ә eee 111 —115 111 —115 
44,000 Chili Telephone, Nos. 1 to 44 000 ‚| 6 „ 1— 31 | 2j— 3 
10, 000, 000% Commercial Cable ... $100 7 8 % | 8 % 180 —190 [180 —190 
918,297! Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock esa . . {103 —105 |103 —105 
224,850 | Consolidated Telephone Construction and ашшы 10/- | 14% | 2 & x — — 
16,000 | Cuba 5 "n d 10,8 & 8 7 96 P — 8 )— 8 
6,000 Do. 0 % Pret. 10 10 9$) 10 % 10 15 — 16. | 154— 164 
12,931 | Direct Spanish Tele ih " 5 4 4 & 4 4— b 4— 5 
6,000 Do. do. 10 J Cum. Pref. "S 5 10 0 10 ı 10 — 11 10 — 11 
30,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% 44% |102 —10595 102 —105% 
60,710] Direct United States Cable e e | 20| 24% | 215 |... | 1— ug |u — 113 
120,000 Direct West India Cable, 44 % Reg. Deb. 100 | ... ds .. 1100 —103 100—103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 M 10 | 6425 | 6175 |7 % | 174— 18 174— 17 
1,295,000 Do. 84 Pref. Btock 2 100 w .. M01 —105 101 —105 
89, Do. Debs., repayable August, 1899... | 100 | 6 % 15 % 5 95 101 —104 100 —103 ха 
1,302, 6151 Do. . 4 Mort. Deb. Stock Red. ... . . Stock 4 | 4 $ 4 95 [128 —127 123 —127 
250,000 кыо NT 8 and China Telegraph ... 10 7 7 7 * | 174— 179 171— 172 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 drgs., mee 049, 3,976—4,326 | 100/575 | 5 % 5 % | 98 —100 | 99 —103 
100,6001 Do. do. Bearer, 1,050—8, 976, 4, 327—6, 400 | 100 | 5 5 Ф 5 % | 99 —102 100 —103 
320,000} Ё Do. 4 D: Deb. Pr E 5 A " Stock] 4 4 4% 124 —128 |123 —127 
astern апа South can Telegraph, 5%, Mort. De iss 
85,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 P 100 5 55 5| >> Гов —103 | 99 —108 
48,5001 Do. do. do. to bearer, 2,844 to 5,500 100 5 Җ |5 $ .. | 99 —102 |100 —103 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 % | 4 .. |102 —105 101 —104 xd 
200,0001 Do. 4% Reg. Mt. Debs. (иин Bub. 1 1—8,000 | 25 4 % 4 76 ... |104 —107% 1104 —107 
180,227 | Globe Telegraph and Trust .. Е 10 | 44% | 44% oe 119— 121 | 114— 12 
180,042 Do. do. 6% Pref. "i 10 | 6 6 6 16{— 171 | 164— 17 
150,000 | Great Northern Telegraph, of Copenhagen... 10 |10 10 10 & 29 — 30 29 — 30 
160,0001 Do. do. do. do. 6 Debs. . | 100 | 6 5 б 102 —105 102 —105 
97,000 Halifax & Bermuda Cable, 4%, Ist. Mt. Dbs., w'n. 1-1, 200, rd. 100 |... ase .. | 99 —103 99 —103 
17,000 | Indo-European Telegraph T 25 10 10 10 51 — 54 51 — 54 
100,0000! London Platino-Brazilian Telegraph, 6 % Debs. . 100 | 6 6 6 108 —111 |109 —112 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000. 5 4 4 4 2]— 23 21— 
484,507 | National Telephone, 1 to 484,697 s 5 665 53 6 53— 64 51— 6 xd 
15, 000 Do. 6 9% Cum. Ist Pref. 10 | 6 6 6 15 — 17 15 — 17 
15,000 Do. 6 % Cum. 2nd Pref. ... 106 % | 6 6 15 — 17 15 — 17 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 58— 5] 53— 5} 
1,329,4711 Do. 34 % Deb. Stock Red. Stock 34 34% | 34 100—106 100—105 
171,504 | Oriental Telephone and Klec., Nos. 1 to 171,504, fully paid 1|5 5 |5 — 2 §— 
100,000] Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 & 4 104 —107 |105 —108 
11,839 | Reuter's ... eee 8 5 5 5 8— 9 8 — 
3,381 | Submarine Cables Trust РТ а "T s ... |Cert.| ... EN 136 —141 136 —141 
68,000 | United River Plate Telephone si Ku. cage. е 5 4 Ф 5% 169% — - 
146,7331 Do. do. 5 % Debs. ... i . Stock 6 * . 103 —106 103 —106 
15,609 West African Telegraph, 7,501 to 23,109  .. ec o | 10) 4 & nil | nil 34— 34— 44 
213,4001 Do. do. 5 % Debs... 100 5 55 5 % | 99 —loz поо —103 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 24 РУ bis i — ài i— 3 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 | ... bia .. M03 —106 |103 —106 
64,269 | Western and Brazilian Telegraph 8 15 8 $ 2% | 8% | 1241— 13 | 124— 13 
83,129 Do. do. do. 5 Pref. “Ord. . 73 6 5 5 & 84— 9 81— 9 
83,129 Do. do. do. Def. Ord. 74 175 | m0 | d a> 4— 4 
389,521 Do. do. do. 4 5 Deb. Stock Red. Stock| ... e |o. 4108 —106 105 —108 
88,821 | West India and Panama Telegraph . 10| 1511 i» == 1-1 
84,563 Do. do. 4 в Саш. Ist Pref. . ..|] 10/6 2 6 6 & 81— 9 84— 9 
4,069 Do. do, Cum. 2nd Pref. ... | 10 6 6 6 6— 8 6— 8 
80,0001 Do. do. do. 5% Doe Nos. 1 to 1,800 | 100 | 5 5 5 Ф |104 —107 104 —107 
` 1,163,000® Western Union of U.S. Telegraph, 7 lst Mort. Bonds $1000 7 7 7 @ 105 —110 |105 —110 
160, 100 Do. do. do. Ster. Bonds ...| 100 | 6 6 6 100 —105 100 —105 


123— 133 122 
51— 6 Vis 
9 — 10 : 

113 —115 

244— 251 

254— 26 |, 

164— 174 168 | 168 

125 — 130 |. 8 


13 — 14 -. 
91— 1 е 
14 — 15 1 
5 re 
9 — 10 xd 

94— 104ха 


16 — 16 | 16 


9—10xd .. |... 
105 —108 Pp. ect 

$-— 333 
163— 16) | 16 | 1549 
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540,0001. Waterloo and City Railway, ( Ord. Stock . : 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
Dividends marked $ arc for & year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. imr 
—— Oe ——— n 1 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. p 
| | | | p : 7 
Stock Business done demi 
рге; МАМЕ, iE" Ae ee yaotation | Quotation during week 21 
Issue. 3 the last шке years. | uly 27th. | August 8rd. | NEN T. 
8 o ИИО ↄ d ß ²˙¹.—m sd we ; SMS 
| | | 1895. 1896. 1897. i Highest. Lowest, ven 
30,000 | British Electric 5 „ zw МО ык e 52 16—17 16—17 1638 "т 
l Do. do. 6 um. ef. ,001—40,000 | | | | " : 1212 
10,000 £7 pd. (issued at £2 10s. prem. all pd.) J 1044 Е 104— 11 | 104— 11 , 106; 10 122 
90,000 Brush Elecl. Enging., Ord., 1 to 90, 0% ũꝶnn0ꝛ: .. 3 249, mil ni! 13— 24 | ц 2 Sa чт. 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 3 nl 4 21— 22 — 2i— 2: 23. x fI! 
125,000 Do. do. 2210 Deb. Stock . Stock... ... 110 —114 110 —1ll4 , .. „ peut 
50,000 Do. do. 44 Ф 2nd Deb. Stock Red. . Stock = 100 —105 102—105 ^  ..  .. T 
19,894 , Central London Railway, Ord. Shares s am — 10 ei 99— 19] 97— 10} 1076 10, «i 
129,179 Do. do. do. £6 paid % 10. m 51— 64 5j— 6} ги iss ost 2 
59,254 Do. do. Pref. half-shares EI paid "DEDIT 925 | 14— 12 1l— 12 13 .. ym 
67,680 Do. do. Def. do. lr! 44— 43 4— 4 1112 "PL 
630,0001 City and South London Railway ... че нү Stock 14% 14% 14% 68 — 71 67 — 7xd 71 70 ask 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10; ... "n e. 21 — 34 23— 3} 3 PI 
32,008 ` Crompton & Co., dr io sue 1 MT à | | | x | li— 21 1lg— 24 | EIS 
GE Do. 5% Ist Mort. Rey. Debs., 1 to 743 о | | иш: 
82,850 2100, апа 901 to 1,070 of £50 Red. | e] — 80 — 94 | 89—94 . | wi 
99,261 Edison & Swan Utd. El. Lgt., “А” shares, £3 pd. 1 to 99, 261 5 5 @ 545% 6% 24— 22 294— 23 "n күш: 
17,139 Do. do. do. 4 A* Shares, 01 —017, 139 | Б 5 | 55% 6 p^ 4 — 5 | 4 — б T DU 
194,023 Do. do. до. 4 J Deb. Stock Red.. 100ßʒ. 101 —103 101 —103 кү У 
110,000 Electric Construction, 1 to 110,000 ... € Xa ; 2. 6 $ 6 & 6 Ф 23— 27 24— {ха .. > "men 
16,343 Do. do. 7 % Cum. Prof., 1 to 16,343 2 7 7 7 31— 38 3 — 3jxd pus 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock... | .. .. 105 —107 105 —107xd | cus 
91,196 , Elmore's Patent Copper Depositing, 1 to 70,000 ... ..., 2  .. | .. |... й— 3 d— В Mad 
67,275 . Elmore's Wire Manufacturing, 1 to 69,385, issued at] pm. | 2 . 1— d | i— 1 ij 
9,600! Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 18 8 7 0.4 9—11 9—11 . .. on 
12,500 Henley's (W. T.) Telegraph Works, Ord. ...  ..  .., 10 8% 10% 129 214— 22 21 — 22 213 213 сие 
3,000 . Do. о. do. 7% Pref. .. . 10 7 Ф T% 7 184— 1 | 1 194 aie, Eds 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 4495 4495110 —115 112 —117 115 E 
50,000 India-Rubber, Gutta-Percha and Telegraph Works —. 10 10 Ф 10 10 % 214— 223 214— 224 22} 22 EA 
300,000 Do. do. do. 4% Ist Mort. Debs. | 100, ... — ... , .. 102 —106 102 —106  ... с 
37,500 tLiverpool Overhead Railway, Ord. ...  ..  ..  ..' 10 23% 2 3195,10,4,— 10% 10j— 109 |... a 
10,000 t Do. do. Pref., £10 paid. 10 5 d 5% 5% 15j— 10р 15j— 16 a 
37,350 Telegraph Construction and Maintenance ... 858 . . 12 15% 15 15 % 36 — 39 | 36 — 39 89 37 is 
150,000 | Do. do. do. 5 % Bonds, red. 1899 100 6% 5% 5 95100 —103 100 —103 im КУ cm 
. e. | 116 —121 117 —122 120 1199 thes 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


The CBAIBMAN: We are not here to try the Mutual Telephone 


Company. They approached us to buy us up, and we sold to them 


Birmingham Electric Supply, Ordinary £5 (fully paid) 102. London Electric Supply Corporation, £5 Ordinary, 34—4. Nd 
House-to-House, 4495 Debentures of £100, 105—108. T. Parker, £10 (fully paid), L44xd. UE) 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully bra. 
£5 (fully paid) 15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. — 
(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, | | om 
on Ordinary Shares 10%. | EE 
* From Birmingham Share List. Bank rate of discount 21 per cent. (June 30th. 1898). к 
КН СЗС 5 БЕЛОМ n | MM Ё І p 
HONE INOUIRY. the extortionate rates charged by the National Telephone Company’ Ty. 
R i Q Their rate at that time in Manchester was £20. Tapplied fora license Ue... 
тоте and got it, and reised the capital of £45,000 on this prospectus. yw. 
(Continued from 183.) The CHAIBXAN: I really must stop this evidence. Phy 
д се Tae Wrrunss: I am sure the Committee will get what I have to 
Tie Select Committee те umed its sitting on Friday last, when Mr. say much faster if you will only allow mo to go on in my own way. Bee 
i i CE 
Provand, M.P., gave evidence, Mr. Hanbury again presiding. | We have no interest whatever in the Mutual Telephone Оош- н 
R:plying to Mr. Cawrzy, the Ү/тткивв said he bad read with pany ?—I was going to show you how completely successful it was, m 
indignation the statement by Mr. Forbes, tbe chairman of the and I will do it in & minute. | | is 
National Telephone Company, that the Manchester company got I shall have to clear the room if you insist upon continuing this l 
people's money on mistaken pretensions. That statement was in- line of evidence?—I repudiate the statement made here abont the | 
tended to cast some reflection on the way in which he (the witness) Mutual Telephone Oompany by Mr. Forbes, and by others at the 
and bis fellow directors raised the capital in Manchester, and estab- inquiry at Glasgow, including Mr. Lamb, as a falsehood. 
lished the Mutual Telephone Company. Не would like to put the The CHAIRMAN: That is not before this Committee. 2 
facts bric fly before the Committee regarding the formation of that Tae Witness: If I am permitted to give my evidence, 1 shall do 
company. . | it in a fiftieth part of the time it will take if I am interrupted, Í 
The CHATBMAN : I don't think we need go into that. It is outside am not роіор to з defamed, in company with other men Man- 
our reference altogetker. chester, by anybody. After starting the Mutual Company, we obliged ч 
Mr. OawLEY: You can answer my question shortly ?— Well. I the National Telephone Company to lower the ргіс: from £20 to £10. > 
repeat that the answer of Mr. Forbes is intended to cast some г, flec- Then they approached us to buy us up, but we refused to sell, because B 
tion on those who co-operated with me in establishing the Mutual they would not carry out our policy of a double-wire sérvice. We е 
Company in Manohester. Тһе shareholders were business men іп did not go into the telephone business to stay in. We. went into the d 
Manchester. There were something Jike 700 of them, and they found business as reformers, and brought about a notable and extraordinary bi 
the £45,000 capital. I was the largest shareholder myself, and two reform, when you consider the small means at our disposal. Then a 
of my colleaguds on the board were the next largest shareholders. the Duke of Marlborough came in and started the New Telephone 85 


Company one way or the other. 
The WrrNESS: I desire to show how this statement of Mr. Forbes 
is simply а calamnious falsehood. That is what it is, and he is not 


bꝛoause they to our terms. They agreed to carry out a donble- 
wire circuit at ted rates. When the New Company over 
their property to the National Telephone Oom , the 


Er NC 
„1 


I 


ar 


the only witness who has come before this Committee and has made informed me that they insisted upon the Nati Oompany d № 
absolutely untrue statements against the Mutual Company of Man- out the terms of the contract entered into at the time cf the sale of x 
chester. the Mutual Company and the New Company. a 

Mr. CawLEY: I want you to direct your remarks to Mr. Forboe's Mr. CawLEY: All I wish to ask you now is that you entirely re- ч 
statement of “ending iu failure and being bought up."—I don't pudiate this statement of Mr. Forbes ?—Absolately. ® 
want that there should be any doubt about my repudiation of his Sir J. WoopHOCsSE: The chairman of the National Telephone Com- ч 
statement. Таш spesking on behalf of those who joined with me pany stated the other day that the telephone service was more largely ! 
as well as myself, and that statement is a calumnicus falsehood. developed in England than in any European country of any import- К 

We will take from you, Mr. Provand, that that is correct. Now ance. Is that, in ycur opinion, a correct statement 7 No; and that k 
about the question of failàre ?—I say that the Mutual Company was statement has been flatly contradicted by Mr. Forbes's own engioeers A 
completely successful. It arose out of a pablic meeting, held in Man- in this room. There is no comparison whatever between telephone s 
chester in 1889, of telephone users, on account of the bad service and development in this country and in Germany, Switzerland, Н A 


az 
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Norway, and Sweden. The quality of the service in those countries 
is better, and the rates are from one-half to one-third of those in 
this country, and the number of telephones in proportion to the 
population is much greater. 

- Replying to Sir Jamgs Joromy, the Wrrurss said that having 
different systems of deg ing enterprise in one town bad been the 


only means of breaking down the monopoly of the National Tele- 
The advantage of competition was clearly shown 


hone Company. 

А Manchester. To have one first-rate service would be the ideal 
telephonic system, but they had not bren able to that 

by competition. He did not favour the service being entirely 
the hands of the Post Office. The Post Office had been a complete 
failure up to now. They charged an ontrageonsly high rate ; in some 
places their rates were actually higher than the National Telephone 
Company. Tbe Post Office had wasted a large amount of public 
money already on the telephone service. 

By Mr. Bosca wn: Municipalities had an advantage over the 
Post Offioe in tbe working the telephone service in that they 
already bad a large number cf buildings which could be utilised for 
the purpose of exchanges or call offices. The management by muni- 
cipalities would be better than that by the Post Office. 

By Bir H. Howonrg: He should say that the rural districte could 
be better telephoned by local authorities than by the Post Office. 
Even а local company would be better than the Post Office. So 
long as tce management was local it was better than either the Post 
Office or distant management. I¢ could hardly be said that he was 
advocating the permauent detachment of the telephonic service from 
the telegraphic service, Part of the telephonic service, viz., the trank 
wires, would still remain in the hands of the Post Office. He was 
not asking that the trunk wires should pass into the hands of the 
local authorities or municipalities or companies. What he said was 
that the telephonic service within the areas should bs in the hands of 
the municipalities or local authorities. Whether the local authorities 
should it after 1911, was & question which would be settled 
when the time came. 

Do you see any difficulty from the point of view of increasing the 
namber of employés of municipalities 1f they were granted telephone 
licenses ?—No ; but І see some drawbacks in the central Governmer t 
having so many employe; in the future. Members of Parliament are 
in the habit of receiving baskets full of literature from the postmen, 
telegraphists, and sorters, who, to use the expression of the chairman 

mself, are engaged in almost trying to intimidate members of the 


ouse. 

Is it not the case that a member of a Town Council is completely 
at the mercy of its employés in a good many of the big towns 
dependent on their vote, and absolutely and abjectly their servant? 
I don't think that is the case, I have seen nothing of that kind—at 
least, in reference to Glasgow. 

Are not members of municipalities very much more amenable 
to pressure than members of Parliament ?—I don’t think they are во 
amenable in many cases. 

My point is that members of a Town Oouncil would not have the 
ваше pressure brought to bear upon them as members of Parliament 
with regard to the advance of salaries 7— No, I don't think so. 

Mr. ВшсглзВ, engineer to the National Telephone Company, was 
briefly examined, and in reply to the CHAIRMAN, stated that during 
the year 1897 100 smali exchanges had been set up in different parts 
of England, Scotland, and Ireland. The average initial cost of these 
was £57 per subscriber; but taken over a series of years, this amount 
became reduced to between £38 and £40. In his opinion, ifs person 
started de novo to give a telephonic service such as was now 


by the National Telephone Company it could not be done for less than 
£61 per subscriber, : 

Mr. Lams, second to the Post Office, and Sir Rom 
HosTER, solicitor to the Post Office, were again recalled and 
к vasis with reference to the ownership of wires between 

B. Я 

The Committee then adjourned, 


THE SOCIÉTÉ INTERNATIONALE DES 
Е ELECTRICIENS. 


TRE general meeting of the society was held on Jul Sth, 1898, with 
M. В, V. Picou in the chair. This meeting was of special interest on 
account of the conference held by M. Hospitalier on the results of the 
competition of electric motor-cabs. 


First he reminded his audience that 15 months he held a 
conference on electric automobiles, and that his P ons were 
then received with sceptical smiles. He now appeared before them 


again, but this time with and proofs. 

"бш by the resulte y attained, we may say that before 
e end of the 8 cars will be running in towns. Steam 

8 drawing heavy loads and petroleum will be used for 

„ The advantages of electric cars over those drawn by horses are 

lin They may be summed up briefly thus: greater clean- 
qe Тем noise, greater facility in guiding, changes more easily 

e me and greater mean speed. 

th riis rg of electric cars over petroleum cars are as follows: 

ы! the consumption is less, and they are more easily 
The snd kept in working order. i 

Ga electric cars, however, have certain inconyaniences amongst 

mast be mentioned the difficulty of charging, the weight of 
the taken b main 


time 
ihe aconmalstors, the cleaning, the ra deterioration of the 
batterica. But all these items are capable of great improvements. 


М. E then spoke of the cab 

automobile exhibition. As regards the competition, 12 cabs 
sent up, 11 electric and 1 petroleum. All ectri 
Falmen accumulators. No comparison of 

made, therefore, all the cars being subject to exactly the same con- 
ditions ; 25 and 30 watt-hours per 


it is very variable, and in this lies their superiority. 

Tuer te s mesh o be dede e дні ан ПЕРРО of the 
accumulators. 

Tbe cells should also be taken into consideration. Celluloid is 
light but inflammable. There is also ambroin, ebonite, &c. In 
is eis sett ыга e de бр ттт 

apparatus, whi а very се more 

w from the front, and the brakes can then be applied at 
the back. The cases of accumulators are interchangeable. oom · 
biner is automatic. No mistakes can be made in the manipulations. 
All the couplings are effected in regular order oneafter theother. There 
are two motors and two excitations. The motors are coupled together 
in different ways. The two batteries of accumulators can also be 
connected either in series or parallel. M. E. Hospitalier illustrated 
bis explanations by various diagrams, In tbe Jeantaud cars, which 
were eix in number, the motive axle is bshind. Ia one са”, however, 
No. 21, the motive machinery is in front, and the carriage is directed 
by means of сопіса! gearings. 

In No. 25 there is a double excitation. Та each carriage there 
are two batteries of accumulators which are coupled in series for 
мш speed and in parallel for low speed. 

ospitalier showed illustrations of various carriages, and 
among“ others M. Jeantaud’s cab with the accumulators in front. 

The petroleum carriage consumed a great quantity of petroleum, 
abont 16°5 litres for 60 tres. 

M. Jenatzi, of the Electro-mobile Company, adapted an ordinary 
cab. He used simply a motor in series with a rheosrat, 

The accumulators can be coupled either in seriss or in parallel. 
Changes of speed are eff.cted mechanically. | 

The trials to which all the carriages were subj:cted were very 
severe. They had to perform three times tbree journeys of 60 
kilometres, or a total of 540 kilometres, including gradients of 145 
per cent. On the last day of the teste M. Jenatzi's carriage was able 
to do about 45 kilometres more than the distance appointed. 

We may therefore say that in this competition the carriages, in 
which the accumulators made up about 30 per cent. of the total 
weight, traversed from 80 to 90 kilometres. The total expenditure 
in each case could not be estimated; only one carriage carried an 
electrical energy meter. But on level ground the consumption was 
found to be from 60 to 62 watt-hours per kilometre ton, as against 
95 watt-hours last year. On the hill at Mont-Va'órien, which has an 
incline of 8'2 per cent., a speed of 10 kilometres per hour was 
maintained. 

Taking into account all the necessary items (payment of the driver, 
food for the horse, consumption of petroleum, engines working 
without load and burning, say, 25 litres for 60 kilometres, and an 
electrical station supplying the kilowatt-hour at 12 frs), we get for 
the daily expenditure of a carriage drawn by a horse 19:37 frs., for a 

atroleum 27-38 frs., and for an electrical carriage 18:86 frs. 

6 is certain that further improvements will be made and will give 
the electric carrisga the preference. | 

The exhibition of the Automobile Olub of France bas proved the 
triumph of electricity. There were 30 electric vehicles, 35 of which 
went to Versailles. — Besides the competiog carriages, we must 
mention the Doré carriage, in which the accumulators are distributed 
along all the sides. The direction is effected by a pivot with a fifth 
horizontal wheel. This carriage was damaged the celluloid 
vessels catching fire. We mayaleo quote the carriages of the General 
Carriage Mrd and the Mitdé-Monitos e for parcel 
deliveries. Patin also exhibited a carriage with an Evan's belt 
gearing. | 

Briefly, therefore, the competition organised by the Automobile 
Club has enabled an rp fag Question to be solved. Other 
prone are arising, and will Won be a competition of accu- 
mulators. А 

At the end of the Pf Jenatsi stated that with his carriage 
he was able to travel 148 kilometres. 


oy 
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ARGON AND ITS COMPANIONS, 


ALTHOUGH Dr. Ramsay and bis assistants continue to add 
to the results of their researches upon the constituents of the 
atmosphere, and, so far, to escape serious challenge, something 
akin to a want of confidence in his conclusions is felt by many 
of our leading scientific men. It is a pity that the matter is 
allowed to rest, and that this feeling should exist. It is so 
easy to shrug one's shoulders or look askance, as it were, at 
every new piece of work which Dr. Ramsay publishes, Far 
better it would be if those who assume this attitude were to 
set to work themselves, and either confirm the resulta or 
show that they are based upon that which cannot be sus- 
tained. Either Dr. Ramsay is right or heis wrong. If he is 
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right, he is entitled to the whole-héarted admiration of every 
scientific man who may reasonably claim to have а say on 
the subject; but if he is wrong, then why let him go on 
giving to the world results which are false or misleading ? 

Being what the scientist may term“ newspaper men,” it is not 
for us to undertake experimental researches with a view to con- 
firming or 1 any theory whatever. Our function is 
rather to gather up the critioisms or enoomiums of others, and 

lace them before our readers. We may. even claim with 
Justice to be considered to hold a position towards science 
which is exactly comparable to that of a musical or art critic 
in his dq oci: span Such an one, when he finds fault 
with an opera or a picture, is not expected to sit down and 
show that he can produce a better one. The art of criticism 
is a thing by itself, and its apostles also hold a position 
apart. We may be permitted, therefore, to voice the 
criticisms of others or to make suggestions ourselves upon 
such a subject as Dr. Ramsay's work on the constituents of 
the atmosphere. We spoke out very plainly when the di:- 
covery of argon was first announced, and we have seen no 
reason to recede from the position which we then assumed. 
Our readers will doubtless remember our attitude. 

A letter from Dr. Schuster in а recent issue of Nature 
has again attracted oor attention to that which we believe 
to be the weak spot in the investigations of Dr. Ramsay 
and his assistants, though he rather emphasises à new point 
of objection, which if it can be sustained may prove almost 
fatal in its consequences to the theories which have bzen 
bailtup. It seems that ia the account given by Dr. Ramsay 
of his researches on “The Companions of Argon” (vide 
Nature, Jane 23rd, 1898, p. 184), he has omitted to draw 
attention to а very curious similarity between the spectrum 
of his new gas * metargon " and the ordinary spectrum of 
carbon. Toe following comparison of wave-lengths will 
make the similarity apparent :— 


Ramsay's Carbon (Angstrom 

. Metargon. | and Thalén). 

Citron band. . 56326 ., ©... 56330. 
2 * we 5,5830 ... . 5,5830 
3 eee ELT 5,5370 ode eee 5,538 0 
Green band. 1 ..  .. 51630 .. . 5,1640 
B 2 .. . 5,1265 . . 5,1280 
Blue band 1 .... .. 4,7885 .. .. 4,7360 
2 „% 47115 * 4,7145 


Indigo band 43145 ..  .. 43110 


There are three of Dr. Rimsay’s bands not included in this 
list, but these are, according to Dr. Schuster, nearly coin- 
cident with known wave lengths in the spectrum of 
cyanogen. . | Ж. 

It seems hardly credible that Dr. Ramsay, whose position 
among men of science is in the front rank, has not guarded 
against the possibility that all these bands may actually be 
due to carbon, and not to а new gas! Some explanation 
seems to be required, for though the coincidences in the two 
sets of bands are not complete, there is really no case known 
in which two different elements have spectra go nearly alike 
as those of carbon and metargon seem to have. 

Jo turn to another aspect of the matter, we have ourselves 
recently been reminded of some researches by Prof, Crookes, 
which appears to have some bearing on Dr. Rameay’s work. 
We do not remember the original papers in which they were 
recorded, but a precis of them may be found in the last 
edition of “ Watts's Dictionary of Chemistry.” Working 
with Yttria, Crookes found that by repeated fractionations he 
could divide that element into products which were spectro- 
Bcopically unlike. And the question arose whether it was 
possible that these products represented allotropes of the 
original substance which he started witb, or whether they 


might be due to а new grouping of molecules split up 


from the relatively unstable mother material by the frac- 
tionations ? | u | 

Does it not appear, on reviewing the researches of Dr. 
Ramsay on the constituents of the atmosphere, that this same 
question arises, and that the results which he has attained in 


4 


his treatment of argon may be comparable to those observed 
by Crookes in the case of Yttria ? : і 

It seems (о us that the conclusions of Dr, Ramsay and his 
assistants depend too much upon the results of spectrum 
analysis. This is an excellent method, no doubt, by means 
of it different substances may be distinguished, but the 
results obtained should be confirmed by other methods, 


differing as widely as possible in the principles underlying 
them. Sucha ра Вт as ів inted ‹ out by Dr. Schuster, 
is, it seems to us, sufficient to shake confidence in spectral 
methods of examination when these alone are depended upon, 
and to suggest that too mach reliance should not be placed 
upon them. | 

For ourselves we are in sympathy with the investigations 
of Dr. Ramsay and his assistanta, and we hope that their 
attention will b» called to the criticisms which have been 
passed upon their work, and that they will succoed in refut- 
ing them. 


THE MEASUREMENT OF THE EFFICIENOY 
OF DYNAMOS. 


Іх an article which was published in the Revue de Physique 


et de Chimie, M. Bunet describes various methods of testing 
the efficiency of electrical machinery, and discusses the 
relative advanteges or disadvantages of the several methods. 
He divides them into two classes, in one of which the energy 
absorbed by the machine, Pa, and the useful energy delivered 


by it, Pu, are measured, whence the efficiency у = uae 


Pa 
whilst in the other either Pa or P, is measurxd, and ako the 
| | . Uo Posee Pu 
loses, p, whence the efficiency n = S or poem. 


In the first case measurements of electrical energy and of 
mechanical energy must generally be made, and the 
measurement of the latter presents considerable difficulty and 
cannot be made with the same accuracy as electrical measure- 
ments, The exception is where a motor and dynamo are 
coupled together and the electrical energy delivered by the 
dynamo is compared with the electrical energy absorbed by 
the motor, but in this case a difficulty arises in properly 
apportioning the losses between the two machines owing to 
the different conditions under which they are working. 

Dealing with the first clas bf tests, the author mentions 
the method of measuring the mechanical energy absorbed by 
the dynamo by means of a transmission dynamometer, but 
finde it unsatisfactory on account of the want of accuracy of 
this instrument; the method of indicating the engine 
running light and driving the dynamo, and the method of 
determining the efficiency of the engine with a brake when 
it is running under the same conditions as when driving the 
dynamo; but both these latter methods are also condemned 
as inaccurate. If the electrical machine to be tested is a 
motor, the brake method can be used and will give, with 
due precautions, resulte in which the error will not exceed 
1 cent. With regard to the method in which the dynamo 
is driven by an electric motor, the author proposes the use 
of a motor, the efficiency of which has previously been 
determined, and this is a very convenient method of checking 
the efficiency of dynamos during their final run before 
delivery; but if & really accurate test of the efficiency is 
required, it appears to us tbat a method should be used which 
does not depend for its accuracy on the reproduction of 
exactly the same conditions in the motor at different times, 
and that it would be preferable even to test the dynamo 
machine as à motor by the method that has been considered 
good enough for the determination of the efficiency of the 
driving motor. | | 

M. Bunet discusses this question of the relative efficiencies 
of the same machine as dynamo and as motor, and concludes 
that if the machine is in each case run во thut the induced 
electromotive force ів the same, and with the same currents 
through the armature and magnets, then the speed will be 
the same and the magnetic flux also. In such a case the 
С? R losses are the same, as also are those due to friction, 
hysteresis and eddy currents, and if k is the induced eleotro- 
motive force, с the current in the armature, в ita resistance, 
w the losses due to friction, hysteresis and eddy currents, 
and w’ the losa due to the exciting current, which is sup 
to be supplied from a separate external source, then the 
efficiency of the dynamo will be 

EC— CR 


па FSO —— 
EC T WT W 


va 
2 
uq 1 


"(ЕНТ 


de уги 
s of teny 
«та d 
| nihi 
the eem 
y dein 


___ —————————————— 
217 


THE. ELEOTRICAL REVIEW. 


VoL 49. Ио. 1,080, Асасвт 5, 1898.) 


and that of the motor will be 
_ 80—W 
T» = f C ＋ GR T W“ 


These two ratios will be very nearly equal, it is said, because 
the values of с? в and w differ but little in most machines. 
M. Banet assumes that the lead of the brushes is the same in 
both cases, and that the 5 reaction кше the grin 
compensating ampere-turns in the excitation, says that 
this is borne out by his experience ; but although the differ- 
елсе may be small we should prefer to make the test by 
adjusting the exciting. current till the was the same 
when the motor was supplied with current at a terminal 
potential difference equal tq the terminal Р.Р, of the dynamo 
plus twice the calculated drop in volts in the armature. 

In the знн class 5 р 5 пасе nis 
method originally by Mr. Swinburne, in which the 
machine DES light as a motor at its normal speed with the 

neta excited so that it runs at this speed when supplied 

ith current at a pressure equal to the total E.M.F. it would 
generate at full load as a dynamo. Under these conditions, 
the and magnetic flux being the same as when running 
at fall load as a dynamo, the watts supplied to the armature 
ean be taken to represent the sum of the losses due to 
friction, hysteresis and eddy currrents. The c? в losses аге 
then calcu from the measured condactor resistances of 


the armature and magnet windings, and the total losses . 


obtained by adding to the с? в losses, the watts supplied to 
the armature when running light. It is often held that this 
method gives too high an efficiency, but M. Bunet gives 
comparative figures of tests by the Swinburne and other 
methods which show that this is not so to any appreciable 
extent, For example a series motor supplied with 95 amperes 
at 230 volts had an efficiency measured by the brake of 
86:3 per cent., and by the Swinburne method of 87 per cent., 
asecond motor receiving 25 amperes at 230 volts had an 
efficiency by the brake of 84:4 per cent, and by the Swin- 
barne method of 88'7 per cent. ; whilst а third motor re- 
ceiving 40 am ab 280 volts had an efficiency by the 
brake of 88:8 per cent., and by the Swinburne method of 
87°5 per cent. Again, two dynamos of. 600 volts 410 
amperes at 425 revolutions were tested by the р 
method, being coupled together by а belt, and had an 
efficiency of 91:8 per cent. at full load; whilst by the Swin- 
burne method the efficiency worked out at 92:5 per cent. 
A series of testa taken at various currents from 150 to 415 
Amperes gave efficiencies by the Swinburne method which 
were from 0°4 per cent. to 1:2 per cent. higher than those 
obtained by the Hopkinson method, but this is only what 
would be expected as in the latter cases the loss in the belt 
drive is included. | 
, The method employed originally by Dr. Hopkinson con- 
sisted in coupling together mechanically and electrically two 
similar machines, one of which ran as a generator and sup- 
plied current to the other which, running as a motor, Puppe 
the greater part of the mechanical energy required to drive 
the generator. The energy required, to make up for the 
loses in the two machines and to keep the combination 
running was supplied from an engine or other motor and was 
measured by a transmission dynamometer. Besides - 
ing the advantage that when teeting large machines it is 
only necessary to supply from an external source less than а 
fifth of the energy that would be required to drive one of the 
machines asad o, there is the further advantage that 
an error in the dynamometer reading causes a much smaller 
percentage error in the efficiency. M. Bunet says that an 
error of 5 per cent. in the dynamometer only causes } per 
cent. error in the efficiency if this is about 90 per cent.; but 
this is a slip and should be j per cent. unless when he 
tpeaks of an efficiency of 90 per cent. he means that the 
efficiency of the combination of two machines is 90 per 
cent, The transmission dynamometer is not now much 
used, and the method of making this test has been modified 
* that all measurements are electrical, tbe energy required 
make up the losses being supplied by 8 dynamo which is 
Coupled up either во that it works in parallel or in series 
with the generator under test. In former case the 
soxiliary dynamo must supply current at the same voltage 
ei mac under test, whilst in the latter case it must 
capable of carrying the main current in its armature, and 


of thé two methods M. Bunet recommends the former, 
because it is easier to regulate the of the machines. 
There has been a good deal of discussion at various times 
as to the proper way of deducing the efficiency of each 
machine from the combined efficiency of the two, which, of 
course, is what is actually measured: by the test. М; Bunet 
Er that if the square root of the combined éfficiency is 
taken as the efficiency of esch machine, an error of as much 
as 2 iper cent. may be made, according to the conditions 
under which the machines are run. He recommends, as the 
best conditions. for making the test, that if в is the normal 
voltage, c the normal current, and в the resistance of the 
armature, the dynamo should be run so that at its normal 
speed it gives a potential difference at the terminals of 
E J- CR. The magnetic flux in the dynamo will then have 
to be increased from Ње normal in the proportion of 
Zen and that in the motor diminished from the 


— u —— — 


E--CR 


; " Е E" 
normal in the proportion of EFOR’ but as this in- 


crease and decrease are small, say, 2 or 3 per cent., and as the 
mean of the two Ййхев is practically equal to the normal flux, 
no appreciable error is made in assuming that the losses in 
one machine in hysteresis and eddy currents under normal 
conditions are equal to half the losses from the same cause in 
the combination. The same applies to the friction losses as 
the machines are running at the same speed, and to thé 
exciting current losses as tbe normal exciting current is 
practically the-mean of those in the generator and motor 
under test conditions. The current in the motor armature 
will, however, be greater than that in the generator armature 
шуо amount equal to c, if that is the current supplied by 

auxiliary dynamo, and to correct for this M. Bunet gives 
the following formula for the efficiency of one machine as & 


dynamo :— 
EO 


) = 
? EC R 
ЕС +: F —-~> le + а)? = c9] 


As the с? в losses in the armatures and magnets can во easil 
be separated ont, the writer prefers to calculate them an 
deduct their sam from E Ci, and then allot half the remainder 
to each machine as the sum of the friction and core losses, 
gnd to calculate the 1 of the machine as would be 
done if the Swinburne method had been employed. 

If the auxiliary dynamo is oonnected in series with the 
machines under test, the best conditions are those which 
make the mean of the potential differences at the terminals 
of the dynamo and motor armatures equal to the normal 


. 6 e 
voltage, 1.8, Ea + : = Em — 2. = the normal voltage, 


where Ea, Em, and ¢ are respectively the terminal potential 
differences of the dynamo, motor and auxiliary dynamo. 
For this test the writer prefers, if possible, to separately 
excite the magnets of the machines under test, reducing the 
excitation of the dynamo, and increasing that of the motor 
so that the machines run at normal . In this case the 
current through both armatures is the same, the frictional 
losses are equal, and as the magnetic flux in the motor is as 
much above the normal as that in the dynamo is below, there 
is no appreciable error in assuming that the hysteresis and 
eddy current losses under normal conditions are equal to half 
the loss from these causes in the combination. The efficiency 
of either machine as a dynamo at its normal output of E 
volts and c amperes is 


СЕ C " + 
EC + 27 + т’ 


where ¢ is the potential difference of the auxiliary machine 
and w' the watts lost in excitation at normal load. 

There is, we think, no doubt that the Swinburne and 
Hopkinson methods of testing are far ahead of any others in 
accuracy, and that the choice of опе or the other method may 
be determined нару by which is the more convenient in 
any particular case. If there are not two similar machines 
available the Swinburne method should be employed, and the 
conductor resistances should first b» measured cold; tte 
dynamo should then be run at full load for several hours and 
e conductor resistances again measured hot, and after this 
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the machine should be run light as a motor to determine the 
friction and core losses. If two similar machines are avail- 
able, the Hopkinson method is preferable, as the full load 
test only requiries an engine or other motor capable of supply- 
ing a fraction of the power absorbed by the generator, and it 
is not necessary to have resistances to carry the output of the 
dynamo. The writer has found no difficulty in making the 
test under good oondition; with the auxiliary dynamo in 
series with the machines under test, and finds so little difer- 
ence in the two methods that one or the other may be used 
according as the output required from the auxiliary dynamo 
will bert snit an available machine. 


THE OAPILLARY ELECTROMETER FOR 
MEASURING INSULATION RESIST- 
ANCE. 


WE have received from the American Institution of 
Electrical Engineers an advance copy of a paper by Mr, 
C. F. Burgess on the use of the capillary electro- 
meter as a portable testing instrament, and especially 
for testing the insulation resistance of cables. The 
subject is one of some ur bat as the design of an 
instrament at once sufficiently sensitive to measure the very 
high resistances involved, sufficiently portable to carry about 
without risk of damage, and so simple and dead-beat that it 
can be easily manipulated in an open street or in an engine 
room, is by no means easy, and a suggestion of a new form 
of instrument, or rather а new application of an old one, is 
worth consideration. . 
Lippmann's capillary electrometer, which Mr. Barch's 
work made familiar, consists of an electrolytic cell 
having mercury electrodes in dilute sulphuric acid. Of one 
electrode the only part to the acid is the meniscus 
surface of mercury in a slightly taper capillary tabe. The 
normal position of the meniscus is determined by the tension 
of the contact surface of mercdry and sulphuric acid, the 
dimensions of the tube, and the hydrostatic pressure at the 
surface. If the two electrodes receive opposite electrical 
charges, the meniscus moves in the capillary tube, advancing 
towards the acid with a positive charge, retreating from the 
acid with a negative charge, and returning instantly to its 
normal position when disch The movements of the 
meniscus, though very decided are small, and are observed 
tbrough а microscope or reading Jens. Mr. Burch used his 
instruments for direct measuremente, but this is only pos- 
sible with very small electromotive forces, and the instru- 
ment would generally be used with null methods. 
The properties of this cell are very striking. For low 
electromotive foroes up to 5 volt no current at all passes 
through the electrolyte, and the electrodes are so perfeotly 
ingulated that they will retain their charges for long periods. 
The quantities of the charges carried by the electrodes are 
relatively enormous. Cells constructed by Mr. Buroh had 
capacities up to 30 miorofarads, and the cells commonly used 


have capacities of 1 or 2 microfarads. It may be mentioned 


that the area of a paraffin paper condenser having a thick- 
ness of dielectric of about 0025 inch, and a capacity of 
1 microfarad is abont 4,000 eqaare inches. The area of 
the meniscus of the capillary electrometer may be about one 
handred millionth of this area. 
. Tbe movements of the meniscus under the electrical 
actions of these charges are extremely rapid, showing that 
the forces in action are very large com with the mass 
moved. The meniscus appears to start instantly on applica- 
tion of the charge with a definite velocity, and under proper 
conditions is absolutely dead-beat. Perfectly de fined oscilla- 
tions of 650 ~ per second were photographed by Mr. Burcb. 
Well-marked movements of the meniscus are obtained with 
very low electromotive forces. Mr. Barch’s iostruments 
responded readily to s,'5,th of a volt, and Mr. Burgess’s to 
twice this amount. The movements of the meniscus deperd 
solely on the E M.F. applied, and not on the resistance of 
the circuit. It forms an electrometer, not a galvanometer. 
The effect of a very high resistance in the circuit is merely to 
retard the accumulation of the charges, not to limit the 
excursion of the meniscus, | 

Mr. Burgess proposes to use this instrument as а 


. however, a very portable appliance ( 


detector, with a null method, for portable testing. A 
current of electricity ol sagi through a known resistance, 
Im ‚ placed in series with the dielectric of the cable; 
and the fall of potential along this resistance is measured by 
balancing it with a single cell and a slide wire, using the 
capillary electrometer as a detector, The resistance of the 
dielectric can then be calculated, given the ratio between the 
electromotive forces of the testing battery and the single 
balancing oell. 

Apart from the application of the capillary electrometer, 
the exact mode of using it and of adjusting the sliding resist» 
ance is not of particular interest, and some mode of per- 
forming the operation will occur to any electrician who 
considers the problem. We may confine our remarks to 
considerations of the sensitiveness and convenience of the 
electrometer itself. Mr. Burgess incidentally states that a 
difference of potential between the electrodes of 005 volt 

roduces a deflection of eight divisions on the scale of his 
instrument, во that we may take it to be sensitive to 0006 
volt, Mr. Barch's inetruments were about twice as sensitive 
as this. If the known resistance between the extremities of 
which the difference of potential ia to be measured by the 
electrometer be 1 megohm, the apparatus is sensitive 
to тууу th of a micro-ampere. A megohm resistance is not, 
. Bargess’s Rahs 
of a graphite resistance is not likely to meet with much 
approval), and Poth of a megohm is likely to b» as large a 
resistance as would generally bs used. With this, the appa- 
ratus is sensitive to 1: 15th micro-ampere. 

The ordinary portable testing sete, with compass peedle 
galvanometers, of which the Silvertown pattern is probably 
the best known, are sensitive to about half a mioro-ampere, 
and those of the same type in which pains have been taken 
to secure greater delicacy to goth micro-ampere. Perfectly 
portable reflecting instrumenta are made sensitive to abont 
tooth micro-ampere, while the fixed Thomson astatic instra- 
ment may be considered to bə sensitive to ysyçth mioro- 
ampere. These, of course, are round figures, but they fairly 
represent common practice. | 

Comparing them, it is seen that the capillary electro- 
meter, combined with a resistance of a megohm and a slide 
wire, is about equivalent in sensitiveness to а reflecting 
galvanometer as an instrument for measuring small currents. 

It is difficult to form any opinion of the convenience or 
inconvenience in use of a pores instrument of this form 
without actual experience, but it does not clearly possess any 

tticular advantage unless it is simplicity of construction. 
t is not more portable or easier to manipulate than one 
refl.cting galvanometer we have in mind. 


A null method is not a one for measuring в continu- 
aliy changing quantity as the insulation resistance of 8 
cable. The arrangement proposed interferes with the use of 


a guard wire, and we think this would be a fatal objection 
for any one who had experience of testing a street cable 

tem before connecting up on a wet day with and without 
the guard. In using an arrangement in which capacities 
have to be charged through large resistances, it is necessary 
to keep iu mind that the charges are by no means instan- 
taueoue ly 5 A capacity of 10 microfarads requires 
46 seconds to be charged within 1 per cent. of ita fall 
charge through a megohm resistanoe. 

Bat though we are doubtful of the value of this instrument 
for cable testing, we are not of its value in а testing room, 
in view of the rapid extension of potentiometer testing for 
all sorta of purposes, we confidently expect that the capillary 
elect-ometer hag a considerable field open to it. Mr. Burgess s 
paper is likely to assist this result. 


REVIEWS. 


Ernest WILSON. Whit. Sch., 
ward Arnold, 87, Bedford Street, 


Electrical Traction. B 
M. I. E. E. London: 
W. C. Price 5s. 


Elcctric traction, or “electrical traction, —to give it the 
name which Mr. Wilson prefers— does not appear to bea 
Мы facile subject for the pen, inasmuch as no really good 

comprehensive hand-book to this branch of the industry 
has yet been written, probably for two reasons; first, because 
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there are extremely few who can be considered properly 
qualified to undertake the task satisfactorily; and, secondly, 
because these few are either far too busy or are naturally and 
properly disinclinod to give away their experience for the 
price of a book. | 

This remark need not be considered altogether a disparage» 
ment of Mr. Wilson's effo-ts. The book before пз has some 
very excellent features, ard contains a good d-&l of useful 
joformation capably put. It is not, however, the compre» 
hmaivo and concise hand-book to the snbjact that is badly 
required or that the choice of title would appear to indicate. 
It shonld preferably be called “Some Aspects of Electric 
Street Tramways ;" or, as a mischievous friend suggests, 
“The Gospel of Electric Traction accordipg to John Hop- 
kineon.“ | 

Me, Wilson is, or has been, we underatand, Dr. Hopkin- 
son's assistant in his electric traction work, and it is, there- 
fore, only to be expscted that tbis book shonll embody 
a good deal of the wisdom and experience of the consulting 
engineer to the Leeds dod as Toad and other highly eminent 
and respectable public ks, Mr. Wileons own per- 
sonality, however, ія by no means lost sight of, ard tbe 
average critic may, perhaps, be inclined to say that “Jack 
is ая good as his master." 

D.aling with the general scheme of the book, we may ray, 
first, that it b:gins with the motor, and works backward to 
the power house, but in the journey do iges about from the 
motor and oontroller to the overhead structure, and thence 
to the track and rolling sto:k! Surely the most logical 
вгтапдеш>пё of such a book, intended for students and 
beginners in practical science, would be that which followed 
the course of the current; and if it be objected that such a 
system would regard the track es merely a return circuit, we 
сап only say that its use for such a purpose really has as 
much importance as for providirg a smooth surface for the 
car wheels to run upon. | 

Obapter I. treats—in an introductory sort of way—more 
particularly of the energy required in electric traction, and 
the modes of ca'culating it, based principally upon } m 25. 
In his example on page 9, the author does not, however, show 
very olearly how he gets the distance equivalent of 440 feet, 

Ki the entire method of dealing with the questions of 
seocleration, resistance, energy, and velocity involved, 
tavours rather of the lecture room than the engineer's office. 
We note also that Mr. Wilson has some of the theorist's 
тре for energy returned to a traction system by cars 
descending grades. We never yet found an engineer of 
experience who could assign a value to such storage as would 
justify any complication of motors or controlling gear. 

Chapter II.—upon the direct current motor and its con- 
trol—is distinctly , and offers in small space a well- 
expressed abstract of present theory and experience, and Mr. 
Wilson has courage enongh to advocate compound-wound 
motors in certain cages, suob, for instance, as railway work- 
lng where multiple contacts serve to ensure that the shunt 
circuit (helping the series) shall not be broken. The theory 
of series parallel control is very well discussed. 

In Chapter III. Mr. Wilson deals with such topics as 
feeder systems (the whole of which portion is good and up to 
date); overhead conductor appliances and lightning arresters 
(the description of which is made as little like a tred» cata- 
logue as possible—a somewhat difficult task, ая may readil 
be understood); the sag in wires, for a given case of whic 
he arrives at a factor of safety equal to 3'6, allowing for 
wind presure and contraction. “Poles (as used at Leeds) 
third rail conductors complete the subjects of this 


0 
The next one treats of track and rolling stock: but as 
divi engineering is possibly not one of Мг. Wilson's strongest 
эу, һе does not enter into the question of permanent way 
the extent that it deserves, nor have his remarks any 
жүзү e А Не is a little more at home in dide ie 
: ut o і i in e 

X im EN ers no new suggestions for improving 

he details given of rolling stock merely comprise a 
description of one of the Led д: but a fow remarks on 
thé quescion of double deck cars versus trailers are to the 
point, We do not quite agree with Mr Wilson's conclusions 
M to the comparative use of electric locomotives and motor 
vars for railway working; subways might very well be made 
eaongh (at small extra expense) to allow the cars to be 


fitted with motors, nor with motor cars is it necessary that 
the controlling gear should be very highly complicated af all, 
in view of what Mr. Sprague has done in this direction, 

We do not propose to follow Mr. Wilson into his disserta- 
tion in Ohapter V. upon open conduit systems. The only 
portion of any novelty is that dealing with the osmotic effeot 
of ourrent leakage. As for surface contact systems, which 
he trests in Chapter V[., the practical value of these can 
only b» desoribsd as being at present considerab!y less than 
that of the open conduit methods, and mere descriptions of 
the Lineff, Diatto, Wheless, MoLanghlin, Johnson-Lundell, 
Esmond, Ciaret-Vailleamier, and Hopkinson systems, are 
only useful as history of well-meant but vain efforts. 

The autbor's treatment, in the next chapter, of storage 
cells for traction work, is, however, sufficiently good to make 
one wonder why their application has not been more enccess- 
fulat Leeds! It certainly is not the fault of the cells tbem- 
selves. Possibly the employment of human regulators at 
the battery sub-stations would prove cheaper and more 
serviceable in the end than any attempt to vary the charge 
and discharge antomatically. | 

The important questions of three-wire and polyphase 
working forms the subject of Chapter VIII., and Mr. 
Wilson deals with them in a clear and satisfactory way. The 
Central London electric equipment skeleton specification 
quoted by the aathor is one which students might with 
advantage use as a framework upon which to build up alter- 
native complete schemes as a practical exercise. 

The question of efficieacy—general aud special—gives Mr, 
Wilson, in Chapter IX., an opportunity to examine the 
workiug of the Dublin and Leeds lines. With regard to the 
Dilkey section of the former, he arrives at a theoretical 
efficiency of 79 per cent., considering it а system for con- 
veyiog energy from the power house to the cars. How far 
this appirently somewhat high figure is corroborated in 
actual working we do not quite know; possibly the tramway 
company may feel inclined to give the results if auy compre- 
hensive terts have been made. As to the Clontarf and Leeds 
lines, Mr. Wilson can, of course, only offer theoretical fizures, 
without any hope of confirmation or contradiction for some 
time to come, as both these lines are too recently equipped to 
give settled results as yet. 

The last chapter in the book deals with the power house, 
and is charact:rised by a broad treatment, whioh makes it 
interesting reading. Sach important questions as engine 
governing, візе of fly-wheels and of unita, made of coupling 
engine to generator, are, however (as may Бе un lerstood), 
only touched upon, without any effort to lay down the law, 
во that the reader is left very much to his own predilections 
for a final decision thereon. It seems to us that the siz3 of 
unit employed in any power housa will inflaence very con- 
siderably the question of avonrate governing. There has 
been rather а tendenoy to insist upon too many decimal 
points in the persentage of engine speed variation for given 
changes of load. With large units the margin of power is 
usually greater, and в great deal of the regulating may be 
left to the fly-wheel. | 

Appendices including Board of Trade regulations, and so 
forth, fill up the last few pages of a’ book which has many 
defecte, and is by no means as well planned as it might have 
been, bat which still may be said to oconpy a high place in 
the somewhat limited range of electric traction literature. 


Dictionnaire de l'Industrie. Paris: Libraire, J. B. Bailliére 

et Fils, 19, Rue Hautefeuille. 1898. Яя 

We have look-d through the first number of this dic- 
tionary, and we think it promises to be a very valuable ard 
up-to-date work of reference. There are many dictionaries 
of industry already published, but progress is nowadays so 
rapid that they soon get out of date. This dictionary has 
been prepared by Prof. Julien Lefévre, who is already known 
ав the author of numerous books on science and industry. 
The article on accumulators gives a concise description of 
the leading types at present in use, and some useful statistics 
as to their efficiency and durability. Under “ Acetylene” 
we bave a иш of recent apparatus for obtaining the 
gas with ag much ssfety and convenience as possible from 
that recent product of the electric furnace, calcic carbide. 
The chemical and metallurgical notices are clear and concise. 
If there is any defect it is tte preponderance’ of French 
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presos and methods. The style is simple and clear, and 
e arrangement good. We do not know of anything of the 
kind in English equally good and up to date. 


Electrical Testing for Telegraph Engineers. 

Youna. London: The Electrician P 

ing Company, Limited. 

This book appeals to а limited number of those now 
engaged on electrical work, viz., the electricians at cable 
stations or on repairing ships, and it describes fairly well the’ 
modus operands of the electrician’s share in the removal 
of the various ills to which telegraphic communication is 
liable, but we should have liked to see clearer descriptions of: 
the „рага required, and more perspicacity in dealin 
with the pros and cons of the different methods pro : 
There are а good many omissions on these points which 
detract from the completeness such a work should possess in 
order to bring it up to the standard of modern practice, 6.7., 
Price’s “ gaard wire” method for dealing with end leakage 
—the testing of twin or multiple cables not only for con- 
ductanoe but also for dielectric values. It is a pity that the 
confusion of conductance with conductivity should make 
its usnal appearance in this book. The mistakes are not 
numerous, one unfortunate one in data for the effect of two 
co-existent faults occurs which will lead the reader astray if 
he endeavours to follow the calculated results; it is the 
harmonic not the geometric mean of resistances with + and — 
currents that gives the correct value ; the legal ohm is long 
defunct and the “Int.” or * B. T." is how in force, and its 
ratio to the В.А. should have been given, thoügh we expect 
it will be long before the B.A. is ousted from cable work. 
A good index renders the reference to any subject easy. ` 


By J. E. 
rinting and Pablish- 


NEW PATENTS AND ABSTRAOTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW РАТЕИТЕ, 1806. 


Compiled expressly for this journal by W. P. Тномрзои & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 

, at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. : 


15,074. "Improvements in electrical communication between 


gers and guards in railway trains" W.E.LaANGDONM. Deted 


uly 18th. 


15,686. “New or improved means for electrical incandescent 
luminous advertisements.” Е. 8. Bomm. Dated July 18th. 

15,708. “Improvements in primary batteries.“ E. GIGLIO. 
Dated July 18th. | n 

15,724. “ Production of chromic acid by electrolytic oxidation of 
solutions of chromium oxide salts." О. IMRAY. e Farbwerke 
vormals Meister, Lucius, and Bruning, Germany.) Dated July 18th. 

15,733. “ тароо in electric telephone transmitters.” 
А. M. Massari. Dated July 18th. (Complete.) | 

15,736. “ An improved electric arc lamp." H. V. James. Dated 
July 19th. " | 

15,765. “Improvements in gratings or supports for electrical 
accumulator plates." F. W. бозу. (Oambier and Cie, France.) 
Dated July 19th. 

15,792. "Improvements in electric motors.” 
Levavasssun. Dated July 19th. . 

16,797. “Improvements in or relating to means for ensuring а 
constant charge in electric traction stations or for transmission of 

wer to generating dynamos.” A. J. Воогт. (La Societe Francaise 
40 L'Aocumulateur "Tudor" . . . .) Dated July 19th. 

15,801. Improvements in electric accumulators.” 
Dated Jaly 19th. (Complete.) | 
— 15,802. ‘Improvements in electric accumulators.” E. LErwER 
Dated July 19th. (Complete.) : | 

15,808. "Improvements in electric accumulators.” Е. LEINER. 
Dated July 19th. (Complete.) | 

15,829 “Improvements in electric arc lamps of the enclosed 
type" L.J.SrEELE. Dated July 20th. | | 

15,879. “ Improvements in or in connection with contact boxes 
for electrical railways or tramways with underground conductors." 
W. L. Wise. (A. Diatto, Italy.) Dated July 20th. 

15,885. “Improvements in electro-magnetic ore separators.” 
H. Е. Lanaours. Dated July 20th. (Complete.) 

15,886 “Universally adjustable reflector or screen for electric 
glow lamps.” Р. pz Кпроџонвувку. Dated July 20th. 


15,932. “Improvements in rotary motors." F. Hammes. 
July 21st. 


L M. J. C. 


E. LEINER. 


Dated 


2 
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15,944. "Improvements in or relating to electricity mete n. 
J. Үплт. Dated July 21st. (Dated applied for under Patents, &c. 
Act, 1883, Sec. 103, January 11th, 1898, being date of application in 
France.) (Complete.) 

15,976. "Improvements in electric arc lampe." W.O. Jonson 
and A. WoNDERLICH. Dated July 21st. (Complete.) 

16,012. "An improved method in the production of oxide of zinc 
уу the use of the e с arc and compound gases." E. Влпит and 

G. Hopasox. Dated July 22nd. 

16,029. “Improvements in and relating to electric furnaces.” 
а. L. Рагмив and E. WiLLL MS. Dated July aud. (Complet) 

16,057. “Improvements in or relating to electric light installa- 
tions." J. T. NisLzTT and M. BorHEBLAND. Dated July 23rd. 
` 16,064. “An electric jib: стапе or hoist.” J. Duanı. Dated 
July 23rd. | E n 

16,070. “ Method designed to facilitate the of electric 
wires into or out of brake pipes or other pipes which are to or which 
may be coupled on railway trains" G. R. Powzrr. Dated July 
23rd. С Б 


16,120. “Im in or in connection with prepayment 
apparatus suitable for use in connection with electricity and other 
meters" Н. T. Hanrison. ‘Dated July 23rd. | 


ELECTRICAL PATENTS OF 1885, EXPIRING IN 
ue AUGUST, 1898. | 


We are informed by Messrs. W. P. Тномрвом & Co. that about 
90 applications for electrical pateuts were filed in the month of 
August, 1884. Out of these only one has been allowed to run iti 
full length, viz, 14 years, and, being of considerable interest, we 
give a short abstract of it below :— - | 


wires for telephonic communication. For this purpose an “ electro- 
phone” is а which consists of two (от more) conductors laid 
insulated from each other, and one attached to the line 


line, &c. For connecting 
electrophone” is generally employed. this case the middle of, 
say, а 1,000-yard bobbi. is brought out, divided, and the ends taken 
to four terminals; two are connected with the receiver, and the others 
are joined bya wire forming a shunt round the telegraph instraments 
and containing the transmitter. Modifications of this arrangement 
may be made, of a three-wire strand with one wire forming а closed 
circuit be used. Sometimes two or ү эы electrophones are ооп- 
nected, either in series or in parallel. Usually the microphone is 
made with several dire each Joined to a Bai 7 =i 
multiple primary the secondary coil u А 

wire — insulated, a third wire containing the receiver may also be 
added. | Vb t. 5 
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Copies of any of these Specifications may be obtained of Messrs.. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 
1,391. “Relates to im ts in electro-magnetic brakes for 
cars.” Bated January 18th, 1698. to 


. PErokHaM. 
improvements in electro-magnetic brakes for cart. 
mechanism comprises at each side of the car frame the electro- 
magnet having 
magnet and constitute the poles, and the brake shoe pivotally secured 
to one of the arms or poles and adapted for contact with the tnl 
rail, upon the energising of the coils the magnetic circuit sos 
established through the truck frame, axles, and rails, and the ved 
at each side of the truck will become attracted to and bind upo? 
rails, The choe or arm carrying the same is first the 
le and then by the track rail. The poles are connected wi 
e and form with the frame, axles, and wheels a complete 
magnetic fleld. 2 D 


comprising the clam ws, which are curved or bent, providing an 

А аке Em for the insulator bulb. This bulb 

cted in sections, and each section provided with a longi wu 

ve in which is seated а metal gripping plate. The wire n 

hrough the groove, and then the jaws are tightly clamped togeth 

by means of two set acrews. 5 claims. А 

2,770. “Improvements in holders for incandescent lamps Es 

JABGER and Н. Baxan. Dated February 3rd, 1898. Relates Ds 

— S and contac plangen 

metallic with the exception of contact: 
: terminals, being embedded in the insulating body. 
1 claim. 
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THE TELEPHONE SERVICE. 


ANOTHER Parliamentary Committee has concluded its 
labours and arrived at its report. Though not yet pre- 
sented to Parliament, а copy of the report has found its 
way into the columns of a provincial newspaper, and as 
this publication has been stated by the chairman of the 
Committee from his place in Parliament to be the 
“amended” report, we are justified in considering it as 
substantially accurate and commenting upon it accordingly. 
The Committee corsidered mainly the desirability of 
competition, and the suitability of such competition being 
undertaken by municipal authorities. Ава preliminary 
to such consideration there needed to be decided the 
question whether it would be justifiable to permit com- 
petition in view of the agreement b»tween the National 
Telephone Company and the Post Office. To this point 
much of the evidence before the Committee was directed. 
This evidence may be divided into two classes, the official, 
which sustained the written agreement, and the semi-official, 
which leaves little room for doubt that some sort of under- 
standing existed that competition was not to be undertaken. 
This view was whittled down to a sort of time limit, im- 
plying that competition was not to be immediately indulged 
in, bnt might at some future time be undertaken. The 
Treasury minute, agreements, and Acts of Purliament 
bearing on the question have been fully discussed in our 
columns, and we have noted from time to time how, in eacb, 
the right of the Post Office to compete, or to license others 
to compete, has been carefully preserved; but when it is 
remembered that the National Telelphone Company was 
under no obligation to sell its trunk lines, or to relinquish 
its rights to extended areas, and that the trunk lines 
were regarded as of great value in competition, it 
becomes easy to understand that it might have sought 
some equivalent for their surrender, and that, ав Mr. Forbes 
suggests, the equivalent was found in an understanding or 
arrangement which did not find its way into the bond, 
whereby the company was to be left alone in local areas 

so long as its service was good, and the Post Office would 
protect its own interests by placing trunk line service on a 
par with telegraphs, the former thereby becoming one of the 
direct sources of revenue of the State. Upon the evidence before 
it, we do not see how the Committee could have arrived at 
any other conclusion than that the Government were free to 
grant licenses. It ів quite possible to recognise the wisdom of а 
policy not to grant licenses withont assuming that the policy 
was not open to revision. This is probably the explanation 
of otherwise irreconcilable views. 

In the attitude of some members of the Committee, it 
would almost seem as if they must have come under the 
influence of the irresponsible chatter which sought to suggest 
that a sort of unholy alliance existed between the Post Office 
and the Telephone Company, and that the public suffered 
thereby. That the conclusions of the Committee are not in 
accordance with the views of the permanent staff may fairly 
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be deduced from the evidence. How far it may be wise for 
8 Parliamentary Committee to disregard the conclusions of & 
Departmental staff on subjecte which need careful study and 
experience, time may show. 

The Committee concludes that the telephone service is not 
of general benefit, and is not likely to become во, so long as 
the present practical monopoly in the hands of a private 
company shall continue, but that it has become of much 
more general benefit in other countries, and might, “if 
worked solely or mainly with a view to the public interest,” 
become a valuable instrument in further developing the 
trade and social life of the nation, towards which new means 
of communication have always hitherto so largely contri- 
buted. It is considered evident that the service has coat 
the company much more than it would now cost to 
replace it by a system at least equally good, and 
it is inferred that “this increased cost must naturally 
involve either a decreased dividend to shareholders or 
increased rates to subscribers.” Fear is expressed that unless 
the Government had an alternative plant supplied wholly by 
the Post Office, or partly by municipal licensees, the purchase 
of the company’s undertaking at a forced price might be 
imposed upon the Government in 1911, and this seems to 
have weighed with the Committee in recommending the 
granting of municipal licenses which, however, are to be 
governed by the conditions that they must terminate in 
1911; the systems must be in accordance with the regula- 
tions of the Post Office which should insist on complete 
uniformity of system во far as the differing conditions of the 
different localities may permit; a maximum rate should be 
imposed “and no inducement be afforded to municipalities to 
carry on the service at a profit, and with a view to lighten 
the burdens of local taxation" ; a minimum rate should algo 
be imposed to protect the Post Office against the possibility of 
unremunerative rates in 1911. It is expected that this 
would “also act as а security to the company against undue 
competition, and at the same time protect the ratepayers 
against a charge upon the rates.” A royalty of 10 per cent. 
is to be paid to the Post Office, in the same way as paid by 
the company. It will be а matter of surprise to many that 
the Committee should exprees the opinion that “ the service 
given by the company is not generally inefficient, nor, for the 
class of subscribers whom alone it serves, can the rates be 
considered unduly high, though higher than are paid by 
similar subscribers in Germany,” but the continuation of the 
same paragraph will meet with general approval, in that the 
Committee think that “a service already so essential to 
commercial men, and so well calculated, under other con- 
ditione, to benefit, directly or indirectly, all classes of the 
community ought no longer to be treated as the practical 
monopoly of a private company” under disadvantageous 
circumstances referred to. 

This is, in fact, the condition which a responsible 
Department has had to consider. A practical monopoly 
exists without legal control or legal rights. The Committee 
might have made some recommendations tending to regulate 
a monopoly, or suggest steps for placing it under responsible 
management, but the Committee which recognises that “ to 
the local public two competing systems in one locality are a 
source of inconvenience and expense alike,” recommend the 
granting of municipal licenses for the рогроғе of bringing 
about this competition, which is to be undertaken with a 
certainty of making no profit, and with a delightful uncer- 
tainty of recoupment of expenditure on the expiration of 
the limited license. The anxiety of the Committee as to 
the position in 1911 seems to be an echo of recent news- 
paper agitation. The evidence of permanent officers at 
successive Committees has made it clear that the position 


has not been overlooked, but we have never understood 
the excessive anxiety on this question. Suppose nothing 
were done. In 1911 the company will have a plant 
without the possibility of using it; the Post Office 
will bave the sole right of use without any plant. 
The assumption that the company would be in a position 
to force an unreasonsble price is not, in our opinio», 
justified. The possession of the plant in one quarter, and 
the power to use it in other hands, offera a greater equality 
of circumstance than is generally recognised, and it would, 
we believe, result in an equitable arrangement, whatever 
efforts might be made to * corner " or coerce. 

The observations of the Committee on the cost of the 
service again savour of ancient argument. It is doubtless 
true of any service that if it had to be created over again 
it could be done for less money, and it is undeniable that 
in the case of the Telephone Company, mucb of the 
capital is representative of enhanced value rather than 
actual expenditure. But what of it? Money cannot 
do everything. Time is needed to obtain а connec- 
tion and acquire experience. Again, the advantages 
of improved means of communication so eloquently dwelt 
upon by the Committee are usually considered to go hand in 
hand with profit to the supplier. There are some few 
exceptions, but on the whole the most satisfactory railway 
companies to the public are tto3e which pay dividends. It 
might be better for individusls if the General Omnibus 
Company reduced their penny fares to nothing, bat it is 
doubtful if the advantage would extend to the community. 

Whilst the advantages of competition are so obvious in 
the ordinary affairs of life, it cannot be expected that the 
average member of Parliament will realise the exception in 
the case of telephones. We think, however, that a Parlia- 
mentary representative of a Government department, such 
as Mr. Hanbury, should not wantonly waste the experience, 
acumen, and devotion, of the permanent staff of his 
department. 


So much has been said regarding the 

Provional Orden. heavy charges entailed in securing в р:о- 
visional electric lighting order, whether the 

applicant be a company or a municipal authority, that 
it is of interest to record instances where the fees have 
worked ont at а comparatively low figure. The Barking 
Town Urban District Council applied last year, under Mr. 
Hawtayne's advice, for a provisional order, and the costs 
have been made up as follow:—Board of Trade feee, £50; 
advertising, £33 ; printing orders, &c., £45; sundry ex- 
penses, £7 ; making a total of only £185, which compares 
very favourably with а number of cases where £800 or 
£400, and even more has been spent. Of course in 
many places the cost of fighting opposition comes out at 
& considerable sum. It seems to us that promoters of 
electric lighting orders should have some loophole such 
as the Light Railways Act for getting their schemes 
approved more expeditiously and economically. It will be 
remembered that recently Mr. Ritchie, the President of 
the Board of Trade quoted an instance of a railway scheme, 
for which, if fall Parliamentary powers had been sought, 
the various charges connec therewith would have 
amounted to abont £1,000, but as it was promoted under 
the very advantageous Light Railways Act the expenses 
came to about £150 only. Electric lighting companies would 
welonme some arrangement whereby they could secure 8 pro- 
portionate reduction in their charges, particularly where the 
area to be supplied is a very small one, upon which such expenses 
would tell somewhat heavily. Wedo not think, however, that 
the Electric Lighting Acts are altogether responsible for the 
heavy charges, for in Barking and a few other places, 
instances are found of what it is possible to do in the way 
of economy with careful legal 55 It would be 
interesting to know what аге the hig est and lowest sums 
expended by any applicant for an order. 
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DUCRETET ON HERTZIAN TELEGRAPHY. 


Ix a lecture delivered before the Société Internationale des 
Electriciens on June Ist, M. Е, Ducretet describes a new 
arrangement of apparatus for automatically printing mes- 


in the Morse 
code, This has, of 
course, already been 
done by Marconi, 
Slaby, and others 
who haye worked at 
this subject, so that 
Ducretet’s improve- 
ments are only in 
the details of the 


apparatus, 
M. Ducretet gives 
a short account of 
the discovery of 
electric waves and 
their practical 
application to tele- 
y without 
wires, in which the 
work of Marconi 
is scarcely men- 
tioned, and much 
prominence is given 
to the discoveries 
of other inventors, 
chiefly French and 
Russian, that we do 
not hear much 
abont in this 
country. Accord- 
ing to Ducretet, 
Sarasin and de la 
Rive were the first 


to show that the S 


efficiency of a 
Hertz oscillator was 
considerably in- 
creased by causing 
the spark to pass 
through an insulat- 
ing liquid instead 
of air, 


how- 
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the first to 
arconi's dig- 
We do 


ing'the presence of electric waves, generated at a great 
distance 


In 1890 Branly first showed the action of electric radia- 


а upon discontinuous metallic substances such as filings, 
ree or agglomerated in an insulating substance, and com- 
between two conductors forming a circuit containing 


a battery and a galvanometer. These substances, originally 
insulators, or at least of very high resistance, became con- 
ductors when they were struck by an electric wave ; and, 
besides, their conductivity was annihilated by a shock, only 
to reappear again when strack by another electric wave. 
The galvanometer placed in the circuit of the tabe of filings 
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deviated тегу 
strongly when the 
tube of filings was 
struck by an electric 
wave; and then 
returned to zero 
when the _initisl 
resistance was re- 
stored by a shock. 
Branly has given 
the name of radio- 
conductors to his 
tubes of filings, a 
name which is in- 
tended to recall the 
fact that the con- 
ductivity of these 
tubes is established 
by electric radia- 
tions emanating 
from a spark. The 
sensitiveness of 
these detectors is 
very great, and 
they detect electric 
disturbances at a 
distance, even across 
partitions and 
walls. If the gal- 
vanometer із re- 
placed by a sensi- 
telegraphic 
relay, fig. 2, we are 
able to produce in 
в local circuit ener- 
getic you whose 
int of departure 
P5 the electric 
wave transmitted 
through space by 
an intermedi 
medium the ether, 
which propagates 
electric vibrations 
from the spark 


transmitter in the same way as it propagates luminous 
vibrations. 


We have thus all the elements necessary to the realisa- 


tion of Hertzian telegraphy ; if the sensitive relay controls 


Fia. Б, 


the electro-magnet of a recording apparatus, and long ard 
short emissions of electric waves can be produced at a distance, 
then а message can be sent by the Morse code. The relay 
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also controls the electro- et of the tapper which acts 


upon the filings of the radio-conductor. Each wave will 
thus be followed by a shock, bringing the radio-conductor 
back to its initial resistance. In practice the power of the 
transmitter will be adapted to the distance to be traversed. 


Y u-—— 
— 


{гез , —— 
a сн аас T M E 4 


, 
сс 


4i 


m The apparatus described and realised by Prof. Popoff іа 
1895 was constructed as follows:—To record the electric 
waves produced by atmospheric electric disturbances at a 
great distance, he employed an instrument 
of the Morse type. Since 1895 Popoff 
has shown in various publications that his 
apparatus might be practically employed 
by the Marine for the transmission of 
signals. To augment the sensitiveness of 
his apparatus, Popoff connected one of the 
electrodes of his radio-conductor to a 
metallic wire, insulated, and fixed vertically 
along a mast. The other electrode was 
put to earth. This same arrangement may 
be applied to the spheres of the spark 
transmitter. 

The insulated conductor of the receiving 
apparatus is a veritable collector of the 
electric waves launched into space; that 
of the transmitter plays the róle of a 
radiator, Their length ought to corre- 
spond to the distance to be traversed. 

The organs of the system of wirelcss 
telegraphy invented by Popoff may be 
shortly enumerated as follows: Electric 
waves emitted by the oscillator-transmiller ; 
a Branly radio-conductor which becomes 
conducting when struck by an electric | 
wave and closes the local circuit of the уу 
relay which works the recording apparatus 
of the receiver; an eectric tapper which 
азів automatically on the filings of the radio-conductor. 
Under the action of the shock of the tapper the condactivity 
of the tube of filings disappears, and recovers its original 
state till a new electric wave strikes the sensitive tube. 
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Dacretet’s apparatus, which he showed to the 8 
contains several improvements on the apparatus of Popoff. 
Like all telegraphic apparatus it consists of a transmitter 
and a receiver. | 

The transmitter comprises :—A powerful Ruhmkorff coil 
(fig. 3). In the circuit of the primary wire is a vibrating 
interrupter with a quick break, or a continuous rotary inter- 
rupter (fig. 4) according to the power of the coil. A special 
key produces the long and short emissions of waves. A 
battery of accumulators furnishes the electric energy. 

It is this electric energy due to a current of a considerable 
strength, but of only a few volts E.M.F., which is trans- 
formed in the secondary coil, into a current of very high 
E.M.F., in the coil used in these experiments, 200,000 volts, 
After this transformation the electric energy does not exceed 
60 watts, say „yth of a H.P. This heightened E. M. F. 
produces sparks which play between the spheres of. the 
oscillator, fig. 6. 

oo oscillator is cok of leen тше е: Mis 

ay intermittent sper ü e operating key. 
The central ipei ар di sar in sn ШЕШШ liquid, and 
the oscillating sparks play between them. This oscillator is 
constructed according to the data given by Prof. Righi, but 
Ducretet’s arrangement insures а rapid control of the length 
of the sparks. 

From this-oscillator the electric waves start which act at a 
distance upon the receiver. 

The receiver comprises :— 

1. The Branly radio-conductor with its automatic tapper 
arranged acoording to Popoff. Ducretet’s-model has a device 
for regulating the position of the cylinders between which 
the filings are placed. The action of the external air on the 
filings is prevented by making the cylinders а good fit. 

2. A mast with an insulated wire (Popoff's collector), and 
an earth connection to one of the electrodes of the radio- 
conductor as already described. 

8. A very sensitive fel bic relay patting in action 
both the арра о the receding instrument, 
and the electro-magnet of the tapper. 

4. The Recording Instrument (fip. 1).— In Duoeretet's 
arrangement the working is automatic, and allows the tele- 
giaphist to be dispensed with. This point he considers of 
great importance. The first wave that arrives starts the 
ribbon, and when the waves stop the ribbon stops. 

Popcff has sent messages over a distance of 5 kilometres 
at sea, with a vertical conductor 18 metres in height. 
Marconi has traversed a distance of 16 kilometres with a 
vertical conductor 30 metres in height. Experiments made 


Ра. 3. 


recently with Ducretet’s apparatus show that these records 
can be beaten. . 

It is not necessary to conclude from these experimenks 
that Hertzian telegraphy without wires will replace ordinaty 
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electric telegraphy, or optical telegraphy; but from the 
resulta attained, it is possible to see the service it may 
render in commanicating between ships, and between ships 
and the coast, and for] military and exploration purposes. 
M. E. Aime is about to test wireless telegraphy as a means 
of communicating between balloons and the earth. 


Branly has recently shown that а battery of 12 accumu- 
lators may be put in circuit with a powerful radio-conductor, 
and that the current may be raised from zero to 20 amperes, 
when the tube is strack by electric waves. 

With a special kind of relay (un electro-aimant à déctie) 
Ducrete& was able by means of electric waves sent from a 
distance to (1) Make a long metal wire incandescent. (2) 
Start an electromotor. (3) Excite a powerful electro-magnet. 
(4) [luminate а row of incandescent lamps. (5) Explode 
a mining fuse. 


DISTRIBUTION BY DIRECT AND ALTER- 
NATING CURRENTS. 


At the meeting of the National Electric Light Association 
recently held at Chicago, two papers were read which cannot 
fail to remind English readers of the old battle of direct 
versus alternating currents which was fought so vigorously 
years ago by their respective advocates at Institution meet- 
ings and in the press. One of these papers was by Mr. 
Ferguson, who took distribution by direct currents as his 
subject, whilst the other, dealing with distribution by alter- 
nating currents, was read by Mr. Wagner. The former con- 
sisted chiefly of a deacription of the system now used by the 
Chicago Edison Company, and was not by any means an 
aggressive or fighting paper ; as, whilst arguing generally on 
the greater suitability of the direct current system for lighting 
and power service in large towns, Mr. Ferguson specially 
disclaimed any intention of blindly advocating the use of 
this system under all conditions, and, indeed, actually 
claimed that he was the first of the so-called Edison Central 
Station men to propose the introduction of the alternating 
current as a means of effecting important economies in the 
operation of a direct current distribution system. 

The Chicago system is a multiple station system, with 
four stations, two of which are direct current generating 
stations pure and simple, whilst the other two are in part 
sub-stations, The largest station furnished about 75 per 
cent. of the total output, which amounted to over 15 million 
unis in 1897; and these 11 million units were delivered to 
the business portion of the cit covering an area of about 
опе square mile, the electrical. centre of which was only 
about 1,000 yards from the station. All fonr stations supply 
current to a three-wire network with 220 volta between the 
outer conductors; bat at the two sub-stations, which are two 
or three miles in opposite directions from the main station, 
the direct current Кор only farnish a part of the cur- 
Tent required for district served by them, as during the 
lime of light load the network is fed direct from the main 


station, and during heavy load a part is, and eventually 
all the current will be, transmitted from the main station as 
a high pressure alternating current, rotary and stationary 
transformers being employed at both ends of the trunk mains 
to effect the nccassary conversions. In other respects, the 
system is the ordinary Edison system, with a liberal allow- 
ance of copper in the mains, and Mr. Ferguson claims that 
they get better regulation and a steadier light on this system 
than has ever yet been obtained on any alternating current 
system in the United States. Other advantages of the direct 
current system, which are referred to in the paper, are the 
gain arising from the use of the storage battery, and the 
superiority of the direct over the alternating current for 
motor work, espec ally in the case of electric elevators, and 
for constant potential small current arc lamps. 

Mr. Ferguson's conclusions are, that the direct current is 
more easily applicable to the various services required in a 
larger town; and that, as a low pressure distribution is 
essential to a satisfactory alternating current service, во that 
the difference of cost is only that between direct current 
feeders and alternating current feeders plus transformers, 
direct current distribution should form the basis of the 
general system in any large town where commercial lighting, 
elevator service к pde power work account for a large 
proportion of the load; and that for districts where it is not 

ible to supply current from a station fairly close at hand, 
figh ressure alternating currents may be used for transmis- 
sion, but should be converted into low pressure direct ocur- 
rents for distribution, | 

Turning our attention now to Mr. Wagner's paper on 
* Alternating Current Distribution," we find a much more 
vigorous advocacy of the advantages of. the system whioh he 
favours, and which is described in the paper. Bat first, it 
is interesting to note that the paper commences with the 
statement that for 10 years it has been predicted with per- 
sistent reiteration that for the distribution of current for 
lighting from central stations direct current wag a thing 
of the past, and that in a few years the alternating current 
transformer system would hold the field without a competitor. 
To many, continues Mr. Wagner, this prediction may seem 
to have been fulfilled, considering the enormous number of 
alternating ate раша compared with direct current, that 
have been installed. And yet in Eaogland we find a large 
number of experienced engineers who predict that it is the 
single-phase alternating current that will soon be a thing of 
the past, and that the coming system is that of direct current 
distribution, aided, when long distances have to be traversed, 
by multiphase transmission. What appears to us most strange, 
in view of Mr. Wagner’s statement, is that, according to him, 
the system which is almost universally used in the States is 
the house transformer system, which in England has already 
been so largely superseded by the sub-station transformer 
system with low pressure distribution on account of the 
higher efficiency and better pressure regulation of the latter. 
That the sub-station system is almost unknown in practice 
in the States is shown by the fact that Mr. Wagner describes 
it as the new thing which is going to put alternating currents 
ahead of the rival direct current, and that in the discussion 
on the paper this system is described as a new one which 
has not stood the test of time. 

Mr. Wagner himself does not believe that the prediction 
referred to above has been falfilled, as he says that, 
judged by the standard of the Edison three-wire under- 
takings, few alternating current stations in the States 
have bzen а sucoess; but he asks that this admis- 
sion should not be taken as an indication of any 
loss of faith on his part, as, in his opinion, the fault 
lies not with the alternating current itself, but with its appli- 
cation. The direct current. planta have been installed with 
the object of providing a permanent investment, whilst with 
the alternating current the main object has been to deliver 
current for a minimum investment, and without consideration 
of the evil effects of bad regulation and low efficiency. Mr. 
Wagner therefore eays we must take the good part of the 
direct current system, which is ita low pressure distributing 
network, and replace the costly low pressure feeders by high 
pressure feeders with a transformer at the erd of each, and 
regulate the pressure by pilot wires brought back from the 
low pressure terminals of the transformers. The «ffecta of 
transformer drop on the regulation being thus eliminated, 
the C? R losses in the transformer may be increased, во as to 
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allow of a substantial decrease in the iron lo:ses; and if 
designed with this end in view, a 100-kilowatt transformer 
can then be built, which will have an average all-day 
efficiency of over 98 per cent. This is a remarkably good 
result, and we do not know of any English maker who has 
attained it; but Mr. Wagner quotes figures in comparing 
the relative efficiencies of different systems of distribution, 
which show a С? R loss at full load of 2:7 per cent., and an 
iron loss of only 0:23 per cent. 

Mr. Wagner has installed a sub-station system, in which 
each high pressure feeder supplies a 110-kilowatt transformer 
at 1,100 volta, all the transformera feeding into а three-wire 
low pressure distributing network, and he compares the 
efficiency of this system with that of a three-wire direct 
current one, assuming in each case а full load loss of 2 per 
cent, in the distributors, and of 1 per cent. in house wires, 
whilst in the direct current feeder & loss of 24 pr cent. is 
allowed, and in the alternating current system 8 per cent. 
loss i3 allowed for the feeders, and 2:7 per cent. for C? R, 
and 0 23 per cent. for iron losses in the transformer, all at 
full load. From these figures the efficiencies at various loads 
are calculated, and are given as follows :— 


Load. Direct current. Alternating current. 
Full 78 7 per cent. 87 9 per cent. 
25 per cant. 941 н 95:8 - 

20 15 94:8 P. 96:2 o 
15 1 961 н 965 is 
10 - 97 3 ү 964 2 


It wil be noticed that, according to these figures, Mr. 
Wagner claims a better efficiency for the alternating current 
at all loads down to 15 per cent. of full load, and that with 
any ordinary load factor he will get a loss of only about 
4 per cent. between his generator terminals and the con- 
sumers’ lamps; a result which, if it is confirmed by the read- 
ings of station and consumers’ meters, must make our 
Eaglish alternating current station engineers envy him his 
happy lot. 

The comparison, of course, depends entirely on the 
assumptioa of a 24 per cent. loss in the direct current 
feeders, and this was objected to in the discussion as much 
higher than was usual. As no idea is given of the average 
length of the feedera, it is impossible to make a proper com- 
parison, and we would draw attention to the fact that the 
same omission is made in another part of the pap?r, where it 
is stated that “ the Edison feeders for the same distance cost 
about 31 times as much as for alternating current at 1,100 
volts.” One would naturally suppose that the comparisons 
of cost and of effi:iency would be made under the same con- 
ditions, but this can only be if we allow that a low pressure 
main costs about three times as much per pound of copper 
as a high pressure one. The actual figures, taking the 
weight of the three-wire main at 25 times that of an outside 
wire, and the weight of the high pressure main at twice that 
of each wire, are as follows:—For the same percentsge loss 
at full load, which means that the current density in the 
high pressure cable is five times that in the low, the weight 
of copper in the latter is 81] times that in the former; for 
the same current density, which makes the loss at full load 
in the low pressure main five times that in the high pres- 
sure, the weights are as 6j to 1; and for a loss at full load 
in the low pressure main equal to three times that in the 
high pressure main, which is the figure used by Mr. Wagner 
for the comparison of efficiencies, the weights are as 10} to 1. 
This does not mean, however, that the co:ts of the mains 
laid are in the same proportion, as it is well known that the 
cost of insulation is relatively much less for the low pressure 
main, a8 is also the cost of trenching, conduits, and laying 
underground. 

In the course of his paper Mr. Wagner claims to have 
shown that a properly-designed system of distribution by 
alternating currents will be cheaper in first cost, and will 
give a better efficiency and better regulation than the three- 
wire direct system. That this will be so when the mean 
distance between the station and the consumers exceeds а 
certain length, depending on the voltages used, no one 
denies; but it is asking a good deal to expect such a general 
claim to be admitted in regard to the lighting of large towns, 
when all experience up to the present time tends to show 
that, in England, at any rate, the large direct current under- 
takings can generate and deliver electrical energy at a lower 


total cost than alternating current undertakings of about the 
ваше importance, even although these latter employ the 
system advocated by Mr. Wagner. 

With regard to the adaptability of single-phase alternating 
ourrente to the varions services required in a large town, the 
paper claims that constant potential arc lamps can Ъз 
operated as easily and as efficiently by alternating as by 
direct ourrents, and that a great saving can be effected in 
street lighting with series arc lamps by operating them by 
alternating currents. Mr. Wagner mentions that one large 
company has taken this matter in hand, and has ¢ffected a 
considerable saving in fuel and attendance by doing awa 
with the amall army of series aro lighting machines whic 
were needed to run its 2,600 street arc lamps; and that it 
now operates them on the same circuits of 60 or 80 in series, 
using a step-up transformer of a maximum capacity of 4,000 
volts and 10 amperes for each circuit, and supplyin 
current to these transformers from large alternators, one o 
which can, and often does, supply the current for as many 
as 2,000 arc lamps. That it should be possible to do this 
is a great mep in advance, and it would appear to be well 
worth the while of engineers who are now using direct 
current series arc lighters, or wbo are taking the trouble to 
rectify their alternating currents for their arc light circuits, 
to get further information on this subject. 

Coming now to power service, Mr. Wagner claims that he 
can obtain single-p motors which equal the multiphase 
and direct current motors in efficiency and facility of start- 
ing under load, and of being operated at variable speed; in 
fact, they equal the direct current shunt motor in all points 
but one, and excel it in efficiency and simplicity. The one 
exception refers to the op:ration of high speed elevators, and 
even here Mr. Wagner feels confident that all that is wanted 
is a little more time to perfect the apparatus, and then this 
application will also be made successfully. Finny with 
regard to the use of storage batteries, Mr. Wagner holds that 
it has not yet been shown that they are a valuable adjanct to 
a central station, when cost and maintenance are duly taken 
into account; but he claims that, if their value is proved, 
they can be used on alternating current systems in conjuno- 
tion with rotary transformers, just as in some direct current 
systems high pressure transmission to ontlying districts is 
effected by the uge of rotary and fixed transformers. 

The discussion which followed the reading of these papers 
was not as animated as those which took place some years 
ago in London, but it resembled them in one particular, viz., 
that everybody seemed to finish off with the same opinions 
as they held at the beginning. Mr. Dow was the principal 
speaker on the direct current side, and attacked some of Mr. 


Wagner's figures of relative efficiency of the two systems; 


first, bꝛcause he considered the 24 per cent. feeder loss attri- 
buted to the direct current system was much greater than 
was generally the case; and, further, because he took exce 
tion to the assumption that the distributing networks wo 
be the same for both systeme. Не maintained that to get 
the same regulation in the network with & good motor and 
arc lamp load, the alternating current system would require 
a larger capital investment than the direct current system. 
Mr. Rice spoke in favour of multiphase systems, which Mr. 
Wagner had referred to as not being successful when the load 
was largely a lighting load, and expressed his opinion that 
alternating current motors and arc lamps would be as ыга 
used ав those of the direct current type, as soon as time 
been given for their development., Mr. Pillsbury, who has 
done в great deal of work on alternating current single- 
phase motors, confirmed Mr. Wagner's statements, and said 
that these motors were now made equal, if not superior to, 
direct current motors; that the power factor was consider- 
ably above 90 per cent. for any load between half load and 
50: рег cent. overload, and above 80 per cent. at one-fifth 
load; and that for general power work the single-phase 
motor was better than the direct current one, as regards care 
and attendance required, average efficiency, and absence of 
wear, 

The question of which system is the better one to use 
can only be decided after due consideration of the 
special conditions of each case, and we heartily agree vi 
the views expressed by several speakera, who said that they 
were using both systems, and could not afford to spare either, 
as each had its special advan „and each was r 
the other under certain conditions favourable to its use. 
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CORRESPONDENCE. 


Sparking. 


I shall feel obliged if yon will kindly give me, through the 
Review, an answer to the following :—I am in charge of 
several dynamos, but ons in particular does not satisfy me. 
It is made by а well-known maker, and the fault is, that no 
matter how I have tried to adjust the brushes it will persist 
in piene at the two bottom brushes ; the two brushes 
are perfectly sparkless. The machine is a 100-volt 60-am- 
pere componnd, running at 1,200 revolutions per minute; 
it has a Gramme ring armature running in wrought-iron 
undertype fields, The field magnets are bored во ав to leave 
Feth of an inch clearance around the armature. Would it 
improve matters if I re-bored the field magnets во as to allow 


a little more clearance, 
J. W. Bern. 


[The sparking at lower brushes is due to the unequal 
magnetic flux, that being greater in the upper half of the 
ring than in the lower. 

Bore cnt the magnets eth inch wider, and drop the 
armature down ptb, so that it is nearer the lower horns of 
the magnets ; or you may bore it eth inch eccentric, taking 
the whole cut from the upper polar edges. In short, you 
must equalise the flux by adjusting the distance of the 
en from the upper and lower pole edges.— EDs. ELEC. 

EY. 


Protection of Railway Traffic. 


The proposed system of railway signalling described in 
your issue of August Gch is not by any means a new idea, as 


it was fully explained by me in a letter to the Hail Chronicle - 


12 years ago, during my residence in Ipswich. | 
Fred. Feltham. 
Gloucester, August 91^. 


IMPROVEMENTS RELATING TO ELECTRIC 
TELEGRAPHY. 


Тнв complete specification (No. 18,644—A.D. 1897) of Lodge and 


Muirhead's patent for telegraphing by means cf Her‘zian waves is 


ju published, and we extract the following particulars relating 


This invention relates to systems cf telegraphing by means of 
Hertzian waves, and has for its objects to provide means whereby 
greater certainty of action is obtained, and whereby the distance 
between the emitting and receivirg apparatus may be materially 


In carrying ont the invention the inventors use in the receiving 
circuit a recording or receiving instrument as indicated at a, con- 
nected in series with a battery, b, and a coherer, с, of the corstruc- 
tion hereinafter descrited or other suitable form. The receiving 
instrument is a Kelvin siphon recorder, but 16 may be а telephone or 
other instrument able to respond to slight fluctuations of current. 


fig. 1 shows three) joined up in multiple arc, and in con- 
with them is a rotating or vibrating tapper or cam, d, which 


is kept in constant motion, preferably by means of clockwork, and is 
во р relatively to the said coherers that it comes into contact 
with each one successively during every period or revolution. The 
object of this arrangement is to enture that at least one coherer shall 
be in its receptive condition. 

The construction of the coherer may be such that deoohesion or the 
restoration to sensitivcness of its active part after every passsge of 
the Hertzian waves takes place in the sensitive part itself instantly 
after the act of cohesion, without the aid of vibrating hammers or 
similar devices. Fig. 2 illustrates this form of coherer. Suitable 
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filings, e, forming a conducting mass, are spread out on а flexible 
light strip, f. This strip is suitably supported in the magnetic fleld 
between the two poles x 8 of either а permanent magnet or an 
electro-magnet. When the strip is made of aluminium or other 
suitable metal, there is placed between it and the filings an 1 
film, /', of varnish or other material. It will be seen that at one en 
of the візір, /, the filings extend beyond the insulating film, /i, whilst 
at the other end the latter effectually separates tho filings from such 
strip. A second smaller light metallic strip, g, is maintained by light 
springs, g', upon tbe filinge, e. When, under the stimulus of Hertzian 
waves, electrical cohesion or more complete contact takes place, a 
stronger current from tbe battery, b, flows through the whole length 
of the strip, f, to tbe mass of filings, and thence through the upper 
strip, g, to complete the electrical circuit, the result being a greater 
deflection of the strip, due to the action of the magnetic field. The 
bending or deflection in one direction of the strip, /, disturbs the 
mass of filings, and separates them, thus breaking down the cobesion 
previously existing between them. The coherer may be confined 
within any suitable casing. | 

As transmitter there may be employed an ordinary extra current 
spark, such as occurs when the current of a voltaic battery is broken, 
or when а current round a self-induction coil is varied, or started, or 
stopped, or any other means of producing an electric jerk or discon- 
tinuous or transient current such as are capable of exciting a coherer, 
but the inventors prefer to use an induction coil with one or more 
spark gaps. The effect of these electric jerks may be conveyed to 
the distant coherer either through space or along conductors of any 
kind, or along bare wires, or the outer sheathing of cables, or any 
other good bare conductor leading from the sending station to the 
receiving station. 

Sometimes a condenser is connected between the earth and the 
terminal of the coherer opposite to that which is connected to the 
telegraph wile or conductor to increase the effect of the arriving 
electrical impulse upon the coherer. 

When synchronous collectors or resonators are employed, the 
inventors in some cases connect the coherer to the extreme end of 
the resonator, when a single resonator is used; or when a pair of 
equal resonators is used end to end, the coherer i8 placed between 


the inner ends of the resonators. In this arrangement the battery 


and receiving instrument connections, if made to the resonator at 
all, are made at the middle of the resonators, otherwise they would 
disturb the oscillation period. The coherer being a non-conductor 
normally does not disturb the resonators. 

Another arrangement is with a large closed circuit similar to one 
of Hertz's arrangements, in which little sparks cccurred between the 
discbarger knobs, At that same place is put the coherer, and in 
another part of the circuit is placed the battery and receiving instru- 
ment, but to avoid the disturbance of time period caused by their 
introduction they are shunted by means of а condenser of sufficient 
capacity to act as a virtual short circuit for oscillatory currents. 

The addition of & condenser as a shunt to any simple coherer 
circuit in this manner, eliminates battery and receiving instrument 
во far as oscillations are concerned. is use of а condenser in 
coherer circuits, such as will enable them to have a definite time 
p in ро their 111 АТ а battery апа recorder, or 
elephone or other complications of coils and the like, f isti 
part of the invention. l атыш 

А convenient arrangement of adjusting the sensibili 
coherer circuit is to place the N in Sn arm of дут быы, | 
bridge arrangement, so that the receiving instrument responds when- 
ever the coherer changes in resistance. An electro-magnet may be 
placed in another arm of the Wheatatone bridge arrangement, so that 
whenever the coherer diminishes in resistance, through the influence of 
electric stimulus, the electro-magnet loses much of its force, and so can 
drop a keeper on to the coherer to tap it back, The electro-magnet holds 
the keeper on until the change in coherer resistance causes it to ‘dro 
off, without any tendency to “tremble.” The electromotive force 
applied to the coherer can, in the above arrangement, be adjusted to 
any fraction of the battery employed. The ocherer is a known kind 
consisting of a tube of metallic or other filings or powder, but 
obviously any other form may be employed. ' 

Of the various alternatives mentioned, the method at present pre- 
ferred is a spark gap at the sending end of the system excited by a 
Ruhmkorff coil, with a bare wire or mere earth connection leading to 
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а coherer at the receiving end, the other terminal of the spark gap and 
of the coherer respectively being each connected to one of & pair of 
elevated conductors, or “ sky-plates," such, for instance, as а pair of 
insulated roofs. : 

The sky-plate, instead of being & mere emitter, or collector, may 
be a syntonic radiator, or resonator. The claims are eight in number. 


THE CONSUMPTION OF POWER IN RAPID 
SERVICE. 


Ir is a fallacy to suppose that because the rapid acceleration of a 
train calls for a rapid expenditure of energy, therefore it is an 
economy to run trains at moderate speeds. Mr. A. H. Armstrong 
deals very fully with the question in the Street Railway Journal, 
He takes as а basis for argument a train running from point to point 
in a given time and shows that the best economy, with a fixed 
braking роте of 150 lbs. per ton for each case, is secured when 
acceleration is rapid, and the train runs by inertia from the point of 
cut-off of power to the point of brake application. With tbe more 
rapid accelerations thie free running time is longer and the braking 
time is shorter. Less energy remains to be destroyed by the brake 
. these and of the wheels, when speed is 
up rapidly. 

Ina mile run of 140 seconds a tractive force of 200 Ibs. per ton for 
20 seconds, the train friction being 20 Ibs. per ton, allows of a run by 
inertia of about 108 seconds and the brake occupies about 12 seconds. 
The energy expenditure is thus 4,000 pound-seconds. Ata tractive 
force of 80 lbs. the energy is kept up about 64 seconds, inertia 
running lasts abont 59 seconds and the brake destroys energy for 17 
seconds. The maximum velocity for all tractive forces between 80 
and 200 lbs. is practically the ue TATE from about 40 5 to 414 
miles per hour. Below 80 lbs. the um speed has to be much 
higher until at 63:4 lbs. per ton a speed of 51:3 miles is reached in 
108 seconds when tbe brake is at once required to the train at 
the 140;h second. In this case there is no running by The 
system of running a train by inertia from a point of power cut off 
may not inaptly be compared with the working of steam expansively. 
Rapid acceleration by high tractive effort is the equivalent of high 
5 steam at early cut off. The free run of the train is equiva- 
ent to the “рип of the steam, while the brake action may be 
compared to the exhaust opening. For mere expenditure of energy 
it is thus obvious that motors must be the ble or 
practicable. Energy must be capable of rapid expenditure. АЦ 
this implies more copper in the line, and greater fluctuation of power; 
and in dealing with every case regard must be had to the elements of 
line loss and interest on the amount of copper invested in the line 
before the economical rate of acceleration can be determined. 
Frequently, however, these points will not govern the working of a 
line. Time between stops is an important and often a governing 
element. Brakes must be applied in a wastefal manner, and trains 
must not only be run up to maximum velocity, but maintained at 
that by the expenditure of energy equal to the train resistance. By 
means of the various curves submitted by the author all the problems 
of а line can be worked out on the engineering basis, and the ac- 
celeration and braking effect proportioned to the schedule speed. 
One may not always be able to secure beat absolute economy. It is 
a great thing if the best ble economy for given conditions can be 
ascertained and suitably corrected as regards expenditure of copper. 
It is the demand for rapid transit which has put motors of 25 horse- 

wer upon comparatively small cars. The question has been 
hroughout the whole progress of electric traction one of mean 
duration of run, and this has proved to be reduced to the lowest time 
where the acceleration has been rapid, while at the same time a low 
maximum speed has not yet been exceeded. 


THE ADVANTAGES OF MECHANIOAL 
DRAUGHT. 


Tug advantages of mechanical draught are many, and were ably put 
in a paper by Mr. W. B. Snow before the Jane meeting of tke North- 
West Electrical Association of America. A high саша required 
to produce a draught, but a low chimney is sufficient ply to get 
rid of the furnace. gases at а sufficient height above ground. This 
results in first cost economy of considerable degree, for a tall chimney 
demands an expensive foundation, especially in bad ground. As 
regards the primary object of a chimney, vis., the draught it produces, 
it is obvious that rapid changes are not possible in the intensity of 
action. A chimney works by difference of temperature; with a slow 
fire the draught must bea minimum. A stronger draught can only 
be had by a gradual intensifying of the fire up to its maximum, the 
chimney ming gradually hotter as the fire gets up. In fact, the 
fire and the chimney act and re-act until the maximum effect is pro- 
duced. А fan, on the contrary, сап be put into fall work by the 
simple turn of a switch or its equivalent and it can as quickly be 
checked. With an engine of, say, 800 H.P., about 200 H.P. out of the 
1,000 H.P. generated in the farnace will go to cause the chimney 
draught. But а fan forthe same draught effect will not consume 
a fraction of 200 H.P. This brings one to another aspect of the 
question. In designing plant for fan draught it is necessary to 
provide more heat absorbing surface to absorb low temperature heat. 


No heat is wanted in the fan. If the furnace gases are still to 
pass away at the same high temperature, a large incentive to the 
use of a fan will disappear. 

Economisers reduce temperature very much, but they work at the 
boiler pressure and temperaturs, and cannot cool the gases below 
such tem Eoonomisers should thus be placed in series, and 
the last in series, that nearest to the fan or chimney, need not, indeed 
should not, be worked at boiler pressure. It may even be worked at 
the atmospheric pressure, and simply supply heated water to the 
main feed pump. The trouble with economisers is well known to be 
the external corrosion due to condensation on the pipe surfaces of the 
acid vapours of серке To prevent this there ought to be а posi- 
tive system of tion in the economiser by means of а pump of 
apor capacity tban the feed pump, in order that the fresh feed фы 

y be a given fraction of the total circulation. 

Thus if the water supply comes in at 60° and goes out finally at 
140° from this first economiser, and it is necessary that no part of 
the economiser fall below 113°, then must the circulating pump 
be about three times as big as the feed pump. The total addition 
of temperature is 80°, or, say, 2;^ in each circuit. Mr. Snow 
does not deal with this apec of the question, but trusts to the 
economy which would result from the reduced weigbt of air, and 
the consequent lower velocity pest the heating surfaces and lower 
final temperature. Much may be thus effected, for fires may be made 
thicker, and inferior fuel may be employed, tbis latter often being the 
largest о which is possible by means of fans. The aim in 
steam production is to uce steam at 555 and to 
this end the draught ought to be automatically regulated to 
increase its speed as the steam pressure falls and vice versd. In the 
course of the discussion one speaker threw doubts on the value of 
fan draught and economisers and stckers for small plants, and no 
doubt he was, to а certain extent, right. Before installing such 
things it is nacca Cove be well assured they will pay interest 
charges, &c., and doubtless the problem is much simpler in some 
respects in er stations. For new work, too, the problem ie far 
simpler than where there is already a complete plant, and perhaps 
a chimney already built. In such а case a fan is an extra charge 
only to be adopted if for suficient draught, or an economy 
can be effe in the reduction of the chimney temperature, Where 
there is ripis: diy chimney it will serve to reduce the power to be 
expended on fan, for, roughly speaking, a fan only absorbs power 
in proportion as it puts in motion a given weight o! air. In abandon- 
ing chimney draught there is no need to look «m the chimney as a 

of dead capital, for to & certain extent it will continue to save 
engine power. A plethora of labour-saving devices is possible. 
They may exist in such numbers as more than outweigh their advan- 
tages, and in adopting а new devioe the advice of an experienced 
engineer may be remembered, if not always acted on, that esch 
ad game should be able to save а fourth of its cost annually, or it is 
worth applying. 


LEGAL. 


Тнв Bnocxrme-PBLL Anc Lamp PATENTS. 


In the Chancery Division on Friday, before Mr. Justice North, Mr. 
Swinfen Eady, Q.0., moved on behalf of the Brockie-Pell Arc Lamp 
Company. Limited, for an injunction restraining Mesars. Johnson 
and ips from representing by advertisement or otherwise that 
{һе arc lamps in use at Portsmouth and other P „and which 
were in fact manufactured under the Brockie-Pell patents were the 
lamps of the defendants, or from representing that they were ina 
position to supply lamps made under those patents. Counsel stated 
that the plaintiffs were the owners of the Brockie-Pell patents which 
related to the internal mechanism of arc lamps for regulating the 
feed, and the defendants from 1885 to 1897 a license to manu- 
facture and supply lam 
the defendsnts no dou 


1897, 
undertaking not to manufacture any more lamps under the patents, 
and by tock 


Lightning —" Johnson & Phillips arc lamps, absolutely steady and 
reliable; over 14,000 in use for street ligh 
mersmith, Portsmouth, Brighton, and elsewhere.” Now the lamps 
in use in those places were manufactured under the plaintiffs’ patents, 
and the effect of these advertisements was to lead people to believe 
that the defendants were still in & position to supply lamps made 
under the patents, though, as a matter of fact, they had given an 
undertaking not to manufacture them, and could not in fact supply 


desirous of having an installation of our lamps to them, under the 
impression that they are still in a position to supply them, and who 
would otherwise come to us. 

Mr. Justice Мовтн : The statement is true, I suppose, that these 
lamps were supplied by them? This is quite different from the usual 
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tha w of their lamps as the lamps of the plaintiffs. I 
а aa i ре like thin | j 


recollect any on 
“ж.т: It ia all part of the same process. The ingenuity of 
man is constantly devising new metbods. I am not aware of any 
case like this, but I submit it is a case in which the Court will be 
justified in interfering. 

Mr. Justice М№овти: The Court is not in the habit of restraining 


falsehoods. | 

Mr. Eapr; I ask dies 18 кеша пау һе а from 
presenting that they are “кеа y to supply lamps made 
mr the Vlaintifir patent, and from holding out that the Johnson 


and Phillips's lamps are our lamps. 
Mr. J NomrH: І fail to see how the advertisement applies 


to your patent, which really relates to a small part only of 
mechanism of the lamp. | 
Mr, Eapy admitted that to be so, buf said the advertisement 


* 


referred to lamps which it was not disputed were manufactured under 


the plaintiffs’ patents. 

Justice Мовтн: If they had said in so many words that they 
were in a position to sell Brockíe-Pell lamps, it would be a different 
matter, but they do nof. 

Mr. Rapy: No: but the inference is that they can. 

Mr. Justice Мовтн : What they say is that these lamps were manu- 
factured by Johnson & Phillips, which is true. 

Mr, Banr: Yes; but they cannot now manufacture lamps of the 
same kind. The advertisement contains the words “absolutely 
steady aud reliable,” and that is the great feature of our lamps. And 
then they call them Johnson & грае anpe 

Mr. dnar, on behalf of the defendants, submitted that his clients 
were perfectly jastified in advertising as they had done, because 
every single word in the advertisement was absolutely true. The 
defendants were a firm making amongst other things arc lamps, and 
they had up to January 29th, 1897, made the Brockie-Pell lamps 
under a license. It did not appear that the Brockie-Pell lamps were 
the only lamps made by the defendants. There was no state- 
ment in the advertisement that the lamps in question were 
the Brockie-Pell lamps. The defendant firm made these arc 
lamps when orders wera given to them, and the defendants 
were paid forthem. It was not then as if the plaintiffs had sup- 
ре the lamps, and the defendants had rien акеп the orders. 

he lamps were ordered, гарра, and paid for between the defen- 

dants and the dads el ven supposing thie advertisement, on 
being read, inferred that the defendants made the Brockie-Pell 
lamps, the plaintiffs had not pointed to a single cas: in which some- 
one asked the defendants for Brockie-Pell lamps, and in which the 
defendants 1 something which they said was a Brockie-Pell 
which was not. His learned friend had said that the 


there had been a case for an interim injunction, the plaintiffs 
been guilty of laches, and very serious laches, as the advertisements 
in question had been appearing in the Execratoat Review and in 
Lightning, and possibly in other papers, constantly since March 3rd. 
His submission was that the advertisements were absolutely true, 
and that there was no representation in any way that the defendants 
were Brockie-Pell lamps. Further, the plaintiffs had pub- 
lily advertised in the very papers that the advertisements in 
question appeared that the defendants had no right to and did not 
manufacture the Brockie-Pell lamps, and if the advertisements had 
had the effect the plaintiffs all they had, they had not produced 
A single case to show that where anyone had asked the defendants 
for a Brockie-Pell lamp they had bsen supplied with а lamp not of 
that manufacture, but one made by the defendants. 
Mr. Sworven Eapy having replied, 

, in passing judgment, said that the delay was such 
м to prevent him making any order now. He did not, however, 
decide the case simply on the question of time, but he did not think 
В was а case in which he could interfere by interlocutory injunction. 
If the ad t was ‚аз it was suggested, it ought 
rot to beso. But even assu it was meant dishonestly, still it 
was not a matter in which the Court could interfere. The motio 
Would be dismissed, the costs to be costs in the action. | 


Courre or Lobo лир BausH Er. nornIO LIGHTING COMPANY 
v. GODFREY Bros. 


Bron his Honour Judge Lushington, Q.C., at the Wandsworth 

recently, the County of London Brush Electric 

Lighting Company, of the Canseway, Wandsworth, sued Messrs. 

Godfrey Bros., of 40, Trinity Road, Wandsworth, to recover the sum 

gs pi oe electric light supplied. EN 

: kinsop, solicitor, appeared for the company, an Д 
Wallis, barrister, defended. "e m 


The hearing of the case occupied a considerable time, the difference | 


between the parties having a idi l 

parently arisen over a sliding scale 

Arranged P petii by winch miler was allowed on a certain 

quantity of electricity being consumed. The evidence of the com- 

8 witnesses was to the effect that on January lst defendante’ 

T showed 500 units. This was proved to have been duly 

stered on defendante’ meter card. For the next quarter the 

Awount registered was 600 units, but the employé who took the 
His and registered them was not present in Oourt. 

onoon seid that as the first reading was proved he should 

na watt, but he should do во on the second quarter, inasmuch 


M it was 
connsel contended that under plaintiffs’ contract note, 


signed by the defendants, a rebate should be allowed on the first 


quarter, 
His Ноиоов gave judgment for the plaintiffs for £12 10:, with 
costa. The defendants had paid into Court the sum of £10 17s. 11d. 
His Ноноов remarked that the company's sliding scale appeared 


to be very ambiguous. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Wasz Бирла Aua. 9тн, 1897. | Wan Hume Ava. Этн, 1898. 
& 


£ в. п, 
Aden. Teleg. mat. .. 35 0 | Adelaide i .. 146 0 
Albany ... ie 5 O | Alexandria 85 . 58 0 
Alexan Teleg. mat. 44 0 8 Teleg. mat. 20 0 
Am ee sis 0 | Amsterdam ... „ 205 0 
Ant ‚ Elec. fuses... 295 0 Antwerp... 882 329 0 
k abd .. 65 0 | Auckland vs * 166 0 
Bombay ... EN . 87 0 | Bergen , ove ‚7,518 0 
Baenos Ayres... .. 100 0 | Bombay... , 200 0 
- eg. mat. 272 0 | Boulogne s we. 82 0 
Cad is.. ...1,950 0 | Bremen. Teleg. mat... 150 0 
Calcutta eee T) 863 0 » Rub. cable eee 180 0 
= Elec. fuses ... 18 0 | Buenos Ayres ... , 6,355 0 
Саре Tow wm. . 1,092 0 Calcutta. 243 0 
Oart А .. 338 0 | Oape Town . .. .. 602 0 
Christchurch .. .. 142 0 Copenhagen . 19 0 
8 m 103 0 роза 2: ii T iei с 
Delagoa Bay .. 142 0 ast London owe 
Darban ... - „ 153 0 | Fremantle ies .. 390 0 
Flushing з „ 15 0 | Hamburg ws *. 210 0 
Fremantle ee „ 35 0 | Helsingfors ... .. 29 0 
Gothenburg 60 0 Kolding. Teleg. cable 252 0 
Hamburg Ие .. 29 0 | Liban p .. 54 0 
m i „ 200 0 | Lyttleton — .. 47 0 
Melbourne ‘ „„ 54 0 | Madras ... m .. 86 0 
Otago soe oon oe 150 0 Marseilles eee ETT 50 0 
Para. Teleg. mat. 52,500 0 | Melbourne "T фе” 0 
Port Elizabeth... ... 414 0 n .mat. 410 0 
Rangoon к „ 37 0 | Montreal e o. 25 0 
Shanghai Yi .. 251 0 | Odessa Тез * 180 0 
Stockholm . 700 0 Penang. 25 0 
Bydney .. xd. . 354 0 | PortHlisabeth... . 819 0 
ñ Teleg. mat, ... 493 0 | Rangoon Vs e 55 0 
: Telep. mat.... 54 0 | Rockhampton ... * 172 0 
Trinidad nay .. 20 0| St. Petersburg we 14 0 
Vigo. Teleg. mat.. 208 0 a" Elcc.launch 1,300 0 
Shanghai baie .. 260 0 
Stockholm. Teleg. wire 72 0 
Sydney ... is ove 0 
i Teleg. mat.. 90 0 
Townsville. Teleg. mat. 125 0 
Wellington *. 37 0 
Yokohama sss * 27 0 
ii Elec. cable 480 0 


24711 0 


Total £61,652 0 
Foreign Goods Transhipped. 


Total 


£ 8. £ в. 

Calcutta [1 #00 [EX 32 0 Batavia. Teleg. mat. [1 1j 11 0 
Colombo. Elec. fittings 353 0 
Total £385 0 


оле have received a number of circulars 
re to us generators and other apparatus connected with 
the production and use of acetylene. The lists show some of the 
apparatus which is being exhibited at the Imperial Institute by a 
number of firms, including the Acetylene Illuminati Company, of 
Foyers, the Acetylene Gas Corporation, and others. e Acetylene 
Illuminating Company shows specimens of carbide of calcium, which, 
аз our readers aro aware, is & product of the electrical furnace, and is 
made from & mixture of powdered lime and carbon, the acetylene 
gas being evolved by bringing it in contact with water in some form 
of generating apparatus, of which there are various kinds exhibited 
at the Institate just now. 

Books Recelved.—' La Traction Electrique sur voies 
ferrées.” Раг André Blondel et Е. Paul-Dubois. Two vols. Paris: 
кё" city” 1 | 

' Electri an : а Mathematical i 
Advanced Undergraduate Students" Ву F. E. 5 
ee dis J. L. Boland, Book and tationery Company, St. 

, U.B.A. 

e tion: an Elementary Treatise on Electro-M Radia- 

ndm Rogen and tois Rare? By E, B. f, Hyndman, 
Be, а . P. Thompson. Lo ] 2 
nenschein & Co., Limited. uidi м ы 


Business Announcement.—Mesers. J. Carter, Sons and 


Oo. machinists, &., New Bailey В 
nrobased the business of the late Mr. E. J. Otley, mill und cactus 
, &o., Port Street, Manchester. 
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Cable Making in Germany.—The Land und Seekabel- 
werke Aktiengesellechaft of Coln-Nippes, are circularising to the 
effect that they bave taken over the cable works of the firm of Franz 
Clouth, Rhenische, Gammi-Waaren-Fabrik, including the Berlin 
branch, and will carry on the manufacture of land and submarine 
telegraph cables, also insulated wires. The directors of the company 
are Herren Friedtich Grimsehl and Georg Zapf, and the managers are 
Herren Theodor Grosswendt and Georg Bartels. 


Change of Address.—Messrs. Rowland Carr & Co., 
electrical engineers’ stores, &c., have removed to more commodious 
offices a‘ 6 and 8, Lime Street Square, Е С. 


Electric Drill.—The Tees Commissioners have decided 
to purchase a portable electric drill from Messrs. Ernest Scott and 
Mountain, for the Graving Dock at South Bank. The question of 
providing accumulator plant has been deferred. 


John Swailes & Co., Limited.—At the Chancery Court 
at Liverpool on Monday, an application was made before Vice- 
Chancellor Hall to reduce the capital of this company, which was 
formed last year by some electrical engineers for the purpose of 
taking over and working their business. The capital was £35,000, 
divided into 7,000 shares of £5 each; 6,000 thares were issued and 
fully paid up. The company started with assets taken at considerably 
greater value than they were proved to possess, and it was now sought 
to reduce the capital by £2 per share. The Vice-Chancellor sax o- 
tioned the proposal. 


Lists, —Messrs. W. H. Spencer & Co., of Hitchin, have 
sent us lists of their horizontal engines (2 to 12 H P.) which are 
recommended for driving electric light machinery, as the governors 
act as а complete automatic expansion gear; also high speed 
9 5 (4 to 12 H. P.) and Hopwood's patent vertical water -· tube 
boilers. | 

The Manchester Electric Company, of Bradshaw Street, Man- 
chester, have brought out a catalcgue (B) of electric bells, indicators, 
microphones, telephones, switchboards, and accessories. Prices, 
reference numbers, and illustrations are given of a large varicty of 
this class of goods. | 

A number of lists have been sent to us by Le Carbone, of Carteret 
Street, S. W., in which are detailed carbon brush-holders, the Lacombe 
and other batteries, and various specialities. i 


London Provincial Electrica] Company, Limited.— 
On Wednesday, before Mr. Justice Wright, sitting as an additional 
judge of the Chancery Division for the purpose of dealing with applica- 
tions for the winding-ap of public companies, a petition was pre- 
sented by Messrs. Paddison, Son de la Ohapelle & Co., for the com- 
pulsory winding-up of the London Provincial Electrical Company, 
Limited. The petitioners were judgment creditors. The company 
was formed in June, 1897, with a nominal capital of £60,000, and 
some 1,707 cf the shares had been issued. The matter had stood 
over to see if some arrangement could be arrived at, but failing this, 
counsel for the petitioners now asked for a compulsory order, the 
petition being supported by other creditors. Counsel for the com- 
pany stated that the judgment creditors were really secured. His 
Lordship made the compulsory order asked for, but intimated that 
if an arrangement was come to, there could be an application for a 
stay. 


The Milton Aluminium Works.— During the summer 
meeting of the Inetitution of Mechanical Engineers at Derby the 
week 0: fore last, a large number of the members took advantage of 
an invitation from the directors of the British Aluminium Company, 
Limited, to visit their rolling mill and foundry at Milton, Statford- 
shire, on Thursday, 28th ult. During the visit a large aluminium 

was cast, weigbing about 9 cwts, to be utilised in connection 
with the manufacture of acetic acid. There was shown, also, a 
large cast aluminium pan, weighing about 103 cwte. and cover 
for same, weighing about 4 cwts., together with several other large 
castinge, all in pure aluminium, in addition to a large pure aluminium 
still coil 2 feet 6 inches centre to centre of tube, 134 coils 15 gauge 
tubing, 1] inches internal diameter with junctions and 6 inches flange 
late, all for acetic acid plant. The party also examined several 
arge brorz: castings, such as propellers, piston valve bodies, &c., for 
torpedo boat destroyers. In a separate room were А number of dif- 
ferent articles made by various firms from aluminium supplied by 
the Britisb Aluminium Company, Limited, such as, for inetance, cast 
and spun cooking utensils, kettles, &c., made by the Falkirk Iron 
Company, Falkirk; Messrs. R. Perry, Son & Co., Wolverhampton; 
Messrs. Jones Bros. & Co., Limited, Wolverhampton; Меғегв. S. J. 
and E. Fellows, Limited, Wolverhampton; a large number of speci- 
mens of aluminium soldering, amongst which were two bicycles made 
by Mr. Н. W. Nield, 89, Blackheath Road, London, S.E., and which, 
we understand, have been in constant use for about two years with- 
out any sign of the soldered joints giving way, also а lot of art metal- 
work by Messrs. Hardman, Powell & Co., of King Edward's Works, 
Birmingham ; and a good selection of electric light fittings made by 
the Edison-Swan United Electric Light Company, Limited, for use 
aboard ship. There were also a large assortment of other ship and 
cabin fittings, such as door knobs, hinges, rail brackets, hooks, door 
bolts, finger plates, escutcheons, railway carriage fittings, &c., manu- 
factured by Messrs. J. Cartland & Sons, Messrs. Hoskins & Sewell, 
Messrs. Wm. McGeoch & Co., all of Birmingham; also a large number 
of rough castings for general спе пеепав purposes, &c., were on view. 
These, and the polished fittings, were all made in the British Alumi- 
nium Company's No. 6 aluminium alloy, which is admirably suited 
be very extensively used in the 


for such work, and which appears to 
g trades throughout the country. 


brass and engineerin 


New Electrical Department.—As the Poplar Board of 
Works contemplates putting in electric plant for the ict, Мент. 
Hugh Bros., successors to Rundell, Son & Oo., wholesale ironmongers, 
of High Street, Poplar, intend to add an electrical d t to 
Pais роо, both at Poplar and at their Old Street, E. O., 
branch. 


New Premises.—Mr. J. G. Moody has opened premises 
0, 5 Road, Birkdale, as an electrical engineer, electro- 
P'Mr. Arthur Boott has opened premises at 4, The Parade, Haven 
Green, Ealing, as an electrical en ; 


Private Telephone Line.— The following tenders were 
sent in, according to the Contract Journal, for the erection of a line 
of wire, 108 miles long, on the estate of Arthur Bignold, Esq., 


Loch Rosque, Achnasheen:— Oox-Walker’s, Edinburgh (accepted). 


National Telephone Company, Inverness; P. C. Middleton, Inverness: . 


А. J. Forbes, Inverness; vate Wire and Telephone Ocmpany, 
London; Reid Bros, London; E. G. Tillyer, Mottingham, Kent; 
Lowden Bros., Dundee. 


Sargent's Electrical Attachment for Steam Engine 
Indicators.—This is one of those devices which might be of tome 
use if all engines were single acting and if the engineer spent most of 
his time in indicating. With double-acting engines there is always a 
cock to be turned to change the communication with the indicator 
from the back to the front of the piston, and a man must be there to 
turn it. When engines with several cylinders are to be indicated, 
several men must be employed; and when the whistle is blown, their 
personal error in taking the first indication is small compared with 
their time error in turning the cock and taking the second indication. 
Again, if the load be constant, simultaneous diagrams are not required, 
because all are alike; but if the load be variable, simultaneous 
diagrams are useless. Under such conditions they ought to follow 
the revolution of the engine, but even then they would not be of 
much value, аз the artecedent receiver pressures would vitiate the 
reeult. The fact is, that with compound and triple engines no сый 
of any value can be taken unless the load be steady for 15 or 20 
seconds; but for scientific purposes the load ought to be constant for 
& quarter of an bour to eliminate the effect of condensation or super 
heating by changes of temperature in the metal of the cylinders, 
valve-chests, and adjacent frame of the engine. We can imagine this 
invention or device might be of some use in taking accurate tests of а 
Willans 3-crank triple engine. Then, with 18 indicators fitted with 
the Sargent electrical attachment, a complete set of diagrams might 
be simultaneously obtained —that is, if 18 indicatcra could all be 
coaxed into proper working order at one and the same moment. Many 
engineers find it a sufficiently difficult task to get two indicators to 
falfil this condition. 


South African Electrical News.—The following items 
of electrical interest are culled from the August issue of the British 
and South African Frport (1a-ette Two 110-volt electrical machines, 
supplied by the Electrical Construction Company, Limited, have 
been installed at the Geldenhuis Estate gold mine.— A 550-vc1t motor, 
for driving а mine pump at the Geldenhuis Estate gold mine, has 
been installed.— Various tenders for the electric lighting installation 
at Port Elizabeth, estimated by the Board's London agente, Messrs. 
Davis & Soper, to involve an expenditure of above £91,(00, are 
being considered by the Electric Lighting Committee.—The Bill 
empowering & company to lay down an electric tram installation at 
Howick having paseed ita second reading in the Natal Legislative 
Assembly, tenders for the necessary material may be expected to be 
shortly called for.—A number of the " Little Giant” type of electric 
drills, manufactured by Mesers. Fraser & Chalmers, Limited, have 
been supplied to the Princess Estate gold mine.—The following 
additional electric lighting plant is part of the public works to be 
undertaken by the Johannesburg Town Council under a loan of 
£150,000, which it has recently authorised :—Two sets 30) kw. three- 
phase generators, ditect coupled to compound condensing engines, 
£14,000; two direct coupled exciters of 30 kw., £1,500; switch- 
boards, instruments, &c., £1,000; special step-up transformers, £2,400; 
transformers and spare coils, £3,000; poles, cables, meters 
sundries, £3,500; three motors for arc lamp machines, £750. 

Theatre Lighting.—The Metropole Theatre is now fally 
installed with the electric light. The contractors were Julius Sax 
and Co., Limited, of Coldharbour Lane, Camberwell, who only had 
12 days in which to complete the work. The whole installation is 
reported to have been run without a single hitch. 


Tram Plant for Sale.—The Blackpool Corporation i$ 
prepared to sell by private treaty the following plant, now at the 
tram shed, Blundell Street, Blackpool:—Two Crompton pedi 
generators with shunt-wound exciters; two Elwell-Parker 4-po 
generators with exciters; switchboard instruments; two XA m 
25-H.P. compound stationary engines, and other plant, which ìs n 
now required, owing to the transfer of the tramway supply to 
electricity works. А large quantity of rubber cable, scrap copper. 

2 and 3 inch O.I. pipes is al:o offered for sale, and parti Дем 
found in our “ Official Notices" this week. Tenders must be sen 
by September 13th. 


99 
"Universal Directory of Railway Officials, 1595. 
—This useful directory, which is compiled from official sources 7 
Mr. B. Richardson Blandstone, the editor of the Railway КОК, 
has been issued for the current year. As may be gathered frem 
title, the directory gives the names of the officials of all ire 
companies in the United Kingdom and all parts of the world. 
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afe various sections for the different countries, and an alphabetical 
list of all the sone is of ар рее aliene Ths B 5 
particulars of the lengths, gauge, and motive power of eac he 
publishing office is at 8, Catherine Street, W. O. 


The Welsbach Incandescent Electric Lamp.—The 
Austrian Incandescent Gas Light Company, of Vienna, bas acquired 
the rights in Dr. Auer's new electric incandescent lamp for Eastern 
Europe. For this purpose it has increased its capital to 3,500,000 

has its title to the Austrian Incandescent Gas 


pany. | 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
of the Aberdeen Town Council met on 2nd inst. to consider a report 
from Mr. Smith, superintendent, and Mr. Macleod, assistant engineer, 

the deterioration that has been discovered to have keen 
going on in the insulation in the culverts under the streets since the 
change in the voltage was introduced, with the result that a great 
quantity of current has been running to waste. Edinburgh, it seems, 
says the Aberdeen Journal, has had a similar experience, and on the 
suggestion of the convener of the Committee, Councillor Johnston, Mr 
Smith and Mr. Macleod proceeded to Edinburgh to learn the measures 
being taken there to counteract the deterioration. It was ascertained 
that the on had adopted Crompton & Co.s patent, which 
had been found effective. After considering the report, the Committee 
resolved, before finally agreeing to adopt this method, to consult Prof. 
Kennedy on the subject, and on obtaining the Professor's approval, їо 
start at once with the installation of the patent at an estimated cost 
of about £2,000. The convener stated that he had sent а copy of 
Mr. Smith’s report to Mr. Bell, the newly appointed electrical 
g E who expressed his approval of the course recom- 


Amblecote.—The British Electric Traction Company, 
Limited, intend to apply for electric lighting powers for Amble- 
cote. No steps will be taken by the Council. 


Bath—A committee of the Council has proposed that 
tenders be invited of Messrs. Verity and Messrs. Singer for an elec- 
trolier for the Old Pamp Room, according to the design presented by 
the surveyor, and that the same firms be asked to submit their own 
designs and estimates for an electrolier suitable for the room. 


Belfast.—At last week’s meeting of the Corporation’ 
Councillor Andrews, in moving the adoption of the minutes of the 
Ekcttic Committee, said during the month two assistant station 
engineers had been appointed. There was a very satisfactory 
increase in the rental for electric current in tho past quarter. As 
the Committee were page well aware, the June quarter was 
the slackest in the whole year, and still tho rental showed an 
increass of about 40 per cent. on the demand of last year. 
The Committee would soon be coming before them and asking for 
another toot money for further machinery. 

a : о Oommittee is to light Ann вне a Lane, 
chester Street, and Castle Street experimentally with incan- 
descent electric lamps. 


Birkenhead.—At last week's Council meeting Alderman 
Bloor, in moving the adoption of the minutes of the Gas, Water, and 
Electrical Committee, referred to the report of the resident electrical 

upon the proposed extension of the electric light supply to 
Bidston and Noctorum. He gave two reasons for the preparation of 
the report, vis, first, that the residents had memorialised the Com- 
mittee not once, but several times, and that they had entered into an 
Agreement to use the light if it was brought to them ; secondly, the 
eltctric light could be extended in the district without any loss, or а 
very logs, in the first year, and in subsequent years the profit 
would be very considerable.—The minutes were passed. 


Bouraemouth.—Last week the Counoil accepted tenders 
lor la on a scheme for lighting the lower pleasure gardens, 
pier, gardens by electricity, and it was decided to hold a 
special meeting to consider the desirability of applying for а pro- 
visional order empowering the Cor ion to pt & scheme for 
lighting the town Jang А e understand that the accepted 
‘anders were those of the Brush Electrical Engineering Company 
(£1,598) and Siemens Bros. & Oo, (£1,135). 


Buxton.—The electrical arrangements for the stage in 
ir large entertainment room of the Buxton Hydropathic include the 
evice for acing moonlight and other effects, and these were 
recently brought into use. The electrical plant, switchboard, and 
main cables were installed by Mr. Samuel Hargreaves, electrical 
ае, Buxton, and are situated in а building а short distance from 
, ballroom. There is a 30. B. H. P. Belliss engine, and an E. O. O. 
Ne о, with an output of 155 amperes, 135 volta, at 500 revolutions. 
ша Рот із stated to have placed the whole of the electrical 
won to be carried ont during the next two years in Mr. Har- 
— ae m the lighting there are six electroliers, each 
F. lights. 
E. п understood that the directors of the Buxton Gardens Com- 
7 have decided to instal the electric light next season. 


Cardiff.—In connection with the recent equabble about 
the electric lighting plant tenders, the following letter from Mr. 
Llewelyn B. Atkinson, A. M. I. O. E, to the Western Май ів worthy of 
reproduction :— M 

" Sir,—In yonr issue of Wednesday there appeared a report of a 
meeting of the Electrica) Committee called to decide the question of 
letting a contract for additional plant, as between the coatractors 
who are now supplying a plant and a company cf which I am а 
director. As the report contains allegationg made at the meeting, 
which, I think, if uncortradicted, are likely to damage the latter 
company, I shall be obliged if you will allow me a few lines. Tenders 
were invited in June for an electrical lighting plant; a strict speci- 
fication for which was issued by the borough electrical engineer, 
though in the last paragraph it stated that an alternative offer for 
a plant similar to that last supplied would be considered. These 
tenders were opened, and the borough electrical engineer advised the 
Committee to accept my company's tender. Councillor Hallett pre- 
sented an independent report, in which, as reported, he stated that 
the machine offered was in an experimental stage, was the subject of 
litigation, and was mechanically defective, and recommended the 
present ccntractor’s offer, at а higher price to be accepted. These 
allegations are denied and challenged by my company. It was 
decided by the Committee to aak other corporations their experience 
of the work of the two firms, and the further meeting held on Tues- 
day received the replies, with the result that several other оогрога- 
tions reported delay in completion of contracts by the present con- 
tractors, whilst no complaint was made as to my company. Inthe 
face, however, of this fact, апа of the fact that the official electrical 

adviser of the Corporation recommended my company's plant, and 
of the further and important fact that the present contractors are at 
this moment two years and three months overdue with their present 
uncompleted contract, on which, according to the contract terms, 
there are penalties to the value of about £2,000 due to the Corpora- 
tion, the committee, by the casting vote of the chairman, decided to 
hand the contract at & higher price to the present contractors. I may 
add that in a previous contract carried out by my company for the 
Corporation, the work was completed satisfactorily in less than the 
specified time, and certificates withheld for some time to enable tests 
to be made under steam, owing to other arrangements, to which my 
company were no party, being in arrears I submit that there 
appears no inducement held out by the Corporation for prompt and 
effectual carrying out of contracts, when, after such experiences, the 
decision arrived at is tbe outcome. From а broader point of view 
the whole principle of municipal trading may well be questioned, 
when methods, wbich no individual traders would for one moment con- 
template, are thus practised with public money, and at a time when 
ratepayers have been waiting for months to have their lamps con- 
nected to the supply, т the non-completion of the last contract 
am, "9 


bas prevented.— 
" LLEWELYN B. Аткїнзой, A. M. I. O. E. 

" Cardiff, August 4th.” 

The special Lighting Committee recommended the Cardiff 
Corporation on Monday, the 8th inst., to accept the tender of Messrs. 
B. 2. de Ferranti, Limited, for the supply of a steam alternator at 
a cost of £3,250.—Councillor Frank Fox moved that the paragraph 
be referred back to the Committee on the ground that the firm named 
had delayed the delivery of an engine from September, 1896, to 
December 14th, 1897. He declared that the firm were liable to 
penalties amounting in the aggregate to £3,152, but understood that 
the Committee, for some reason or other, had decided not to enforce 
them. He denied that the delay in delivering the machine arose from 


the engineers’ dispute, saying that while the machine should have 


been delivered on September 16th, 1896, the labour trouble did not 
begin until Jane, 1897.—Councillor Good seconded the proposition.— 
Replying to Councillor Crossman, the Town Olerk, said there was 
nothing to prevent the Corporation enforcing the penalty clause. The 
contract was duly signed and quite in order.—Alderman Carey, chair- 
man of the Committee, said he had no objection to referring back the 
paragraph.—The motion of Councillor Fox was agreed to, and the 
paragraph was sent back to the Committee. 

The Electric Lighting Committee have resolved tuat the whole of 
the men employed by them shall be insured, in view of the Work- 
men's Compensation Act, up to £3,000, at 10 per cent, 

This matter was agsin before the Corporation on Monday, and 
the question was referred back to the Committee for further con- 


sideration. 

Church Lighting.—St. Jude's Caurch, Southsea, has been 
fitted with an installation of the electric light. The body of the 
building is illuminated by means of 10 handsome coronas, each con- 
taining six lamps. The north and south galleries are lighted by 12 
electroliere, containing three lamps each. The gas fittings in the 
church and on the altar have been re-lacquered and converted for 
electrical use, the total number of lights being now 200. The installa- 
tion was used for the first time on Sunday evening. The work was 
entrusted to Mr. S. Grossmith, electrical engineer, of Portsea. 


Croydon.—The County Council recently considered a 
report of the Lighting and Electricity Committee, which contained 
the following paragraphs:—‘ The committee considered a report 
from Prof. Kennedy with regard to that portion of the Crystal P. 
District Electric Sapply Company's undertaking which is within the 
borough, as also a statement of that company's expenditure on mains, 
appliances, &c., within the same ares The committee recommend 
that application be made to the Lccal Government Board for sanction 
to а loan to cover the above expenditure, and that if such sanction 
be granted, it be referred to the Finance Committee to raise the 
necessary loan. The committee having had before them plaus of a 
site and buildings which can be obtained for а sab-station, situate in 
Btoney Lane, Upper Norwood, recommend that application be made 
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to the Local Government Board for sanction to & loan for £850 for 
the purchase of this site and premises." With the exception of the 
first paragraph, the report was adopted. | 

The introduction of the electric light at the old church, 
Croydon, and St. Matthew's Church, Croydon, is reported to 
have effected a saving of £20. Mr. Docking has now fitted up 


the West Croydon Baptist Church with electricity, on the same lines 


as the churches named above. 


Darlington.—Prof. Kennedy has drawn up a scheme for 
electric lighting, the cost being £22,000. 104 ratepayers havo already 
agreed to take the light at 6d. per unit, and the estimated receipts 
from them would be £1,411. Oatside the area to which the £22,000 
applies, there are 120 others who would be consumers. This would 
necessitate £3,000 for extending cables, &c. The maintenance 
charges on the £25,000 installation would be £2,450, and the annual. 
income £2,999. Тһе Council has decided to proceed with the. 
larger scheme. 


Derby.—Mr. J. E. Stewart, the borough electrical engi- 
neer, has resigned that position, and, as stated elsewhere, a new 
engineer at £350 is to be appointed. Mr. Stewart has asked to be 
relieved of his duties in five weeks' time, so that be may proceed to 
his new position, which was stated to be in America. The appoint- 
ment was subject to three months’ notice, but there seems to be a feel- 
ing in the Council that he should be released if а new man can be 
appointed so as to have a week or so with him before he leaves. 


Dumfries.—The Town Council is to engage & consulting 


pner to prepare a scheme for the supply of electricity to the 
wn. 


Dundalk.—A special meeting of the Town Commis- 
sioners was held last week to consider the report of the Committee 
appointed to arrange details of agreement with the Dundalk Electric 
Tramway Company, Limited, for lighting the town of Dundalk with 
electricity and for the handing over to them of powers under pro- 
visional order for electric lighting. After hearing the report of the 
Committee it was decided to approve of the draft deed of agreement 
as submitted, on condition that the tramway company complete the 
contract of agreement on or before October 5th next. 


Dundee.—The Gas Committee has authorised the erec- 
tion of 27 extra electric lamps in different streets in the city. 


Durban.—A Diack pont correspondent who knows the 
. town of Darban and its electrical equipment well, writes:—" May I 

be allowed to suggest that the sum of £200,000 which is mentioned 
in your note on the extensions at Durban on page 200 of your last 
issue, includes not only the sum which it will cost to extend the 
electric light to the Berea, which is simply the residential part of 
Durban, but also includes the sum of £114,000 which the Town 
Council has decided to expend in purchasing the present horse tram- 
ways owned by the company. Asonlyas part of the present per- 
manent way will require re-laying, and as the greater part of the rails 
which already belong to and are worked by the Corporation are bonded 
for electric traction, I think that the balance of the above sum will 
represent the cost of conversion of the system, and also provide for 
tbe extension of the lighting area. I believe that I am right in saying 
that the present extensive public and private lighting scheme was 
carried out under the advice of Mr. W. H. Preece at а cost of 


Eccles.—The Electric Lighting Committee reported to 
the Council last week that Messrs. Hind & Robinson (solicitors) had 
written that the Council was infringing the patent of their client, 
Mr. Martin Rucker, in respect to the electricity distributing appara- 
tus. The electrical engineer understood that a similar letter is being 
sent to various electric lighting contractors in the country. 


Failsworth.—The Failsworth Urban District Council 
met in committee the other night to consider whether to apply for 
powers for the electric lighting of the district. It was pointed out 
that the Manchester Corporation some few months sgo offered certain 
terms to the District Council, and that similar terms been already 
entered into with some of the юм Councillor James Wilde 
inquired if any information was available as to the exact cost of 
obtaining a provisional order, when it was pointed out that the costs 
depended very much on whether there was any opposition to the 
application, also as to what expenses the Council would incur in 
getting expert services. It was ultimately decided tbat the con- 
sideration of the matter be adjourned, and that in the meantime the 
clerk ascertain from neighbouring district councils what amount of 
costs were incurred in obtaining their orders. 


Farnham.—The District Council will apply for а pro- 
visional order. 


Garston.—A Local Government Board inquiry will be 


held shortly re the £25,000 municipal electric lighting and refuse 
destructor works. 


Glasgow.—The sixth annual report and balance-sheet 
of the electricity undertaking, which embrace the year from June 
let, 1897, to May 31st, 1898, have been issued. The Committee 


state that the gross revenue amounts to £36,360 14s. 10d., and the 


gross (or working) expenditure to £18,889 18s. 9d. To the latter is 
added £8,945 1s. Od. as depreciation written off capital, making 
£27,835 Os. 6d., and leaving a balance to be carried to profit and 
loss account of £8,525 149. 4d. Ont of that sum the Committee 
bad to meet the following requirements: —(1) Interest on loans, 
£4,814 3s. 10d.; (2) sinking fond, £1,537, leaving a balance of 
£217 10. 6d., which has been placed to the credit of reserve fund 
account, In order to maintain tbe undertaking in its present 


favourable position the Committee, taking advantage of the pros- 
perous state of the finances, have transferred from revenue to 
capital, in name of depreciation on macbinery and plant at John 
Street and Waterloo Street stations, and on accumulator battery 
stations and Mitchell Library plant, in addition to the usul 
amounts, the sum of £3,243, which is included in the abore 
mentioned sum of £8,945 1s. 9d. The quantity of electricity sold to 
private consumers during the past year was 1,885,902 unite, being au 
increase of 46:48 per c2nt. over the preceding year. The number of 
private consumers on May 31st, 1898, was 1,437, being an increase of 
347 during the year. The quantity of electricity consumed for street 
lighting has been very little higher than in the preceding year—vis, 
228,134 units, as compared with 210,422. There have been only 
seven additional lamps erected, making a total at present of 119, 
The number of 8-0.P. lamps applied for (or the cquivalent in other 
devices) was 150,000, being an increase of 426 per cent., as com 

with the previous year. The number of units consumed p 
fixed for private consumers had been 15 47, as compared with 1148 
during the previous year. During the year two battery sub-stations, 
one in Tontine Lane and the other in Claremont Street, had been 
completed and set in o оп, and had been extremely useful in 
assisting to supply the demand during the few hours of heary load 
in the winter evenings. The question of the extension of the supply 
of electricity had received full attention, and new works and plant 
were already in ocurse of erection at Port Dundas, while the Pollok- 
shaws Road site was aleo being prepared as rapidly as possible for 
the new works aud plant which is to be erected there during this 
year. New mains were being laid in various parts of the city, and 
the street lighting of the electric tramway route was well advanced, 


Godalming.—The Local Government Board has not 
sanctioned the application of the District Council for а £15,000 loan 
for electric lighting on account of the opposition to the scheme, and 
also because there is doubt whether it would become remanerstive. 
The Electric Lighting Committee have considered the matter, bot at 
present make no recommendation, though they by no means abandon 
the hope of having an installation established in the borough, aod 
are negotiating with the likely consumers. Application will probably 
be made for an extension of time under the provisional order. 


Guildford.—The Paving Committee have had before 
them tracings showing the extension of the electric lighting mains in 
High Street, London, Waterden, Clandon, Edgeborough, and Epsom 
Roads, and have asked the company to substitute plans of a more 
permanent character. 


Halesowen.—The District Council will apply for a pro- 
visional 


Hampstead.—On Thursday last week at the Vestry 
meeting the Lighting Committee reported that the number of units 
of electricity sold by the Vestry for the past midsummer quarter was 
134,231, as against 83,719 for the corresponding quarter of last yest, 
thus showing an increase of over 50 per cent. It will shortly be 
necessary to extend their plant. The Committee also re 
that they had considered the letter, dated July 14th, from 
Messrs Hind & Robinson, solicitors for Mr. Martin D. Rucker, of 28, 
Ely Place, E. C., as the proprietor of certain letters patent in respect 
of an invention for improvements in distributing electricity and 
apparatus therefor, stating that the Vestry are now, and for some 
time past have been infringing such letters patent, and that they wert 
instructed to require damages and an undertaking to cease to use the 
invention until а license be obtained; that it appeared that Messrs, 
Hind & Robinson had made similar claims on many other electric 
lighting undertakers, and had commenced legal proceedings 
the London Electric Supply Corporation, Limited, and that the Oom- 
mittee had instructed the vestry clerk and electrical epe to 
attend a meeting called by such corporation on Wednesday, July 27th, 
also the meeting of the Municipal Electrical Association on Friday, 
August 5th, on the subject, and recommended that the Vestry do join 
with other corporations and companies in defending the action com- 
merced against the London Electric Supply Corporation, Limited, 
and that the vestry clerk be empowered to take all necessary zi a 
the matter. After а long debate the recommendation was 


Hapton.—The electric lighting of the township has been 
placed in the hands of Messrs. Simpson Bros., a firm, who 
quoted £118 odd for the period from September lst to April $0 
next year. Messrs. Calvert, of Manchester, also quoted (£400). 


Hartlepool.—The Electric Power Distribution Company 
bas asked for a conference as to the electric lighting of the borough, 
but tbe Council has replied that at present the ration could 
make no promise; also that when the provisional order is obtained, 


the Council would consider the best means of its application to the 
district. 


Hastings.—The report of Prof. Hy. Robinson to the 
Corporation on the property of the Hastings Electric Light Company 
is stated to contain the following paragraph :—" It is quite clear to 
me from a general view of the facts that the present ordinary share 
capital would have to be largely written off, so that further capital 
might be raised to enable the necessary extensions to be carried out, 
and the undertaking made profitable to the shareholders. Inasmuci 
as the Corporation cannot at present acquire the undertaking excep 
by a voluntary arrangement with the company, it remains to be 
decided whether the amount named in the agreement of J uly 23rd, 
1897, namely, £54,200, includes too large a sum for the goodwill. 
am of opinion that it does, and consider that £40,000 more neatly 
represents a fair value.” 

A copy of Prof. Kennedy’s report has been placed before the Local 
Government Board and the solicitors to the company. The Council 
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last week approved of this course. The report was sent at the Local 
Government Board's request, and the Town Clerk stated that the 
Council had agreed to buy the works for £58,000, subject to the 
Board’s sanction. If the Board declined to sanction the borrowin 
of 258,00), the contract fell to the ground, and the Oouncil woul 
be free as well as the company. 


Hull.—At the last meeting of the City Council, Dr. 
Holder, on the Electric Light Committee's minutes, asked why 20 
danger boards were req , a8 when he pointed out some time 
that the high vol system was dangerous, he was hounded in 
many of the electrical journals, instigated by—he did not know who. 
He had been told that all his fears were absurd, but the fact remained 
that some men had been killed by touching a similar electric main, 
and that the Hull Corporation were being asked to provide “danger” 
boards. Mr. Skinner said the answer was very simple. The boards 
were not to warn the p generally, or even the workmen in the 
streets. They were simply to attach to the different switches in the 
station, to the men more careful and cautious. They did not 
attach to the high tension main in the streets. 


Islington.—The Works Committee submitted to the 
Vestry on Friday an estimate of the expenditure for the half-year 
ending March, 1899, and recommended that £11,674 be raised for 
public lighting by a rate of 144. іп the E. On the motion for the 
adoption of the recommendation, Mr. James again raised the question 
as to the financial position of the electric light works. He stated 

that in reality the electric light undertaking did not yield a farthing 
profit to the ratepayers. It was true that the balance-sheet showed 
кн pronk, ut who was paying for it? It was being paid for 
by the excessive sum charged for the public arc lighting. In one of 
the metropolitan parishes, St. James's, the price ranged from £17 to 
£18 per lamp per annum, whereas in Islington they paid no less than 
lamp annually. It would be necessary for the Electric 
Lighting Committee to reduce the price, and he drew attention to the 
matter in order that the fact might not be overlooked. In reply to 
these statements, Mr. Fearnhead stated that Mr. James was partly 
right aud partly wrong. The sum mentioned in the case of St. James's 
and Pall was not quite correct. The charge for public arc 
lighting in Isli included painting of the lamp columns and 
carbon renewals, but there was no doubt the Electric Lighting Com- 
mittee would reduce the cost. The recommendation was then 
adopted. A reference to the above-mentioned estimates shows that 
there are now 194 public arc lamps, and it is estimated by the end of 
the half-year this number will be increased to 327 lamps. The esti- 
mated expenditure on the supply of current to the public lamps daring 
the half-year is £4,070. 

Kingswood.—Messrs. Parfitt & Sons’ solicitors wrote to 
the Council some days ago, asking them to settle a date for taking 
over the electric lighting und ng. The matter was referred to 
the Electric Lighting Committee. It appears that there was no time 
mentioned in the contract. 


. lambeth,—The Vestry Olerk reported at the last meet- 

that in reply to the application made to the Board of Trade to 
hold an inquiry into the circumstances: attending the transfer of the 
electric lighting provisional order from the Vestry to Mr. Вах, the 
Board stated that they did not appear to have any power to make 
mah an inquiry. It was accordingly resolved to approach the 
а * Board asking that Department to hold an inquiry 

ma 0 


Lincoln.—The laying of the electric light mains is pro- 
ceeding. At the City Council recently, it was complained that other 
than local labour was being employed, but it was pointed ont in reply 
that it was of first importance to have the work done by those who 
knew the business, local labour being a secondary consideration com- 
pared with good work. 

The Guildhall is to be lighted electrically. The Council 
last week Approves of tbe Electric atog Committee's 
Instructions Mr. Vesey Brown, the electrical engineer, to 
Invite offers from the National Free Wiring Company for providing 
the wiring and fittings, &c., for the purpose. 


2 ington — The Council will not sanction the application 
otteries Electric Traction E. electric ligh 
order, but will apply for one йы вав mes жеш 


Lowestoft.—Recently the Town Council applied for a 
provisional order for electric lighting, it being the intention to 
M electricity works in conjunction with a Horsfall destructor 
эй it has been decided to erect. The order was granted, and has 
е confirmed. Several proposals have been made to the 
the M with regard to the working of the order, amongst them from 
li d Electricity Supply Company and Crompton & Oo., 
dir dex he Town Council, however, at a meeting held on Mon- 
o ecided to put the order in operation itself, and it was referred 
ah, uit 4e to obtain a scheme for lighting the town wich elec- 
the 2, with details, estimates, and tenders, and to report thereon to 

ouncil, with a view to an application being made to the 


iiw Government Board for sanction to а loan for carrying out the 


Lye and Wollescote,—Mr. J. A. Lycett, manager of the 
В , Dudley, and District Electric Traction 5 is to 


o n the Lye and Wollescote Urban Council to explain the 
18 company with regard to electrio lighting, ёо. 


sldenhead.—The Town Council is asking Mesers. 
i Monkhouse whether they would act as consulting 
the preparation of an electric lighting scheme. 


Manchester.—Throngh the generosity of Mr. Reuben 
Spencer (who presented the sum of £500 for the purpose) the Man- 


chester Museum is now lighted by electricity. 


Newport.—The South Wales Argus says that а complete 
system of electric lighting is in course of construction at the 
Alexandra Docks. The scheme is intended to supersede the present 
system of gas illumination. The generating plant will be fixed in tbe 
new engine house, and will consist of one 120-H.P. vertical compound 
engine, coupled direct to an alternator. The current will be generated 
at 2,000 volts, and will be distributed by cables laid underground to 

. transformers placed at various parts of the dock, reducing the pressure 
to 110 volta. From the transformers the current will be carried to 
various incandescent and arc lamps ecittered over the whole area of 
the docks and railway. About 40 arc and 400 incandescent lamps аге 
being installed. The roadways, coal-tips, cranes, locks, and piers will 
all be illaminated by arc lamps, and the whole of the workshops, 
buildings, &c., by incandescent lamps. The contract has been sscured 
by Messrs. B. Alger & Sons, engineers, Newport, in competition with 
London firms. TE 
At а recent meeting of the Electricity Committee the office 
submitted his report for the quarter ended June 39th, 1898, 


as follows :— 


| uu f |U to b | T 
number o nits e. 
| Total lights con- paid for | Cost ol | costa (not „Total 
No. of : duri h generation including revenue 
con- nected (in- | during the and nctucing (including 
~~ | sumers eluding ао басак distribution DE meter 
equivalen inclu ж A : 
| da 8 C. arcs), | Per unit. | interest), | Tents. 
lamps. 
Inc. 25,068 | £ s.d £ s. d. 
Aro 17,644 
| 217 18,458 42,697 478d. 85118 6 863 4 5 
DES TT 
Corres- | Inc. 15,650 | 
ponding Arc 16,982 | 
ast уеаг' 141 18,101 82,632 4 44d. 603 15 1 64714 6 
| | | 


He also submitted bis usual monthly report, showing that the number 
of lights now connected is equivalent to 18,497, in addi' ion to which 
there are on order 473, making a total of 18,970 lights. The main is 
to be extended from the end of Commercial Road to the Ship Hotel. 
The office having suggested that an exhibition of electric 
light fittings and appliances should be held in the Assembly Room 
in the autumn, it was resolved that the consideration of the matter 
be deferred for the present. Raference baving been. made to the 
question of discontinuing the minimum charge of 135. 4d., the works 
manager reported that he had sent notices to all consumers, offering 
to have their switches removed if they wished to avofd the minimum 
charge during the two summer quarters. It was resolved that after 
the quarter ending September 30th next, the minimum charge be not 
made. The Town Olerk read letters from Messrs. Hind & Robinson, 
solicitors, London, stating that they had been instructed by Mr. 
Martin Rucker to give notice that he intended to claim damages from 
the Corporation for the infringement of a certain patent in distri- 
buting electricity by alternating currents, which he had purchased 
from Messrs. Zipernowsky & Deri. The patent has about 18 months 
to run, and it has been recently bought by Mr. Rucker, and 
similar notices have been served s dan all the high tension alternating 
current supply stations. A letter from the London Electric Bupply 
Corporation, stating that they bad decided to contest the matter, and 
asking that representatives of corporations and companies interested 
shonld be appointed to meet in London to consider ways and means, 
was read. It was resolved that the consulting engineer be requested 
to attend the meeting on bebalf of Newport, and tbat the Courcil be 
asked to authorise the committee to co-operate with other bodies in 
opposition, and to contribute their proper proportion towards the law 
expenses. 

. Newport, Isle of Wight.—At the last meeting of the 
Town Oouncil the Finance Committee reported that they had decided 
to give notice to the Edmundson Electricity ration and Mesers. 
Mackey that their applications for powers to light the borough with 
electricity would be opposed by the Corporation. 

Paddington.—The Guardians will have the new casual 
ward wired for electric lighting. The p to light certain por- 
tions of the workhouse by electricity is still under consideration. 

Poplar.—The District Board of Works has received a 
letter from the London and Provincial Brush Electric Lighting Com- 
pany, stating that “in future their charge would be iacet to 3d. 


per unit. 
Portsmouth.—The Electric Lighting C i 
Town Oouncil have had under 5 8 


of Mr. Rucker for alleged infringement by the Co ti 
an electrical patent purchased by him Bom the vector Tt Е 


defence would be desirable, parties for the purposes of 


Provisional Orders.—The Bills for the confirmati 
° 10 
the Burslem, Crewe, Stoke-on-Trent provisional electric A 
orders, also that of the Midland Electric Corporation for Power Dis- 
tribution, came before the Chairman of Ways and Means of the 
House of Commons as unopposed measures some days ago, and the 
preamble having been proved in each case, the Bills were allowed to 


The ВШ promoted by the Ohorley Corporation for obtaining а 
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rovisional order to supply electricity has passed a committee of the 
ouse of Lords, and the preamble has been declared proved. Chorley 
has 25,000 inhabitants. 


Reading.—On the 22ad ult. the Highways and Lighting 
Committee examined and passed a large number of plans, and for- 
warded to the Board of Trade their observations” on an appeal to 
that Department by the R:ading Electric Supply Company against 
the decision of the Council in the matter of changirg the standard 
pressure. 


Ryde.—Ratep3yers and others are signing a petition for 
presentation to the Mayor, asking him to call a public meeting to 
decide whether the terms of the Electric Light and Power Company, 
n Ra should Ьа accepted, or whether the Council should do the 
work. 


Sheffield.—The large Montgomery Hall, Sheffield, and 
the rooms attached, are to ba lighted with the electric light. The 
contract for the wiring and fittings has been secured by Messrs. Ernest 
G. Denner & Oo., Sheffield. The current will ba taken from the Cor- 

oration mains. The above firm have also a number of power instal- 
tions on hand. 


South Shields—The demand for the light is still 
increasing, and on Saturday, 30th ult.,the heaviest load was recorded. 
The second engine is about ready for delivery, and will be working 
before the dark nights set in. There will then be smple means to 
meet any demands during the coming winter. The Electric Lighting 
Committee has decided to go in fora further extension of the plant 
at the station, and the Town Clerk is to apply to the Local Govern- 
ment Board for sanction to the borrowing of £20,000 for the 
purpose. | 

St. Anne's-on-the-Sea.— The Council is to meet at ап 
early date for the purpose of adoptiog & scheme for having the town 
lighted by electricity, the Royal assent having been given to the pro- 
visional order. 


St. Helens.— Last week the Council decided, on the Gas 
Committee’s recommendation, to erect arc lamps to light with elec- 
tricity Raven Street, Church Street, Liverpool Road, Westfield Street, 
Ormekirk Street, Cotbam Street, Corporation Street, and Shaw Street. 
Alderman J. C. damble condemned the expenditure connected with 
this, which would be about £300 a year more than gas.—Alderman 
Cook (chairman of the Gas Committee) said it would cost £258 more 
tolight those streets with electricity than with gas, but they would 
have 10 times more light. The idea was to have the main streets 
better lighted, and especially those streets where the trams тар. St. 
Helens bad bad the reputation of being one of the worst lighted 
towns in the district, and he thought, perhaps, it was deserved.—The 
minutes were pass zd. 


Stretford.—The Electric Lighting and Tramways Sub- 
committee recommended that the Council should themselves take up 
their provisional order of 1897, authorising the supply of electricity 
for lighting and haulage purposes throughout the district, and that with 
this object, a consulting resident engineer be at once appointed at a 
salary not exceeding £300 per annum; also that a sub-committee be 
empowered to visit such districts as may be thought desirable for 
the purpose of obtaining sufficient data relative to electric under- 
takinge, to enable the committee to arrive at & thoroughly efficient 
апа modern scheme. "The Genera) Purposes Committee deferred the 
matter for а month. 


Sutton Coldfield.—The District Council will apply for 


electric lighting powers. 


Teignmouth.—The District Council 
whether to apply for a provisional order. 


Tunbridge Wells —The Town Council had & discussion 
re the lighting of the borough last week. Proposed reductions in the 
charges to consumers were considered, and the matter was referred 
back to the Ligbting Committee. 


Ventnor.—At a meeting of the District Coun xil la:t week, 
a letter was read from the Edmundson Electricity Corporation 
acknowledging the receipt of a plan showing the positions of the street 
lamps, and intimating that they were preparing a draft agreement. 


Walsall.—At a meeting of the Walsall Town Council on 
Monday the General P в Committee reported that the Board of 
Trade had notified that Walsall had been omitted from the area of 
supply of the Midland Electric Power and Lighting Provisional 
Order, as requested by the Council, thus preventing auy interfer- 
ence with the rights of the Corporation under their electric lighting 
order. 


Whitechapel.—We reproduce the following paragraph 
from the East London Advertiser without comment :—'' We learn that 
the electric lighting question at Whitecbapel has not been allowed to 
slumber. A meeting of the committee has been held, and it is pro- 
bable that an effort will be made to induce Mr. Wright, the electrieal 
engineer to the Brighton Corporation, who possesses the most suc- 
cessful municipal installation throughout the kingdom, to give part 
of his time to carrying out the Whitechapel installation at a salary 
approaching £600 per annum." 


Whitstable-on-Sea.—The Urban Council will oppose all 
comers who seek electric lighting powers, it beiag the opinion that 
the supply should bs municipal. | 

Willesden.—At a recent District Council meeting the 


engineer called attention to the existence of an electric light generating 
station established at the rear of houses in Chichele Road and Anson 


will consider 


Road, by Mr. A. McBain, for the supply of electric light to houses 
erected by him. As such light was supplied without interference 
with roads under the jarisdiction of the Council, no action was taken 


in the matter. : 
The Unopposed Bill Committee of the House of Commons on 
Fridsy last а Bill which confirms a provisional order, granted 


by the Board of Trade, authorising the Urban District Council of 
Willesden to supply electricity throughout their district. This order 


: has now been confirmed by both Houses. 


Wimbledon.—On 8га inst. а Local Government Board 


inquiry was held as to the establishment of a dust destructor at the 


electric lighting works, similar to that at Leyton, for erecting which 
а loan of £5,000 is to be raised. It was argued that to burn the 
sewage sludge instead of putting it on the land, as at present, would 
be a waste; but the advocates of the scheme pointed out that £400 
& year would be saved for coal to drivo the dynamos. 

Messrs. Parsons & Townsend have been wiring the new stables of 
the District Council in Queen's Road, and as soon as the central 
station is complete, and the cables laid, the light will be switched on. 
It is H expected, however, that everything will be ready till early 
ia 1899. 


Winchester.—The Wiachester Electric Light and Power 
Company, Limited, have received applications for 2,145 shares of £5 
each, which is quite во сіепё for their present needs. 


Wood Green.—The District Council will oppose the 
applications of the Tottenham and Edmonton Gas Company and three 
electrical companies for electric lighting provisional orders. 


Worthing.—The Town Council last week approved of 
the recommendation of the Electric Lighting Committee that Messrs. 
Burstall & Monkhouse prepare a comp electric lighting scheme, 
and attend the Local Government Board inquiry, and afterwards 
supervise the carrying out of the un ing if sanctioned, An 
agreement embodying terms has been entered into. 


Wycombe.—The shaft at the electricity works has been 
erected. A trial run of the works was to be made last Friday, and it 
was hoped that the town would bs lighted this week. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Audenshaw.—At a recent meeting of the Tramways 
Committee representatives of the British Electrio Traction Company 
attended, and set forth the advantages which the company offered. 
The question for the Audenshaw district to consider was whether 
the company could offer facilities and advantages greater to the 
district at large than Macchester, by providing a line connecting 
Ashton with Manchester. The company su that the Auden- 
shaw Council should purchase the line within the district, and the 
company would then take a lease of the line for a term of years, and 
equip same and connect it with the other existing lines. The Com- 
mittee adjourned the consideration of the suggestions and terms to a 
future meeting. 


Barking.—The electrical engineer has pointed out that 
if the Council proceeded with the light railway scheme, the whole 
of the space in the electric lighting station would be at once taken 
up; and that it would be cheaper to extend the building now than 
later on. The surveyor is to report on the matter. The Lightiog 
Committee is to obtain terms Кош owners upon which they are 
willing to sell land required for the light railway scheme. The Oom- 
mittee has resolved that the electrical engineer be paid 4 per cent. 
on the amount of the contract for the electrical portion of the 
railway work, if carried out by the Council; that if not so carried 
out, he be paid £100, to include all charges and out-of-pocket 
expenses. 


Birkdale.— The District Council last week referred an 
invitation from the Southport Corporation to a conference on 
electric traction for the tramways to the Highways Committee. 


Blackpool.—At the last Council meeting the minutes of 


the Electric Lighting and Tramways Committees, providing for the 


borough surveyor to lay tramways in Queen's Square and Queen 
Street forthwith, with an improvement as regarded the curves, 
and with the addition of a cross-over in Queen’s Square, 
were confirmed. The Committee’s minutes for statutory powers 

a provisional order in the next session of Parliament for the laying 
of a double line of tramways from Talbot Square to the Gynn, to be 


laid near the westerly footway, were also contirmed. 


Buenos Ayres.—A financial daily says that on the 29th 
ult. a further 34 miles of the system belonging to LI Capital Tram- 
ways Company, Limited, was successfully inaugurated. This section 
has been converted from horse traction to electricity, and connects, 
vid San Juan and Comercio, the section of 9} miles from Entre Rios 
to Flores, opened in December last, with Paseo Colon, one of the 
main streets of the city. | 


Cambridge.—The Cambridge Tramways Company is 
intending to shortly equip the lines for electric traction, aud is in 
consequence asking for an extension of its lease. 


(Continued on page 243.) 


— 
a 


—— 


je Light ax he 
for 216 ТУП, 
needs, 


с—————————ү———————————-—-—_—— 
285 


VoL 43. No. 1,081, August 12, 1898.] 


THE ELECTRICAL REVIEW. 


THE MIDDLESBROUGH, STOCKTON, AND 
THORNABY ELECTRIC TRAMWAYS. 


Tue most important electric tramway that has yet been 
opened in this country is the system which connects 
Stockton with Middlesbrough. It is important because it 
is the first instance of the complete conversion of horse and 
There have been no tentative 
experiments to demonstrate the suitability or otherwise of 
electrical methods; the management became convinced of 
the merits of the system and adopted it wholly. In this 
system two features stand out prominently: the remarkable 
despatch with which the lines have been executed, and the 


steam lines into electric. 


special nature of 
the plant em- 
ployed. We shall 
dilate at greater 
length upon these ; 
in the meantime, 
it is interesting 
to call attention 
to the previous 
tramways that 
have existed in 
the district. It 
is hardly neces- 
Bary to say that 
the two great 
centres of indus- 
try—Stockton and 
Middlesbrough — 
are à few miles 
apart, and во 
nearly are the two 
places allied in 
industrial ard 
other matters, that 
there is а never- 
ceasing inter- 
course between 
them; until the 
initiation of the 
present, tramways, 
however, some- 
What scanty 


means of communication existed. The railway service was 
too infrequent, and а steamer service inaugurated of late 
Jeare, though extremely popular, had drawbacks arising 
from the tidal nature of the channel and the liability of 
the traffic to be stopped at and about low water by large 
steamers blocking the fairway. 

The first tramways in Middlesbrough were constructed 
under powers obtained in 1873, and extended in 1875. The 
lines were constructed on the gauge of 4 feet 84 inches, and 
Were, from the first, worked by horse haulage. In August, 
1878, the property in these tramways was acquired by the 
Imperial Tramways Company. 

The tramways in Stockton were constructed under powers 
obtained in 1880, 1884, and 1889, and latterly consisted of 
2] miles of single and double line on the gauge of 4 feet, 
connecting the townships of Norton at one end of Stockton, 
and Thornaby on the other side of the Tees. 


STREET VIEW, MIDDLESBROUGH. 


In the method of constructing the permanent way and 
buildings, the Imperial Tramways Company has established 
a stardard both as regards character, material, and time, 
which may smooth the way for further enterprises of the 
same kind in this country. The Royal assent was given to 
the Act authorising the work on August 5th, 1897. Ground 
was broken for the newline at the Norton terminus on Septem- 
ber 1st last, and so rapidly was the work carried on that the 
entire permanent way of 15 miles of track was completed in 
less than six months. This reduced the interruption of the 
general traffic on the streets and roads to a minimum, and 
actually within 18 months of the completion of the negotia- 
tions with the local authorities, and 10 months of breaking 


ground, the lines 
have been opened 
in full working 
order. 

The tramways 
have been laid 
out, constructed, 
and put into 
operation, under 
the personal super- 
vision of Mr. J. 
Clifton Robinson, 
C.E., managing 
director and engi- 
neer to the com- 
pany, and his 
practical staff. 
The Imperial 
Tramways Com- 
pany, it is in- 
teresting to men- 
tion, is directed by 
Mr. George White, 
of Bristol, Mr. 
Hugh C. Godfray, 
Mr. Clifton 
Robinson, and 
Mr. Samuel 
White, secretary, 
and these gentle- 
men, it is hardly 
necessary to say, 


bave had experience in this country of electrical methods 
through their connection with the Bristol and Dublin 
pioneer tramway systems. 

The extent and location of the lines are shown by the 
map. Starting from Norton Green—from a simple termina- 
tion of the rails, and not from the triangular or splayed lines 
used by the old tramway engines and cars—the principal 
line proceeds due south to the bottom of High Street, Stock- 
ton, then, bending round by Bridge Koad, it crosses Victoria 
Bridge, and passing through Thornaby, proceeds north-east 
and east to and through Middlesbrough, then sonth-eastward 
by Ormesby Road to the termination of the main line at 
the head of that road. This line of 6} miles, is double 
throughout the greater part of its length, while between 
Thornaby and Newport for a distance of over one mile, 
where a single line is laid, the “ passing places” are so 
numerons, that for all practical traffic purposes the tracks 
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are double throughout. In Middlesbrough, а second through 
line, about 2 miles in extent, connects Clarence Ferry and 
Linthorpe. A short line in Marton Road will connect the 
Ormesby and Clarence Ferry tramways, and in Parliament 
Road another cross line of 5 furlongs is introduced, con- 
necting the two main lines at the south-east of Middles- 
brougb. А total track length of 15 miles has been com- 
pleted and brought into operation, and lines authorised and 
proposed will add 20 miles of additional tramways to the 
system. 

The method of construction was, ко far as the permanent 
vay is concerned, the same throughout, and the rail bonding 
and electric connections are necessarily uniform. The tracks 
are laid on a 8 feet 6 inches gauge and paved with whinstone 
and granite setts from Norton to Thornaby, and with scoria 
blocks throughout Middlesbrough. 

The ргорте:в of the work was viewed with great in- 
terest by the community from first to last, and when five or 
six gangs of 70 to 100 men each were to з seen busy at 
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the tracks are further cross-connected by copper bonds. When 
the rails had been thus laid and adjusted, the whole surface 
extending over the tramway area was floated in cement and, 
on а 1-inch bed of sand, the paviours then proceeded to lay 
in and finish off the paved surface with granite, whinstone, 
or scoria setts, closely grouted with cement, and top-dreased 
with sand. As each section was finished a short interval 
was allowed to permit the concrete and cement to consoli- 
date, and the roadway was then ready for the resumption 
of ordinary traffic. The interruption was thus reduced 
{о а minimum on each individual section. The gradients 
generally are easy and fully within the power of electric 
traction, but some of them, as, for example, one ia the east 
end of Thornaby, are such as would render horse or steam 
haulage exceedingly difficult. This gradient (1 in 18) 
occurs near Mandale Road. 

The central power station (which is shown in the various 
illustrations) is conveniently situated close to Victoria 
Bridge, Bride Road, Stockton-on-Tees, the original site 
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MAIN SWITCHBOARD AT GENERATING STATION. 


various points, the scene was ever an animated one. The first 
process was to remove the old tramway and to clear ont 
to the required depth of 14 inches the breadth of roadway 
to be used. The road bed extends to 18 inches on each 
side beyond the outside raile. Following in sie case the 
excavating squad came the concreters who laid down a 
solid foundation of 6 inches depth of Portland cement 
concrete, in which six parts selected grey Cleveland slag 
and sand to one part Portland cement were used. The 
concrete, laid to level, was then ready for the platelayers, 
who p ed tothe actual track laying. The steel rails, 
іп 30 to 36 feet lengthe, are 6-inch girders, 924 lbs. to the 
lineal yard. At every 10 feet the rails are tied to gauge by 
steel bars, and the joints are secured by specially designed 
fish plates, the plates being countersunk for six equare taper- 
head bolts. The rail-ends are longitudinally bonded with 
double copper bonds, carefully fitted by hydraulic pressure 
in holes clean drilled in each rail, and at intervals of 120 feet 


having been greatly extended so as to secure a frontage to 
the River Tees. A wharf has been erected with a river 
frontage of 200 feet—the full length of the property—at 
which coal and other stores will be landed. 

The wharf has been constructed on substantial lines, with 
heavy pitch-pine piles and decking, the river bank slope 
being pitched with stone. An electric crane on the wharf is 
used for discharging coal from the vessels, the coal being 
first put into a hopper, where it is weighed in 3-ton lots. 
After weighing it is automatically hoisted and discharged by 
an elevator into the storage bunkers, from which it is fed by 
gravity into the hoppers of the mechanical stokers, and во 
into the furnaces. About the centre of the wharf a cast-iron 
саве sump with cut-off valves has been laid down for the 
efficient supplying of the condensing plant. А 

The extensive buildings, designed by Mr. Clifton Robinson, 
provide administration offices as well as accommodation for 
the engines and boilers and principal electric machinery, 
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with space for the installation of additional units of power 


when these are required. 


The walls of the engine and 


boiler house are of brick, faced on the outside with red 


pressed brick of 


Ше best quality, 
while the internal 
face is of white 
glazed brick, also 
of the best quality. 
The interior is 
divided into panels 
by plinths and 
string courses in 
blae glez:d brick. 
In the en gine 
room the wall is 
also divided into 
arched panels, over 
which a stone 
cornice, running 
the fall length of 
room, carries а 
10-ton overhead 
travelling crane. 
The roofs are 
open. and consist 
of iron prin- 
ci with var- 
nished and 
grooved board- 
ing, the ontside 
being covered 
with blue Welsh 
slates. 
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The engine room has a basement below the ground floor, 
and this floor is supported upon iron girders with boiler 
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plates between, concreted to floor level, and finished with 
artistic marble mosaic tiles, with borders in keeping. The 


condensing and pumping plant i is arranged on the basement 


floor, and al] steam 
condenser, suction, 
and other pipes 
and connections 
being also carried 
below the floor 
line a clear space 
is thus obtained 
around the en- 
gines and genera- 
tors. The engine 
foundations, of 
which there are 
three, are built in 
solid concrete from 
the basement floor 
level, making а 
thoroughly mas- 
give and substan- 
tial job. The 
engine room 
measures 110 feet 
x 52 feet, and 
has a clear space 
of 36 feet from 
the floor to the 
tie bara of the 
roof principals. 
The boiler room is 
78 feet x 48} feet, 
and is of the same 


Here there are provided three 
Babcock and Wilcox water-tube boilers, each having a heat- 
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ing surface of 3,580 square feet, and being capable of 
evaporating 12, 000 Ibs. of water per hour. The steam and 
water drums are 22 inches diameter and 23 feet 7 inches 
long; the crow drum is 24 inches diameter and 90 inches 
long and carries an 8. inch stop valve. Each boiler furnace 
is equipped with a Vicars mechanical stoker worked by an 
electric motor. 
The coal, as 
already described, 
із taken direct 
from barges on the 
River Tees by an 
electric hoist pro- 
vided with . an 
automatic grab, 
and is discharged 
into a receiving 
hopper where it is 
weighed, being 
then taken by a 
conveyer, and 
carried to the 
storage . bankers 
inside the station. 
These bunkers are 
of steel, supported 
on steel columns, 
and have a total 
capacity of about 
300 tons. The 
conveyer iscapable 
of handling 20 
tons per hour. 
The smoke 
atack, which 
is 182 feet in 
height and 7 feet . . NP 
diameter at the top, is octagonal in section and is built of 
best pressed brick and lined with fire brick. In the flae 
leading to it is placed a Green’s economiser of 240 tubes. 
The boilers supply steam to three Reynolds-Corliss horizontal 
cross compound condensing engines of 400 H.P. each, made 
by the Edw. P. Allis Company, Milwaukee, U.S.A. The 


high pressure 
cylinder is 16 
inchesin diameter, 
and the low pres- 
gure 32 inches in 
diameter, the 
stroke being 86 
inches. Each en- 
ine runs at 94 
revolutions per 
minute, and is 
directly coupled 
to a 800 kw. 
three-phase gene- 
rator. А surface 
condenser, having 
combined air and 
circulating pumps, 
is provided for 
each engine, and 
a supplementary 
atmospheric ex- 
haust pip? is pro- 
vided, into which 
the exhaust from 
any engine can be 
turned in case of 
failure or repair of 
the  condensers. 
Water is drawn 
from the River 
Tees for operating the condenserr, and the boiler feed-pumps, 
of which there are two, have steam cylinders 7 } inches diameter 
x 6 inches stroke and pump cylinders 4} inches diameter. 
The suction pipe is 14 inches and the discharge 18 inches 
diameter. 
Extensive new car sheds have been erected on part of the 
aite formerly occupied as a steam tramway depót by the old 


А PORTION OF THE LINE AT NORTON. 


View oF BOILERS, SHOWING HOPPERS AND MECHANICAL STOKERS. 


Stockton and Darlington Company, the roofs being of iron, 
supported on iron columns. Pits are excavated the full 
length of each car track (of which there are seven), thus 
enabling proper examination to be made of every car stand- 
ing within the sheds. One of the pite is provided with a 
hydraulic jack on a travelling carriage, facilitating the ready 
саара of 
the heavier parts 
of the equipment, 
and capable of 
lowering a truck 
bodily. All these 
buildinge, as well 
as the car pits, 
are electrically 
lighted. 

Double track: 
with the necessary 
points and cross- 
ings, have been 
laid throughout 
the sheds, and the 
floor is concreted 
and finished to an 
even surface. 
Provision has 
been made for 
drainage on & 
model plan, with 
manholes, by 
which any part 
may be examined 
and cleaned with- 
oat disturbing 
the flooring. 
Adjoining the 
‚ ‚ ‚ sheds is a building 
in red brick, white faced internally, for the accumulators. This 
des accommodation for a battery of 260 cells, capable of 

ischarging current, by which the engine and boiler rooms, 
sheds, repairing shops and offices will be lighted electrically 
when the engines are stopped, also providing power to start 
running each morning, and for line inspection purposes. 

We need hardly 
gay that the prin- 
cipal feature of 
the system is the 
adoption of the 
three-phase gene- 
rators, which are 
placed at the 
main generating 
station, and from 
thence transmit 
three-phase cur- 
rent to a sub- 
station at New- 
port, a distance of 
2} miles from the 
central station. 
As we have al- 
ready said, there 
are three three- 
phase generatore, 
each of 300 kw. 
capacity, having 
32 poles, and run- 
ning at 94 revo- 
lutions per minute, 
giving 2,500 volte 
at а frequency of 
25 cycles per 
second. The mag- 
netic frame is 0 
cast-iron, with laminated sheet-iron pole-pieces bolted together 
and cast into the yoke. The field coils are wound on sheet- 
iron spools with brass flanges, and are insulated from the 
gheet-iron with paper, and from the flanges by wooden rings 
capable of standing в puncture test of 5,000 volta. The 
armature core is: built of sheet-iron laminations 014 inch 
thick, with rectangular slots punched in their periphery to 
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receive the winding. The punchings are fastened to the 
spider by dovetailed projections on their inner circumference, 
which fit into corresponding slots on the outer circumfer- 
ence of the armature spider. Ventilating spaces are arranged 
at intervals between the laminations to allow of a free circu- 
lation of air in immediate contact with the core and winding. 
The armature 

spider is of cast- 


The rotary converters employed are practically new to this 
country. They consist essentially of direct current 
generators, to the armature winding of which connections 
are made at suitable points to a ве of three collector 
rings on the end of the shaft opposite that occupied by the 
commutator. The three-phase current is led into these 

collector rings, 
and the machine 


iron in one piece, M — 


consisting of a hub 
with outwardly 
projecting spokes 
supporting the 
unchings. The 
ub is pressed on 
and keyed to the 
engine ehaft. The 
armature winding 
consiste of 48 
coils all mounted 
on formers and 
insulated to stand 
8,000 volts. The 
portions of the 
coils which pro- 
ject beyond the 
core on each side 
are arranged in 
two layers £o ав 
to furnish ample 
space for insnla- 
tion. Thisarrange- 
ment also renders 
it possible to re- 
move one half 
of the coils 


the slots. The weight of the armature is about 
en E and the total weight of the machine about 


The fields are 
excited from the 


EET is run at the cur- 
| rent speed for 25 
| cycles. The same 
| winding thus 

Serves both for 

the alternating 

current led into 
the machine and 
for the direct cur- 
rent taken out. 
The magnetic 
frames of these 
machines are of 
Cast-steel of the 
ring type in two 
pits bolted to- 
gether with the 
joints accurately 
faced to minimise 
the magnetic re- 
lactance of the 
joints. Тһе poles 
are of steal lami- 
nations bolted to 
— the yoke. They 
FR have projecting 
pole-pieces to in- 
crease cross вес- 
tion at pole 
face, во as to obtain proper magnetic density to ensure 
good performance of the commutator. The armature wind- 
ing consists of copper bars shaped on a former, and insu- 
lated with oiled cotton fabric before being placed in the slots. 

The parts of the winding projecting pud the core are 

supported on cylindrical extensions of the end rings and 

fastened down on 
them with brass 


Sis. bus bars, 
o supply light 
when the Pci 
ery is sto 
and to heces 
dynamos in the 
morning, the bat- 
of accumu- 
latorg has, ag 
already stated, 
een provided. 
These are by the 
Todor Company, 
and consist of 260 
cells, with a dis- 


Forcharging these 
boo Alter. а 
Coster iz con- 
Ced in serie 


d | 
primary ai — Special design. Each transformer has the 


considers J Separated, so as to give the effect of a 
of volta : н rt actanoe, Ши тыр к giving a large range 
in on the rotary converter to provide for the alteration 


t 
are digi Volts required by the cells. The switchboards 


In the illustrations, 


View or ECONOuISERS. 


binding wire. The 
two bars forming 
two sides of the 
coil are connected 
together with cop- 
per clips. On the 
outer side these 
clips are extended 
downward from 
the connections to 
the commutator, 
and into slots in 
the commutator 
segment, The 
collector rings are 
connected to the 
winding by solid 
bars securely 
fastened. The 
field winding is 
arranged for even 
compounding to 
give constant vol- 
tage at the termi- 
nale. The weight 
of the armature 
is about 4,400 Ibs., 
and of the 
complete machine 
17,500 Ibs. 
This three-phase system of distribution is ‚ Specially 
designed to give the maximum of wer at any point of the 
system on the most economical basis. A 500-volt con- 


tinuous current direct from the rotary converters in the main 


station feeds the trolley lines for two miles on either side of 
the station, while the Middlesbrough and Linthorpe sections 
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of the lines are fed by a current transmitted at 2,500 volts 
from the main station to the sub-station at Newport, and 
there transformed down £o that power is delivered from this 
sub-centre direct into the line at 500 volts. 

The considerations leading to the adoption of this method 
of distribution have reference not only to the position of the 
main generating station and the properties otherwise avail- 
able as car sheds, machine shops, &c., but to the length of 
theline, and the reeulations of the Board of Trade as to 
the earth return. For reasons readily understood, the com- 
pany was impressed with the importance of river frontage, 
and as this adjoined the property already acquired from the 
old company, the site secured was rendered suitable in every 
way for the main electric power station, while the Newport 
property was found to be situated most favourably for the 
purposes of a sub-station. 

- The generating station switchboard consists of 14 polished 


panels, three rotary converter panels, one line feeder panel, 
one Board of Trade panel. In general arrangement and 
construction this switchboard is similar to that in the main 
generating station. 

The transformers are of the air blast type, a blower forcing 
a current of air through the core and winding for the purpose 
of carrying off the heat. Frequent open spaces in the iron 
lamination of the core and betwecn the coils of the winding 
form ducta, through which a constant supply of air is forced, 
во ав to thoroughly cool all parts of the apparatus, The air 
blast is obtained from a blower, operated by a direct current 
motor of 13 H.P., taking current from the 500-volt bus bars, 

The feeder cable which transmits the three-phaso current 
at 2,500 volts from the central power house to the sub- 
station consists of two centre core cables, in each of which 
are three condactors of copper suitably insulated, each con- 
ductor having an area of 50 square millimetres ог 0775 


DIAGRAM OF GENERATING STATION SWITCHBOARD. 


marble panels having a total overall length of 29 feet 
4 inches, and a height of 10 feet 3 inches. The various panels 
are :—One boosting rotary converter panel, one battery panel, 
three transformer panels, three generator panels, two high 
tension feeder panels, two rotary converter panels, one line 
feeder panel, one Board of Trade panel. 

A special feature of the switchboard are the high tension 
switches. These switches are double break; all contacts are 
mounted on ebonite pillars and placed on opposite sides of 
an insulating plate, so that no arcing can take place between 
the positive and negative terminals. The switches are placed 
high up out of reach, above the top of the panels, and are 
operated by the handles shown in the illustration. 

The sub-station switchboard consists of 13 polished 
marble panels, having an overall length of 23 feet 4 inches, 
and a height of 10 feet 3 inches. The various panels are as 
follows :—Six transformer panels, two high tension feeder 


square inches. With this small section it is possible to 
transmit 300 kw., with a loss of less than 5 per cent. At 
the sub-station this current is reduced by “step-down 
transformers of 80 kw. capacity to 320 volts; and this 
current is then passed into the alternating current side of à 
rotary converter, from which a direct current of 500 volts 18 
drawn to feed the portion of line supplied from the sub- 
station. 

A novel feature of the main station equipment is a com- 
кель of static and rotary transformers for charging the 

atteries. 

The charging current is passed through the rotary, and 
the volts raised from the line voltage (500 volts) to а maxi. 
mum of 650 volts for charging. There being no direct 
current primary generators in the station, it became 8 
problem how to charge the batteries for supplying the ex- 
citation to the H.T. three-phase generators. 
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This was solved in the following manner :—A rotary con- ; 
verter was designed to supply the difference between the line 
voltage and the variable voltage required for charging; com- 


bined with this was 
a static transformer. 
having a ratio of 
transformation of 
830 to 80 volts on 
a non-conductive 
load; the trans- 
former was designed 
with a large amount 
of leakage between 
the primary and 
secondary, the 
leakage beiog ad- 
justed so that by 
changing the phase 
of the armature 
current by variation 
of the field current 
of the booster, 
the transformer 
ratio is varied, 
and consequently 
the voltage on 


the collector rings. In this way it is possible to vary the 
voltage on the continuous side of the rotary from 40 volts to 


* 
i 
a 
А 


2 


4 
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View or RorARY CONVERTER, ENGINE AND THREE-PHASE GENERATOR. 


DIAGRAM OF MIDULESBROUGH SUB-STATION SWITCHBOARD. 


150 volte. The charging current is 60 amperes. The 
armature of the rotary is designed co carry 60 amperes con- 


tinuously, 


THE OvTSIDE WORK. 


In Corporation Road, Newpo 
Middlesbrough, and Bridge Road and High Street, Stockton, 


rt Road, and Albert Road, in 


centre poles аге 
used, all the 
remainder of the 
route being fitted 
on the side pole and 
bracket system. 
The poles are of 
ornamental design, 
20 feet in height 
above the tracks, and 
are made of steel 
tubes in three 
lengths, which over- 
lap, and are jointed 
and 5 
by a special process 
while Phot. i The 
pole is sunk 6 feet 
in the ground, being 
emb:dded in Port- 
land cement con- 
crete, and an orna- 
mental cast - iron 


base is provided, which rests on the kerb on the side walk. 
The poles are placed at an average distance of 120 feet apart. 


The bracket arms which 
gupport tbe trolley wires are 
composed of steel tubes, sup- 
ported at the inner end by an 
ornamental ecroll in wrought- 
iron, giving to the pole a 
most artistic finish. Two wires 
running from end to end of 
the lines convey current to the 
car motors by means of trolley 
poles fitted upon each car. 
These wires are 000 of hard 
drawn copper, 364 inch in 
diameter, and are divided by 
sectional insulation. There 
are overhead points and cross- 
ings at the ends of the lines 
and at the branches leading 
into the main and sub-stations, 
and on the lines as well as in 
the sub-stations the cars are 
moved and handled entirely by 
the trolley. 

The section pillars are of 
cast-iron, and are placed at each 
half mile section on the road. 
They are about 4 feet in 
height, and are placed on the 
kerb lines, so that they are 
accessible from either side, 
They contain switches for cor- 
necting up or disjointing the 
sections of trolley wire, so that 
by their aid it ia possible to 
cut out a section of trolley 
line or feeder as may be 
desired, without interfering 
with other parts of the 
line. 

The bond adopted is that 
known as the “Columbia 
0000 rail bond,” which pre- 
sents iteelf as the most 
efficient in respect to contact 
and colidity when fixed. This 
bond is of solid copper with 
bent terminals. The ter- 
minal is inserted in a 
hole clean drilled on the 
inside of rail, and & copper 


thimble is put in from the outside, the two are then 
steadily expanded with a screw cramp by bydranlio pressure, 
thus obviating the see-saw motion in the fixing of other 
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patterns of bonds which so often results in a bad or 
insufficient contact. 

The whole of the electrical plant and equipment here 
described has been supplied under contract by the British 
Thomson-Houston Company, Limited, and the installation 
has been specially supervised by their consulting engineer, 
Mr. Horace F. Parshall, M.Inst.C.E. 

New cars have been specially designed for this service and 
are each capable of seating 60 passengers. They are mounted 
on four-wheeled bogie trucks of the Maximum traction type, 
and each track carries one G.E. 800 motor, the motors being 
connected up to series parallel controllers, type K-2, one on 
each end of the car. 

The signal lamps, head lamps, and saloon lights are electric, 
10 lamps being employed on each car ; the internal lighting 
thus forms a great contrast to that of the old horse or steam 
cars. 


I Mic СД lUe. y. 


has condescended to give details of his seheme and even 
estimates of its cost. In the World, N.Y, of July 10th, 
this scheme is described with a flaring illustration of the 
globe wound with a dozen turns of a cable, through which a 
current is being sent by a dynamo bigger than the great 
pyramid, The scheme of this “celeb electrical engineer” 
is to turn the magnetic axis of the earth by means of 
these ampere-turns into the plane of the equator. This he 
might possibly effect, but owing to some curious twist in his 
mental constitution he imagines that the axis of rotation 
would follow the magnetic axis. Spain is thus conveniently. 
transferred to the arctic regions, and the obatinate resistance 
of the Spaniard overcome in the twinkling of an eye” by 
freezing him out. The only reason given for expecting this 
extraordinary result is that the iron in the sun would by its 
magnetism go act on the new magnetic poles of the earth as 
to change the axis of rotation. What conceivable process of 


à 


GENERAL VIEW or TIREE-PHASE GENERATORS. 


It is only right that we should extend our congratulations 
to the Imperial Tramways Company, and to Mr. Clifton 
Robinson in particular, on the splendid system which they 
have completed. We made а close inspection of the whole 
of the plant, both inside and outside, and we were struck 
with the completeness of detail that characterised the whole 
of the work. No inspection has given us greater pleasure 
than that of the Middlesbrough and Stockton Tramways ; 
it can fairly claim to be the model tramway of the country, 
and it should have great inflaence in determining the 
method of electric traction in other towns. 


Miraculous Electricity.— It has been commonly reported 
that Edison had a plan for destroying his country’s enemies 
by electricity by merely pressing a button, but we have 
never seen any description of his plan. A fellow countryman 
of Edison, however, has elaborated a plan which will do all 
that Edison professed to do, and a great deal more, and he 


reasoning would lead to this conclusion we cannot imagine. 
The “celebrated electrical engineer” appears to have put the 
cart before the horse. Change the axis of rotation and very 
probably the magnetic axis will follow it ; for in the opinions of 
leading scier tists the magnetism of the earth is caused by its 
rotation. The true theory of the origin of the earth's mag- 
netism cannot be said to be established, but we have no hesitation 
in saying that the theory of the sensational writer in tbe 
World is the least likely of апу we have heard.  Scient- 
fic romances should have enough verisimilitude to save them 
from being ridiculous. Jules Verne's success was in great 
part due to the fact that he kept this maxim in view, the 
* celebrated electrical engineer” of the World has failed, even 
a8 a romancer, by neglecting it, But no doubt many of the 
readera of the World will look upon the article as a serious 
scientific prediction, and our contemporary becomes respon- 
sible for disseminating falsely so-called science. The result 
that would follow the realisation of this immensely costly 
and impracticable scheme would more probably be an epi- 


demic of bad language among mariners than the freezing 
ont of Spain. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 234.) 


Belfast.—The Belfast Tramways Company and the Cor- 
poration have been trying to come to terms over the question of 
electric traction. All agree that there ar» advantages to be reaped 
by the use of electricity, but it will be understood that the company 
cannot convert their system unless they get a reasonable extension of 
the lease to make it worth their while. Fourt en years was suggested 
but the Corporation made a dead stand against it and the matter 
dropped fora considerable time. Last week the Sub-Electric and 
Law Committee submitted a report to the Corporation on the 
subject, and there was a lengthy discussion. The introduction of 
electric traction, inclading some proposed extensions, is estimated at 
£525,000. The committee submitted the following heads of a pro- 
posed arrangement to a deputation from the company for considera- 
tion by the Board :—" 1. The valuation of the company's lines, &c., as 
for 1907, to be now ascertained, so that the amount to be then paid 
by the Corporation therefor shall be fixed. 2. Tho lines, &«., to ba 
kept in the like good repair by the company in the meantime as 
they are at present. 3. The company to assign to the Council their 
right of purchase of the subsidiary lines. 4. The company to work 
the lines electrically until the termination of the present term. 5. 
The Council to provide fuads to make such extension as may be 
matually agreed on, and to elecirically equip the lines. 6. The 
company to pay — per cent. per annum on the funds expended by 
the Council, and — per cent. for depreciation. 7. The company to 
take electrical power from the Council at a price to be fixed yearly 
by ап electrical engineer to be agreed on. 8. The company to be 
indemnified against loss from failure of the Corporation to supply 
power. 9. The company to assist the Corporation in procuring an 
Act of Parliament to carry ont the arrangement. 10. The fares to 
be arranged either on the basis of id. for approximately one mile 
stages, or 1d.all the way in one car. If sucha basis meet the 
approval of the Council and the company, the details to be arranged 
subsequently.” | 

Cheltenham.—At last week's Council meeting Alderman 
Norman, in introducing the minutes of the Electric Tramways Com- 
mittee said it was most important that the two railway stations 
should be connected by the proposed electric tramways. The only 
pes mode of getting to the top of Oleeva Hill was by the over- 

wire system, no other system could bs practically adopted. 
There were four applications from persons or companies willing to 
undertake tbe tramway Jine, the Committee had decided to prefer 
the application of Mr. Nevins, and they had done so because Mr. 
Nevins had acted very honourably towards the Council on the 
previous occasion when the subject was considered. Mr. Nevins was 
acquainted with the requirements of the town, and he knew the 
route, which other applicants did not know so well, and they bad 
у, оп a previous occasion, arrived at an understanding with 
him as to certain details in connection with the laying dowa of the 
line. The committee consider that the pitching or paving along the 
route should b: either of Australian or other hard wood blocks or of 
the MacDougall bricks. Although the initial cost of wood blocks 
was greater than macadam, the expense of subsequent maintenance 
waa very much less, but the matter of paving would be left for the 
Council to determine. The committee thought that owing to the 
amount of trafflo between the Midland and Great Western sta! ions 
it was sufficient to justify two lines, and he (the speaker) hoped that 
the Council would pass both routes. There was every reason to 
believe that property along the routes would greatly increase in 
valne when the line commenced.—Councillor Mills seconded tbe 
adoption of the minutes.— Councillor Major-General Macdonald 
moved the following amendment: That the Queen's Road and 
Lansdown Road route bs dropped."— Alderman Drew seconded 
the amendment. After discussion Councillor-General Macdonald's 
amendment was carried and the minutes confirmed. : 
Ia a letter to the Town Olerk Mr. Nevins stated that, if possible, 
he would undertake the construction of the tramways in the winter, 
60 as to have them ready for running by next summer. 
The 


Colombo.— The electric tramways are progressing. 
Ceylon Observer says that there is not much more to be done to 
complete the permanent way, and the central power station is now 
constructing at the Pettab, the men being at work day aud night. The 
machinery and apparatas were in Ceylon last month awaiting erection. 
The cars may start running before the end of the year. 


Dablin.—In ап article on the progress which is being 
made with the constraction of electric tramway extensions in Dablin, 
the Daily Nation says that:—' The work in connection with the 
equipment of the city with a full and complete electric tram system, 
is vancing every day. The Haddington road extension to Nelson's 
Pillar is completed, It will be some time, however, before the cars 
will be able to perform the entire jouraey to the Pillar, as owiag to 
the fact that the Drainage Works are in progress on the O'Connell 
Bridge, the trams from Hadd Road cannot cross at this point. 
The North Quay line is practically completed, and will, in due courae 
have ita electric system service running, with the highly satisfactory 
result that a continuous connection between Parkgate Street and the 
Pillar will be established. The line connecting Rathmines and 
Ballsbridge, constructed for the purpose of bringing the inhabitants 
of the former township within easy reach of the sea, has b:en com- 
pleted, and it is expected that within the next few days horse cars 
heat ш over this secticn. Оз the North Circular Road the 

onverting 
between the Phoonix Park and the Pillar is progressing rapidly, 


the line into an electrically equipped connection. 


while on the Harold’s Cross and Palmerston Park lines a similar 
work has been taken in hand, and the necessary operations are 
already Sring pussed forward energetically in George's and Aungier 
Streets. ing it all round, the work is in a very advanced state. 
Of course, а great deal still remains to be done before every line 
which has been undertaken will have its tram service complete and 
in full working order, а very great deal depending in this regard 
upon the erection of the Ringsend Power Station, which has yot to 
be constructed. The promoters, however, are not without hope that 
the commencement of the next year will see Dublin in possession of 
в tram service far superior to that of any city in the United Kingdom, 
and quite as effective as апу similar service of which any city in 
America can boast." 


Farnborough.— Messrs. Wm. Webb & Co. have intimated 
to the Lambeth Vestry that the application to the Light Railway 
Commissioners for an order to authorise a light electris railway from 
Herne Hill to Farnborough will not be proceeded with. 


Glasgow.— last week the Corporation approved of the pro- 
posals of the Tramways Sub-committee for the conetructing of various 
sections of new tramways making altogether 11:13 miles of extensions. 
The recommendation was made “in anticipation cf horse traction 
being superseded.” A Bill for the new lines will be promoted in the 
next Parliamentary session, and as in the meantime the Springburn 
trolley line will be op2ned, we may, we suppose, take it for granted 
that the above new lines will be equipped on the same method. 


Greenock.—The Electricity Committee has decided to 
approach the Greenock and Port Glasgow Tramways Company with 
the view of ascertaining whether, in the event of municipal electrical 
works being put down, they would employ electricity for the working 
of their tramways. 

Haddersfield.—The members of the Huddersfield Cor- 
poration have been provided with a report relative to the application 
cf electric traction on the Lindley and Oatlane sections, and Mr. 
J. Pogson, the tramways manager, deals exhaustively with the 
question and gives many facts and figures. The oa tener cost of 
equipping the section for electric traction is as follows:—'' Equip- 
ment of line, including overhead constraction poles, bonding, and 
feeder pillare, £10,750; engines and dynamos, £4,300; eight motor 
cars, £5,200; battery, £750; feeders, £5,000; engine foundations, 
battery house, car house, spare parts, and sundries, say, £2,000; 
total, £28,000; say, £4,200 per mile The financial and other charges 
for the items, viz., £4,300 for engines and dynamos, and £5,000 for 
feeders, should be included in the charge of 14d. per unit for the 
current." The total income required to balance estimated expenditure 
is £9,902, and the actual income for last year for the present system 
and mile age was £8,236. These amounts leave £1,666 to be earned 
by the extension of the tramways to Outlane, and tbe increase of 12 
per cent. on the mileage on the existing system. 

Hull.—The laying of the electric tram lines is in full 
swing. | 

Johaanesburg.—A movement is again on foot to get а 
concession from Government to inaugurate a system of electric trams 


for Johannesburg. The Standard and Diggers News says that 
endeavours are being made to enlist the sympathy of the Raad 


members. | 

Johnstone.—At Johnstone Town Council on Monday 
Provost Thomson and all the membera expressed their complete 
satisfaction with the working of the electric tramways in Rouen and 
Havre, where they bad been on a visit of inspection. It was unani- 
mously agreed to invite the British Electric Traction Company to 
take steps to have the system extended to Johnstone. Mr. Wm. Raid 
said the matter would come before the Board of Trade next month 
for their consideration and approval. A resolution was adopted 
thanking the Electric Traction Company for their generosity and 
courtesy in sending a deputation to tha Continent to judge on the 
important question of electric tramways.. 

Leeds.—At a recent City Oouncil meeting it was stated 


with regard to the tramways that the gross receipts for June were 
£4,273 in excess of the receipts for the Macias tol month of the 


. previous year, sn increase equal to 72 per cent., but that the profits 


for the past financial year only amounted to £343. 


Limerick.—Mr. Warden-Stevens appeared before the 
Corporation the other day to ask for the position of consulting 
engineer in connection with the electric tramway which has been 
suggested for the city. At present he is engaged in the electric 
lighting of Fermoy, and he would proceed from that place to Qaeens- 
town for а similar purpose. Не pointed out tbe necessity for 
having expert advice before any system of electric tramways was 
decided upon, as one system of electric tramways was not suitable to 


every place, the local conditions and circumstances being absolutely 


essential points for consideration. The plans of the different com- 


| panien would have to be examined carefully, and a report prepared 
ya 


n expert should go before the Corporation. Mr. Warden-S 
was to appear before the Council yesterday. : din 


Liverpool.—It appears that Sir Arthur Forwood has 
rejoined the Tramways Committee as deputy-chairman. The policy 
of the Committee was assailed by several members of the City 
Council last week, and in the course of a reply the chairman (Mr. 
Oalton) said that: “He accepted the chairmanship of the committee 
havirg a definite line of policy, and the city might reasonably look 
forward to the completion of the experimental route to the Dingle 
by September, and the establishment of mechanical traction all over 
the city within a space of two or three years.” 
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Metropolitan District and Electric Traction.— Mr. 
J. 8. Forbes, chairman of the Metropolitan District Railway, made 
the following statement to the shareholders on Friday last, re elec- 
tric traction: " You know we have also received sanction in a Bill 
to supply electricity to our railway, and we are now in accord with 


the Metropolitan on that subject. We have authorised two per- 
m t people, Bir J. Wolfe-Barry, and Mr. W. H. Preece, 
e 


of the Post Office, and at present president of the 
. Bociety of Engineers, to study this matter specifically and experi- 

mentally. Of course, one knows something about the ordinary eleo- 
trical railway made with express reference to electrical traction— 
tunnels of a moderate breadth and height, &c., such as those that are 
being constructed under Oxford Street. Our railway is a totally 
different problem: There we have our way made part in tunnel, 
part in the open, part on girders, px on arches, &c., involving very 
difficult questions of structure, and with a certainty, that, for a time 
at least, we shall bs under the obligation to admit on our railway 
under running g power enjoyed by the companies, the trains of some 
. Others which probably ropelled by locomotives. Therefore, 

the problem is not so easily settled as is that of the question of the 
underground railway in the centre of London, or in the south of 
London. The Italians say that men who go slowly, go surely. We 
. cannot afford to be in a hurry over a matter of this sort. Then there 
is another scheme—a very ambitious one—and that is the duplicate 
ct between Harl’s Court and the Mansion 


our minds to the 


Middlesbrough, —Messra. George and Samuel White acted 
as hosts toa party of members of the Bristol Stock Exchange, 
who paid a visit last Friday to the Middlesbrough, Stockton, and 
Thornaby electric tramway system which has just been opened. Mr. 

Robinson met the party at Baltburn, where lunch was served 
at the Zetland Hotel. On Saturday the party went over to Middles- 
brougb, and а special car covered with floral decorations conveyed 
them over the system. Luncheon was served at the power station, 
and there was much happy speech-making. 


Oldham.—The Surveyor’s Committee dede resolved : 
That the Council be recommended to authorise and direct this 
committee to take all the necessary proceedings to promote in the 
next session of Parliament а Bill for the purpose of authorising and 
enabling the Corporation, subject to existing leases, to work any 
tramways for the time being belonging to them either by electric, 
animal, or other power, and to place and run carriages thereon, and 
to take tolls, rates, and charges in respect of the use of such carriages, 
or to lease the said tramways if the Council should determine to do 
80; to construct and lay down additional tramways within the 
municipal borough, and in case any of the townships within the 
Parliamentary borough should desire the Council so to do to enable 
the Corporation to enter into agreements with the authorities thereof 
to lease, work, and use any tramways for the time being situate or to 
be constructed in all or any of the townships, or to supply electric or 
other power to enable such authorities to work and use their re- 
spective tramways.” The Town Clerk was instructed to write the 
authorities within the Parliamentary borough to obtain their views 
on the matters mentioned in the resolution referring to their 
respective districts. 

Ata ишаре, E the committee on Wednesday, last week, Alderman 
Eckersley, an, said he hoped the members would look care- 
fully into the matter before the next meeting. A number of the 
members asked that they may be supplied with a copy of Prof. 
Kennedy’s report on the subject, and the borough surveyor promised 
that such should be done. 

“When the matter came before the Oouncil last week, Alderman 


pponden Road to a certain 
point. It had also been incidentally mentioned that it would be an 
advantage to make the ronte up Henshaw Street, Market Street, and 
Chadderton Road to the borongh boundary. The committee hed 
received communications from the out-districts— Royton, Crompton, 
. and Lees—and they seemed to be in favour of joining with Oldham 
in the proposed scheme. The committee were unanimous in the 
view they put forward as to promoting a Bill in the next session of 
Parliament. The Committee will make the requisite inquiries as to 
cost, and will report. 


Redcar.—At a recent Council meeting a letter was rad 
from the manager of the Middlesbrough Electric Tramway Company 
erg АЧЫ the application of the Council to run to Redcar, saying 
that the matter would be submitted to the directors for their 
consideration. 


South Staffordshire.—On Monday, at a meeting of the 
Wednesbury Town Council, the Mayor (Alderman Oldbury), proposed 
а resolution to the effect that it is desirable that all the local authorities 
within the district of the South Staffordshire Tram 
should take steps with a view to purchasing the tramway lines within 
their respective districts, and also to oppose the proposed application 
to Parliament of the British Electric Traction Company, Limited, 
for a Bill to confirm a lease of the tramways to that company. The 
Mayor also stated that he was in favour of overhead ic trac- 


pan .—Oouncillor Lawrence said that the remarks of Al 
i were insulting to the representatives of Wednesbury, Wal- 
sall, and the other local authorities which had met and discussed the 


7 асаа motion was subeequently supported by Alderman 


ilson Lloyd, Oouncillor J. Griffiths, and by the Mayor. It was 
agreed to by a large majority, only Alderman Williams, in fact, 
op A similar resolution to the above was passed at a meeting 
of the Walsall Town Council on Monday without opposition. 

Southampton.—The umpire in the Southampton Tram- 
ways Arbitration, appointed to determine the sum to be paid by the 
Corporation for the acquisition of the undertaking, has edge as 
follows :—" I award and determine that in case the Court be of 


hundred and sixty-three pounds (£109,963).” When the 
case was before the umpire and arbitrators the company's claim, 
as stated by Mr. Glenn, the secretary, upon the basis i rte 
224 year's purchase, was £120,532, and the valuation e by the 
Corporation upon the basis of structural value was £37,963. Taking 
the latter valuation the umpire’s figures exceed those of the Corpors- 
tion by, in round figures, £11,500, whilst on the alternative basis he 
decides that the company asked £10,500 too much. Unless the 
parties can come to terms the opinion of a Court of Law will have 
to be taken as to which of the valuations is legally correct. 


St. Helens,.—The Electric Lighting and Traction Com- 
mittee have vae а new time table for the tramways on the in 
auguration of electrical traction, which is now being introduced. 
The Prescot section will consist practically of a half-hourly service 
throughout the day with a 15 ине service to St. Ann's. There 
will be a 15 minutes’ service on the Denton's Green and Peasley Orosa 
sections, and a 20 minutes’ service to and from Haydock. 


Walton-on-the-Naze.—The pier electric tramway has 
been constructed and opened. Messrs. Lowdon Bros., of Dandee, 
carried out the work, under the supervision of Mr. Geo. Balfour, 
ALE.E. The plant comprises a locomotive type boiler, a 50-H.P. 
compound vertical engine directly coupled to & dynamo for supply- 
ing current for three cars. The third rail system is employed, and 
Peckham trucks are used. The pier is lighted by means of 100 СР. 
lamps. The length of the railway is just under half a mile. The 


8 handed over the undertaking to the Pier Company last 
w | 


The Waterloo and City Railway.—This new electric 
underground was opened for public traffic on Monday last and seems 
to have been well patronised. Each train with its four coaches will 
accommodate 240 passengers. The journey occupies about five 
minutes, and the trains run at short intervals throughout the day. 
There is only one class. The fares and season ticket rates have been 
fixed as follows:—Fares (to be paid at the tarnstiles), single, 2d.; 
return, 3d. Season tickets. Twelve months, £3 10s.; six monthe, 
£1 16s.; three months, 19s. London and South Western season 
tickets can be made available on the Waterloo and City Railway by 
the payment of the additional charges mentioned. In the first 
instance, at least, there is not to be any Sunday service. 


Wigan.—The Royal assent has just been given to the 
Wigan Corporation Act, 1898, by which power is obtained to work 
the tramways in the district by mechanical power. The Wigan 
tramways were first worked by horses, but now the cara are drawn 
by steam engines. Should a change to electric traction be desired, 
the Corporation have power to construct and maintain a station for 
generating electric energy on a portion of their gas estate. In the 
event of any of the tramways being worked by electricity, there ate 
poene provisions in favour of the District Councils of Ince, 

emberton, and Hindley, through whose areas the present lines ron. 
At last week's meeting of the Wigan County Borough Council, the 
hope was expressed that the Wigan and District Tramways Company 
would ask the Corporation to put down electrical traction to substi- 
tute the present steam power. 
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TELEGRAPH AND TELEPHONE NOTES. 


Building a Pacific Cable,—The New York Electrical 
meer discusses the desirability of having an American Pacific 
cable, editorially, in the following terms :—" This country can never 
be a Eu power, but it is rapidly becoming a great Oriental 
ower, and it is high time we built the Pacific cable about which there 
as been so much talk. Even if Spain should not wholly surrender 
her Pacific colonies now in making peace, she will have to let go 
j or later, and then we shall have to step in once again. The 
v4 wich Islands are ours by sheer weight and drift of events, and 
it ve for our future trade to keep open doors” in the Far 
Hist, wherever possible, s that the hand of fate compels us also to 
insiet on a prominent place in that part of the world, as owners if 
nad be, but as rightfully there anyhow. We will go there peace- 
folly we can; butif we cannot we will smash anything or anybody 
that gets in our way. [Go it, brother Jonathan! You've done your 
pore iy Cube, the next thing to fight for must be this “ open door." 
We afè with you heart and hand.—Eps. Егис. Rev.) Such being 
date, it is foolish any longer to be in touch with our dependencies 
i markets by the roundabout way of Europe; and this 
id cable landing on our Californian shore and running 
к» to Hawaii, Japan, the Philippines, China and Australia 
muti be boil forthwith. That is a large contract, but that 
кїм} is equal to the outlay, and as we have not yet 
the 0 ction and laying plant, our English friends will gladly 
mé the рош Fe o the job for us, (Certainly we will: 
whi my you, Messrs. І. R. G. P., T. C. and M., Henley's, &c. ?—Hips. 
Brio, Rev.) while their Government will lend all the aid it can, if 
enlf fot selfish motives, and the more readily because our co 
the success of that larger generous plan of oo 
atetwoutze under which there is no discrimination. We are glad to 
noté; thérefore, that the Executive Council of the Hawaiian Govern- 
men granted to the Pacific Cable Company the right to land a 
re which will connect with the U.S.A., China, and Japan. 
fold, the company proposes to lay 12,345 miles of cable, and the 
Нш кйш i to алыш, * 
gte ts the pro authority, which, we e, now 
Aal, tained, th the addition of a reasonable subsidy to be off- 
set by the free transmission of governmental messages. The Pacific 
Oa mpany, with a capital of $10,000,000, and with such men as 
J. P. „J. K. Tod, J. A. Scrymser (of the Central and South 
ушы oe 5 puras Baylis, 5 m - quite 
com carry out i s and purposes in good style, an 
shodld find an excellent return for its investment.” 
It id stated in an American newspaper that on July 20th the 
Executive Council of the Hawaiian Government signed a contract 
with the Pacific Cable Company to lay a cable between the United 


Stated, Hawaii and Japan, China and the нг күн, the contract 
being for a period of 20 years The Pacific 


ble Company is 

talised for $100,000,000 (sic) James A. Scrymser is president 
and Bdmond L. Baylis is vice-president. The other directors are 
Admiral John R. Irwin, J. Pierpont Morgan, and J. Kennedy Tod. 
The company bas been operating quietly, with the co-operation of 
this Government and Hawaii, pending the annexation proceedings." 
It n added that the work of laying the cable is to be completed 
within six months, and that most of the surveys have already been 
taken. The price to be paid is said to bs $10,000,000. 


New French Cable in the Soudan,—The Pall Mall 
Gazette Paris correspondent says that information was received on 
Monday at the Ministry of Oolonies to the effect that the new tele- 

phic line destined to connect the Soudan and Senegal with the 

h colony of Dahomey will shortly reach Fada N’Gourma on the 

danese side, and go beyond Djiougou to the north of Carnotville 

vh the Dahomey side. The junction of these two lines will be 

Accomplished by the end of the year, and after next pw regular 

munications will be established between Senegal, the Soudan, and 

ahomey, thus freeing French West Africa from the necessity of 
Utilising the English submarine cables on the African West Coast. 


The Pacific Cable.—In the House of Commons last 
week, Mr. Lowles asked the Secretary for the Oolonies whether, 
seeing that the Government of the Dominion of Oanada bad ex- 
pressed ite bras me to contribute or guarantee one-third of the 
cost of an all-British cable vid the Pacific to the Australasian 


portion, Her Majesty’s Government would agree to contribute or 
the remaining third. Mr. Ohamberlain said, in answer 


о тош receive due consideration from Her Majesty's Govern- 


St. James Vestry, Westminster, and the Telephone 
Company.—A long discussion took place at the last meeting of the 
Vestry consequent upon the presentation of a report by the Works 
Committee on a letter scelte from the National Telephone Com- 
pany. The company stated that serious inconvenience had been 
caused to а number of their subscribers through an interruption in 
ut service owing to the fire which occurred in Heddon Street; that 

ey were experiencing considerable difficulty in керо the wires 
Overhead; and submitted a scheme for placing the wires under- 
Hue by which it is proposed to lay mains and run wires to 

buting stations in a number of streste in accordance with a 


lan submitted. In this connection the Works Committee mentioned 
that they had ascertained that the company were prepared to enter 
into an agreement to pay 5s. per annum for every exchange 
subscriber’s line whose premises are situated within the parish, and 
that they had been age rat the терш superintendent and 
district manager, who attended the committee, that there are about 
360 subscribers in the parish. The committee recommend that 
subject to the company submitting an amended plan and application, 
omitting the condition relating to further extensions, and agreeing to 
pay the sum of 7s. 6d. in lieu of 5s. for each separate exchange 


. Bubscriber's line, the application should be granted. The Vestry 


Clerk stated during the discussion that the company had written 
stating their inability to pay 7s. 6d. for each line. Eventually, on 
the motion of Mr. Cheney, an amendment was adopted by 13 to 7 
votes deciding to invite the local authorities adjoining the parish toa 
conference to discuss the question from all points of view. 


The Telegraph Wire Export Trade.— The fluctuatin 
character of the export trade of this country in telegraph wire an 
apparatus connected therewith is well illustrated by the returns which 
have just been issued relating to the shipmente during July. From 
£14,528 in June, they declined to only £45,600 last month, which 
compares with £136,547 in the corresponding month of last , and 
£53,139 in July, 1896. The figures for the seven months ending with 
J aly show a total value of £546,496, as against £607,273 in the same 
pe pe of last year, and only £396,402 during the first seven months 


96. 
Telegraphic. Interruptions and Repairs :— 
B Bt. (Angl ) 1993 | 
rest-8t. Pierre 0,1869) A - * 

West Indies TN г, 

Bt. Oroix-Trinidad de Nov. 90th, 1896 $9 | eee 

Ouba ove ull 006 June 10th, 1898 ev % 

Amason Company's cable— 

Oable bey Gurupa vo. June 8th, 1888 өөө өөө 
Accra-Kotonou - .. Aug. 8th, 1898  ... ee 
Hong Kong-Manila... ... May 3rd, 1898 ... ге 
О Latakia eee [I] Feb. 10th, 1898 006 [11] 
Bo o-Bissao өөө өөө July slat, 1898 TT өөө 
Са Town-Mossamedes 000 Aug. 2ad, 1898 eee eee 
О eh-Medan [TII ove Aug. 9th, 1898 00 ene 

LANDLINRBS. 
Trans- Continental line be- 
yond e ВГА ene Ta dak. 15 1696 Lo Ad eee 
Saigon-Bangkok ... .. August lst, 1898 .. August 7¢h, 1893. 
Siberian lines, Ischita- 
Stretenskaia eee coe August 8th, 1898 eee eo 


Telephone Communication between Paris and 


Berlin.—The Belgian Government is reported to have proposed to 
the German Government the establishment of telephonic communi- 
cation between Paris and Berlin vid Brussels. The French Govern- 
ment, it is said, has already approved of the scheme. 


CONTRACTS OPEN AND CLOSED. 


OPEN. f 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persons desirous of entering into arrange- 
ments for the wiring of premises within the borough on system 
of deferred payment: Particulars from Messrs. ‘Pacey, Clirehugh 
and Billar. our “ Official Notices" August 5th for particulars. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. Вее our 
" Official Notices” for particulars. - 
Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &., battery, switch exhaust, feed, 


and other pipes for the establishment of electricity works. Con- 


sulting ойлон, Prof. A. В. W. Kennedy. See our Official Notices” 
wee | 
Halifax.—August 24th. The Corporation Tramway Oom- 


` mittee is inviting tenders for ignara and forming about 5 miles 


of tramway track within the borou Particulars on lic iti 

to Mr. Edward R. 8. Escott, CES borough engineer, Town Hall, 
. Hull—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, a 460-kw. high tension continuons current 
ornamo; е козо ун X 8 feet Lancashire boilers, for the electric 

ght works. Ci rical engineer, Mr. A. B. Barnard. 
“Official Notices? July 29th. ^ кеш 


London.—August 15th. The managers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex. Specifi- 


Ed 
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cation, &c., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Оговв, W. O. See our Official Notices 
July 22nd for particulars. 


Londom.—August 17th. The East Indian Railway 
Company is inviting tenders for the supply and delivery of electric 
overhead travelling cranes and a steam electric power plant. Speci- 
fications to be seen at the offices, Nicholas Lene, London, E.O. 
Tenders are to ke sent to Mr. A. P. Dunstan, secretary, marked 
“Tender for Travelling Cranes,” or as the case may be, not later 
than 1 p.m. on 17th inst. The company reserves to itself the right to 
divide the order. A 21s. fee is charged for each specification. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of abcut 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
pany's Permanent-way Engineer's Office, Donington House, Norfolk 
Btreet, Strand, W.C. 


Patras.—The following notice appears in the 7'mes :— 
"On Sunday, the 16.28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and its suburbs. In case the 
lightiog will be executed by gas, the period of the concession will be 
of 35 years, or in case the lighting will be executed by electric light 
or another light, the duration of the concession will be left to the 
discretion cf the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 
1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submitted under sealed cover. A copy of the above-named 
dccuments, in Greek or in Frencb, wiil be delivered to every 
interested firm which will ask it from us or from the president of the 
municipality. 

" Patras, July 12th, 1698. | 
" The Mayor of Patras, 

“ Thanos Canacaris.” 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilera, economisers, condersiog plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation wbich is to 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Billar. See this week's Official Notices August öth for particulars 
of the various sections. | 


Roumania.—S:ptember 22ad. Tenders are being invited 
until September 22ad by the municipal authorities of Braila, 
Roamenia, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Shoreditch.— August 15th. The Vestry invites tendera 
for the erection of a new battery room, boiler house, and extension 
of offices at the Electricity Supply Station, Coronet Street, 
Shoreditch. Drawings, specifications, &o., at the offices of Messrs. 
Kincaid, Waller & Manville. 


Spain.—Tenders are being invited until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled sinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, La Direccion Général des Postes y Telegrafos, Madrid. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
Mr. A. H. Preece, consulting engineer. See our Official Notices” 
August 5th. 


CLOSED. 


Brighton,— Messrs. Callender's Cable Company have 
secured the contract for tbe supply to the Council's electricity works 
of cables (unarm and armoured lead-covered) for the year 
ending August 31st, 1899. 


Fareham.—At the last meeting of the District Council 
it was resolved that the tender of Messrs. Davey Paxman, Col- 
chester, for the supply of an engine and alternator at the electric 
light works, for the sum of £912 be accepted, on the understanding 
that the noise of the alternator should not be heard outside the gene- 
rating station. 


Italy.—Messrs. Felix Singer & Co., of Berlin, have 
secured a contract from the Società Romana degli Tramways-Omnibus 
of Rome, for 30 electric motor and tramcars on the Walker system. 


South Shields.—An exchange gays that the following 
tenders were sent in for laying 185 lineal yards double-line steel 
girder tramway, electrical bonding, and paving thereto, for the 
Corporation of South Shields :— 


Laing, Wharton & Down, London .. ee Vx . . £2,977 5 0 
Thornton & Co., South Shields Е we “> .. 1,318 10 0 
G, E. Simpson, Newcastle € ios БК А 1001 6 3 
A. Brunton & Son, Edinburgh (accepted) .. 660 0 


- 


NOTES. 


The Falls of Foyers.—Were we to believe the exaggera- 
tions of enthusiasts we shonld view the Falls of Foyers asa 
beauty of the past. It is not surprising that certain state- 
ments should lead some writers in the press, as well as others 
who are anxious for the well being of the land, to ask the 
que tiov, “ Are the Falls of Foyers really gone?” Canons 
and other great guns have thought they were commissioned 
to rescue the Falls from threatened oblivion, or to prevent 
their total destruction by the manufacture of aluminium in 
the neighbourhood. Оле who claims to know the locality 
intimately says :— 


The water has been entirely withdrawn from the Falls ex 
when there is an exceptional flow, and arrangements are being m 
for the withdrawal of that also. A very foul smell issues from the 
factory and is perceptible a considerable distance over Loch Ness. 
All the firs within about 200 yards of the factory are dead. This 
part of the country is past hope, but it is always worth while that 
the truth should be known. | 


Bat itis necessary to hear both sides of tbe question. А 
writer who has within the past few months paid two visits to 
Foyere paints a very different picture. In an article in a 
well-known Glasgow paper he says :— 


Our fint visit to the Falls this year was in the month of April. 
We had heard so much about their disap ce that we were 
agreeably surprised by their splendid volume—the brown water of the 
mountain stream tumbling over the majestic Lower Fall with a 
grandeur we had seldom witnessed. At this time the works of the 
Aluminiam Company were in full progress—a fact which shows that 
the water withdrawn for the motive power had not any perceptible 
effect upon the Falls. Our second visit to Foyers was last week. 
Owing to the drought of the previous month—we were told that 
there was very little rain during that time in the district—the Falls 
were not in the effective volume we had seen in April; but still there 
was a pretty and effective flow of water. Ia former years this has 
been a frequent experience in the middle of summer. The Falls are 
quickly affected by а long continued drought, and a heavy fall of 
rain at once changes the aspect of the principal Lower Fall. The 
proportion of water the company withdraw for their works does not 
affect the Falls to any serious extent. On the occasion of our visit in 
April we took up our position on the ledge of rock fronting the Fall, 
but owing to the misty spray descending in showers we were unable 
to remain for any length of time. On our second visit there was no 
spray owing to the greatly lessened flow of water. It was stated in 
the letter recently published that all firs within about 200 yards of 
the factory are dead. There is no doubt that a large number of the 
spruce firs within close proximity to the works are to all intents and 
purposes dead. The forester informed the writer that the decay of 
the spruce firs has been proceeding within the past two years, but 
whether this fact is due to the works or otherwise he is unable fo 
say. Не observes that spruce firs about three or four miles above the 
works are similarly affected. Не mentioned as а peculiar coincidence 
that he had recently observed spruce firs in the neighbourhood of 
Inverness also decaying. All the other trees in proximity to the 
factory, including the birches, are in splendid foliage, and with the 
exception of the bareness of the spruce firs, there is nothing to 
detract from the wooded appearance of the surroundings of the 
factory. On the face of the steep hill, in which the pipe tracks are 
laid, many trees had to be cut down, which somewhat affects the 
picturesqueness of the hill; but this was unavoidable on account of 
the nature of the work necessary to be carried out in connection 
with the рне of the company. There are at present 200 men 
employed by the company, while about 50 men are engaged by the 
Acetylene see ara The work of the British Aluminium Oompany 
has been successfully conducted, and there is every indication that it 
will continue to prosper. Many of the native population, including 
the crofters, have greatly benefited by the steady employment 
obtained from the Aluminium Oompany, and a new era has 
undoubtedly dawned upon the district. 


We think these remarks go to ve that while the 

British Aluminium Company is building up а capital 

business, which is benefiting the locality to an enormous 

extent, its operations are not having that disastrous effect 

прод the beautiful Falls which some would lead us to 
ieve. 


Chloride of Silver Cells.—A form of this cell is being 
introduced by the Ohloride of Silver Dry Cell Battery Com- 
pany, of America, It is stated that the cells are being largely 
used in the States by electric light, telephone, and tramwa 
companies for testing purposes. The oells are made 1 inc 
in diameter, and 8 inches long, in a brass tube, and each 
weighs about 2 oz3. A cell is said to have a life of 700 hours, 
and to give a constant electromotive force of 1 volt. What 
special advantage these cells possess over the ordinary dry 
cell type is not evident, as their E.M.F. is low. 
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Instruction by Correspondence.— Instruction by cor- 
respondence seems to be very succesafal in America. Pro- 
bably one reason for this is, that though educational facilitics 
are abundant, distances are so great that a large роо 
of people must always reside outside their reach. Hence the 
success of correspondence methods. One such is the Elec- 
trical Eogineer Institute of Correspondence Instruction, 
which numbers among its teaching staff such men as Prof. 
F, B. Crocker, of Columbia University, О, F. Scott, chief 
electrician of the Westinghouse Electric and Mannfacturing 
Company, Elmer G. Willyoung, the electrical instrument 
expert; W. Maver, jun., the telegraphic expert; W. Maver, 
jun; and Thorburn Reid. It is found that workmen, 
apprentices, employers, and officials all become «nrolkd as 


etadents. The Electrical Engineer (New York), from which 


we cull the above information, speaks very appreciatively of 
the Institute and its success in teaching. 


Electrical Governor for Marine Engines.—To pre- 
vent the engines of a vessel from racing when the screw 
rises above the water, Sig. E. Patalo has invented an electri- 
cal regulator. It consists, according to Industries and Iron, 
of two vessela of mercury, connected at the bottom by a 
tube, and mounted fore and aft in tbe ship. The v«s:els 
are about half full at normal dep'h. When the ship pitches 
forward во as to raise the screw, the rods connected with the 
resistance are submerged one after the other so that an 
electro-magnet is brought into play, the whole resistance 
being short-circuited when the screw is quite out of the 
waler. The electro-magnet operates а throttle valve in the 
main steam pipe, which is thrown open by another magnet. 
By this arrangement the steam is turned cff and on. From 
experiments it bas been shown that the mercury vessels need 
по} be more than 34 inches apart on a ship 300 feet long. 


Тһе Poisonous Action of Acetylene.— Since it has 
been repeatedly stated that leakages from.acetylene gene- 
rators and installations have no injurious effects upon peop!e 
who inhale them, it is worth while referring to a paper on 
the subject by U. Mosso and F. Ottolenghi, vide Ann. di 
Chim. e di Farmacol, xxv., 168. The authors have studied 
the poisonous action of mixtures of acetylene and air. Small 
amounts of acetylene are dangerous to animals. Inspiration 
of 4 litre of the pure gas poisons dogs in a few seconde, and 
powerful artificial respiration is needed to restore them. А 
20 per cent. mixture of acetylene and air kills dogs in an 
hour orless; the disturbance to the system is ко great in 
there slow actions, that the dogs often die after they have. 
been brought into fresh air, and have apparently recovered. 
large amounts of the gas sífect the respiration; smaller 
quantities produce irritation, followed by a period of para- 
lysis and weakening of the heart and lunga. 


Multiphase Plant for a Municipal Central Station. 
We understand that the Corporation of Manchester have 
lately placed a large order for three-phase machinery with. 
Mesara. Thomas Richardson & Sons, of Hartlepool, and 
Mea. Brown, Boveri & Co., of Baden, Switzerland. The. 
order comprises rotary converters of an aggregate capacity 
of 1,200 units, with three-phase static transformers of the 
same output, and also the necessary high and low tension 
switchboards for the control and regulation of the above. 


This machinery is required for the supply of electrical energy 


from the municipal electric lighting station in Dickinson . - 


Street to various ontlying urban districte. Continuous cur- 
rent will be taken from the omnibus bars of the central 
station switchboard and transformed by means of the rotary 
and static transformers to three-phase current at a tension . 
of abont 5,000 volte. This will be distributed by means of 

h tension triple conductor cables to the different sub- 
stations, where it will again b» converled into continuous 
current, and be distribnted to the consumers on the three- 
Wire system with 400 volta between the outers. 


Matriage.—Mr. A. S. Barnard, the borough electrical 
Pit, of Hull, was married on Wednesday, 10th inst., at 
late Chapel, Manchester, to Misa Muriel Marles-Thomae, 
^e youngest daughter of the late Rev. Wm. Thomas 
Шуш Marlee) of Llandyssnl. The ceremony was per- 
by Rev. J. O, Street, of Shrewsbury. The happy 

couple are spending thei honeymoon in North Wales. 
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America and Her New Possessions,—Having freed 
Caba from the grip of the Spanish incubus, America turns 
Бег searchlights upon the business outlook, to see wherein 
she will be rewarded for her valour. 


Oar New York elec- . 


trical contemporaries, ever on the alert for new business, : 


have caught the general infection. That there will be a 


great increase in American trade with the Philippines is 
peus or complete, 


ceitain, whether the occupation be 
temporary or permanent. The islands will, on the other 
hand, benefit to an enormous extent by the introdaction of 


the appliances of civilisation which have so far been with- - 


held by oppression and bad management. What will be 
the effect upon the electrical trade?“ That is the question 


which presents itself to the mind of the editor of- the . 


Electrical World. Further, What class of manufacturers 
will most likely be required?” Both are matters of great 
moment to the American trader, and of consequent interest 
to ourselves as well. Therefore we quote some of our con- 
temporary’s remarks, as follow: | 

Probably the largest demand will be for telephone and telegraph 


apparatus and supplies, and electric light machinery. 1f the coffee, 
tobacco, hemp, and sugar industries are to be systematised in proper 


American fashion, there will no doubt be a considerable demand for 


motor-driven machinery. Among the smaller articles that will find 
а ready sale will ba fang of all kinds. To this day the problem of 
an efficient mechanical or electrical substitute for the punkah colie 
—the man who pulls the string that works the fispping fans that 
make night endurable in Iodia—bas not b:en solved. The difficulty 
with the human machine is that it sleeps, under which circumstances 


its employer wakes. While punkahs do not at present seem to be 
the fashion in the Philippines, it is unquestionablo that the exigen- 


cies of one of the hottest climates on the globe require some, sort of 
air-cooling or moving mechanism, and cur enterprising fan manufac- 
turers should be on the alert. The conditions on the vast sugar aud 
tobacco estates in Cuba seem to be especially favourable for the use 
of a system of electric transmission. Masy of these plantations 
operate railways for the hauling of the cane, &c, and much 
macbinery 
industry. Under different conditions there is no doubt that this 


industry will be managed in a more progressive manner, and that it 
will be a field for profitable extension of electrical methods. There 
is not a single line of electric railway ia Cuba, though it bas four 
cities of over 50,000 population. There were, before the outbreak of ` 


the recent insurrection, about, 3,000 miles of telegraph lines in the 


is used even now in the various stages of tbe sugar 


island, and about 1,000 miles of railway, a good deal of the latter | 


being narrow gauge road on the sugar estat s. 


America is, like ourselves, pledged to the policy of the 

“open door." Such principles, it may therefore ba taken 

for granted, will govern all her dealings in these markets, 

Owing to her extensive knowledge of the principal character- 

istics of the islands, and particalarly of Caba, she will stand 

8 good chance against competition. Dat the market will be 

open, and British firms will doubtless be there to get а. 
share in whatever is going. | 


The War aud the Cuba Submarine Telegiaph Com- 
pany, Limited.—The following note, signed by Jas. Scott, 
secretary, has been sent out to the shareholders: —“I am 
iastrusted to inform you that, owing to the war in Cuba, which 
has prevented the returns being sent home, it will not be pos- 
sible to make up the accounts for the half-year to June. 30:h for 
presentation to the shareholders at the u:ual time this month, 
and the meeting will, therefore, be postponed until later in 
the year, due notice of which will be given to the share- . 
holders, The directos regret to state that the operations o 
the war have caused considerable damage to the company's 
cables and property, but thry are unable at present to esti- 
mate the extent thereof." | . 


-Manicipal Works.—Sir J. W. Maclure has given notice 
to move for a return of the water, gas, tramway, electric.. 
lighting, and “other unproduc: ive undertakings,” carried. 
оп by municipal boroughs. He asks that the return shall . 
set out the date at which the corporation commenced work- : 
ing; the amount of the T provided by the corporation, 
and the amount borrowed, the. amount paid off and now 
outstanding, the average annual income and working 
expenses for the last five years, the anuual net loss, the . 
amount set apart for depreciation, and the mode in which 
the annual net loss has been provided for. | | 


Personal,—Mr. Elgar Hesketh, late of the British Ingu- 
lated Wire Company, has been appointed ohief assistant. 
engineer to the Folkestone Electricity Supply Company, 
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Ozone and Ozonised Air.—We have been favoured b 
Colonel Engledue, of the Commercial Ozone Syndicate, wi 
a report of Mr. J. Lewkowitech on the patent esses for 
improvements in the fat and oil industries owned by the 
Commercial Oxone Syndicate, which refers more especially 
to an atomising apparatus and to resinates linofeates, the 
well-known compounds usually known as driers. But we 
are more interested in the cost of ozone than in the applica- 
tions of these improved chemicals to oils. Mr. Lewkowitsch 
is quite right when he says that the question of economical 
working on a | scale would thus resolve itself chief 
into the question of the cost of producing oxone. A - 
ing d: his calculations, 15,000 cubio feet of ozonimd air 
COE 


12d. for blowing the eir, 
8d. for electrical energy, 
2d. for depreciation. 


Total 17d. 


This statement about 15,000 cubic feet of ozonised air does 


not tell us the quantity of ozone uced by the Board of 
Trade unit. Mr. Lewkowitech adds that 1 ton of oil could 
require about 11,000 cubic feet of ozone, costing 11d., or, 
вау, 18. per ton. If there were an ozoniser capable of pro- 
ducing 11,000 cubic feet of ozone for 11d., this would be 
much more marvellous than the miracle of the 11,000 
virgins of Cologne. But evidently Mr. Lewkowitach 

of 11,000 cubic feet of ozonised air for 11d., which makes 
ld. per 1,000 cubio feet. But how much ozone is contained 
in 1,000 cubic feet of ozonised air? 


The Zipernowski Patent Litigation.—From various 
paragraphs in our * Electric Lighting Notes” this week it 
will be seen that Mr. Martin Rucker's syndicate and solici- 
tors have communicated with & number of the municipal 
authorities, making claims for the infringement of the Ziper- 
nowski and Deri patents, to which we referred last week. 
Varions hs relating to the position of affairs have 
appeared in the daily and weekly papers, and the following 
from the Critic is about the best statement of all :— 


That was a more than usually silly story which sent a shiver 
through the Blectric share market the other day. It was stated that 
Mr. D. Rucker intended procedding against some 50 electric 
light undertakings for infringement of a patent which he has recently 

uired. If, as is said, the patent in question was issued in 1884, it 
will expire this year; and it is inconceivable that it could have come 
into such general use without those interested becoming aware of the 
fact long ago. Under the circumstances, it is extremely doubtful 
whether the Courts would entertain a claim for damages, which in 
any case could hardly be made retrospective prior to notice of the 
infringement being given. Either Mr. Martin D. Rucker or the 
market has been badly hoaxed over it, I should think. However, we 
shall soon find out more about it if it is true that а test case is to be 
brought against the London Electric Supply Corporation, 


A conference of corporations and vestries, who are members 


of the Municipal Electrical Association, was held last Friday 
afternoon at the Weatminster Palace Hotel, under the presi- 
dency of Mr. A. H. Gibbings, of Bradford, to consider their 
course of ure with reference to the action against the 


London Electrico Supply Corporation. Some 50 corporations 
and other bodies throughout the country are concerned, and 
it is understood that if the present test action is successful, 
ings will be taken against each of the other Jocal 
authorities whose systems are considered to infringe the 
nis, ntatives тезги from Blackpool, Hud- 
Мебел, Bolton, Halifax, and South Shields, The pro- 
ceedings were conducted in private, but it was officially stated 
that a resolution was agreeing to combine to assist the 
London Electric Supply Corporation in defending tbe action 
being taken by Mr. Rucker, and, if necessary, to carry the 
case to the House of Lords. А sub-committee was appointed 
to follow the matter up. 


Obituary.—Mr. T. with, M.LO.E, F.G.8., of T. 
Sopwith & Co., died on July 80th, at the age of 60 years. 
Mr. Sopwith had been connected with important lead mines 
in Spain for many years. He had written various papers on 
lead and copper and othér scientific subjects, but he was known 
to the electrical industry more particularly as a large supplier 
of lead for covered cables, 


Excelsior Self-Olling Trolley Harp.— The illustration 
given below, from the Street Railway Review, shows an im- 
provement in trolley harps. The manufacturers state that 
this harp has been € by the Rapid Railway Company, 
the Mt. Clemens Fast Line, and the Sandwich, Windsor and 
Amherstburg Railway, after a trial of 30 days. The former com- 
pany states that it was used on one of the fast cars having 
two 75-H. P. motors geared to 50 miles per hour, and that it 
ran 7,652 miles with one oiling, and ehowed no wear of any 
parts.” The latter company states that “after 30 days 
there was enongh oil left for another 80 days, that there 
was a great saving of oil and labour, and no leakage on 
top of cars,” It would seem from this that this trolley 
harp would supply a long-felt want. The company also 
states that it believes, with oil of proper consistency, and 


with axles $ inch. to 1 inch in diameter, they will run 60 
days with one oiling ; it considers the axle at present used, 
4 inch in diameter for a 6-inch wheel, too small for the best 
results. It is prepared to make quotations on harp, wheels 
and bushings, complete or ктө, also to supply harps 
with larger axles and bushings. eferring to the cut, 
each side of harp holds 1 ounce of oil c is the 
main reservoir; A, the auxiliary reservoir; D, filler plug; 


E, feed to axle; н, felt to prevent rapid flow of 


oil; 5, passageway through which oil passes to auxiliary 
reservoir when trolley is reversed at the end of а trip. After 
long use the harp can be blown out with steam and cleaned, 
by simply taking apart and blowing a jet of steam through 
the filler plug, р. Any further information will be cheerfully 
given by the maker, the International Specialty Company, 
118, 7th Street, Detroit, Mich. 


Aluminium as an Electrode.—At a recent meeting of 
the American Chemical Society, G. J. Hough states that 
aluminium may be safely used as а substitute for platinum 
for cathodes with solutions of nitrio acid, oxalates, or 
cyanides, but not with solutions of sulphates or chlorides. 
It cannot, however, be used for anodes. Although com- 
mercial aluminium cathodes very gradually lose in weight, 
they may with great advantage be igi ahi especially for 
copper determinations. Besides being cheaper, the deposited 
copper is more readily removed from them, and the weight 
of the electrode is leas out of proportion to that of the 
deposit than is the case with platinum. For further details 
consult the Journal of the American Chemical Society, 1898, 
XX., (4), 802. 


Fatal Accident—Not Electrical.—If an accident occurs 
in any works where some electrical machinery is employed, 
the daily press is almost bound to say that electricity was the 
cause of the mishap. Electricity is in this way blamed for 
many sins which it has never committed. During the pre- 
sent week the London dailies have been publishing under 
the heading “ Killed by Electricity,” some notes on a fatality 
which occurred on Saturday morning last at the Llanelly 
Steel Works. The actual facts are, that a youth named 
Protheroe was leaning over one of the outside stays of an 
American “ Wellman” charging machine when the rise and 
fall motion was put into operation, and the descending arm 
caught him at the back of the neck, killing him instantly. 
The inquest has been adjourned until 22nd inst. for the 
attendance of the factory inspector, who is now away on his 
holidays. | 
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Appointments Vacant,—The Derby Corporation is 
advertising for an electrical engineer and manager for the 
electricity works, at £350 per annum. See our “ Official 
Notices ” this week. 

The Greenock Electric Lighting Committee, after inspect- 
ing municipal electric lighting plants in several Scotch towns, 
has decided to advertise for a resident electrical engineer at 
2800 per annum, to design works and draw up a plan of the 
district proposed to be lighted. 

The Watford District Council want an electrical engineer 
for the new lighting station at £150 per annum. See our 


^ Official Notices.” 


Explosion at Oldham. — According to last night's 
evening papers there was a violent explosion late on Wednee- 
day night, caused through an accumulation of gas in the 
electric light culverts. The pavement was torn up and 
several pereons were shaken. 


Appointment. — Àt a meeting of the Wolverhampton 
Electric Lighting Committee on Monday, Mr. Her 
Vickers, who has been for two years at the Bolton electricity 
works, was, out of a host of applicants, selected for appoint- 
ment as junior assistant electrical engineer under the Wolver- 


hampton Corporation. 


Como Exhibition of Electric Appliances, 1899.—The 
Department of Science and Art has received information, 
throogh the Foreign Office, of an exhibition of electric 
кое {о be held in Como next year їп commemoration 
of the centenary of Volta’s discovery of theelectric pile. We 
made this information public in the ELECTRICAL REVIEW 


for July 1st! 


NEW COMPANIES REGISTERED. 


Howell's “Simplex” Anti-Inductive Telephone 
Syndicate, Limited (58,416).—This company was registered on 
July 30th, with a capital of £12,000 in 11,950 shares of £1 and 1,000 

eferred shares of 1s. each, to acquire certain British patents and 


d 

rights for решен in telephones, to adopt an agreement with 

J. G. Macintosh, and to any on the business of electricians, 
e 


mechanical engineers, and suppliers of electricity. The subscribers 
(with five shares each) are P Miss E. J. Holding, 26, Acris Street, 
Wandsworth, B. W.; O. Spurge, 55, Hatherley Road, Walthamstow, 
clerk ; F. H. Suckling, 15, Hargrave Road, Holloway, N., clerk ; G. N. 
Jones, 50, Fairholt Road, Stoke Newington, secretary; R. A. Webster, 
8, Melton Road, Stoke Newington, gentleman; W. J. Wilcox, 33, 


Farnley Road, South Norw manager; E. Sorrell, 60, Ismiston 
, ford, E., clerk. The number of directors is not to be less 


Road 
than two nor more than seven; the subscribers are to appoint the 
first; qualification, 100 shares; remuneration, £100 each per 
Aunum. Registered office, 65 and 66, Bishopsgate Street Within, 
London, E.C. 

Electrical Thawing Syndicate, Limited (58,429).— . 
i on August 2nd, with a capital of £25,000 


in £1 shares bo ne k ts rights, and to 
8 own, and work an an an 
э. ot. i / ectrical and mechanical 


ppliers of electrici d electrical apparatus ufac- 
, ап a man 
turers, a ne (with oe Man each) 210 W. Ellwood, 4, 
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solicitor; E. W, 1 17, Eglinton Road, Bow, accountant ; 

К » Isledon. , Holloway, N., clerk; and J. J. 
Lanniss, 11, Queen Victoria Street, H. O., clerk. The number of 
directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £100; remuneration 
as fixed by the company. 


Mackey’s Electric Lamp Company, Limited (58,437). 
2 A company was regis on August 3rd, with а capital of 
22000 in £1 shares, to adopt an agreement with J. A. D. Mackey, 
to carry on the business of incandescent lamp manufacturers 

‚ electrical engineers. The subscribers (with one share each 
‘J. А. D. Mackey, 26, Sussex Gardens, W., lamp manufacturer; 
„Cooper, 26, Sussex Gardens, W.; R. Mullard, 175, Grange 
„ chemist; O. P. Tregellas, 17, Macaulay Road, Clapham 
chemist; N. Smith, 12, Chesterfield Street, W.O., electrical 
‚ Probert, 75, Coleman Btreet, E.O , accountant; J. P. 
ut Dulwich Road, В.Е., clerk. The number of directors 
less than three nor more than seven. The first are 
y (chairman), R. Millard, and O. P. Tregellas; remu- 
each per annum, and £900 for the chairman. 
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Manuscriptor Syndicate, Limited (58,451). — This 
com was 
£1 to adopt an agreement with the International Telesc 
Byndicate, Limited, to carry on the business of a manuscriptor, 
veloscriptor, telephone, and telegraph company, and to establish, 
work, manage, control, and regulate electric recording systems. The 
subscribers (with one share each) are :—8. H. Bannister, 50, Wrotham 
Road, Camden Town, clerk; 8. G. Fitness, 11, Lansdowne Road, 
кө m ou саж; an е, те Btreet, p B.W., 

erk; J. V. Gray, 28, Squarry Street, Lower Tooting, 8.W., clerk ; 
F. J. Moore, 29, The Avenue, Ealing Dean, W., clerk; A. J. R. 
MoVeagh, 86, Wood Vale, Forest Hill, 8 Е, clerk; M. A. Robertson, 
73, Hugh Street, B. W., law student. The regulations o£ Table "A." 
in most cases apply. 


Freudenberg's Automatic Telephone | Syndicate, 
on 


Limited (58,452).—This com was registered ugust Srd, wit 
med ts and rights 


ber i | 
eight; the first are to be nominated by the subscribers; qualifica- 
tion, one share; remuneration, £100 each per annum, and 2j per 
cent. of the net profits, divisible. 


Freudenberg's Maltiple Telephone Syndicate, 


Limited (58,453).—This company was registered on August Srd 
uire the patents and 


Molesey, clerk; H. Morgan, 30, Bramerton 
ae R. MoVeagh, 96, Wood Vale, пой Hill, S. B., clerk; S. а. 


Compound Hydro-Carbon Motor Syndicate, Limited 
(58,466).—' This company was 
of £12,000 in £1 shares, to acquire the business of motor and motor- 
car manufacturers, carried on by John Holroyd, Edmund Wiseman, 
and Christopher T. Wordsworth, at L Я Bods, and to manafacture, 
sell, and deal in oil, gas, steam, and electric motors, motor-cars, and 
cycles of all kinds. The subscribers (with one shave 
E. Wiseman, Cheapside, Luton, engineer; J. Holroyd, 13, Alleyn 
Terrace, West Dalwich, engineer; O. T. Wordsworth, 5, John Street, 
Luton, engineer; Е. Bargwanath, 22, Cardiff Road, Luton, draughts- 
man; 8. Weatberland, 29, Cardif Road, Luton, merchant; A. Shiell, 
117, Leadenhall Street, E.O., merchant; and J. Alexander, 51, Oon- 
stantine Road, Hampstead, clerk. The number of directors is not 
to be less than three nor more than five; the first are J. Holroyd, E. 
Wiseman, and J. Tearle; qualification, £100; remuneration ag fixed 


by the company. | 


OFFIOIAL RETURNS OP ELEOTRIOAL 
OOMPANIES. 


Thomas Parker, Limited (40,973).—This ys 


annual return was on July 20th, when the whole capital of 


£75,000 in £10 shares was taken up. 1,750 shares are ad 
paid, and £57,500 has been received on the others. 


Electric and General Investment Company, Limited 
(31,506).—This company's annual return was filed on July 15th. The 
capital is £200,000 in £6 shares (100 founders’), of which 20,000 

ff been taken up. £1 per share has 
been on the former, and £5 per share on the others, and £20,500 


has been paid. 
African Direct Telegraph Company, Limited (21,895). 
was 600 


This company’s annual return filed on June 11th, when 
sbares were taken up out of a capital of £300,000, in £10 со: 


paid for in fall. 


Edmundsons’ Electricity Corporation, Limited 
52,013).—This company's annual return was filed on July 28th. 


he capital is £200,000 in £5 shares (4,500 deferred). 26,100- 


ordinary and 4,500 deferred shares have been taken up, and 8,700 of 
the former and all the latter are considered as fully paid. £4 per 
dr been called on 17,400 ordinary, and £69,000 has been 


d on Au 9rd, with a capital of £10,000 in 
gust 3rd, pit riptor · 


on August 4th, with a capital 


— 
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United River Plate Telephone Company, Limited 


(23,654).— This company's annual return was filed on July 27th, when 
56,000 shares were taken up out of а capital of £500,000, in £5 
shares. 16,000 are considered as paid, and £210,000 has been paid 
on the others. | 


CITY NOTES. 


Liverpool Overhead Railway Company. 


THE twentieth half-yearly ordinary general meeting of the Liverpool 
Overhead Railway Company was held on Tuesday, 9th inst., at the 
Law Association's rooms, Liverpool. 

Bir Wu. Forwoop, chairman of the company, who presided, in 
moving the adoption of the report, congratulated the shareholders 
on the satisfactory condition of the business during the past six 
months. In that period they had carried 4,473,000 passengers, and 
in the past 12 months the passengers numbered nearly nine millions, 
or i increase of 753,000 as compared with the preceding 12 
months. 
of all an improvement in what he might call the regular business 
of the line—the traffic connected with the dccks. The line, indeed, 
was a sort of barometer of the trade of the port When the docks 
were busy the traffic on the railway was good, and if the docks were 
idle the railway traffic fell down. But not only had they maintained 
and increased the general traffic, but the excursion traffic was still in 


а very satisfactory state. When the line was first proposed it was 


considered that the excursion traffic was а matter that would last one 
or two seasons and then disappear; but last week was a record week 
in that respect when they carried 238,000 passengers, with a resulting 
income of £2,070. On Bank Holiday alone 66,0C0 passengers passed 
along this little line. That would prove that the railway wasnot only 
serving the trade of the port well, but that it was still very popular 
with visitors to the city. The receipts for the half-year amounted to 
£37,220, an increase of £1,195 over the same half cf last year. The 
working expenses were also larger by £1,100. The increased expen- 


diture was almost entirely due to the increased cost of labour, and 


also to the renewal of some of the storage batteries. On all the 
large railways there had been an increase of expenses during the past 
six months. They were always trying to keep the expenses down, 
but they must have on such a line efficiency before economy. "They 


must nct forget that the line runs over six miles of iron viaduct, . 


and that they maintained no fewer than 17 stations. Не could say 
with confidence that to-day the line was in а better condition than 
on the first day it was opened; and he thought the money they 
had expended in its maintenance bad b:en wisely expended in the 
interests of the shareholders. The grand result of the half-year's 
working was that they recommended the eame dividend as in the 
corresponding balf of Jast year, and also carried forward £998 more 
than last half-year. The expenditure per train mile worked out at 
15:47d., against 15:65d. in the previous six months, and 15 03d. in the 
corresponding half of last year. 80 they would see tkat the 
expenditure had gone up a little lees than a half-penny per train mile 
during the half-year, from the causes he had stated. The revenue 
per train mile was 24 63d., against 24°25d. last half-year. The elec- 
trical expense per train mile was 3 93d., against 3°71d. last half-year. 
In order to improve the lighting of the traine, they had added a new 
electrical machine, called the Booster machine, for the purpose cf 
regulating the current. It was answering the purpose so well that 
they had ordered a seccnd booster, and when they had it he hoped 
there would be no cause for complaint about the lighting of the 
carriages. The line was carried on in such a way that he did not 
think there was any railway in the kingdom working eo regularly. 
As to the future, all ke could say was, that if they believed in the 
trade of the port continuing—and ho believed there was a great 
future before it—then they must also believe in the succees of the 
railway. They were every day improving their position. The 
Corporation electrical tramways which come into competition with 
their single station when they first commenced to ran, but he had 
no doubt in the end the railway would benefit from them. 

Mr. Epwagp LawBERCE eeconded the motion, which was 
carried. . 

Oa the proposition of the ОнлтвмлАн, it was resolved to pay the 
usua) dividend of 5 per cent. per annum on the preference shares for 
the half-year, and 3 per cent. per annum on the ordinary sbares for 
the same period. · — Р , 

The proceedings terminated with a vote of thanks to the chairman. 


Waterloo and City Railway Company. 


HE ninth half-yearly mecting of the shareholders of this railway 

— held on алдар. of last week at Waterloo, Mr. W. 8. Portal 
iding. 

Pr The CEnamnan, in moving the adoption of the report, after 
referring with regret to the loss the mpg had sustained in the 
death of one of the directors—the late Mr. A. Gauesi—said he 
regretted exceedingly that there should haye been such an 
unfortunate delay in the completion and opening of tbe railway. 
They had hoped, as he stated at the last meeting, that long before 
thistbe line would have been in full work, but that had not been 
possible, and conseqcently they were unable to declare any dividend 
because they had no revenue receipte, and they had exbaugted the 
whole of the money payable in interest during the constraction 
of the railway. The report of the engineers, as follows, really 


This improvement had been general There was first 


explained the whole situation:—'' The works of the railway, 
together with the stations and signals, have been examined 
and passed by the inspecting officer of the Board of Trade. 
Pending the completion of the main subways by the Central 
London Railway Company, two temporary stsircases for passengers 
arriving at and departing m this company’s City station hare been 
constructed. The electrical equipment has been much delayed, owing, 
it is stated by the contractors, to the strike in the үе trade, 
which lasted several months, In consequence of this delay it has 
been found impossible to get the rolling stock in proper working 
order and make the necessary trials within the time contemplated 
when the contracts were let. The whole of the boilers, however, 
have now been fixed in the erating station, and л 
order, together with all the electrical apparatus, inclu five out 
the six steam engines and dynamos. For the working of the railway 
four trains are necessary, and a fifth ae cum train, with one or two 
траге carriages, will be held in reserve. The whole of the carriages 
(including the motors) have been delivered for five trains. Four 
trains are ready, and the fifth is nearly complete. The experimental 
VVV and we are pleased to 
state that the heavy permanent way which has been adopted, has . 
proved most satisfactory, and that the rolling stock runs smoothly 
round all the curves, even at high тассир. The power provided at 
the generating station, and the capacity of the рар дйн on the trains, 
have been found amply sufficient to fulfil all the specified conditions.” 
As that report stated everything was ready, but they wanted to have the 
trains thoroughly tested before they could tell the public that they 
could travel by the line without the danger of any hitch occurring. 
He really believed it would be opened for traffic on Monday next, 
although he could not confidently вау that it would. He believed the 
contractors had done their best under all the circumstances of the case. 
As they were probably aware the Duke of Cambridge formally opened 
the line on July 11th, and everybody present on the occasion expressed 
approval of the undertaking. Nearly the whole of their shares bad 
been converted into stock, and at present they had only 80 shares 
outstanding, and those he believed would come in before the next 
meeting. He congratulated the proprietors that they were at last on 
the eve of the opening of tho railway, and expressed the hope that 
at the next meeting he would be able to submit a favourable account 
and declare a fairly satisfactory dividend. 

Col. CAMPBELL seconded the motion, and the report was adopted. 


Brazilian Telegraph Agreements. 


YESTERDAY (Thursday) meetings cf the Brazilian Submarine Tele- 
graph Company (presided over by Mr. J. D. Pender), the Western 
and Brazilian Telegraph Company (presided over by Mr. W. 8. 
Andrews), and the London Platino-Brazilian Telegraph Company 
(preeided over by Mr. Andrews), were held for the purpose cf 
confirming resolutions already passed for the joint working of the 
undertakings. The details of the schems have already b»en dealt with 


fully in the KLXCrRIOAL Review. In each case the resolutions were 
confirmed. 


— e 


Stock Exchange Notices.—Application has been made 
to the Btcck Exchange Ccmmittee to appoint a special settling da 
and to grant a quotation to :— Eastern Telegraph Company, Lim 
S шыда certificates for £500,000 34 per cent. preference 
stock. 


Hampstead Electric Supply Company. — The final 
batch of letters of allotment for the preference and ordinary shares 
was posted at the end of last week. 

Volenite, Limited.—The statutory meting of this com- 
pany was held on Monday at Winchester House, Old Broad Btreet, 
E.C., Lord Lurgan presiding. 

Monte Video Telephone Company.—A meeting of this 
company was held on Wednesday at Winchester House. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The rece! 
week ending August Sth, 1898, were £8,981 188, 54.; 00 
1897, £3,562 9s. 6d.; increase, £419 Ва. 11d. 


The City and Sonth London Railway Company.— The receipts for the н 5 
ing August "th, 1898, were £1,105; week ending August 8th, ending 
increase, £166; total receipts for half-year, 1898, £5,862; correspon 


period, 1897, £5,456; increase, £106. Mileage open, 84 miles. 


The Dover Corporation Electrio Tramways.—The receipts for ш week 
ending August 6th, 1898, were £272 128. 7d. ; total receipts to August bin, 1808, 
£4,811 12s. 10d. 


The Dublin Southern District (Electric) Tramways Company.—The receipts (07 
the week ending August 5th, 1898, were £1,316 13s. 11d. (Includes traffi 158 
Haddington Road to D'Olier Street); corresponding week last year, nding 
118. 4d.; increase, £163 28. 7d.; passengers carried, 170,373; соте dais 
week last year, 153,179 ; aggregate to date, £5,618 14s. 11d. open. 
last year, £4,594 178. 8d.; increase to date, £1,053 17s. 8d.; mileage 
9 miles, as against 8 miles for the corresponding period of last year. 


eek 

The Liverpool Overhead Railway Company.—The receipts for the w 

August 7th, 1898, amounted to £2,001 ; corresponding week last yea, 

£1,781; increase, £226, pta fot 
The Western and Brasilian Telegraph Company, Limited.—The recel 

the week after deducting 17 ger cent. oe 
gross receipts payable to the London Platino- 

Limived, 2,758, 


pany, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock! | ; | Closi d 
Pretent NAME, | Dividends от Qs, ' Quotation, | week ended 
Issue, МЕ jars the last three years. 8 | ARSCH ION. August 10th, 
„ | — — — 
| | 1895. | 1:96. | 1997. | | | Highest. Lowest. 
137,401! African Direct Telegraph, 4 95 Debs. so - e 100 4 9. 100 —104 100 —104 ex ** 
25,000 | Amazon Telegraph, shares  ... ME r3 nel dO эе jose m ü 7 uu 7^ 5 
125,000 Po. do. 5 95 Debs. Red. We. wu ee | 92 — 95 92 — 95 
923,980 Anglo-American Telegraph  ... TR Stock 42 9s £2 138 3 64 — 67 — 67 | 6 | 
3,038,0201 Do. do. 6 % Prf. .. .. г, Stock £4 188 £5 6% 115 —116 115 —116 | 1164 | 115; 
8,038,0201 Do. do. Deferred.. - гы; Kl жы!!! | e. ^ 154— 16 | 15 — 154 157 163 
130,000 | Brazilian Submarine Telegraph | 10 7 | d E 7 55, 15j— 16} 15ў— 16} | 16% NL 
75, 0001 Ро. do. 5 % Debs. 2nd series, 1900 .. 109 з | . 111 115 [111 —115 
44,000 | Chili Telephone, Nos. 1 to 44,000 4 9; 2 34 2$— 34 
10,000,000$ Commercial Cable 8400 8% ў % 180 —190 1180 —190 T 
918,297] Do. do. Sterling 500. year 4 % Deb. Stock Red. Stor“ 103 —105 104 —106 1047 | 104 
224,850 | Consolidated Telephone Construction and „„ | М, | 14% 3 — № fYs— x ә 
16,000 | Cuba Telegraph ... s n bor 09,18 7 — 8} gos 8 ero 
6,000 Do. F 10 1 K %% J 0 Ф | 14—161 15—16 | bij 
12,931 Direct Spanish 1 im б; 4 4 4— б — b i T 
6,000 | Do. do. ^ Cum. Pref. "| 8104 0$ 10 10 — 1 10 — 11 (om [om 
30,0001 Do. do. " Debs., Nos. 1 to 6,000 ... | 50 | 4495 | 44% | 44% 102 —105% 102 —105% " 
its Direct United States Cable  ... 20 23 24% 11 — 113° 11 — 114 1178 
pes Direct West India Cable, 44 % Reg. Deb. " ‚.. | 100' Өз .. 100—103 100 —103 7, on 
| Eastern Telegraph, Nos. 1 to 400,000 dem шй. ad | 10 | 64% | 68% 7 % | 174— 171 17{— 177 | 178. 171 
10000 Do. 34 Pref. Stock " 100 К 85 101—105 10 —105 + | 102% 
80,900 Do. Debs., repayable August, 1899... | 100 | 5 % 19 % 5 [4 100 —103 xd 100 —108 E 
1,0618] Do. Mort. Deb. Stock Red. ... . Stock 4 % | 4 Ё 4 d 123 —127 123 —127 124 
250,000 | puer Ev 1 and China Telegraph ... | 10,7 7 7 | 174— 171 174— 173 e 
o. 5 u8. Gov. Sub.) Deb., 1900, red. ann ЖЕ —103 
25,2001, { ( Vt ав ү 10015915915 J 99 103 | 99 —10 
10000] Ро. do. Bearer, 1,060— 3,975, 4,327—6,400 * 100 | 5 & 5% 5 7 100 —103 100 —108 
830000 Do. 4% Deb. Stock ... " b Stock! 4 4% | 4 123 —127 |123 —127 
Eastern and Sonth African Telegraph, 5% Mort. De 5 D iem ы] 
100) { 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 1 00 6 % % id d hd bi 
46,500, Do. do. do. to bearer, 2,844 to 6,500 | 100 5 Ф | 5 100 —103 100 —108 
00,0002 Do. 49% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 d 4 101 —104 xd 101 —104 
200,000! Do. 4% Reg. Mt. Debs. Cee Sub. )1—8, 000, 25 4 4 104 —107% |104 —107% m 
180,227 | Globe Telegraph and Trust . кү 4% | 44% | 4495 | 1143— 12 | 11j— 12} 118 
180,042 Do. do. 6% Prof. гая vus . 10/6 6 6 164— 17 16{— 17] 16} 
150,000 | Great Northern Telegraph, of Copenhagen ..| 10 10 10 10 % 29—30 29 — 30 m 
160,000} Do. do. do. do. Debs. ... | 100 | 5 5 5 102 —105 |102 —105 Ir 
97,000 Halifax & Bermuda Cable, 449, Ist. Mt. Dbs., ae 1-1,200,rd.| 100 |... A .. | 99 —103 99 —103 5 
17,000 Indo-European нене, i - ..]| 25 10 10 10 61 — 64 51 — 54 
100,000 London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 6% 109—112 100 —112 ө 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28, 5 5 4 4 4 1— 2 21— 24 7 
484,597 | National Telephone, 1 to 484,597  ... ... — 5 54% | 54% 6 50— 6 xd 54— 5} j 
16,000 Do. 6 9% Cum. lst Pref. ... i 10 65 6 6 16 — 17 15 — 17 Bs 
E Do. Н. Cum. 2nd dut А ind | үч | : 4 : pM p^ p^ ө 
,000 Do. Non-cum. 3rd Pre to 2— je se 
1,329,4711 Do. 34 % Deb. Stock Red. Stock! 34% | 34% | 34 | 100—105 | 100—105 1021 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1,6 5 5 | == g .8— e 
100, 0001 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 4 105 —108 105 —108 e. 
11,839 Reuters s 55 8 5 5 5 8 — 9 8 = d 25 
3,981 Submarine Cables Trust Тез Cert.| ... T .. 1186 —141 136 — i xs 
68,000 | United River Plate Telephone 5 4 $ 55 6% | 41— 4i x p» 
P ‚7331 Ро. до. 5% Debs. “oe ; m e к ps 06 e 
609 | Wes to 23,109 Zr d uu s 
dis ad t inen 15 cerns ч % D ae | 100 | b 2 5 „ 5 ho» —103 100 —103 m 
30,008 | West Coast of America, Nos. 1—30,00U and 53,001— 63, 008 | 22 we xe qu odes 4 "e E! e. 
160,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Braz. Sub. Tel. | 100 |. ... DENM —106 103 — S Ё 
64,269, Western and Brazilian Telegraph . 15 3 2% | 8176 | 124— 13 12] — 12; z 
33,129 Do. do. do. 5 J Pref. Ога. . E 74 5% |5 7516 @ | 84— 9 8 — 8j 83 
33,129 Do. do. do. Def. Ord. 73 1 | ni 4 4 — 44 4— 43 - 
389,521 Do. do. do. 4% Deb. Stock Red. +. [Stock „ | ee | use 105 —10⁰ 105 —108 107 
88,321 | West India and Panama Telegraph, 10 5 1 Ф 3 = Т | 9 
‚563 Ро. do. 6 X Cum. lst Pref. ..' 1016 Ф 6 Ф 6 841— 9 81— 9} 9 
4,669 Do. do. $3 Cum 2nd Pref. . | 10 | 6 6 6 6 — 8 6 — 8 m 
80,0001 Do. do. do. 5% Debs. „ Nos. 1 to 1,800 100 5 5 6 % 104—107 104 —107 
1,163,000$ Western Union of U.S. Telegraph, Д lst Mort. Bonds $1000 7 7 7 % 105 —110 95 —110 | 
160,1001 Do. do. do. Ster. Bonds .. 1006 P 6 16% 1100 —105 1100 —105 | 
ir Do. до д 6 ter. I 


ELECTRICITY SUPPLY COMPANIES. 
JJ) paca Ca a ME SO a ЕЕЕ | DRM 


20,000. быш ааш d Electricity Suppl 6,625, 6% 7% 124— 133 12 — 18 12} 
20,000 ae, odo, do. "ab Cum Prof) 5) о ey | 01—162, 8-6 E 
26,000 *Chel E ly, Ord., Ne 1 to 10,277. Dues = 3 
60,00 Ei hcic Suppl, M A Deb. Stock Red. Stock 4495 | n» | 44% 113 —115 113 —115 .. | 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 717 10 244— 254 | 244— 254 | 254 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 ... | 10 | ... . | 25%— 264 — 25$ | .. | .. 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 16% 6 Ф 6 164— 174 | 164— 174 163 | 164 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid | .. 5 % 15 % | 5 Ф 125 — 130 |125 —130 |128 | 1254 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | mi | mi 18 —14 | 13 — 14 T К? 
10,000 | Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 2 is Ps 94— 10} 85— 94 is 
20,009; Do. do. do. 6 X Pref., 40,001—60,000 | 10 6 6 * 6% | 14 — 15 | 14 — 15 142 
17,400 Edmundsons Elec. Corp., Ord. Shares 117, 400 £6 paid 5 |... А vii 4— 5 4 — 4 zm en 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10,100 | 5 „, |... |4 9 — 10 хі) 8j— 94 93 94 
624 eeepc D 1% Oam Pet a E [ue n ae eb ЕЕ 
etropolitan Electric Supply, 101 to 62,500 — | 

220,0007 Do. 44 % First Mortgage Debenture Stock | ... | 44% | 44% | 44% 116 —120 1116 —120 ЕЕ 
6,462! Notting Hill Electric Lighting | 10 | 2 $ | 4 6 15 — 16 | 15 — 16 | 164 | 151 
000 James's and Pall Mall Electric Light, Ord. ... 5 | 74% 104 175 161— 174ха 16 — 17 167 16j 
20, Do. do. 1 Pref., 20,081 to 40, 80 5 7 7 7 9 — 10 xd 9 — 10 
940 Do. do. Deb. Stock Red. * „ |4% 105 m i E | CET 

Bouth London Electricity Supply Ord., £2 paid ... six 5 Ve 2 эн — — | 3 

0 Westminster Electric Supply, Ord., 101 to 80,000 .! 5,755 | 9% 12 * | 154— 164 | 16 — 16 1! 154 

* Subject to Founder's Shares. t Quotations on 8 Stock Exchange. 
tU otherwise shares Dividen d in deferred share warrants, profits being used as capital. 
im vo stated all shares are fully paid. ing ot she er pe of one year and the first part of the next. 


t Quotations on Liverpool Stock Exchange. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 
Stock Closing Closing Business done 
Present Е ог Dividends for dotation Сайса during week 
Teen NAME Share! the Шы three years A C AURA ION NO 
f 1805. 1896. Highest.| Lowest. 
80,000 | British a n . v . | 10 ; 5 164— 17 164— 17 165 | .. 
Do. о. 6 um. Pref. 30,001—40,000 = 
000 | £7 pd. (issued at £2 108. prem. all pd.) Ось vi n: : 8 Ip de 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 00. 3 A% nil | nil | 14— 21 14— 2 
00,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 2| 8 nil 4%) 23— 2d 21— 28 ө 
125,0001 Do. do. 44 Y Perp. Deb. Stock Stock без *. |10 —114 |110 —114 113 
50, 000 Do. do. 44 Y 2nd Deb. Stock Red. Stock 102—105 102 —105 se e 
19,894 | Central London Railway, Ord. Shares "m - 10 92— 10} 9#— 10} 103 | .. 
129,179 Do. do. do. EG paid . 10 52— 5à— 6} 5 | 
59,254 Do. do. Pref. half-shares £1 paid aa "T Em 11— 14 11— 1$ 
67, 680 Do. do. Det. do. £5 paid S m 25 às 4j— 43 4— 4 "n" $5 
680,000 City and South London Railway ..  ..  .. ... Stock 14% 14%) 13%] 67 — 70xd | 70 — 72 71 | 68 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. | 10 | ... 995 ded 21— 3} 23— 3} - " 
82,008 | Crompton & Co., P 1 to na -— те T A 8 А 1g— 2} 14— 2 
Do. 5% 186 Mort. Reg. Debs., 1 to 743 о m E - " 
82,850 £100, and 901 to 1,070 of £50 Red. [| c | = ooo | | 89 — 94 | 89 — 94 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd.1to99,261 | 5 5 & 687 6 % 21— 27 | 21— 23 2780 278 
17,139 Do. do. do. ** A” Shares, 01—017,139 5 5 54 6% 4— 4 — - ө 
194,028 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... m . . {101 —103 |101 —108 102} | 
110,000 | Electric Construction, 1 to 110, Oo 2| 5 & 6 & 6 Ф 21— 2$3xd| 28— 26 220 2 
16,843 ро. do. 7 % Cum. Pref., 1 to 16,343 2| 7 7 7 З — {ха 3 — 34 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock, ... m . . 105 —107xd 105 —107 5 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... ...| 2 M 5 à— f f— 8 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2. xu ^ 1— 4 . 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 103 7 7 9 — 11 9 — il M 
12,500 | Henley's (W. T Telegraph Works, Ord. ... А 10; 8 10 12 21 — 22 21 — 22 22 
3,000 | Do. о. do. 79 Prof. fk. 10 7 7 7 %| 184— 194 | 184— 194 | ... 
50,000 De. do. do. 4&4 Mort. Deb. Stock... Stock 44 44 4495112 —117 112—117 1154 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10,10 % 10 10 21 224 | 214— 22] e 
800,000 Do. do. do. 4 % Ist Mort. Debs. | 100 Sau РИЧ; . . 102 —106 |102 —106 
87,500 Liverpool Overhead Railway, Ord. ... " РА ..| 10 237% 2% 34%; 101— 108 104 — 104 
10,000 + Ро. до. Pref., £10 paid 10 6% 5 5 € l5g— 16] | 152— 16} = 
37,850 | Telegraph Construction and Maintenance ..  ...  ..| 12|15 %15 %| 15 % 36 — 39 37 — 41 301 384 
150,000 Do. do. do. 5 J Bonds, red. 1899 100 5 5 6 V 5 9100 —103 100 —103 | .. | е 
540,0001; Waterloo and City Railway, Ord. Stock Е . 100 po — 117 —122 123 —128 125 121 


1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-to-House, 44% Debentures of £100, 106—108. Р 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 14—16; 1st Preference Cumulative 6%, £5 
(fully paid), 8—84. Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 1095. 

* From Birmingham Share List. 


THE TELEPHONE INQUIRY. 


(Continued from page 215.) 


THE Committee resumed its sitting on Thursday of last week, Mr. 
Hanbury again presiding. 

The first witness called was Sir WiLLIAM HARCOURT, and in reply 
to the OHAIBMAN he said he was very much surprised to read M. 
Lamb's evidence, when he said that both he (Bir Wm. Harcourt) and 
Mr. Goschen were of opinion that if licenses were given to corpora- 
tions, it should be on the condition that they purchased the local sys- 
tems of the National Telephone Company. 

I should like to have your views on that point, Sir William ?—4As 
I say, I was very much surprised to bear that statement made by Mr. 
Lamb. I took no great in the details or arrangements about the 
telephones, bat I find that in March, 1893, the question was dis- 
cussed between the Postmaster-General, Mr. Arnold Morley, and 
myself, when certain proposals were put forward by the National 
Telephone Company. ose pro appear to have been two. 
The first was as to the constitution of large areas, each comprising 
several towns, and the second was an undertaking on the part of the 
Postmaster-General not to grant licenses to municipal or other local 
authorities. Well, after some discussion on the matter—which, I 
need not say, I do not bear in my memory, and if I did I should not 
be pre to state confidential communications between the heads 
of partmente—wo came toa formal and deliberate decision, which 
was communicated to the Telephone Company. The result of the 
discussion of those two proposals between Mr. Arnold Morley and 
myself is contained in a letter addressed to the National Telephone 
Company, I think, on March 13tb, 1893, in which we expressed our 

letermination to е to accept either of their proposals, and 
рой that it was impossible to restrict the freedom of the Post- 
njgster-General in any way to grant licenses—a question which we 
That waa the subeance ofthe later ret Angust 1, 1892 

у e letter w i i 
at which we then d. ch contained the conclusions 
M т вау anything about ita being a condition of the 
working of licenses by corporations that they should purchase the 
local systems of the National Telephone Company ?— Certainly not. 


London Electric Supply Corporation, £5 Ordinary, 34—41. 

T. Parker, £10 (fully paid), 141xd. ‚ | 

Yorkshire House-to-House Electricity, £6 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


eT — 


Bank rate of discount 23 per cent. (June 30th, 1898). 


The Committee will, I su , obtain that letter from the Post Office, 
but the words which I bata taken from that letter were that it was 
impossible to restrict the freedom of the Postmaster-General in any 
way. 
Mr. Goscumn, recalled, was examined on the same point, gig n 
said that to the best of bis belief what happened was ш в 
course of the debate in the House of Commons оп the telep e 
service he used some phrases, which had been before the RER , 
with reference to municipalities being willing to undertake the E 
phone business themselves, and he said: “І see nothing contrary to s 
Government policy in such a proposal." Не understood that after 
conclusion of the debate, the then Postmaster-General, Sir J ge a 
gusson, expressed his surprise at what he (Mr. Goschen) had ssid, aa 
that Mr. Lamb, who was sitting under the at the time, also Hn 
impressed by the fact that that had not formed the subject o a 
cussion before. He understood that he then said to Bir depo 
Fergusson: “I presume that if municipalities are to undertake he 
business, then they will have to pay for it.” Bir James P 
memory was clear upon that point, and Mr. Lamb's memory 
absolutely clear, аз he understood it on that point, and he certain! d 
could not set bis memory in tbe negative it. He E 
therefore, that he said it, but it appeared to him that i¢ was prn 
dictum intended for the Postmaster-General and for the ofca 
because there was certainly nothing to conoeal in it. But certainly 
it had not formed the subject of any discussion among themtelves. 
The OHAIRMAN: Was this private conversation intended 10 4 : 
w&y to be conveyed to the company, so as to form any part 
verbal understanding with them ?—1 should say certainly pot. set 
And no one had any right to so convey it?—The matter has ne 
come back to my recollection, or to my notice, until now. TM 
Is the Committee to understand that, іп 1892, it was yout op? 
that such а condition should be im on corporations ?—4À* Meg 
my memory is not clear on that point. I could give the Commi 


а W opinion with to it. ; 

at is aedi I tbink, is your opinion now. Bix tion 
have elapsed since 1892. Do you consider now that this conc ons? 
ought to be attached to the granting of such licenses to 00 
—Now, you are not examining me with regard to Mr. 
evidence, but with re to my view of tae general с 
pursued, and I am not sure that I should be IT bar to Ё ninos 
opinion on that point without examining all that has hap 


9 y 
5 1 
) ч 
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and the various documents, the contents of which have generally 
from my memory. 

And tbe circumstances may bave altered during those six years ?— 
That is self-evident; but, speculatively, I should say that I drew a 
distinction at that time—I gather this from my speeches, and from 
notbing else— between the places where the Telephone Company had 
already established areas and places in which they had not. No 
doubt the policy of the then Government—and I have little hesita- 
tion in saying this—was that competition, which we reserved in the 
strongest possible terms, should be rather kept in terrorem over the 
company, than tbat competition was to be established. I gather that 
from the terms of my speeches at the time, and that it was part of 
the arrangements which were to be made that, if the service was im- 
perfect, in that case there should be competition of one kind or 
another; but I do not think it was in the mind of the Government of 
that day, while they reserved the right of competition, that they 
intended at once, and on any scale, to establish competition with our- 
gelves, or to grant licenses for that competition. 

Mr. BABrLEY: Do you mean ќо say that this expression to Mr. 
Lamb wae а sort of private official communication to the Department, 
aud in no way intended to be communicated to the company ?—No ; 
it was certainly not intended to be conveyed to the company. It was 
an off-hand expression, as far as I can gather, in reply to a question 
as to what I had meant when I said this. 

And in no way intended to give any moral claim to the company, 
to ba set up on such a casual remark ?— Certainly not. 

Sir J. Jorczy: I gather, from what you have said, that your opinion 
at that time was that, both in the interest of the public and-for the 
benefit of the Post Office, it was not desirable that there should be 

two competing authorities in one area ?—I think, in my speech in 
1895, I said that there would be confusion if in any given area there 
were several competing companies, and what I said was open to this 
constructicn, that it would be more desirable, i? at any time a muni- 
cipality wished to establish its own system, that it should buy the 
existing system rather than that there should be two systems 
running at the same time, with all he confasion that might ensue. 
= what I may call a speculative opinion in reference to what 

sai 
And practically you looked upon the National Telephone Company 
in any particular area as working as a sort of agent for the Post Office? 
—That is too strong a term. 

Mr. Сотпа: Do I understand you to say that the Post Office 
retained the right of setting up competitive telephonic exchauges? — 
Yes, distinctly so, in the event of the service of the National Com- 
раду being imperfect—imperfect in the sense of not answering the 
expectations that had been formed of it. I hesitate about giving this 
opinion, because I bave not re-examined the whole subject since the 
agreement was signed ; but I may say, broadly, that i¢ was distinctly 
the intention to reserve competition iu order to prevent any of the 
abuses or the disadvantages of a monopoly. 

Sir James Fenaussom was also examined with reference to the 
verbal agreement, and said that his recollection of what Mr. Goschen 
had termed his obiter dictum was as nearly as possible what the hon. 
member had jast told the Committee. 

Bir J. WoopHousE: It was a purely private conversation, I 
Grai 7—16 was a purely official conversation, and therefore 
private. 

It formed no part cf any considered subject with reference to the 
matters before you at that time ?—No. 

Mr. Вавтгвт: In your capacity as director of the company, you 
would not consider that that conversation had ever existed, in fact? 
—No; but it would remind me of the view taken at that moment, 
though I am not in the least pretending that is was a settled 


on. 
Mr. J. C. LAMB, second secretary to the Post Office, was then again 
recalled, and said : I should like to make a very sincere and heartfelt 
apology to Bir William Harcourt and Mr. Goschen for bringing their 
Dames into this matter. I fully admit and accept the reproof which 
Sit William Harcourt has, though very gently, given me for having 
mentioned a matter cf confidential communication. I think I could 
offer a defence which would appeal to the generosity, if not to the 
jadgment, of the Committee, but I prefer to leave it there, and to eay 
how very sorry I am for having mentioned a thing which they did 
not intend to be mentioned in public. І can positively assert that I 
never mentioned this to the company. On the contrary, I urged that 
nothing of the kind should be said to the company; but I confess I 
was betrayed into saying something which I ought not to have said, 
and I wish to make this very sincere apology. 
i Mr. Lame then read certain correspondence which had taken place 
etween the company and the Post Office prior to the agreement of 
ig The first letter from the National Telephone Company tu 
‚ Lamb was dated February 9th, 1893, and in the course of if 
ои wrote:— 

+ Das come to our knowledge that а feeling is springing up in 
саа of the great towns in abes of municipalisation of the tele- 
Phone service, for the reasons that it is desirable in great and 
crowded cities that the wires should be placed underground, and that 
as this involves disturbance of the street, the service ought to bein 
al of the municipality, in the eame way as are tbe under- 

ings for the supply of gas, water, and electric light, and in one 
оме (Glasgow) this feeling has culminated in action with the Town 
neil. With the trunk wires connecting town and town in the 
dae of the company, the company have no reason to apprehend 
theo bat with sach trank wires in the hands of the Government, 
Nolte y atence of the company is threatened, should it be the 
the leal the Department either to favour the municipalisation of 
кайна tervice, or to give way to the policy under Parliamentary 
hes пш. Хоп may say, and with perfect truth, that the status quo 
8 ergone no change since the time wren the heads cf arrange- 
Were signed by Bir James Fergusson and Mr. Forbes; but 


there is an essential difference between possibilities and probabilities, 
and as it has now been bronght home to us that the condition of 
affairs which I have indicated is within the range of practical 
деч. I ventare to think that it is the duty of the board of 
irectors of this company to ascertain the views and policy of the 
Department, and to safeguard the interests of their sharebolders in 
the pending arrangements before it is too late, and they have parted | 
from their great source of strength, viz., the trunk lines. There are 
two ways of dealing with the matter :— 
within them all 


“1. The constitution of large areas, compri 
the towns surrounding each great centre with which such towns have 


community of interest, c.g., take the case of Manchester. The com- 
pany have constituted Manchester and each of the following towns 
surrounding it, viz., Bolton, Bary, Rochdale, Oldham, Ashton, Stock- 
pe 40 р separato areas. . 
nchester, and have close busincss relations with it, and if they 
were all put together in one area, the company would have the pro- 
tection which they bave now, and to which they are entitled, because 
the inter-communication between these towns in the hands of 
the company, there would be no indacement on the part of the 
separate municipalities to set up separate systems. It is true that 
the constitution of large areas such as I have indicated would trench 
upon the Post Office revenue, but that might be met by providing for 
an adequate payment by the company to the Departmen 

“2. The insertion in the agreement now in negotiation between 
the Departmentand the company of provisions rendering it impracti- 
cable for the Department to grant licenses to municipal or other local 
authorities. I would venture to point out that there is nothing in 
the Treasury minute of last session inconsistent with the insertion 
of such provisions. 

"Ia conclusion, I have only to add that I am sure you will 
appreciate how absolutely essential it is for the company, before it is 
too late, to guard itself against the development of а policy of muni- 
cipalisation of the local telephone service. The municipality, with 
the rates at ite back, with the right to take up the streets, and the 
revent the company from doing the like, would be in a 


right to 
position to compete on most unfair кпш, and would have, at the 
same time, all the present experience and knowledge in telephony 


which the company, who have borne the heat and burden of the day, 
have assisted so greatly to develop. The company are most anxious 
and desirous to loyally co-operate with the Department in making the 
telephone service of the country both thorough and efficient, and are 
now fully prepared to expend—and, indeed, are now expending— 
very large sums of money with that object. They are also prepared 
to stand their chance in any fair competition with a l licensee 
company, having to raise its capital in the open market, but they 
would not be justified in surrendering their position of strength with- 
out reasonably and properly guarding against the development of а 
policy which will be bound, in the nature of things, to prove destructive 
to them." | 
Mr. Lamb replied on March 13th in the letter referred to by Bir Wm. 
Harcourt. In the course of the letter he says :— 
“The Postmaster- General has given very attentive consideration to 
these proposals, but he regrets that he does not find it in his power to 
accept either of tljem. The question whether the freedom of the 
Postmaster-General to t licenses should be restricted in any way 
was discussed in the fullest mauner before the heads of arrangement 
with the National Telephone Company were signed by Sir James 
Fergusson and Mr. Forbes on August 11th last. It had been stated 
to Mr. Forbes in the clearest terms that any such restriction was 
impossible. The question was closed by the signature of the docu- 
ment to which I have referred, and the Postmaster-General, while 
fully appreciating the objections to multiplying separate systems in 
given areas, does not think that any reason has been advanced which 
would justify him in giving such undertakiogs as he suggested. As 
to the areas within which it is proposed that the company shall carry 
on its operations, there has been, on the part of this Department, a 
careful endeavour to meet the views of the company, with a due 
regard to the policy described in the Treasury minute which was 
laid on the table of the House in May last. On questions of detail the 
Postmaster-General would still be glad to give his best consideration 
to any suggestions that might be made by the company, but he is not 
prepared to discuss а proposal of the effect of which would be to 
entirely disturb the basis of the settlement which has already been 
rovisionally arrived at between the company and this Department, 
e Postmaster-General trusts that on further consideration the com- 
pany will be prepared to carry out the arrangement set forth in the 
document which received the signature of their chairman on August 
11th last, and he would be glad to receive an assurance to this effect 
as B000 88 pe | 
The CHAIBMAN: There were no private letters from yo 
sane z this subject ?— T don't thiok 20. ЧИЕ 
ere were, would they be filed? —They would be in | 
possession, and they could be produced. 4 чон 
Ыш ЛЕ fer zu Office documenta ? —I suppose they 
would. wW sufficient for me to say that 
A e ш pes ar produced. á Hon шы 0 
Was this highly important letter of February 9th, 1 
throws а flood cf light upon the intentions of tha керы aber 
as a confidential document and retained by you alone, or was it filed, 
as such papers are filed and registered, and open to the view both of 
the secretary to the Post Office and of the Postmaster-General 2—14 
waa certainly open to the view of the secretary to the Post Office and 
cf the Postmaster-General of the day, but I am not able to sa 
whether it was brought before the present secretary to the Post 
s аса рее, Postmaster-General. 
ere did you keep this highly important corre dence ?— 
was kept in the room of my i. p secretary; but T desire 5 = 
that an abstrac’ of the whole correspondence in which these lettera 
are mentioned has been submitted to the Postmaster-General. 
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Mr. J. S. FonBES, chairman of the National Telephone Company, 
was recalled, to make an explanation with regard to some remarks 
made by Mr. Provand at tke last sitting of the Committee. The 
Wrrness svid that in the course of his evidence he had stated that 
the Mutual Company of Manchester bad got hold of people's money 
on mistaken pretensions. That statement Mr. Provand had cha- 
racterised as calumnious, but he adhered to it. In the prospectus 
the Mutual Company promised everybody everything, bat they did 
not fulfil their promises. They had utterly failed as a commercial 
concern, and had ended in ruin. 

The CRAIRMAN: It is the prospectus you complain of ?— Yes. 

But yon do not suggest that there has been any misrepresentation ? 
—Oh, no. The prospectus was issued in good faith, but the pro- 
mises were not carried out. 

The СнлАївмАн said that he had just received from the Lord Mayor 
of Manchester a resolution. by the City Council to the effect 
that, in their opinion, the telephone service should no longer be in 
the hands of the National Company as а monopoly. Would Mr. 
Forbes tell the Committee whether the Manchester Corporation was 
one of the corporations with whom the ccmpany had a special 
agreement ? 

Mr. Forsgs: Yes. | 

Mr. Provan, M P., then apprcached the table, and asked to be 
allowed to put in some papers in justice to thore gentlemen who 
had acted with him in connection with the Mutual Company of 
Manchester. 

The CHArBMAN: The question of bona fides has been raised and 
settled, and the whole matter is settled. 

Bir SPENCER WALPOLE, secretary to the Post Office, in reply to the 
CHAIRMAM, said he was cognizant of the letter of February 9th, 1893. 
To the best of his belief he saw it for the first time last Sunday, and 
the reply of March 13th he saw for the first time last Friday. Before 
that he was not aware of the existence of those letters, and he did 
not think he had seen the correspondence which they began. 

You had to deal with the final settlement of these questions, and 
I should have thought it would bave been necessary for you to know 
what had been done by your predecessor on the point?—I can see 
the importance of that knowledge, but I do not wish to convey the 
idea that any knowledge has been withheld from me. Whenever I 
have asked for any correspondence it has readily been given to me. 

But this information was not in your possession when these agree- 
ments were signed ?—To the best of my recollection, no. Papers of 
this kind are kept in the custody of the particular branch of the 
Department which is concerned. Mr. Lamb was doing right in keep- 
ing these documents in his Department. 

Pike the letter of February 9th necessarily confidential ?—Yee, I 
t 80. 

So confidential that the two bighest officials of the Post Office knew 
nothing about it ?—I knew nothing about it. 

The Committee then adjourned. 


The Times says that the Committee met on Friday to consider their 
report. The principal questions with which the chairman (Mr. 
Hanbury) invited the Committee to deal were: (1) Is the telephone 
service now, or is it calculated to become, of general benefit ; (2) is 
the Post Office in any way hindered, by legal agreement or by good 
faith, from competing itself or through licenses with the National 
Telephone Company in exchange areas; and (3) ought competition 
to take place? Бо far, the Committee have not made much progress 
with their conclusions, but they have agreed upon certain general 
principles as a basis for recommendation in regard to points of detail, 
the most important of these being that the telephone service (1) is 
not at present of general benefit, either in the United Kingdom at 
large, or even in those limited portions cf it where exchanges exist ; 
(2) is not likely to become of general benefit, either in the country as 
a whole, or in existing or future exchange areas, 80 long as the present 
practical monopoly in the hands of a private company shall continue; 
and (3) as it has already become of much more general benefit in 
other countries, affording less scope for its development than is 
afforded by the greater density of population and the greater wealth 
and commercial activity of the United Kingdom, so it is fitted to 
become in this country, if worked solely or mainly with a view to the 
public interest, a valuable instrament in further developing the 
trade and social life of the nation, towards which new means 
of communication have always hitherto so largely contributed. 
Mr. Hanbury invites the Committee to declare that the service 
given by the National Telephone Company is not generally inefficient, 
nor, for the class of subscribers whom almost alone it serves, can the 
rates be considered unduly high, although higher than are paid by 
similar subscribers in Germany. He thinks, however, that a service 
already so essential to commercial men, and so well calculated under 
other conditions to benefit, directly or indirectly, all classes of the 
community, ought no longer to be treated аз the practical monopoly 
of a private company, а course for which no legal or moral necessity 
appears to exist, and especially ought not to be worked on a system 
under conditions which confine its benefits to a limited class in 
selected areas, permit preferential rates to be charged, and allow a 
private licensee of a public monopoly to refuse the use of a business 
necessity to one esman and grant it to his competitor under 
similar circumstances, impose no limitation of charges, and leave the 
panie at large dependent on a service whicn is in its turn wholly 

pendent upon innumerable wayleaves held upon very precarious 
tenure, and nearly all liable to be terminated after six or 12 months’ 
notice. Having arrived at the conclusion that the right to compete 
is established, Mr. Hanbury next asks the Committee to consider 
whether competition is expedient, and, if so, whether local autho- 
rities should be empowered to undertake a telephone service. In his 
opinion, competition is both expedient and necessary, in order, first, 
to extend and popularise the service, and next to avoid a danger, 


which is by no means remote if no alternative system is in 
operation, that a purchase of the company’s undertaking at an 
inflated price may be forced on the Government of the day. 
Amongst the conditions which Mr. Hanbury would impose upon 
municipalities in this connection are (1) that the system should be 
one of double wires; (2) that a maximum rate should be imposed, 
and no inducement afforded to on the service at a profit with a 
view to lightening the burden of local taxation ; (3) that a minimum 
rate should also be imposed to protect the Post Office against a re- 
duction of rates to a point which would involve an unremunerative 
service after 1911; (4) and that a royalty of 10 per cent. on the 
receipts should be paid to the Post Office. 

Several private sittings of the Committee have been held this 
week to consider the report. 


THE LONDON COUNTY COUNCIL AND 
CONTRACTS. 


Tux London County Council isa curious body, and the members seem 
to think the world was made for them and for the exploitation of their 
fads. A case in point has just come to the surface in respect of а con- 
tract which Messrs. Yarrow & Co. were asked to sign on receiving an 
order for a shallow draught steam fire float designed on special lines 
which Messrs. Yarrow had adopted for some gunboats recently built by 
them for the Admiralty. The contract contained several clauses to 
which Messra Yarrow took exception, notably Nos. 16 and 34. 
No. 16 clause provides that Messrs. Yarrow (or any other con- 
tractor) shall not dismiss or change their foreman unless with the 
consent of the chief officer (of the County Council), and such chief 
officer shall dismiss the foreman of Messrs. Yarrow & Co. as 
and when hs think fit, and  sball also dismiss any per- 
son in the contractors’ employ. The clause gives to the 
County Council power to dismies any and all persons who may be 
working for Messrs. Yarrow, just as it may please them. Now we 
call this a piece of gross impertinence, and it is а common enough 
clause in other than the contracts of the County Council, even if 
somewhat modified. A contractor undertakes work, and at the same 
time he undertakes risks, and has а right to employ whomsoever he 
likes, and it is simply monstrous that he should be compelled to 
change and dismiss reliable and able men, perhaps for no better 
reason than that such men do not suit the conoeit of some employé 
of the Council Clause 34 Provides а penalty of £5 for each and 
every breach of some fanciful scale of payment for time and over- 
time, as to which the Council have no b whatever to intervene. 
The same clause relates to а schedule of hours cf labour, and also 
enforces that a printed notice shall be displayed of a certain schedule 
of hours of labour which it pleases the Council to lay down. On the 
presentation of these outrageous demands, Messrs. Yarrow very 
roperly requested to bave returned to them their design, which, 
owever, the Council wished actually to put up to public tender, 
though it had been prepared by Messrs. Yarrow at their own cost. 
The only inkling of honesty observable on the part of the Council 
was an obscure hint to pay something for the plans and specifications. 
Finally, we believe, it was decided to give up the plans, and 80 it comes 
about that London, badly equipped as it is in appliances for fighting fire, 
must now be indefinitely deprived of a badly needed float because the 
London County Council prefers to risk any number of fires rather 
than give up its pettifogging iaterference with contractors, and the 
power of working mischief between employers and employed, which 
culminated last year in the strike and lcck out. Mesare. Yarrow 
have, in fact, been first requested to undertake costly experimental 
work for the benefit of the Council; then they аге awarded the work 
on impossible conditions. Messrs. Yarrow decline to give up the 
management of their own works to any official it may please the 
County Council to put in. The net result is that the best firms, 
best fitted to undertake the best work at the cheapest rates 
sible for good work are really out of the running in County 
ouncil contracts. London's work is tendered for by a limited 
number of firms, which does not include many of the best ones, 
and the ratepayers, who can ill afford it,are mulcted to the tune 
of many scores of thousands of pounds per annum in order 
а ce class of the community may pose as benefactors to the 
working classes. Yet what is the truth as to wages. Messrs. 
Yarrow pay their men better wages tban the run of trades unionists 
obtain, but they are not to be ordered to pay such wages to every 
loafer who would get into the works under the дів of the 
County Council It is to this end that the County Council's 
inevitably leads. It is well to protest at once against the re- 
introduction of the thin end of the wedge which worked such havoc 
to both masters and men last year, and brought down both wages 
and profits, as well as depriviog this country of much trade which 
went abroad. 


REVIEWS. 


Elementary General Science. By А. P. Simmons, B.Sc., and 
L. M. Jones, B.Sc. London: Macmillan & Co. 
We are not particularly impressed with this attempt to 
teach elementary general science by means of a small 
of some 380 pages. The information given is undoubtedly 
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perfectly sound and very concise, but we very much doubt 
if any student, taking the book up with the idea of pre- 

ing himself for в matriculation examination, would be 
able to gain a sufficient insight into the subjects treated of. 
Condensation is all very well if it is not effected at the 
sacrifice of clearness. As regards accuracy, tbe authors may 
be thoroughly depended on, and the book is quite reliable; 
bot it is very questionable, we think, if, as an elementary 
science primer, it can prove а success, 


The Calorsflc Power of Fuels. By HERMAN Poore, F. C. S., 
M.Aw.Soc.0.E., &o, New York: Jno. Wiley & Sons. 
London: Chapmam & Hall. 1898. 

This book is founded upon Scheurer-Kestner's ** Pouvoir 
Oalorifique des Combustibles." 

No donbt many engineers will have experienced the diffi- 
culty of searching out from many books the information 
that Mr. Poole has endeavoured to gather between the covers 
of the one before us. It is distinctly a work on fuels, and, 
as euch, the anthor has, perhaps wisely, confined himself 
within comparatively narrow lines. At the каше time, we 
could wish he had gone a little further in adding farther 
to his own very excellent tables. The additional infor- 
mation we should have desired is equally appropriats 
tables of specific heat, in order that, for purposes of 
engineering calculations, an engineer might have all 
his heat tables in one book. While commenced as a 
simple translation of Scheurer-Kestner's work, changes have 
been introduced to adapt it to American methods, and 
it goes withont saying that it is equally suited to English 
methods, its American parentage, however, giving it a very 
fall table of American fnele, and a rather general table only 
of English coals. We find ro word at all of Australian 
coals, though New Zaaland is fairly well represented. 

The author defines the calorie and the British thermal 
unit, and on to the calculation of heat of combastion 
from the chemical composition. . The method of calorimetric 
evaluation by calonlation, however, is so confused by errors 
due to the presence of more or less complex bodies and the 


variety of their exothermic qualities, that it has given 


way except for approximations to the calorimeter method of 
actual trial. Modern apparatus has brought about this 


result, 
‚ Various calorimeters are described and illustrated, and the 
litharge method is cond-mned as unreliable and even mis- 
leading, Directions for using calorimetric apparatus are 
given, and for calculating the value of the apparatus ilself 
in taking ont the nece:sary corrections. Fabre and Silber- 
mann determined the corrections for their own apparatus 
once for all by a series of experiments. These chemists pub- 
lished their first researches in 1852, and their figures are 
largely standard to this day. Their apparatus is described, 
together with the changes made by subsequent observers. 
„The use of the calorimeter is explained, because its con- 
itions can be everywhere realised, but the methcd of the 
bomb is better when oxygen at 25 atmospheres is available. 
With the bomb and constant volume method any ordinary 
шрека oxygen may be used, even up to 10 per cent. of 


Mabler used compressed oxygen, which is purchaseable in 
Paris at 120 atmospheres, n : 

Coal being the leading fuel of the world, is accorded the 
chief space in this book, Nearly all known coals have been 
tested у the calorimetric method, and the tables given are 


very full. 
Hrd wood is leas calorific than soft wood, a fact rather 
1 of popular opinion as to the power of timber in 


The section on gaseous fuels is fairly full, including the 
ride ‚азе, and going thoroughly into the method of 
calculation of temperatures of various gases. Figures are 
Mes of the calorific values per kilo., and per cube metre. 
ne is also 8 section on flame ard flame temperatures. 
i : TTE temperature of hydrogen burned with oxygen 
а ЧА 7 C. bat the highest temperature obtained is actually 

E „500 O., the difference being due to dissociation. 
к We observe a misprint. On page 169 the specific 
dedi "пес vapour is given as 0:475. On pege 170 it is 
d bes calculation as 0479, and &he figure 6,727 is obtained 

Y. With the specific heat of 0:475 this figure would 


be 6,788° C. The correct specific heat is 0:479, however, 
and the error is that on page 169. . 

The author does not guide ns at all in the vexed question 
of dissociation versus increase of specific heat at high tem- 
peratures. 

In an Appendix are given the American standard rules 
for boiler testing, numerous tables of heat, of combustion, of 
substances, thermometer redaction, theoretical flame tem- 
peratures, and others of value. 

In the table of coal values, very few of the United States 
coals go beyond 15,000 heut units per pound, two Nova 
Scotian coals touch or exceed 16,000, and four of the United 
States coals do so, none of which is an anthracite. Ten 
French coals exceed this number, but no English coal is 
credited with so great a capacity as 16,000, the nearest, 
Nixon's navigation, falling below by 45 units. The figures 
of the analyses do not seem to bear out altogether the 
calorific values given, and there are many obvious errors in 
the table of English coals, the sum of the fixed and of the 
volatile carbon not being correctly added to the total carbon. 
The resulta are hopelessly discordant, requiring amendment 
for the majority of the coals of Great Britain. 

In pointing out such errors as we have observed, we do so 
not in а captions spirit, or to undervalue the book, which 


every engineer should have. | 


General Elementary Science, The University Tatorial 
Series, Edited by WILLIAM BRIGGS, М.А, London: 
W. B. Clive, University Correspondence College Press, 18, 
Bookseller’s Row, Strand, W.C. 

. This is another attempt to compress a large amount of 
information into a small space, and 18 more or less successful, 
inso far that the book is of more respectable dimensions than 
others in which the ваше task has been undertaken, though 
it may be doubted whether it is sufficiently full for the purpose 
required. Writers or compilers of books of the kind have 
themselves mostly acquired their knowledge by studying 
from a number of treatises, each dealing with a special sub- 
ject, and unconsciously they imagine that the condensations 
they put together cau impart, clearly and easily, information 
which is really only to be properly grasped by the help of 
separate works, and not by a number of sections, each con- 
sisting of a few pages. 

The b:ok in question is, however, the work of authors 
whose knowledge of the subjects they write about ig 
thoroughly sound, and such information as is given is 
therefore quite reliable. A number of excellent examples 
are given at the end of each chapter, and also the answers to 
each. The three sections into which the book is divided 
treat of Mechanics," Heat, Light, and Electricity,” and 
“ Chemistry." The subject of electricity is touched upon in 


but 34 pages, 


Practical Organic Chemistry for the Elementary and 
Advanced Ezaminations of the Science and Art Depart- 
ment. By GEORGE GEORGE, F. C. S. London: W. B. 
Ciive, University оаа College Press, 13, Book- 
seller’s Row, Strand, W.C. 1s. 6d. 


This little book appears in the Organised Science Series ” 
which is being issued by the University Correspondence 
College. It із intended primarily for the use of students 
preparing for the elementary or advanced stage of the 
Science and Art Department's examination in practical organic 
chemistry, and it seems to fulfil this object very well. We 
rather expected to find that it was more or leas of a cram book 
bat though the passing of examinations has been kept 
prominently in view by the author, we think that he has 
succeeded in producing a work which will be useful to the 
general student of chemistry. The system upon which the 
tests are arranged is sound and practical, and the chapters 
are not marred by frequent mistakes. The index is rather 
scanty, but then the book does not pretend to be a work of 
reference. The only real fault that can be found with it 
refers to Chapter VILI., in which instructions are given for 
the preparation of some of the Te-agents used in organic 
analysis, These instructions should have covered all the 
re-agents, and they should have been much more explicit than 
they are. We should not like to trast a student to 
his re-agents by means of them, since they аге too brief, and 
not always clear. í 


. Lurre, and G. Е. Hry 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTE.—1098. 


Compiled expressly for this journal ty W. P. Тномрвон & Co. 


Electrical Patent Agents, 323, High Holborn, London, W.C., and 


- at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


16,135. “Improvements in electrical heating apparatus also ap- 
plicable for use as electrical resistances.” J. Т. М№вгетт and M. 
SuTHERLAND. Dated July 25th. 

16,155. "Improvements in the globes of electric incandescent and 
similar lamps and lamp shades or chimneys.” EmGLISH INDUSTRIALS, 
I-Di.. Dated July 25th. (Complete.) 

16,172. “A voltaic battery cell with hot air depolarisation.” 
Н. ре R. ра Lavisom. Dated July 25th. 

16,245. “A new or improved electric soun device.” J. P. 
BuckrEv and W. A. Crorrur. Dated July 26th. (Complete.) 

10,257. “ Improvements in starting switches and regulators for 
electric motors" J. R. Garner. Dated July 26th. 

16,2683. “Improvements in and connected with the laying cf 
electric cables." А. CrLBAvER. Dated July 26th. 

16,267. ‘ Electric communicator for use as a means of communi- 
cation between passengers and guards or drivers of trains.” G. 
ARMSTRONG. Dated July 26th. 

16,291. “Improvements in alternating current transformers." 
L. M. J. C. Levasseur. Dated July 26th. 

16,299. “ Ап alternating current transformer for induction coils.” 
M. Конг. Dated July 26th. (Complete.) f 

16,351. “Imrovements in or connected with dynamo -electric 
machines.” J. Manr. Dated July 27th. | 

16,352. ''Improvements in or connected with incandescent elec- 
tric lampe." W. Н. MaAcFADYEN and J. ЁЕкваовом. Dated July 27th, 

16,376. Electro-magnetic bearing for shafts subjected to end 
thrust.” Е. N. Sronmy and A. Внлвр. Dated July 27th. 

16,385. Improvements in electrical fire alarms." H. A. OLsson. 
Dated July 27th. 

16,896. "Improvements in and appertaining to the working of 
8 electric lamps" D. McLadax. E Dated July 27th. 

16,460. "An improved automatic device specially applicable to 
hre wire or balanced systems of electric distribution generally." 
VznrTYS, LIMITED, and L. J. Sram. Dated July 28th. 

16,464. "Improvements in the construction of electrodes for 

batteries.” A. Ниниитон. Dated Jaly 28th. (Complete.) 

16,469. “Improvements in the manufacture of electric егар 
and telephone cables.“ L. T. B. Влсяриввом. Dated July 28t 

16,473. "Improvements in gearing for electric motor cars.” 
G. R. Bror. Dated July 28th. 

15,488. "Improvements in the method of and apparatus for 
starting and controlling electric motors.“ Т. PREEOB and J. А. 
Ермонрвох. Dated July 29th. 

16,522. ‘ Improvements in electric arc lamps." R H. Осиніманлм. 
Dated July 29th. 

16,552. “Improvements in electric arc lamps.” 
Dated July 29th. (Complete.) 

16,553. “Improvements in electric arc lamps." Н. BREMER. 
Dated July 29th. (Complete.) 

16,556. “ m in galvanic batteries." A. J. BRNEDIOT. 
(W. B. Doe, United States.) Dated July 29th. 

16,590, "Improvements in and relating to secondary batteries and 
the like.” O. Lv us. Dated July 30th. 

16,592. “Improvements in wave or current motors.” 
d. Нсанив. (G. Lofgren, United States.) Dated July 30th. 

16,595. “Improvements in electric heaters" H. Lyon. Dated 
July 30th. 

16,599. “Improvements in and relating to electric tramways and 
railways.” J. Ronson. Dated July 30th. | 

16,002. “Improvements in drums for holding electric cables and 
in covers to be used with such drums." T. OXLEY. Dated July 30th. 
— (Complete.) 

16,659. “Electrolytic process for extracting metal from their 
arr combinations.” Dr. Е. Sr. Rn. Dated July 30th. (Com- 
plete. 


H. BREMER. 


ABSTRACTS OF PUBLISHED SPECIFICATIOES. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, gd. (in stamps). 


1898. 


125. “ Das et pecans in controlling electric motors and switches 
therefore.” К. Bowman. Dated January 3rd, 1898. Relates to a 
switch whereby it is possible to increase the speed of an electric 
launch for a short interval, and consists of a cylinder of ebonite 
or other suitable material, mounted on a spindle working in bearings 
and provided with a hagdle. On the surface of the cylinder are 
fixed metallic bridge pieces in suitable positions, on which bear 


` go that ita 


fingers mounted on an insulating block to which the electric con- 
nections are made by means of thimbles. The cylinder is provided 
with a ratchet wheel and a pawl, and the whole is mounted ona 
metal casting. 3 claims. 
729. An electrically operated machine or tool for cutting fabrics, 
„and the like" F. GARDNER and D. Surrm. Dated January 
lth, 1898. Relates to an electric rotary cutter, and comprises a base 
plate upon which is supported a guard plate, which extends around 
the periphery of the cutter to protect the edges, the cutter being 
mounted upon the exterior rotating part of an electric motor, which 
is Ed purus from above. Means are provided whereby the motor 
may be adjusted in position, so that as the cutter is worn away by 
use and repeated sharpening, the motor may be moved to maintain 
the cutter in the most effective position for operation. 6 claims. 


1,697. “Ар tus for the electrolytic treatment of bleaching 
liquids.” M. Mass. Dated Jauuary 21st, 1898. Relates to appa- 
ratus for tho electrolytic treatment of bleaching liquids, and con- 
sists of a number of upright electrodes arranged at approximately 
the centre of the liquid, and below the electrodes dead chamben are 
formed. The said chambers receive the slime from the liquid, 
thereby obviating a short circuit being formed between two elec- 
trodes, 2 claims. 


2,991. “Improved double arc lamps." W. Marareson. Dated 
February 5tb, 1898. Relates to an improved arc lamp with two in- 
dependent clockwork mechanisms, in which the release of the one 
clockwork mechanism after. the consumption of the other pair of 
carbons is effected by a lever ided with projections, and actnated 
either mechanically or electrically, the lever being arranged alter. 
nately to stop or release the said clockworks in such a manner that 
each pair of carbons can be renewed separately. ‘3 claims. 


9,259. “Improvements in the construction of apparatus for pro- 
ducing and receiving Hertzian electric waves" E. DoonmETET. 
Dated February 9th, 1898. The appsratus for producing the electric 
waves is an oscillator the construciion of which allows of the 
immersion of the spheres in an insulating liquid, at the same time 
securing from the outside their junction or separation and 
the possibility of observing thé sparks which shoot out. The 
regulating of the ssparation is executed from the outside, thus 
avoiding acting upon them from the top. 5 claims. 


3,841. “Improvements in the method of and means employed for 
D f electric glow wx d to main conductors" F. Pat. 
Dated Fe 16th, 1898. e head of the lamp Je filled with 
cement in which two pressure springs in contact with the ends of the 
platinum wires connected to the fibres are fixed. These pressure 
springs are bent at their outer ends, so that they will 1 ar hold 
on wires and receive the current from them. The su of the 
cement in the head has a covering of paraffia wax. 3 claims. 


3,925. “Improvements in electric safety fuses and lamp con- 
nections.” W. O. Goven. Dated February 16th, 1898. lates 
to a construction of an electric safety fuse. It consists of a bes 
of insulating material on which is screwed а сар, it has projecting 
up from it a curved partition consisting of two side and a middle 
part extending some height above the base. On the outeide of 
each partition is fixed э terminal. The two terminals are connected 
by а fuse wire. 2 claims. 


3,993. “ Improvements in or relating to electric ignition devices 
for internal combustion engines.” A. J. Восит. (The Société 
Nouvelle des Etablissements Decauville Ainé.) Dated February 17th, 
1898. Relates to electric ignition devices for internal combustion 
engines, and consists chitfly of a platinum wire maintained in an 
incandescent state by means of an electric current, and arranged 
sition relatively to the explosion chamber can be 
adjusted as desired for the purpose of enabling the working of the 
motor to be regulated by advancing or retarding the period of 
ignition. 2 claims. 


4,999. “Improvements in and relating to electric railways on 
& road contact system.” W.M. Brown. Dated March let, 1898. 
Relates to that class of railways in which a bared conductor in 
disconnected sections forms one side of the working circuit. One 
terminal of the dynamo at the power station is connected to the rails 
of the track, while the other is connected by intermediate feeders and 
sub-feeders to the switching mechanism. The switching mechanism 
is ordinarily open, so that no current is delivered to the top of the 
box, but it is closed by the field of a megnet carried beneath the 
travelling vehicle. A collecting shoe which makes contact with the 
box when the aforesaid magnet is above the box, the current of which 
is delivered to the circuits upon the vehicle. 5 claims. 


5,863. “Improvements in incandescent electric lamps and in 
processes for manufacturing them." W. L. VoxLkmnm. Dated March 
10th, 1898. Relates to the use of the carbides of the following 
metals, viz., uranium, thorium, ytterbium, erbium, cerium, calcium 
and шош for manufacturing filaments for use in incandescent 
electric lamps. 2 claims. 


6,223. “Improvements in or relating to conductors for electric 
railways.” B. BxaToN (C. M. White). Dated March 14th, 1898. 
Relates to a conductor for electric railways. The conductor consists 
of а web fitting between an upper insulating strip and a lower insu- 
lating strip. At each edge of the web is a flange, the vertical flange 
forming the contact service for the shoes, and the horizontal flanges 


serving to keep the shoes from moving vertieally out of contact with 
the vertical flanges. 10 claims. 


8,085. “Incandescent electric light decorations." А. A. PoLLock: 
Dated April 4th, 1898. Relates to decorations for electric glow 
lampa. he lamps are enclosed in artificial flowers, made of paper, 
cloth, or any other suitable material, the leaves of the flowers are 
made of a framework of wire to which the payer is secured. 2 claims. 
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wbich specified the coal they should use, and it was a 
question for the company to take the consequences of relying 
upon a smoke-producing coal if they chose to do so for 
economy. Then tbe magistrate asked why the energy conld 
not be produced by gas engines, and Mr. Byron wisely 
exclaimed: “ Exactly; there is no reason whatever,” 
` to which Mr. Spencer Bower replied for the defendants, 
“ Tt is absalutely impossible,” We feel glad we were not in 
Court to hear Mr. Byron’s foolish remark. It is simply 
maddening to listen to the unpractioal babble of technically 
unlettered counsel upon engineering subjects. They may 
know all about the Panic wars and give the date when Han- 
nibal crossed the Alps, but of coal consumption they know 
nothing. Mr. Frank Bailey gave evidence on behalf of thé 
company as managing director, and admitted that the 
furnaces were suitable only for Welsh coal, and stated 
that if the company had intended to use soft coal 
(bituminous), there would have been a chimney to each 
boiler, and careful stoking would make а deal of differense. 
We do not understand the allusion to the separate chimneys, 
and think Mr. Bailey must have been misreported. The 
magistrate finally held the company responsible, anl gave 
them nine months in which to “build the necessary 
chimneys,” which we take it means to amend the oonstruo- 
tion of the furnaces, so aa to make them consume bituminous 
fuel without smoke. Any furnace will burn smokeless coal 
without smoke; this is a self evident truism. То burn 
bituminons coal is а compound operation. It requires more 
skill on the part of the fireman than is usually possessed 
by men accustomed to loading up Welsh. It demands 
also а special construction of furnace, and а oarefully- 
regulated secondary admissson of air above the fire in order 
to afford oxygen to the hydrocarbon gases which so rapidly 
distil off each new charge of fuel. The ordinary water-tube 
boiler in its usual setting is hopeless as а smoke preventer. 
It cannot fail to smoke, but the Baboock & Wiloor Oom- 
pany have grappled with the difficulty, and have ‘modified 
their boiler во м to admit of a setting which permits of the 
flow of gases and air admission similar to that possible in 


Lancashire boilers, and we have seen such a boiler, 
D 
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even where the secondary air admission was hardly 
on the best lines, fired on the  side-fifing system, 
во as to be practically smokeless, Nor should the 
now classic Wigan coal trials be forgotten, which proved that 
in Lancashire boilers the very bitaminous coals of Lancashire 
and Cheshire could be burned both smokelessly and economic- 
ally. It is not easy to secure the economy, nor is smoke a 
sign necessarily of a wasteful use of coal. Black smoke is a 


fearfal thing to gaze upon, but a very impalpable thing in: 


iteelf. It is evidence that in the combustion of hydrocarbon 
gas certain particles of the gas have not been in contact with 
‘oxygen at atime when they were hot enongh to combine 
-with such oxygen. We may supply double and treble the 
air chemically necessary, yet smoke may result. The 
difficulty is to provide the air at the right time and 


place in sufficiently fine streams to thoroughly per- 


meate the whole volume of gas, to do this at the right 
temperature for ignition, and to provide а space free from 
cooling agents in which combustion may complete iteelf. 
The usual setting of the ordinary water-tube boiler makes 
no attempt to fulfil any one of these functions. The Lanca- 
shire boiler is right in shape, but it fails, where and so far 
as it does fail, in having a water-cooled furnace ; and often, 
through the desire of boiler makers to sell crosstubes at 408. each 
by having water pipes put across the flue tubes behind the 
bridge to effectively knock out. any life from tbe straggling 
flames which burn past the bridge. We hardly wonder at 
steam users going in exclusively for Welsh coal. They 
have had bat little encouragement from boiler makers to do 
otherwise, and too often when they do attempt to remedy 
the evil by trying experiments, the smoke inspectors 
attempt to get them fined for any smoke emitted during 
the experiments. We have known this done in Manchester, 
where of all places one wonld expect the smoke inspectors 
to have some technical knowledge ard sufficient serse to 
know that every experiment cannot prove a success, nor can 
it be remedied if wrong usually before a Saturday. We are 
not sympathisers with the production of smoke, but we do 
think that manufacturers have usually plenty to worry 
them without being harried оп the smoke question, and 
prosecuted with the aid of any kind of barrister who may be 
put up to fire off ill-digested statements in a police court. 

. It is due to the irrational prosecutions for smoke that 
so many have taken the weak course of using exclusively 
smokeless coal, in place of attempting to secure the economy 
of cheaper bituminous fuel. 


. 
P aas > 


THAT а paper dealing with the above 
subject should have been presented to the 
Saratoga meeting of the American Master 
Mechanics’ Association is in itself a sign of the times. A 
so-called master mechanic is what in England would be 
called a locomotive superintendent. His duty is to find the. 
machines which draw the trains, and it appears probable 
that every day will see more of these machines electrically 
operated. For elevated lines, the author of the paper, Mr. 
D. W. Brangs, thinks electricity specially suitable—largely 
because of the facilities it offers for rapid service, some 
recent acceleration testa having shown a rapidity of 
acceleration 40 per cent. better than steam locomotives can 
possibly give. With standard railroad type of cars four 
50-H.P. motors at 500 volta and 90 amperes, mounted two on 


Electricity Applied to 
. Bteam Railroads, | 


each truck, geared down 88—52 to the axles, gave a speed 


of 80 miles per hour in 10 seoonds. In five seconds after 
the controller switch had been moved a speed of 19 miles 
was secured, and so on, in 10 seconds 30 miles, 15 seconds 
85 miles, 20 seconds 88, and 25 seconds 40} miles 


per hour. This is very rapid acceleration indeed, an 


ordinary train rarely exceeding a speed of 10 miles per hour 
at the end of the first 10 seconds. On the Manhattan 
Elevated a speed of only 18} miles was secured by steam in 
20 seconds, daring which the space covered was 198 feet, 
while the electric car had attained 38 miles velocity and 
travelled 856 feet in the same time. As there is no dynamic 
jerk at the start such rapid starts are not unpleasant. In 
the course of his paper the author described the system 
of control invented by Mr. F. J. Sprague, whereby each 
controller on the various cars of a train is operated by a 
little pilot motor from the driver’s equipment, every 
cat thus working as an indeperdent unit in а con- 
nected train. Coupling stresses are thus feduced to а mere 
differential minimum. The multiple unit system. is thus 
applicable to trains of any length. The author also de- 
Bcribad the system of pick up from the third rail. This is 
simply a cast-iron shoe of 15 or 20 lbs. which is dragged 
along the rail and lasts about a year. To show what 
electricity can do he quoted the daily 800 passengers 
between New Britain and Hartford with the old steam 
service with three car trains of 200 tons. The electric 
motor cars weigh 25 tons and carry 3,000 peorle daily 
with & much more frequent service. It is this frequency 
of service which secures passengers. Is it not a fact that 
people object to wait, and will take a slow omnibus which 
passes their street end rather than go by train which may 
involve some initial waiting even if the destination be 
sooner reached ? Active people especially are those who will 
add to the receipts of lines when a frequent service is 
introduced. 


—————— 


A Golden Fleece.— The story goes that some courtiers, 
who used every artifice to keep within tbe Royal favour, 
wished to make his Majesty believe himself to be an expert 
angler. But there was no bite, and the King got angry. 
Thereupon the courtiers secured possession of the firet fish 
they could lay hands upon, and gave secret instructions to 8 
diver to fasten it to the end of the line. The game would 
perhaps have answered had not a smoked fish been fastened 
there in error. Royalty knew the difference, with the result 
that someone soffered. Without pointing а moral to adorn 
this tall tale, we may remark that a recent event recorded in 
America is just about as good. A certain Baptist minister, 
blessed with the name of Rev. P. Е. Jernegan, like all good 
Baptiste, had a great belief in water. He found no difficulty 
in obtaining both gold and silver from the bottom of the 
sea, and the Electrolytic Marine Salts Company.came into 
existence for the purpose of working out his secret proces. 
Gold and silver was obtained, it is true, but we have seen it 
stated somewhere that there were confederates, and a diver 
was in the parson’s employ. Someone discovered a neatly 
laid deception scheme, after the style of the smoked herring 
story, and now it is stated that the Electrolytic Marine 
Salts Company has stopped the issue of stock, pending 
further investigation, as the inventor of the process 
being, a8 we remarked, a good Baptist, has again 
testified to the efficacy of water treatment bv himself setting 
sail for Europe by the firet ship without giving notice to 
his associates. It seems that the company has collected 
about a million dollars from the publio and psid to Mr. 
Jernegan $338,878. Thoeeconnected withthe Boston office 
are stated to be men of honourable reputations, who will 
spare no effort to ascertain if there has been any deception. 
Our New York namesake suggests the following refrain for 
a chorus to be sung by the stockholders of the now celebrated 
Electrolytic Marine Salta Company: —“ Done again ! 
Jernegan gone again! Will he pay back again? Neer 
again!" The whole of which story we take Cum grano 
salis ! | "E MSN 
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THE ELECTRICAL REVIEW. 
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THE STARTING OF GAS ENGINES. 


L'Industrie Electrique remarks that the production of 
electric current, a& cafes and other public places by inde- 
pendent means and gas power is attended with economy as 
compared in general with the purchase of current from 
outside, bat adds that a univereal inconvenience of gas 
engines is the putting of them in motion, which, while often 
difficult in small sizes for the attendant to accomplish, is 
айе beyond the power of a single man іп siz:s of 25 or 50 
ЕР, 8 common power to-day. In certain installations, 
where the motors drive а common shaft by belting, which, in 
turn drives the dynamos, а small gas engine is provided to 
set the shaft in motion, and to start one of the larger 
engines, which in turn is able to set the remainder in mo: ion 
ag requ 
On the other hand, numerous installations are provided 
with accumulators, which serve not only as a reservoir of 
energy during the stoppage of the engines, but also as 
regulators of the current, preventing the alternate brightness 
and compsrative dallness of lamps consonant with the 

iode. 
E^ arranged, it is the custom to borrow the power 
necessary to put the engines in motion by utilising the 
peculiar property of shunt-wound dynamo; to act as motors 
under the action of a onrrent the reverse of that they them- 
selves generat», the rotation being in the same direction. . 

In fig. 1, D represents a dynamo driven by a gas engine. 
1, із the abunt winding, and k is the field rheostat. 


The dynamo being conpled to the distribution bara by one 
or two switches, I, F, of which ғ in general is automatic, the 
bars being themselves coupled to the accumulator, it is clear 
that if we so place the switches we shall send a current 
inversely to the normal through the armature, and through 
the field, if the rheostat of the exciter is not open, а current 
of the same sense as the ordioary excitation. The resulting 
couple causes the dynamo to revolve in the normal direction. 
If we do this the dynamo, having to turn the motor against 
considerable resistance, will acquire in time a speed corre- 
sponding with the difference of potential of the current 
applied to it, and the current will attain an intensity suffi- 
cient to burn the armature, unless the belt slips, when the 
dynamo may even be injured by centrifugal force. It is 
thus necessary to moderate the current at the outset by intro- 
ducing such a resistance as may be progressively reduced, 
and so command the current as to avoid over-heating on the 
one hand and over-ranniog on the other. In the figure 
the rheostat, m, should b3 arranged with one part 
always in circuit during starting, so that in neither case 
shall a dangerous intensity bə attained, and the other half 
divided into a large number of sections to be successively cut 
out, A second rheostat, nl, the moving contact of which 
ів the same as that of the principal rheostat, is to be coupled 
to an insulated contact at the head of the field regulator on 
which rests the handle of this latter during starting. This 
rheostat will be divided into as many sections as possible, 
but will be placed entirely outside the circuit before the 
moving contact of the principal rheostat attains its fall 
Position, so that the excitation, and consequently the 
magnetic field, shall be brought to maximum value at the 


moment of starting. The large number of sections of the 
rheostat is necessary to prevent sparking, which will bə 
the more strong as self-induction is considerable. 

To put the motor in motion under these conditions, the 
switch of the field regulator is placed on the insulated contact, 
and the switch, т, is closed, leaving open the switch, F. The 
movable double contact of the rheostat, в в!, is moved to 
excite the field progressively, and send current into the 
armature, creating a couple sufficient to overcome the resist- 
ance of the engine. Obviously the compression should be 
suppressed iu order to reduce the effort. When starting has 
once been effected the acceleration is rapid, and the current 
borrowed from the accumulator diminishes; compression is 
re-established, gas is introduced, the runner of the rheostat 
may be put back, nevertheless the current should be allowed 
to nearly equalise itself in order to diminish sparking. 

The rheostat, ni, might be omitted by placing at once the 
handle of the field regulator to the extreme right, but in this 
case the excitation of the dynamo would be diminished by 
the presence of the rheostat, в, іп the circuit. Moreover, 
the omission might be dangerous to the armature,. Figures 
of the power necessary for starting will be of interest. The 
author cites a few :—At the Government printing office, five 
Charon motors of 45 H.P. each drive Fives-Lille dynamos 
of 250 amperes at 40 volts, To make a sure start requires 
a current of 90 to 110 amperes, and at most 110 volts, or a 
rate of, say, 10,000 to 12,000 watts, compression being sup- 
pressed. Speed sufficient to allow gas to be introduced is 
obtained in 25 to 80 seconds. 

At the Polytechnic School two 25-H.P. motors are coupled 
to a very heavy shaft, 15 metres long, and carrying the belts 
of the two motors and of the two dynamos, and very heavy 
pulleys. Starting is freely effected with 70 amperes of car- 
rent, 110 volts by theshaft alone, the motors being discon- 
nected. Speed at once increases, and the current needs to be 
reduced to 15 or 20 amperes after a dozen or 20 seconds, to 
prevent over-running. Once the shaft is running, the 
coupling of one of the motors calls for 50 amperes, In 
another cage а 50-H.P. motor, driving а dynamo of 110 
volta by 250 amperes, takes scarcely 85 or 90 amperes to 
start, and a second motor of half the power, with counter- 
shaft, demands about 50 amperes—time, 20 seconds, It 
appears from the figures that the necessary starting effort of 
an engine and dynamo is not far from two-fifths that of the 
maximum power produced, and that the time required is very 
Bhort, and the consumption of current insignificant. 


Fra. 2. 


Liquid rheostats might find a field in this conneotion, but 
would require to be во arranged as never to allow short 
circuit of the armature, and the value of the resistance must 
never be below a certain figure. 

It is interesting to note that a single rheostat may be 
made to serve for starting any number of motors and 
dynamos, a simple commutator device allowing any machine 
successively to be sey сын in the starting circuit. The 
arrangement with two dynamos is shown in fig. 2, the two- 
pole commutator, c, being ek uA by one axis to the final of 
the armature rheostat, R, the other to the rheostat, 


200 THE ELECTRICAL REVIEW. [уә «3: mo.1,062, Avaver 19; 1998, 


Rl The two left poles of the commutator are connected 
to the contacta, E Е!, and the two right poles to the negative 
brushes of the dynamos, А dead pole separates the two 
poles: of each commutator, which serves as a rest point 
when out of use, and movement is made to the right or 
left according as опе or other dynamo needs starting. Once 
up to speed the rheostat, R R, is brought to the dead point; 
0 is then placed at rest before exciting the machine, and 
closing the automatic switch, F. The same arrangement is 
made for four or five machines, or more. The arrangement 
may equally well be employed to start any motor from any 
running machine, as well as from an accumulator. 


LODGE’S SYSTEM OF SYNTONISED 
WIRELESS TELEGRAPHY. 


THAT the Marconi system of wireless telegraphy has achieved 
considerable practical success is well known to readers of the 
ELECTRICAL REVIEW. Messages have been sent over a 
distance of 16 miles, and printed in dot and dash on the 
Morse ribbon. The number of words per minute transmitted 
has not been very great when compared with the speed of the 
ordinary line wire, but there are many exceptional circum- 
stances in which that drawback may be more than counter- 
balanced by the several advantages of the Marconi system. 


One thing, however, the Marconi system has yet failed to 
do, that is, to transmit messages which will only be recorded 


by a single selected receiver. In the early da of the 
Marconi system there was much talk about this being done, 
by taking advantage of the principle of resonance; but it 
has been found that in practice this principle cannot be 
utilised by the Marconi apparatus. The theoretical conditions 
under which synchronism or enr can be made effective 
in telegraphy by electric waves have been thoroughly investi- 
gated by Dr. Lodge, and the results of his investigations 
have been embodied in practical form in a system of 
apparatus which has already been explained in general terms 
in the ELECTRICAL REVIEW, but which we are now able to 
describe in greater detail. 

In Lodge's invention the method оѓ interoommunication 
consists in utilising certain processes and apparatus for the 
purpose of producing and detecting a sufficiently prolonged 
series of rapid electric oscillations, and in so arranging them, 
that the excitation of a particular frequency of oscillation 
at the sending station may cause a telegraphic instrument to 
respond at a distant station, by reason of being associated 


through a relay with a subsidiary circait capable of electric . 


oscillations of that same particular frequency, or of some 
multiple or sub-multiple of that frequency. Other distant 
stations will similarly be ca to receive messages by ex- 
citing at the sending station alternations of different fre- 
quency. Individual messages can thus be transmitted to 
individual stations without disturbing the receiving appli- 
ances at other stations which are tuned, timed, or syntonised 
to a different frequency. Each station is usually provided 
with both sending and receiving apparatus. 

A complete system of Hertzian wave telegraphy may be 
said to consist, in its simplest form, of an arrangement 
shown diagrammatically in fig. 1, where А represents the 
emitting apparatus, and в the receiving apparatus. In the 
emitter illustrated in fig. 1, electricity from a suitable source, 


such as а Ruhmkorff coil, a, is supplied to а pair of con- 
ductore, which discharge into each other from knobs ö and с, 
and thus excite oscillations, which emit one or two waves 
before they are damped oat. 


The receiving circuit consists essentially of a collector, d, 
a coherer, e, a battery, /, or other suitable source of current, 
and a telegraphic receiving instrument, g, all in electrical 
connection as shown. 


gap called the “discharge gap." Between either capacity 
area and its knob is placed a self-inductance coil, i. s., 8 coil 
of wire or metallic ribbon, A*, preferably insulated with any 
solid or fluid insulator, as in fig. 2, or in air, and of a shape 
suitable to attain the greatest inductance with a given 
amount of resistance. The object of this coil is to prolong 
the electric oscillations ooonrring in the radiator, and во oon- 
stitute a radiator of definite frequency or pitch, emitting a 
succession of true waves. This renders syntony in & 
receiver possible, because the exactitude of the response 
depends on the fact that the total number of oscillations in 
a snitably-arranged circuit is very great, во that a very 
feeble impulse is gradually strengthened till it causes a per- 
ceptible effect, on the well-known principle of sympathetic 
resonance. 

The electricity is supplied to the radiator by a Ruhmkorif 
coil, a Tesla coil, or an influence machine, in one of three 
different ways according to circumstances. | 

The first way is by leading wires from the machine to the 
two discharge knoba, Л? h3, which gives a discharge which 
follows on a fairly steady electric strain. . 

The second way consists as shown in fig. 3, in having а 
supplementary pair of spark gaps, A A’ (which are called 
“supply gaps”), one knob of each (called the receiving 


knob), being: attached to the middle or other convenient 
int of each capacity area, Б hi, and the other knob of each 
ir (called the supply knob) being connected by wires, ^, 
to the Ruhmkorff coil, a, and brought moderately near the 
first, so that when the coil is in action the capacity areas 
shall receive their positive and negative charges 1 dis- 
ruption, that ів, in a sudden manner, rather than by the 
slower of metallic conduction. They are then left 
to discharge into each other h the connecting оой, ^^, 
and across the short spark gap between the knobs, à №, 
The best width of this gap depends on circumstances, and it 
may be closed altogether without stopping the action. The 
gap between the knobs, A? A3, may, 1 desired, be closed by 
a shunt, A?, | 
On the third plan, ss indicated in fig. 4, a Leyden jar ог 
other suitable condenser, j, is intercalated in each of the 
wires, I, leading from the coil, a, to the supply knobs, во 
that the knobs are supplied from the outer, that ie, the 
uninsulated coat of each jar, while between the inner coats 
or coil terminals, a third spark gap, called the starting gap, 
also consisting of two knoba, 4!? 4!!, is ed. The outer 
coats of the jars must not be insulated from each other; they 
sd oe оше id ү шше ooil of fairly ra 
› Æ, BO 88 permit thoroug chargin . When the dis- 
charge occurs, this wire acte as an alternative path, but on 


b 
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acoount of its self-inductance does not prevent the sparks at 
the soppy gaps. ; ; 

By both the methods described with reference to figs. 8 
and 4, the two capacity areas, Л, Al, which, together with the 
inductance coil between them constitute the radiator by 
aerial 3 or impulsive rush, are charged. The 
advantage obtained is that charges so communicated are left 
to oscillate free from any disturbance due to maintained 
connestion with thesource of electricity, and therefore oscillate 
longer and more simply than when supplied by wires in the 
usua] way. Moreover, the capacity areas of the radiator are 
thus more conveniently employed as the capacity areas of a 
receiver without need of disconnection. | 

The arrangement described with reference to fig. 4, illus- 
trates most completely the method of charging the capacity 
areas, Л, Al, with an impulsive rush. 


The action is as follows :—The Ruhmkorff coil а charges 
the jars у, whose outer coats are connected, and di ев 
them at the starting рар, . This spark precipitates a dis- 
charge at the supply gaps, A’ I, and suddenly N the 
capacity areas, ^ N, with electric charges, which then surge 
through the connecting coil, 4* (divided into two parts in 
this figure), and spark into each other at the discharge gap 
between the knobe, 4, 4. This last discharge is the chief 
agent in starting oscillations which are the cause of the 
emitted waves. But it is permissible in the arrangements, 
figs. 8 and 4, to close this last gap when desired, and во leave 
the oscillations to be started by the sparks at the supply gaps 
alone, their knobs, in that case, being polished and protected 
from ultra violet light, во as to supply the electric charge, 
in as sudden a manner as possible. 

Spheres or equare plates, or any other metal surfaces may 
be employed as capacity areas, but for the purpose of com- 
bining low resistance with great electrostatic capacity, Lodge 
prefers cones or pes ue or other diverging surfaces, with 
vertices adjoining, and their larger areas spreading out into 
space. A single insulated surface may be used in conjunc- 
tion with the earth, the earth or conductors embedded 
therein constituting the other oppositely charged surface. 
Radiation from an Oscillator consisting of a pair of capacity 
areas is greater in the equatorial than in the sxial direction, 
and, accordingly, when sending in all directions is desired, 


The wire, Л, in this case leads to one terminal of the Ruhm- 
korff coil, a, the other terminal of which is taken to earth. 
The capacity area, Л, is insulated as shown at I. 


Fig. 6 


Fig. 7 shows an arrangement which will catch the wind 


legs, and which is fitted with a syntonised coil, A‘. 


Fig. 8 shows an insulated metal surface, in the form of a 


roof, 4, of a shed or building, which maybe used as a 
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it is well to arrange the axis of the emitter vertical. More- 
over, radiation polarised in a horizontal plane, that is, with 
its electric oscillations vertical, is less likely to be absorbed 
during its passage over partially conducting earth or water. 
A pair of insulated capacity areas arranged for long distance 
signalling is shown on the left-hand side of fig. 5. 

Fig. 6 shows a single insulated capacity area, Л, with the 
earth acting as the other surface, and leading up to the spark 
knobs, 7, À*, by a triangular sheet or cone, 4}, so as to 
afford good conductance even to rapidly alternating currents. 


ity area, suitable conneotion and apparatus (not shown) 
ape eri or receiving beiag placed inside the little 
house, /. ' 
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The self-inductance coil, represented at A* in all the 
figures, is а coil of highly conducting wire or ribbon, well 
insulated by air or by some other medium, as already 
described, or else covered to а sufficient thickness with 
insulating material. It may be either a fiat coil, enclosing а 
plane area and shaped so as to have a maximum self indu t- 
ance for a given resistance, or it may be a cylindrical coil 
wound on a finely sub-divided iron соге, as shown аќ m, fig. 9, 
either ring-shaped, or U-shaped, or straight. 


Fia 9. 


The discharge knobs, h, h3, may be arranged at one 
end of such a coil as shown in figs. 2, 8, 7, aud 9, or the 
coil may be in two halves, with knobs inserted in the middle 
at pleasure. 

Several such coils, 44, 417, ur, with their knobs, 4?, А>", 
122, may, as shown in fig. 10, be arranged for use with a 
Bingle pair of capacity areas, and апу one of them may be 


brought into action by a suitable switch. Thus the desired 
frequency of vibration or syntony with a particular distant 
station may be attained by replacing one coil by another, 
for the frequency can be adjusted either by varying the 
capacity of the condenser or jar or other conductor employed, 
or the charged body, or, on the other hand, by varying the 
number and position of coils or other portion of the dis- 
charge circuit. That discharger is in action whose spark 
gap is allowed to operate, and a switch, A! в! c!, can deter- 
mine which of a set of different coils shall be utilised. 
Fig. 11 illustrates the form of switch indicated at fig. 10. 


Ета. 11. 


An alternative plan to that described in fig. 10 is to con- 
nect the capacity areas through one pair of knobs and a 
single large coil of a considerable number of turns, as shown 
in бр. 9, and to have keys or plugs or switches, в! and s, 
whereby some of the turns can be shunted out of action, so 
that the whole or апу smaller portion of the inductance 
available may be used, in accordance with the correspondingly 
tuned receiver at the particular station to which it is desired 
to signal. This arrangement may be used in lieu of, or in 
combination with, interchangeable inductance coils such as 
are shown in fig. 10; in the latter case they are useful for 
correcting slight errors in tuning for any one station. 

Another plan, and one well adapted to secure accurate 
tuning, is to arrange some or the whole of a syntonising 
coil so that its 177 5 may be made to approach or recede from 
one another. The one is named by Lodge an adjustable 
coil, and the others replaceable or interchangeable coils. 


A receiver, or resonator, consists of a similar pair of 
capacity areas connected by a similarly shaped conductor or 
self-inductance coil, the whole constituting an absorber 
arranged ко as to have precisely the same natural frequency 
of electrical vibration as the radiator in use at the corre- 
sponding emittiog station; but it must not have a spark 
gap such as Л? 5%, or if it have a spark gap the rame must 
be carefully cloced, or shunted, or bridged across by a good 
short conductor, for example like fig. 11, before the arrange- 
ment can be properly ав а receiver. 

Referring to fig. 3, it will be seen that that diagram illus- 
trates a combined emitting and receiving apparatus, When 
in use ав а radiator, the gap between the discharge knobe, 
h? АЗ, ів left open. When utilised as a resonator, the said 
gap is closed by the shunt, 4? (shown on a larger scale, fig. 11), 
and the coherer, e, battery, f, telegraphic receiving instru- 
ment, g, are connected through a thin wire, æ, from each end 
of ex inductance coil, Л (i. s., from each of the capacity 
areas). 

If the Ruhmkorff coil, a, had been actually connected to 
the capacity areas, A Al, as in fig. 2, then it must be detached 
and substituted by the coherer circuit when a receiver is 
required; but if the charge has been supplied through gap; ан 
in figs. 3 and 4 (and this is the best plan), then the Ruhmkoff 
connections can be left unaltered, as it in no way then effects 
the action of the resonator, provided always that the coil is 
not put in action while the receiving circuit is connected ap. 

A coherer consists of any arrangement which drops in 
resistance on receipt of an electric impulse, and rises to its 
old resistance on being subjected to a mechanical impulse, 
such as a tremor or tap. О, 

A coherer circuit is any known arrangement for observing 
or recording effects due to fluctuations in the electrical resist- 
ance of a coherer. 

Lodge makes use of Branly’s coherer, in which a pair 
of conductors are embedded in metallic grains or powder or 
filings. He prefers to use selected iron filings of uniform 
size, sealed up in a good vacuum, and with commuvicating 
surfaces or electrodes reduced to points of thin platinum 
wires fused into the glass with their ends close together. 
Instead of the Branly or other well-known coherer, Dr. 
Lodge also makes use of the coherer illustrated, fig. 12, 
wherein a point, n, resta lightly on a flat metallic surface, o. 


Fra. 12. 


For instance, a needle point of steel or platinum may make 
light contact with steel or aluminium or other spring like а 
watch spring, straight or bent, fixed at one end, p, and 
delicately adjustable by a thumb-screw, g, at some other 
part, co as to regulate the pressure which it exerts on the 
fixed needle point. . 

Whenever an electric wave or impulse from a distant 
radiator arrives and stimulates electric vibrations in the 
&yntonised resonstor or absorber arranged for the purpose, 
the delicately-adjusted junction of the two metals, or of the 
metallic or other particles which are connected up to the 
resonator во ав to feel these vibrations, suddenly and greatly 
changes its electrical resistance, and this diminution of 
resistance enables a local battery to actuate a relay, or а 
telephone, or other telegraphic instrument in circuit there- 
with. 

To break contact again, or to restore the original greater 
resistance, any form of mechanical vibration suffices. Lodge 
mounts on the stand of the coherer either a clock or 4 
tuning fork, or a cog-wheel, or other device for causing а 
shake or tremor of sufficient intensity, maintaining it Ш 
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motion by either а spring or weight, or by electrical means. 


In fig. 12, r and s are two wheels of a clockwork train. 


Upon the arbor (or on a disc mounted thereon) is a series of 
serrations or the like, ¢ (shown exaggerated in the drawing), 
which as the wheel rotates effects the vibration of the lever 
or spring, o. Such a tapper as is used -in dentistry: likewise 
serves very well; Or the mere motion of any clockwork 
attached to the stand will suffice. An exceedingly slight, 
almost imperceptible tremor is all tbat.is usually needed. 
The diminution of resistance takes place instantaneously, 


and contact is broken again іп a very small fraction of a 


second later. Тһе instant it is broken the junction із 
ready to receive a fresh signal. The rapidity of signalling 
depends on the quickness of response of the signalling instru- 
ment, and it depends also on the rapidity with which the 
mechanical arrangement can break or interrupt the cohesion 
directly after the electrical stimulus has established it. 
Lodge has found that when a telephone is used the coherer 
restores itself without specially arranged tremor, and that a 
telephone is the quickest responder that can be used. 

In the coherer circuit the coherer is usually arranged with 
the coherer in simple series with a battery (voltaic or ther- 
mal) and a galvanometer or other indicator or recorder of 
fluctoations of current. The terminals of this series of in- 
struments are then connected to the capacity areas of the 
receiver close to its self-inductance coil, so that this same 
coil of wire completes and forms an essential part of the 
coherer circuit. The coherer is thus affected by every 
electrical disturbance occurring in the connecting coil or 
in its capacity areas, and by the aid of the battery at once 


enables the telegraphic or telephonic instrument toappreciate - 


and indicate the signals. This plan is shown in fig 13. It 
is an improvement on any mode of connection that has pre- 
viously been possible without the connecting coil. 


Fic. 13. . 


In some cases Lodge, as shown in fig. 14, surrounds the 
eyntonising coil of the resonator with another or secondary 
coil, u (constituting a species of transformer), and makes this 
latter coil part of the coherer circuit, so that it shall be 
secondarily affected by the alternating currents excited in the 


conductor of the resonator. The coherer is thus stimulated 
by the currents in the secondary coil, and not primarily by 
the currents in the syntonising coil itself, the object being to 
leave the resonator freer to vibrate electrically without dis- 
turbance from attached wires. S | 

In all cases it is permissible, and sometimes desirable, to 
shunt the coils of the telegraphic instrument by means of а 
fine wire or other non-inductive resistance, as shown at, «c ш 
fig. 18, in order to connect the coherer more effectively and 
closely tothe capacity areas or receiving arrangement whereby 
it is stimulated, R 


Dr. Lodge has not yet published the results of any experi- 
ments in which distances have been traversed by means of 
his signalling apparatus as great as those that have been 
attained’ by the Marconi system. A few months ago he 
informed us that he had transmitted signals over a distance 
of one mile, without any perceptible falling off in the 


efficiency of the apparatus. This points to much better 


results being achieved. The utilisation of resonance would 
appear to indicate that the inconvenience of the long vertical 
conductor in the Marconi apparatus may be altogether got 
rid of.  'The results of further experimenta with Lodge's 
apparatus will be eagerly looked for by those interested in 
this subject. 


CN THE SMASHING POINT OF A GLOW 
LAMP. 


By F. W. OARTER, B.A. 


Тнк fact that the candle-power of a glow lamp diminishes 
as it approaches the end of its life, makes it, in the case of 
many brands of lamp, cheaper to throw away the lamp at á 
certain period of its existence than to let it burn out. It is 
the object of the present article to show when, in the life of 
a lamp, the user will have had the best value for his money, 
or, in technical parlance, to find the smashing point of the 
lamp. | 
The smashipg point of а lamp depends not only on 
its life characteristics, but also on its cost, and on the 
cost of electrical energy—the greater the first eost of the 
lamp and the lower the cost of energy, the longer may it be 
advantagcously kept in use. Prof. Ayrton,” has advocated 
using glow lamps, where energy is dear, only for a portion of 
their life, and then selling them where energy is cheap, in 
order to advantageously burn them oat. i 
Other considerations than mere economy may, however, 
make it advantageous to remove lamps from use before their 
light has largely diminished. Where a uniformly good light 
is required, it may be desirable to take the lamps out of use 
comparatively early. Then they may be transferred to such 
offices as require less light, or to rooms where the fittings 
have been installed clcser together for the purpose. If 
the cost of transfer be added to the initial cost of the lamp, 
the following determination of the smashing point will 


apply. | 
Let the full-line curve in fig 1. represent the average re- 
lation between candle-power, in a definite direction, and time, 
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for lamps of a particular type, ran at normal voltage; and 
the dotted curve, the relation between the power taken and 
the time. Then, in any time, represented by o N, measured 


from the beginning of the lamp's life, the amount of light 


* See Electrician, September 29th, 1893. 
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obtained from the lamp, in candl¢-power hours, is represented 


by the area 0 A P N, and the amount of energy umd 
by the lamp in tbat time is represented 


by the area 


OBQN. If to the latter area be added an area 0 D E B. 
representing the total cost of tbe lamp—the unit of ocet - 
being the price of a unit of energy—the increased area o 


obtained, $6, o C D E B Q N, will represent, the total ex- 
penditure on the lamp to time к. 


The smashing point will be reached when the ratio of the 

light obtained to the expenditure on the 
lamp is as great as possible, that is, when the ratio of the | 
area O A P М, to the area O O DER QN, is as great as possible. 
Calling these areas A and л! respectively, we have to deter- 


total amount o 


mine the time when А is а Maximum. 


When this is the case— 
d 10 = 
47 (a ic 
Е Аг ЯА _ 
i tup adat 7O 
р. 
but 5 = PN = у, let us say, 
d А! 
and ap 7 85 = У bay, 
*. Al % — A yl o, 
| А y 
or a = yl" 


We thus have to determine the time when the ratio of 
A to A! is the same as the ratio of y to y!. We can do this 
with sufficient accuracy as follows: Find the ratio of A to Al, 


and y to y! for a.time represented by м, and also for a time 


represented by w'. Along N P set off N L equal to 
ч, and N M equal 40 y for the time N, with similar points 


LI, «!, along м! Pl, join L L and м м! intersecting in x, then 
clearly at the time represented by the abscissa of x, 


A = 5j approximétaly, and thisinetantof timeis theemashing 


the figure apply, if the coat of the lamp be 1s. 6d., and the 
cost of energy 6d. per unit, the value of А at 500 hours is 


278, and of » 295, whilst the value of А at, 700 hours is 280, 


and of 5 278. Thus the smashing point, determined by 
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the construction given, is at about 670 hours from the com- 
mencement of the life of the lamp. 


It may be noticed that initially ^ is zero and increasing, 
во that the first stationary point which it passes through is a 


maximum. 

It is conceivable, though hardly likely, that it may after- 
wards paes through a minimum and then another maximum, 
but the question of whether the instant obtained as the 


3 


or i 


point. Tbus, in the case of the np which the curves in 


smeshing point really corresponds іо a maximum value of 
R is immediately settled by observing whether the tangent 
to the cahåle-power curve, at the point, 
ume obtained, outs the axis of ађесізғ ег -sooner or later than the 


tangent to the -curve at the point oorresponding to the 
кше itani ol Ыш. Thus in fig. 2, if 2 and q be pointa 


on the two curves eorresponding to 670 hours, and P T, от! 
be tangents to the curves at these pointé, cutting the time 


line in т and 11, - is а maximum at this time if от is less 


than o TI. This oan be seen as follows :— 


ра 
ab MJ. (V d? 407" 


d [А 


If 11 is а marimum, 45 (4) is negative, thus 


qu ^ “др ^ MENTO. 
s cn A y aa d A! 1 
or uti dt * 47 
since м dt ddr T 
d d y! 
173 .. Pao 
У dt d t lisi ice 
S LEE LEES 
| at TN NT 
- d y! NQ y 
i ard -0 — — 2 — —. 
dt Tin N T! 
Thus К is а maximum if | | 
— „1 Y Mu i 
А y xa TY gg mede, 
2 1 
NT — NT! is negative; 


that is, if N T! is greater than N T. 


Thus, in the case of the lamp whose curves are given, 


| we 
wee that the ratio of the total candle-hours obtained to the 


total expenditure is а maximum at 670 hours, and does not, 
as far as the curves go, pass through a minimum. 

The particulars required to construct the curves should be 
known to the makers of the lamps, and a table giving the 
smashing points for different values of the ratio of the cost 
of the lamp to that of a unit of energy would, if reliable, be 
of considerable value to large consumers. 

The curves given in the figures represent an actual case, 
and so show the sort of thing one might expect. 


MARCONI TELEGRAPHY. 


t few weeks some interesting and important 
ve been made with the Marconi system by 


DunRniING the 
iments 


experi 
the Wireless Telegraph Company between the Royal Yacht 
ouse. 


Osborne and. Osborne 


Perfect signals are stated to have both ways during 


the whole 10 days of the trials, no hitch oocurring from first 
to last. Numerous between the Queen and 
ween the Prince and a number of 


the top of the wire from the deck of the Osborne was 88 feet. 
The yacht was moored in Cowes Bay, at a distance of nearly 
two miles from Osborne House, the two positions not being 
in sight of one another, as they were intercepted by a hil 
to the rear of East Cowes, which would have rendered 


ing to the 
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signalling impossible between these two stations by means of 
any optical system. The messages varied in length, some 
having as many as 100 to 150 words, which is tantamount to 
a decent letter. Mr. Marooni's assistants were on duty from 
9 s.m. until 7.80 p.m. without intermission during the whole 
iod. Towards the end of the time, on the 10th inst., the 
yacht went on а cruise towards Sandown, and the m 
were received correctly close off the Na lightship, which is 
moored off Bambridge. On the way there, when under steam, 
a lengthy message was received by the Prince from the Duke 
of Connaught, and the reply was successfully despatched, 
though well out of sight of Cowes and Osborne. On the 12th 
inst. the yacht cruised as far as the Needles, or rather outside, 
and went on until the instruments picked up Alum Bay station 


—the Needles Hotel —oont inuing in communication with 


them all the way, perfect messages being passed to and from. 
Commucication was kept up throughout the cruise with either 
the Osborne station or the Wireless Telegraph Company's 
station at Alam Buy. Daring the whole of the cruise the 
Osborne pole was obscured, and all the messages had to pass 
overland, and the Alam Bay pole was also obscured until 
coming right into the Bay, on account of the station being 
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Fic. 1.—Depositine Room. 


sitnated very much below Heatherwood. The messages were sent 
to Alum Bay from à distance of nearly 73 miles, although the 
ground lying between was exceedingly high; in fact, it was 
about the highest land met with during the time. It was во 
high, that the poles were screened by hundreds of feet. 
+ The Prince of Wales and other Royalties gave expression 
to'Mr. Marconi of their high appreciation of his system, and 
their astonishment at the perfection to which it had been 
ht. The Prince presented Mr. Marconi with a souvenir 
in the shape of a handsome scarf ріп, and wished him every 
success with his very interesting invention. 


COWPER-COLES'S ELECTROLYTIO METHOD 
FOR THE EXTRACTION OF ZINO FROM 
REFRACTORY ORES. 


Dvuaine the last few years considerable attention has been 


given to the treatment of complex ores such as those 


existing at Broken Hill, which, on an average, contain about 25 
per cent. of lead, 20 per cent. of zinc, and some 20 ounces 


of silver per ton. The following is a complete analysis 

of a sample of В oken Hill ore :— | 
Lead... ses - iis .. 3005 per cent. 
Zino ees eee Фое eee ove 23-77 99 L1] 
Bilver uu .. (( 06 „ „ 
Manganes m" T ves 93 „ „ 
Iron T svi бүз „ 391 „ „ 
Sulphur s E Tm" "PT 18:96 ” ” 
Alumina m - o» з 120 „ „ 
Bilica ... i»: Dt e o5. 2005 „ „ 
Oxygen, traces of gold, arsenic, &c. ... 107 , » 

100:00 » " 


The fine silver amounts 
to 22 ozs. 10 dwts. per ton 
of 20 owta. 

Reveral attempts have been 
made, on a commercial scale, 
to deal with such ores, but 
the difficulties that have arisen 
in practice have led to the 
abandonment of such pro- 
cesses. Extracting the zino 
with sulphuric acid has been 
tried by Siemens & Halske 
and others. To obtain a satis- 
factory leach with sulphuric 
acid, it is essential that the 
ore should be roasted quite 
sweet, free from sulphur, which 
necessitates the ore being 
roasted for a long time at a 
low temperature. Even when 
the roasting has been done 
. extraction of 
the zinc n im 
feot, and the loses of tho 
zino'exoessively heavy, as it 
was found necessary to throw 
away а large quantity of the 
solution to get rid of the 
impurities, such as silica, 
manganese, and aluminium. 
The  Cowper-Coks process 
claims to have entirely overcome all these difficulties, and 
to have other substantial advantages both as regards 
economical working and the purity of the producta 
obtained. jor Д 

Experimental works have been erected in Cornwall 
to try the process on a commercial scale, the capa- 
city of the leaching vats being large enough to 
deal with 40 to 50 tons of ore per week. Fig. 1 
shows the arrangement of the electrolysing cells, also 
the circulating arrangements, the anodes being of 
sheet-lead and the cathodes of aluminium. The difficulty 


LEACHING LAN 


ET 


^ | : ` s IL - 
м “ч. Бен a^» E 
— — — — — + 
* КУ; + | 
| ! 
j | 
> 
— ч - 
e — у dé . 
— › . PS eee —— 
L М 
. 


-— 


SIPE ELEVATION 


Syed Jiw = / foot 


- — 


| . 266 H ELEOPRIOAL REVIEW. = [Vol 43. No. 1,089, Avavsr 19, 1898, 


— — Medie ime mei „ = 


.ef the 'todsting has deen overobme in the Cowper- any copper that may be present, is then circulated m 
: Coles process by: the addition of -a mixture of other through a series of. eleatrolysing cells constructed -as | vt 


ores, and the use of an air rake, which facilitates shown in-fi „ 1, where the zinc. ів’ deposited in the nis 
the process of roasting, and enables a sweet roast to form of metallic plates on an aluminium cathode, or in the J "p 
be obtained with tho 2 . | | M yr 
expenditure of a small | | 1 | PIN | im 
. amount of fuel. The Я UAE : | * is SR 


. object being aimed at is not 


to. drive off. the sulphur 80 € н 
_ mnoh as to oxidise it. a 
be ore, after being crushed . a 
dry and roasted, is soreened, ә ш 
во as to remove the very pa 
fine dust or slimes, which n 1 jon 
are treated by a special > S » 
process in separate vats, M M 
figs. 2 and 8. The B = i 
screened s are placed : -UDI o z | 
in vate, as shown in fig. 4, ae 
which are provided with CROSS SECTION омос 
false bottoms or filter beds. ( 
Fig. 5 gives details of the 
discharge door, and fig. 6 
details. of the electro- = 55 me Ё 


g cells, The solu- | 
tion employed for Jeaching : 
out ,the zinc is a weak | 
-Bojution of sulphuric acid, | 
which. сар be made from Т 
. the sulphur dioxide driven | 
off from the ore during the | 
prose of. roasting. The 
leaching. solution, after 


being drawn. off from the 2 SECTIONAL PLAN ON 3? 
 epuration tanks to remove ! | Fic. 6.—DiscHARGE роов.. 
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form of zinc sponge, which, when dried, forms a substitute for 
sino dust, which is in considerable demand. The voltage at 
the terminals of. the dynamo is 60, the electrolysing cella 
being worked in series. It is found thst by using a 
suitable strength of solntion only the zinc and copper are 
removed from tbe ore, and that the other metals present are 
not dissolved. The residue, after the zinc has been leached 
out within a few per cent., is then washed to remove the 
soluble zinc sulphate, The lead and silver remaining in 


the residue can be extracted by any of the well-known 


methods, 

At a future date we hope to give a more detailed descri 
tion of the process; but at the present time, pending the 
granting of certain foreign patents, we are unable to do во. 


CORRESPONDENCE. 


Electrical Work in Ireland. 


I note a reference to my name in your last week's issue 
under the heading “ Limerick." As this reads rather 
iarly, you will p'rhaps excuse my placing the true facts 

ore you. The Limerick Corporation have been in com- 
munication with me with regard to the a of electric 
tramways, and it was arranged that I should attend a meeting 
‘of the Council, After which, arrangement was made for me 
to inspect the city, and also the proposa routes of the 
tramways company, with a view to advising the Corporation 
on the plans and proposals of &hat company. | 
The following may also prove of interest reepecting 
Queenstown and Fermoy :—1 sttended a ial meeting 
of the Qaeenstown Commiesioners to explain the electric 
lighting scheme I have prepared, which was approved. 
Fermoy Commjsaioners have finally settled the agrec- 
ment for the establishment of an electric lighting under- 
taking by в company, and have approved the scheme I have 
prepared for carrying out the same. 
| Р. J. Warden-Stevens. 


С. GaILUD (?),.—We described the renewable incandescent 
lamp in our issue for January 28th, 1898, page 122, Your 
friend is quite correct; there are plenty of cheap incan- 
descent lamps obtainable.—Enps. El. EO. Rev. 


BOILER INSPECTION. 


А , u of the Practical Hngincer calls attention to two 
systems of boiler inspection. Ву one system a boiler is 
examined twice by the same man until after the lapse of some years. 


he In the secon 

, inspectors are appointed to districts, and in the course of 

every in that district many times over. 

Obviously soon learn all about every boiler if they work con- 

. are able to compare the condition of the boiler year 

by year, and their work beoomes progressively easierand easier. On the 

frst system, afresh man sees a boiler every year, and the argument in 

favor of this is, that as different men vary in the attention they p 
to different parts of a boiler, there is a better chance of acquiring 

information, We confess we think the method of the second 

to 
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work of inspecting boilers, and putting down the information 
acquired in such a manner as to ba correctly weighed af head- 
quarters for report to the boiler owner, is done on the whole with 
remarkable accuracy. 

We have seen many series of reporte by many men year after year 
upon the same boilers, and have been surprised to note how very 
accurately the different reports of different men fit together. Pro- 

ve deterioration may bs traced through a series of years, until 
the boiler is finally condemned, and such a series of reporte constitutes 
in itself a concise history of boiler making and boiler practice, for while 
the series is continuous as regards the numbers of boilers, the boilers 
themselves may have been changed two or three times, and at some 
old-established works, have been passed through the various stages of 
pressure from 20 lbs. to the modern 200 lbs. Tne accompanying 
aketches, the details of stays and of rivet seams, safety valves, &, all 
combine to show the progress of the boiler makers’ art. 
on of а modern boiler isa far easier matter than inspecting 
one of the old boilers of 30 years ago, set with low bottom flues and 
narrow side flues. The standard 8-feet Lancashire boiler of to-day, 
free of such useless encumbrances as cross tubes in the furnace flues, 
can be in almost without the inspector becoming dirty if the 
sweep has done his duty. Probably inspectors are better aware than 
anyone else how useless the cross tubes іп a boiler flue tube really are, 
and how very mach more free of soot are the flues of a boiler which 
bas no such cross tubes. The cross tubes add about £2 each to the 
cost of а boiler to the owner. They are absolutely useless as an aid 
to circulation, are most detrimental in the matter of good combus- 
tion, are a very serious hindrance both to inspection and to the work 
of the sweep, and they hinder the draught. At the same time they 
are not а source of strength to a flue tube, and the time has surely come 
when such additions ought to be condemned. If inspectors were 
asked they certainly would be. Even if they add to the strength of 
the tube they leave the furnace unstiffened so that they are at most 
like so many $th links in a 34-inch chain. | 


LEGAL. 


Tas Ввізтог, Tramways лир CARBIAGB Company v. THB Nationa 
TELEPHONE Company. 


Вяғови Mr. Justice North, in the High Court of Justice (Obancery 
Division) last week, on the application er parte of Mr. Stewart 
Smith, on behalf of the plaintiffs, Mr. Justice North granted an 
injunction over Wednesday, 17th inst. (with leave to serve notice of 
motion for that day before the Vacation J udge) to restrain the 
defendants (in effect) from laying their wires (without the pre- 
vious consent of the i ) under that part of a street, 
called 8t. A ine's 
liable, by the 
much of the street 
side of the outer line of the plaintiffs’ tramway. But his Lordship 
gene Pn deha the cs s move 5 Justice Romer the 
y e order, upon orming the plaintiffa 
of their intention to do so. Ten 


Before Mr, Justice Phillimore, sitting as Vacation Ja on Wed- 

nesday, the matter came on for hearing. Mr. Mulli Q.C., 

ap on behalf of the plaintiff company, and Mr. Roskill for the 
dant company. | | 

Mr. MULLIGAN said this was an application by the plaintiff com- 
pany to continue an interim injunction granted by Mr. Justice North 
on Ап lith. The order was, “That defendants be restrained 
until Wednesday, August 17th, from placing, except with the consent 
of the plaintiff sana ef any wires across or beneath so much of the 
public road known as St. Augustine's Bridge, Bristol, as lies within 
the rails of the plaintiffs’ tramway, and a space of 18 inches on either 
side thereof.” Plaintiffs were a company authorised to lay tram- 
ways, and under the Act they were made liable to keep in repair the 
road between their а space of 18 inches on either side, 
Defendants were attempting to lay the wires for their telephone ser- 
vice underneath and adjacent to the plaintiffs’ rails. 

Mr. Justice Рицпилмови: Do you say they cannot cross the road 
underneath your rails? 

Mr. Muttican: Not without our consent. Counsel read the 
sections of the Telegraph Acts and the Tramways Acts upon which he 
relied to support that contention. | 

Mr. RosxILL, for the defendant company, said they had on several 
previous occasions carried wires for the pis крит service underneath 
the tram rails, and now, for the first time, p 

doing. Plaintiffs had had notice served on them, but 


Mr. Ross. a ust be an absolute right, not a 
suggested 9 a ore plaintiffs could succeed on an interlocutory 


Mr. Justice PHILLIMORB: There must be serious mischief to b3 


contemplated. 
Mr. quoted the case of the North London Railway Oom- 


pany v. the Great N Railway Company in support of his 
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contention that unless the legal right was clear the plaintiff company 
could not get an interlocutory order. They bad not that clear legal 
right here. The status of the Telephone Company was that con- 
ferred under Section 5 of the Telephone Act of 1892: Where the 
Postmaster-General has licensed any company to transmit any tele- 
grams [а term including telephone messages] he may authorise such 
company to exercise such powers as are conferred on the Postmaster- 
General during the time and within the area of the license." Defen- 
dants claimed to stand in the Postmas'er-General's shoes, first by 
reason of this section, and then by the consent given by the Bristol 
Corporation. 

Mr. Justice PRILLIMORE: Yes ; and now you have to show that the 
Postmaster-Geners! can do this. 

Mr. Моіллали: I do not for a moment contest that defendants 
have the rights of the Postmaster-General.  . 

Mr. RoskILL argued that the point turned upon the construction 
of Section 13 of the Telegraphs Act, 1863, and the question how far 
the liability cast upon a tramway company to keep their road in 
repair entitled them to keep others away from the soil beneath the 
tramway. Under Section 4 of the Act of 1878, plaintiffs could 
compel the defendants to go to arbitration. They had no power to 
cates their consent absolutely. What possible damage could be 

one 

Mr. Justice Рвиллмове: My strong inclination, Mr. Roskill, is 
that you cannot base your case on Section 13; but Ido not see why 
I should grant this injanciion now. I can, of course, grant an 
injunction to restrain an apprehended or threatened trespass. You 
want your rights determined. Why should it not sta ad over until 
the heaving ? 

Mr. Mutuican: Defendants can have this point determined within 
21 days if they will give us notice requiricg our ccnsent. This was 
&serious matter for the tramway company. They were about to 
adopt the use cf electrical traction, and this was only one instance 
in many on various portions of the line. 

Mr. Justice PHILUIMORE: D.fendants want their point decided. 

Mr. Murugan: Yes, but pending a decision, anything that de- 
fendanta may do might greatly interfere with our traction. 

Mr. RosEILL: It would be at our risk. 

Mr. MuLLIGAN: Plaintiffs are in possession of this tramway. 
Defendants are seeking to disturb their possession. I submit it is 
not for the Court to take away possession from the party enjoying it. 

Mr. Justice PHILLIMORB: Really this is a question of the cont truc- 
tion of the statute. It seems to me that there ought to be an order 
to expedite the cise, and that it should be tried by a jadge imme- 
diately after the long vacation, in the meantine there being no 
injunction. M 

Mr. MuLIId ax submitted that the injunction ought to continue. 

Mr. Justice PHILLIMOBE: No; they must get their wires under 
these rails somehow or other. 

Mr. RosKILL mentioned that a summons had been tsken out by 
defendants at Bristol, under Section 9 of the Telegraphs Acts, 1878, 
against the plaintiffs for obstructing them in the exercise of their 
work. If they could get an order on that summons, it might give 
rise to a special case, and the point would get to the Courts in that 
way, no doabt. The summons should be heard on the 29th of this 
month. 

Mr. Justice PHILLIMORER: Oh! is that so? It you are going to do 
that I sball let the authorities in Bristol know what is my opinion on 
the construction of the section. You had better withdraw that 
summons. TE 

Mr. MoLLIGaN repeated that it was a very serious matter for the 
defendants to lay their telephone wires under the rails when the tram- 
way was about to bs worked hy electricity. 

Mr. Justice PHILLIMOk8$: You must give me an affidavit upon that. 
To prevent these telephone wires ever traversing the roadway, you 
know, is impossible. This is a public highway. It is not your close. 

Mr. MorLLIGAN: Опе system must, then, ba so ir sulated as to be 
kept away from the cther. I submit that in any case defendante ought 
to be put upon terms. 


Mr. Ja:tice PHILLIMORB: Then I think it should be part of the 


order that defendants chould, if at the trial the Court should be of 
opinion that they had no right to place these wires beneath your 
rails, submit to such restrictions as would be imposed by an arbi- 
trator, if in the first instance they had gone to him? 

Mr. RosKILL said he would submit to that condition. 

Mr. MuLuiGAN: They must give us notice, and not interfere with 
our traffic. | 

Mr. Justice PHILLIMORE: Yee, their work must be subject to that. 
I think you ате delaying what will very likely bean important public 
improvement, and I cannot see that you are suffering any pecuniary 
damage, because your rights will be determined at the trial. Іо the 
very problematical event of the telephone wires doing you harm when 
you institute electricity on your tramways, you will be fally protected 
by the order that I shall make. 

Mr. Roskrr.r, undertook to apply for leave to withdraw the 
summons taken out at Bristol. 

Mr. MULLIGAN mentioned that for a week or 10 days the tramway 

company had had to keep a large staff of men watching these rails. 

Mr. Justice PHILLIMORE: Iam going to save you that expense. 
His Lordship then directed that ап order should issue that the 
defendants should apply to the stipendiary magistrate at Bristol for 
leave to withdraw the summons taken out under Section 9 of the 
Telegraphs Act, 1878, and should undertake, in the event of the 
judgment of the Court being in the plaintiffe favour, to make such 
provision as might have been required of them if they had had to 
ask for leave in the first instance. Also the order would direct that 
the trial should be expedited. | 

Mr. MULLIGAN suggested that бек. Кш set ae т 
out pleadings. If the parties des p ey might apply. 

r. Justice PHILLIMORE: Yes; and costs to be costs in the action. 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Wax Enomd Аса 16тн, 1897.| Wek Enpise Аса. 16тн, 1898 


8. £ в 
Adelaide oue .. 186 0 | Adelaide e 25 0 
Aden. Teleg. mat. .. 30 О | Alexandria * 27 0 
Alexandria. Teleg. mat. 238 0 | Antwerp 45 0 
Auckland "S .. 41 0 | Bombay . 28 0 
Bombay ... Vi .. 151 0 | Bordeaux „ 950 

is Teleg. mat. ... 438 0 | Boulogne « 225 0 
Boulogne asia .. 82 0 | Buenos A ** 9 0 
Brisbane. Teleg. mat. 438 0 | Oalcutta... 691 0 
Baenos Ayres ... .. 125 0 | Cape Town . 144 0 
Calcutta iu .. 926 0 | Colombo... . 987 0 
Cape Town ede . . 1,858 0 | Demerara 9 0 
Obristcharch  ... .. 19 0 j Teleg. mat.... 640 0 
Cologne .. „ 25 0 | Dackirk... 4. 90 0 
Colombo. 21 0 | Darban . 155 0 
Durban à 39 0 | Halifax . . 950 0 
Flushing 8 78 0 Hamburg 280 0 
Genoa ... а evi & O| Hobart ... , 468 0 
Gibraltar “ee . . 1,525 0 | Melbourne i 139 0 
Hamburg Bs .. 145 0 | Paris » 18 0 
Malmo. Teleg. mat. 27 0 Penang 25 . 81 0 
Malta .. 85 0 | Bt. Petersburg ... — 30 0 
Melbourne. Teleg. mat. 1,536 0 Shanghai e 68. 0 
Montreal bu .. 41 0 | Sydney ... ate. .. 157 0 
Napier ... э .; 28 0 Wellington we 23 0 
Newcastle iss . 18 0 | 
Port El'zabeth ... .. 99 0 
Saigon ... as . 50 0 
Santos. Trleg. mat ... 716 0 
Singapore Т $a 5 0 
Stockholm. Teleg. wire 15 0 
Sydney ... s . 275 C |. 
Wellington —. 417 0 
Yokobama . 1,153 0 

Total £9,565 0 Total £4,286 0 


Acts Passed.—According to Taesday's London Gazetle 
the Royal assent has been given to each of the following Acts:— 
Electric Lighting Orders Oonfirmation (No. 5) Act, 1898; Electric 
Lighting Orders Confirmation (No. 7) Act, 1898; Electric Lichting 
Orders Confirmation (No. 8) Act, 1898; Electric Lighting Orders 
Confirmation (No. 15) Act, 1898; Tramways Orders Confirmation 
(No. 1) Act, 1898; Tramways Orders Confirmation (No. 3) Act, 1898; 
Sheffield Electric Lighting (Transfer) Act, 1898; Portsmouth Cor- 
poration Tramways Act, 1898; Devonport and District Tramways 
Act, 1898; Chelsea Electricity Supply Act, 1898; Metropolitan 
Electric Sapply Compaay Act, 1898; London United Tramways Act, 
1898; Whitechapel and Bow Railway Act, 1898. 


Annual Outing. — The fourth anunal picnic of the 
employés of the Chloride Electrical Storage Syndicate, Limited, took 


place on Saturday, July 30th, at Worksop. After breakfast a drive 


of 25 miles through the beantifal estates of the Dukeries was taken. 
Alter а stay at Edwinstowe the drive was resumed, and an excellent 
dinuer was provided at Worksop at 6 p.m. 


British Investments in Turkey.— The Financial News 


Berlin correspondent says that it is reported there that Sir E. 
Ashmead-Bartlett, M.P., who was staying recently in Constantinople 


with a view of obtaining from the Porte certain electrical concessions, . 


haa been advised to endeavour to come first to an anderstanding with 
the important German electrical concerns. Sir B. Ashmead-Bartlett 
has, indeed, been in Nurnberg and several other German towns—it 18 
understood for the purposs of carrying on negotiations with the 
German electrical companies. Во far, however, there is no news of 
any practical result having been obfained. 


Books Received.— The Mechanical Engineer's Handy 


Office Companion; by Robt. Edwards, M. I. O. E. London: Crosby, 
Lockwood & Son 


_ “Distribution de l'Energie par Courants Polyphasés,” par J. Rodet. 
Paris: Gauthier-Villars. 8 francs. 

‘Introduction to Algebra,” for the use of secondary schools and 
technical colleges, by G. Сува), M. A., LID. A. & C. Black, 
Soho Square, W. 5s. 

“ Practical Magnetism and Electricity," by J. Reginald Ashworth. 
London: Whittaker & Co. 


Berchem’s Automatic Steam Cylinder Drain Valve. 


—Messrs. W. H. Wilcox & Oo., Limited, of Southwark Street, В.Е, 
have lately introduced this new valve for the purposs of providing 
a reliable draining attachment and allowing for the regular escape of 
water in the steam cylinders. For this apparatus it is claimed that 
owing to the few working parts there is nothing to get out of order. 
The ateam losses, especially where the ordinary cylinder draia cocks 
are used without a steam trap, are so numerous that anyone who 
counts the actual cost of power under such conditions can realise that 
the application of a reliable and efficient automatic drain valve is 
becoming a necessity. Various iron works, mills, &c., in all parts of 
the United Kingdom, as well as on the Continent, are using this 
valve successfully. To obtain good results it is ‘essential that the 
drain valve should be placed above the steam trap into which it bas 
to ditcharge, во that the water may run into trap by gravity. This 
draining attachment is so constructed, that when starting the engine, 
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steam pump, or whatever it may be applied to, it allows of an un- 
interrupted discharge of all condensed steam, and the valves do not 
close until the live steam attempts to pass. They will automatically 
open to allow even the smallest quantity of water to pass. It сап 
also be applied to pipes in connection with heating apparatus. 


Catalogue.—Messrs. Davies, Kent & Stewart, of 17, 


Berners Street, W., have issued a well- arranged catalogue (35 pages) 


detailing, pricing, and illustrating various electric light fittings 
(lamps, switches, sockets, cut-onts, fuseboards, switchboards, &c.), 
also the necessaries for electric bells. 


Dissolation of Partnership.—Messrs. Е. Oammann 
and F. Pendergast (Cammann & Pendergast, electrical engineers, 23, 
John Bright Street, Birmingham), have dissolved partnership by 
mutual consent. ^ 


Electrical Department.—Mr. Fred. Swindells, plumber, 
&c., bas added an electrical department to his business in Blossoms 
Street, Stockport. | 


Electrical Engineering in Mexico.— The Manicipal 
Council of the City of Mexico has granted permission to the S»cié c 
бе Sın Ildeforso to erect overhead conductors in the public streets 
in connection with the plant it is putting down to supply electrical 
energy for power purposes. 

Electrical Omnibuses.—It is stated that it is in con- 
templation to establish a service of electrical omnibuses between 
Winchester and the Wortheya, a group of charming villages in the 
subarbs of Winchester. The road has already been surveyed, and as 

there is constant communication between these places the venture 
should prove suocessful The generating power will be obtained 
from the new electric works in Hyde Abbey Road. Ia the event of 
success it is stated that the service will be extended to other places 
in the vicinity of the city. = 


G. B. Unsworth & Sons, Limited.—Mr. G. B. Unsworth, 
electric wire manufacturer, of Green Lane Mills, Derby, informs us that 
be has converted his business into a private limited company under 
the above name. The conversion has been effected partly for family 
темопз. All debts and liabilities cf the firm are undertaken by the 
company and all debts due to tbe firm are to be paid to the company. 
All the shares are held by thoze interested in tbe late firm, and the 
conversion will not aff ct the general conduct of the business. 


Hull Technical Schools.—The Fuller-Wenstróm Elec- 
trical Manufacturing Company inform us that they have received the 
order for the whole of the electrical machinery for the new municipal 
technical school at Hall. 


Liquidation Noticees.—Meetings of the Esson Motor, 
Limited, were held on July 12th and August 5th, at 8, Old Jewry, 
E.O., when it was resolved to wind up voluntarily, and appoint Mr. 
J. C. Macgregor, of that address, liquidator. 


motor cars, driven by steam, petroleum, and electricity. | 


New Works.—Mr. Bannister, an electrical engineer, has, 

to the Crawley and Horsham News, just bought a piece of 
land at West Green, Crawley, on which he intends to build motor 
car and general engineering works. 


Our Trade with Russia.—So much has been written 
about the great harm done to our trade by the engineers’ strike, that 
galling as it may be, we are not surprised to read the following 
anh de d in our Bt. Petersburg Consul's report upon the foreign 
irade of Russia for the past year :—" Owing to the recent engineers 
Krike in Great Britain, а great many orders for railway locomotives, 
electric plant, and other machinery went to Germany and the United 
States; in this way great injury was done to the British industrial 
intéresta in this country and the success of our rivals furthered. As 
acase in point, the Finnish Railway Company, which had always 
previoualy supplied itself with locomotives of British make, gave an 
order for 20 powerful locomotives to American builders, seeing that 


it could not rely on the execution of thé order within a reasonable 


time in England in consequence of the strike.” Yet we learn that 
the importation of spinning, sgricultural, and electrical machinery 
into Russia took place in greater quantities than the previous year. 
We have at present over 21 per cent. of the total export trade of the 
Russian Empire, and 18:6 per cent. of the import trade. , But our 
Ооо. General thinks that British exports to Russia might be im- 
Mithin certain limits, by increased activity on the part of 
Commercial travellers properly equipped. ad 


Receiving Order.—A receiving order was made on 12th 
inst. in the Bankruptcy Conrt on a creditor's petition, in F. W. 
Henton & Co., lately carrying on business as electrical engineers at 
24, King William Street, Strand, W.O. The first meeting will be 
held at Oarey Street, W.C., at 12 noon on August 25th, and the date 
of the public examination is October 11th, at 11.30 a.m. 


Release of Trustee.— Tuesday's London Gazette contains 
notice of release of trustee (official receiver) in the case of G. F. 
Lee, electrical engineer, Wandsworth Bridge Road (Lee & Hancock, 
Sydney Street, Chelsea). The date of the release was June 29th. 


. Steel Conduits.—The Simplex Steel Conduit Company, 
Limited, of Birmingham, have opened a London office and warehouse 
at Mansion House Chambers, 20, Backlersbury, E.O., where it is in- 
tended to keep a stock of their conduits and accessories. They have 
also appointed Mr. E. Sheppard, late electrical engineer to the 
Peninsular and Oriental Steam Navigation Oompany at the Royal 
Albert Docks as their London representative. The company, owing 
to the very large demand for their steel conduit system, are more 
than doub'ing their present plant throughout. 


The “ Industry Lamp.—Messrs. Lotz, Abbott & Co., 
of 66, Qaeen Street, E. O., send us a circular detailing the advantages 
claimed for the new “Industry” electric incandescent lamp, of 
which they are sole agents. 


The National Electric Free Wiring Company, Ltd.— 
This company bas opened capacious branch premises in Guildhall 
Street, Lincoln, where numerous orders are being booked from local 
ratépayers preparatory to the municipal institation of electric light- 
ing works. Already the buildings have been erected and the 
machines, boilers, &c., fixed, but up to the present only about half of 
the cables have been laid, and it would be about January, or perhaps 
earlier, before the current will be supplied. 


To Creditors.—Creditors who have claims against the 
estate of the late Mr. James Morris, cf the Electric Light Works, 
Branksome (who died in July, 1897), should send particulars before 
August 30th, 1898, to Mr. John Paillips, florist, Seamoor Road, 
Westbourne. 


Water Power.—A German firm lately obtained a con- 
cession from the Servian Government to exploit the water power of 
the Danube at the Iron Gate by establishing different industrial 
concerns to be worked by electricity. Work had bardly been started, 
however, when the Hungarian Government stopped it, declaring that 
Bervia had no exclusive claim on the water power,and that an Inter- 
national Commission must decide to what degree each of the two 
countries might make use of it. 


ELECTRIC LIGHTING NOTES. 


. Alton.—Mr. A. J. Nash, of South Street, Farnham, 
intends applying for a provisional order authorising him, or а com- 
pany to be formed for that purpose, to supply electricity throughout 
the Alton rural district. 

Ashbourne.—The District Council has agreed that no 
generating station for electricity should be placed in the paddock or 
the land adjoining it. 

Ashford.—The Urban Council will hold an extraordinary 


meeting on September 7th for the purpose of passing s resolution of 
their intention to apply for a provisional order. 


Ashton.—The Town Clerk has been instructed to write 
to the neighbouring local authorities inquiring whether, in the event 
of the Corporation promoting a Bill in Parliament authorising them 
to take & lease of electric lighting, &c., powers outside the borough, 
the outside authorities would be willing at the same time to apply 
for provisional ordera under the Electric Lighting Acts. It was also 
resolved to ask, on the necessary powers being obtained, whether 
such authorities would ba prepared to enter into an arrangement for 
the Corporation to supply electrical energy in their districts, either 
to the authorites wholesale, or to consumers direct. 


Asylam Lightiog.—At a recent meeting of the governors 
of the Richmond District Lunatic Asylum, held at Grangegorman, 
Dr. Norman read a report of the committee of the whole house which 
recommended the lighting of the whole asylum by electricity. Mr. 
Orozier said this would effect a saving оѓ ECCO a year. The report 
was adopted. : 


Bristol.— At last Friday's meeting of the Electrical Com- 
mittee a number of electrical extensions were agreed to. Application 
for current for power purposes at the Granary was considered, and 
it was deci to lay cables if the Granary ultimately decided to 
work by electricity. The cables will be carried all along the Quay 
from Bristol Bridge to the Granary, and it is expected that many 
lifts and other power appliances will take their supply from these 
mains. The extension to the new rope works about to be put down 
by Mesars. Terrell, at Arno’s Castle, Brislington, was considered, and 
it was decided to lay power mains provided the rope works would 
undertake to receive the power for a stated number of years. It was 
also agreed ќо extend the mains to the Wesleyan Chapel ia Victoria 
Street, Bedminster, and they will be extended vi; North Street if any 
other applications are forthcoming in the district. The Oommittes 
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decided to extend the mains to Worcester Orescent, Road, -Cheltenham.—The Lighting Committee recently received 
Clifton, and also to Lower Castle Street. It was that the 1 ; 


Employers' Liability assurance had been placed with the Ocean 
Accident Assurance Corporation. 

In Bristol the demand for the electric lighting supplied by 
the Corporation is increasing, and the results of the instal 
lation have been most satisfatory. Applications come not only 
from within the area of the recently enlarged city, but also from over 
the borders, in districts which successfully opposed their inclusion in 
the Greater Bristol. For some time gas has long been supplanted in 
most places of business and large establishments, and in 
the change ів being gradually effected. In Olifton, too, mains are 
being laid for supplying private residents, who have made appli- 
cations in large numbers. 


Baxton.—The Electric Light Committee recommends. 


that £20,0:0 be raised for electric lighting works. 


Canterbury.—It is suggested that the National Electric 
Free Wiring Company shoald be invited to extend its operations to 
Canterbury.—A few extracts from the report presented at the Town 
Council meeting held last week by the consulting engineer, Mr. B. 
Hammond, M. I. E. E., may be interesting. He found the use of 
bricks for covering the cables less costly than with wood, and there- 
fore recommended bricks in preference to wood. Mr. Hammond 
estimated the present number of applications received for the supply 
of current represent the equivalent of about 2, 200 8-C.P. lamps, and 
this, with the extra lamps for public buildings and street jam 
would bring up the total capacity immediately wanted to 97 
watts, The working capacity of the plant at first provided would be 
150 kilowatte, but the popularity of tbe whole affair among the 
citizens has led him to make the buildings for tbe generating plant of 
a sufficient size so as to enable additional machi and alterations, in 
m to allow of an additional capacity of 150 to 200 kilowatts being 
put in. 

The electricity works' boiler house plant and buildings are to be 
enlarged owing to the large number of applications which are being 
received for the electric light. 


Carnarvon.—Tbe other day a company gave notice to 
the Corporation tbat they intended to apply for powers to illuminate 
the town with electricity, but the Corporation decided to oppose 
them, and also decided not to go in for powers themselves. А cor- 


respondent says that the reason for this is that the Carnarvon people 
are clannish, and own their own gas works. 


Cardiff.—The Corporation Lighting Committee held a 
Special meeting last Friday to reconsider the tenders submitted for 
the supply of а steam alternator. It will be remembered that the 


matter bad been before the Council on the previous Monday, when 


it was referred back to the Committee. At the Committee meeting 
Alderman Carey presided. , He referred at some length to the state- 
ments made at the Council meeting in respect of the locality where 
the machine previously retommended was made, remarking that if 
these statements prevailed .against the personal ence of mem- 
bers who bad witnessed its manufacture, the only thing to do was to 
call in a consulting engineer. It was a pity that the Committee was 
divided ; and even if they sgreed there were certain reasons why the 
Corporation would probably upset the findings of the Committee, 
and meanwhile the town suffered.—Oouncillor Andrews, re to 
the suggestion of the chairman that an expert should be called in, 
said that their experience of experts in this department in the paat 
had not been satisfactory, and before making a motion he would like 
to ask Mr. Appelbee whether, if they accepted Messrs. Biemens's 
tender for £3,130, the machine would be satisfactory. The electrical 
engineer replied that subject to a slight alteration Messrs. Siemens's 
machine was perfectly satisfactory, and in respect of the modifica- 
tion in question they had verbally promised to effect it.—Oouncilloe 
Andrews thereupon moved that, subject to the approval of the 
electrical engineer, Messrs. Siemene’s tender be accepted, and 
Councillor Brain seoonded.— After further discussion, Councilor Illtyd 
Thomas moved that the tender of Messrs. Ferranti be recommended 
for acceptance, and Councillor Hallett seconded.—In reply to ques- 
tions, the electrical engineer said it was a splendid mac with the 
exception of the valving. Upon a vots being taken, the amendment 
that Messrs. Ferranti's tender be was defeated by three to 
two. After further discussion the motion in favour Messrs. 
Biemens's tender was carried by the chairman's casting vote. 

Last week a Local Government Board inquiry was held re the 
Oorporation's proposal to borrow £500 (7) for electric light extension 
pur inspector afterwards visited the streets where lamps 
are фо be erected and new mains laid. | 

Coatbridge.—A the Town Council meeting on Thursday 
last week, a letter was 04 from the House-to-House Electricity 
Company, Limited, who have the contract for lighting some of the 
lamps of the town with electricity, in answer to one from the Town 
Council, stating that the directors of trec »mpany felt that the yearly 
eontract for such a small number of lamps sometimes leads to an 
expenditure of сара upon which no adequate return is to be had at 
the price paid, and that the amount paid on 855 lamps hardly gave 
them the working expenses. They asked the Council to enter into а 
contract for a term of seven years for a minimum number of 10 
lamps, for which they would continue their present price of £21 53., 
but if the contract be from year to year the minimum price for eight 
lamps would be £22 10s. e Fire and Lighting Oommittee recom- 
mended tbat the Council do not accept the company's terms, and 
that the Provost and Councillor Smellie should have full powers to 
make the necessary arrangements for the lighting of the streets by 
gas or electricity. Ultimately it was agreed to remit the matter, 
with powers to Кее, to negotiate further with the electric 
light company. | 


natice, on bebalf of Mr. Martin Racker, of an alleged 
of patent in its sub-station method of transforming current. 


Colwyn Bay.—The electric lighting of the new prome- 
nade was inaugurated on Tuesday evening by a dinner E aba by 
Mbesrs. Biggs & Thomas, the contractors under the Urban District 
Council The light was switched on by Mrs. Herbert Roberta, 
the wife of the member for Denbighshire. 


Falmouth.—The Corporation will o application 
proposed to be made by a aca fora ШО codec. 


.Fletton.—The Parish Council of Fitton, a suburb of 
Pdterborougb, bas been disc the question of electric lighting, 
оаа нр eT oy Б 
nonw s wo 
Shole ot the streets. И 
ісу is to be 


,Garston.—A Local Government Board 
held shortly re the Council's application to raise £25 for electric 
lighting and refuse destructor purposes. 


Hampstead.—The Board of Guardians bas irstruoted 
Messrs. Massey & Allpress, consulting electrical engineers, to pro- 
сёра at once with the preparation of their specification for wiring 
“oa the electric light the new buildings recently erected at the Work- 

ouse. 


Heyweod.—The Town Council has resolved to obtain a 
provisional order for electric lighting. 


,Horpsey.—At Monday's mx ting of the District Council, 
thé Lighting Committee reported the receipt of a letter from the 
Udban District Councils Association, enclosing a copy of а resolution 
passed at the conference at Matlock Bath, to the effect that the 
principles approved in the recent report of the joint committee c 

lectrical Energy (generating stations and supply), and adopted in 
the Bill promoted by the General Power Distributing Company, now 
before Parliament, were seriously prejudicial to the interests of local 
authorities, and the conference recommended authorities interested 
to communicate with their Parliamentary representatives to secure 
thé rejection of the Bill. It was decided to take no action at t. 
The same committee that the Electric Lighting Order Con- 
firmation (No; 3) Act, 1898, ircluding the Hornsey Electric Lighting 
Order, 1898, had received the Royal assent. 


Hotel Lighting.—The new hotels of the Midland Grea: 
Western Railway of Ireland are both well lighted electrically. At 


the Mallaranny Hotel, water-power obtainable in the neighbourhood 
is used for the purpose. 


Iikeston.—The Town Council has appointed a Tram- 
ways and Electric Lighting Committee. | 


Johustone.— The Electrical Power Distribution Com- 
pany, Limited, of London, have asked the Town Council to assis 
them in precuring а provisioral order for electricity supply. The 
letter will lie on the table. | | 


Kirkealdy.—According to a provincial paper, the soheme 
for the introduction of electric lighting an4 traction into the town bas 
now assumed an aspect that points to a private company taking it in 
hand. It is stated on good authority that the Town Council will not 
take up the scheme, but they will be very urgently requested to sup- 
port the local company in preference to any outside combination. 


Leamington.— The General Purposes Committee has 
appointed a committee for the purposes of considering the position of 
e Corporation with regard to the electric lighting question. 


Leigh —Mr. W. О. E. Meade-King has held a Local 
Government Board inquiry into the Council's ap on for sanction 


Courcil, stated that it was 
pulsory area, and works 

saving the cost of boilers aod chimney stacks. The osti- 
mated thst the plant would be sufficient for five years The 


generating atati^n, but insulated at all other points. The mains will 


into stoneware conduits under footways and into iron M under 
road ways, and the distributing mains three-core laid in 
stoneware troughs filled in solid with bitumen cement. A canvas 
shows that abont 4,000 8-O.P. lamps would be required immediately. 
Street lighting is not at t contemplated. The total capacity 
of the proposed plant would give out sufficient energy to вару 
6,600 8-candle-power lamps lighting at one and the same time. 
was estimated that only about 2,000 lamps would be required to be 
lit at one time. The Council were fortunate in having the site of the 
works in such a position that the compulsory area was within ball a 
mile of the generating station. It was anticipated that this instal- 
ment would even pay in the first усаг, having regard to this fact and 
the ravings he mentioned.— 

Mr. Thomas said it was not an unknown thing for works to pay in the 
first year. The total cost of the working for one year was £1,240. 
That included the payment of interest at 3 per cent. on the capital, 
at 25 years’ repayment. The estimated receipts from consumers, at 
Sd per unit, allowing 5 per cent. discount, were £1,251 9+. 1d. The 
cost of the order was £284. The pro pressure was 440 volis, 
and the number of accumulators 280. 
adaptable for power and traction purposes. 


he Inspector: Rather sanguine.— 


e system adopted would be 
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bet the Town Clerk ruled that as no notice bad been gi to 
rescind the resolntion authorising the scheme to be carri 

was impossible to vote on any proposition that might be made. It 
iq зрана that steps would be taken to have a special meeting 
on the su | 


Manchester.—The General Electric Company, Limited, 
vi 


Brid is an im one, and there їй 
all the ent for a large business.— The Salford Corporation have 
in that they cannot consider any further applications 


. Margate.—The Margate Town Council have approved of 
the draft agreement for the transfer of the electric lighting order 
of the Corporation to the Isle of Thanet Light Railways (Electric) 
Company, subject to the insertion of а clause stipulating that all the 
buildings and plant for the generation of electric light are in the 
borough of Margate. | 


Maidstone.—The District Council has resolved: * That 
competitive designs for a combined electric station and dust destruc- 
tor on the lines of the Shoreditch system be advertised for; such 
designs to be submitted to Messrs. Kincaid & Oo., as assessors.” 


Middlesbrougli.—The Corporation will, if it adopts the 
Electric Light Committee's recommendation, oppose the application 
of the Electric Power Distribution Company for a provisional order. 


Mexico.—Faurther copies of the T. Republics which 
have come to band, contain additional complaints of the failures in 
the street electric lighting. On one occasion, owing to the darkness, 
aman was run over by a street car, and our peel t writes 
8 necessity of some improvement being e in the light- 


Nirfield.—It has been decided to ‘oppose the applications 
of сарат fot electric lighting powers, and the Cou will itself 
apply for a provisional order. MEE 


Moss Side.— The District Counsil has decided to write to 
the Manchester Corporation urging the adoption of the electric light 
in the Moss Side district, and that tenders be obtained for the ric 


lighting of the Council offices. | 


New Zealand.—Some weeks ago Messrs. W. Crosher and 
Bons submitted to the Auckland City Council an electric lighting 
scheme for the inner area of the city of Auckland, prepared by Mesers. 
Crompton & Oo. The scheme detailed the estimated outlay, probable 
number of lights required, &c., but the Council has bad A 
before it before, and resolved again on this саа bo reply it 
was not ab present prepared to entertain the proposal.’ 

Oldham.—At Wednesday's meeting of the Gas Works and 
Electric Lighting Oommittees, Mr. Arthur Andrew, gas and water 


presen : regard 
explosion. He stated that at about 10 o'clock on the. night of the 
gas.ocourred in Bottom o' th 


Hall Breet, the. gas getting into the electric light culvert. The gas was 
Ga by в from the switch in the lam at the corner of 
ross Btreet when the light was being extingnighed. The work of repair 


Slowing dep cat alle afterwards, an юне the 
Owing. as w current to be again su in the imme: 
diate vicinity and the district beyond. The inan who wes turning ouf 
the light, and a girl who happened to be on the footpath at the tim 
were thrown down, and the latter sustained a slight in ary, principally 
. No ining property. 


j 
was caused to the adjoi 
In the oourse cf the discussion, Mr. Andrews said he { 
with Mr. Newington, the electrical engineer, to make periodical 
culverts. The of gas was 120 yards away 
the ignition took place. 
consideration, in 


the meantime the culverts to be examined periodically. | 

sro er els о Ооой - nee e e 
minm, as had been previously proposed in committee. | 
ea lione. —A re tative of a local firm of, electrical 
sete lighting bon ths cents, She cate hie a 


Perth.—The Electric Light Oommitt:e has decided tò 
intoa erp with the different companies offering to undertake the 
aU of tbe electric. light into Perth as to their terms and 


Port Gltagew.—An application by the North British 
opposed by the pany for electric ghting powers 


. out, it 


had arranged 


Petersfield.—At the Urban District Council meeting last 
week the Lighting Committee reported in favour of applying to the 
Board of Trade for a provisional order for electric light, and the vice: 
chairman (Mr. R. G. s) gave notice that be would move а resolu- 
tion to that effect on the 22nd prox. ` | г ол Ug 


Portsmouth,—At the last meeting of the Town Council 
it was reported that a letter had been received from the testing officer 
with reference to the cost of, and time occapied in, removing and 
testing electricity meters, and the recommendation of the Oommittee 
that the charge for testing meters removed from consumers’ premises 
be Зв. 6d., instead of 3s. 64. was adopted. The. Finance Committee 
reported that they offered no objection to the expenditure of £100 by 
а committee to visit other places for the purpose of ascertaining the 
best system of traction to be adopted for the working of the tramways. 
It was urged that the expenditure would be wilful waste, but ona 
division an amendment to defer the matter fcr fhree months only 
found five supporters, and the report was adopted by 24 ‘to 9. 
At the same meeting the Electric Lighting Committee submitted a 
draft agreement with the National Electric Free Wiring Company, 
with s recommendation that it be approved and the common tea 
affixed thereto. Mr. Murtough, in moving the. adoption of the 
recommendation, said it was piri agam tbat if the agreement waa 
entered into, thousands of residents in Portemouth would use the elec: 
tric light who would never do so if they were compelled to pay a lump - 
sum for the fittings. The system been adopted at Blackpool. 
Taunton, West Ham, Worcester, and Bt. Leonards, and. by several 
electrical supply companies, &c., and in every instance it had been 
а success. There was a feeling that it might interfere with the 
legitimate busicess of. tradesmen, but he could not see it, And 
evéu if it did he maintained that it was not the duty of the 
Council, for the sake of individual interests, to stop. the progress 
of the electric light, as they had at tbe station machinery 
equal to thousands of lights;more than they were now supplying. The 
objection to the pro was led by Mr. James Вігћор, who said he did 
not oppose the company coming to, Portsmouth, but the. Corporation 
joining hands with the company to collect the monies to pay the rent. 

t would not be a free wiring company, because they- would charge 
people one-sixth more for tbe electricity. It would be a sort cf 
mou as he understood it. As far as the Corporaticn was con- 
cerned, it had no right to bring a company there to interfere with local 
tradesmen. The ex-mayor (Mr. G. E, Covzens) said it was 
due. to loca] tradesmen that the electric light hed. been such. a 
success. He believed. the opinion of outsiders. waa that.to 
introduce the scheme was to at'empt to. foit a company 
on the town for the benefit of a few persons, In the course of 
further discussion, it was stated that Alderman G, Ellis, chairman of 
the Electric Lighting Committee, was а dic eto of the Free Wirin 
Company, and it was urged that it was sought to make an agreemen 
between, the company and the Corporation which would give a 
absolute monopoly. to the. company. In clause 5 of the, propose 
sgreement, the company stated tbat they would make no р фены 
against the Corporation, but it was contended that they ought to pay 
the Оо tion £3,000 or £4,000 for giving them the monopoly.— On 
a division, an amendment to defer the matter for a month was 
rejected by 17 to 6, and tho motion for the adoption of the Com- 
mittee’s recommendation found only three supporters, 21 members 
voting against. | . . КЕ 

Rhy1.—At the request of the General Purposes Committee 

Mr. Buddicom is to draw up a scheme for electric lighting. 


Ripley.—At the last District Council meeting а member 
said that Belper. was far іп advance of Ripley in the matter of gas, 
and he suggested that the quality of the gas supplied during the 
coming winter should be tésted, and if. not improved by spring, that 
tig Butterley Company or some other be asked to supply the electric 
ighjt. . | . | 


Rugby.—The Council has refused consent to the а lica- 
tion of the Urban Electric Supply Company, Limited, for electrie 
lighting powers. E | 

Runcorn.—The District Council has resolved tbat appli: 
cation be made to the Board of Trade for a provisional electric 
lighting order. | | 

South Shields.—The new “Redhead” wing of the 
Ingham Infirmary is being wired for electric light. The work has 
been entrusted to Mr. J. T. Dagleaa, of South Shield. 


Stirling. —Tbe Police Commissioners bad before them 
some days ago a minute of the Lighting Committee recommendir g 
that the negotiations in connection with the scbeme for the electric 

ighting of the town by water-power shonld cease. ^ The minute was 
opted, and it was remitted back to the Committee to carry out 
their previous instructions in connection with Prof. Kennedy’s steam- 
wer scheme. ' Mr. Yorke’s scheme having now been abandoned, 
Oommittee will proceed at the point they bad arrived at when 
that gentleman was called in. | | ’ 

Stockport.—The Gas and Electric Lighting Committee 
is forming an insurance fund with respect to the Workmen's Com- 

on Act. The area authorised under the provisional order is to 
extended to that covered: by the present gas powers, and the 
necessary steps to that end are being taken. | s 
A scheme recentiy submitted by the chairman of the Gas and 
Electric Lighting Committee, Councillor Thomas Webb, for lighting 
various streets ia the centre of the borough by means of 36. атс lamps, 
made up of оше еер a а an estimated capital 
expen of £1,135, has been adopted. The. maintenance and 
energy for tho were estimated at £466; against. £452 for ` 
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gas, or an increase of £17 per annum for the area dealt with. The 
illuminating power of the proposed installation would be 24,000 
candles, against 2,463 candles for gas, as at present, being an increase 
of 21,538 candles, or allowing for the concentration of Tight in the 
arc lamps, illuminating power equal to five times the power of the 
present gas lamps. ж. 


Taunton.—The electrical епрїпеег (Mr. E. B. Thornbill) 


reports that during the past quarter there had been connected to the 
mains the equivalent of 1,210 8-O.P. lamps, and there was still a large 
number on order. 


Wakefield.—The Gas Company is now to remove the 
public gas lamps from a number of thoroughfares. — 


Whitechapel.—The Electric Light Committee has 
asked the District Board for instructions to clear the site recently 
purchased for electricity works. 


Whitehaven,—At the meeting of the Town Council on 
Wednesday, it was decided to promote a Bill in Parliament next 
session for the purpose, amongst other things, of extending the elec- 
tric light area of the borough. At the same meeting it was also 
decided that the application to the Local Government Board for 
power to borrow £7 for extendiog the electric lighting station 
should be increased to £12,000, owing to the recent purchases of 
adjoining property. The Town Co also accepted the followin 
tenders for stores:—Ejlectricity meters, Messrs. Obamberlain an 
Hookbam ; dynamo spindle oil, gauge glasses, Messrs. Ramsay Bros. 


Winchester.— Among the first of the public institutions 
to adopt the new illuminant is Winchester College, where, during the 
vacation, the electric light is being installed. 


Windlesham.—The Electrio Works Compeny, Limited, 


is arene with the Parish Council with a view to including 
Wind its provisional electric lighting order. 


Withington.—Last Friday's London Gazette contains 
notice of the transfer of the Withington District Council provisional 
order to the Manchester Corporation, also ths conditions. 


Yarmouth.—The Town Council considered, on Tuesday, 

а rom the r. M. D. Racker, alleging e 
letter from the solicitors to Mr. M. D. Racker, alleging that the Oor- 
on bad infringed certain letters patent with respect to an inven- 
for improvements in distributing electricity and Apparatus 
therefor. Damages were claimed, and an undertaking sought that 
bred Салаа would cease to use the invention until they had 
0 а license. It was stated at the mee that some 60 other 
tions had received a similar notice and claim. The Council 
resolved to signes all liability, and instructed the Town Olerk to 
co-operate with the several corporations affected, with a view to joint 
action in the public interest in regard to this matter. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Belfast.—The Tramways Compeny has replied to the 
Joint Electric and Law Committee. It finds it impossible to give 
cal consideration to the heads of p in to electric 
on without being supplied with farther details, such as the 
definite amount to be paid by the company ia respect of the funds 
to be ded by the Council, and also in of the deprecia- 
tion of the plant. The Committee, however, do not feel that the 
would be justifled in filling in the blanks in tbe heads of 7109008]. 
and committing the Oouncil, until the directors of the company 
would say it they t the principle involved in the proposal of 
the Corporation as a of settlement before entering into the 
details, and on learning whether the company would agree to this 
reliminary, the Committee would then proceed with the negotia- 
Eons in the manner suggested by the directors. | 


ion to obtain some information те electric traction. The depu- 

on represented that the Bootle Corporation desire to be informed 

рот кос эрисе » it will be before electric cars will be run 

in Bootle. Their e installation, they stated, will be at work 

before the present year is ont, and th 
for the cars as soon as requi 


Bradford.—Alderman Cowgill (chairman of the Tramwayr, 
Baths, and Team Labour Committee) stated at the last City Council 
meeting that the new electric line had been worked 10 days, and 2,859 
miles had been run. The total receipts up to Monday night were 
£232 78. 9d., an average per car mile of 1s. 74d., which, he thought, 
would be very satisfactory if it could be kept up, leaving no fear of 
a deficiency. The heaviest receipts car mile were one Sunday, 
amounting to 2s. 6d. But there was only a quarter of an hour's ser- 
vice on that day. D 


Dublin and Lucan.— The report of the directors of the 
Dublin and Lucan Steam Tramway Company states that it will not 
be possible to pay а dividend on the o sbares of the compan 
until tbe electrica] equipment of the line sball have been compl 
An Order in Council, authorising the line to be worked electrically 
and for the execution of the necessary works, was made on December 
16th, 1897, and a contract bas since then been entered into with 
Mesers. Dick, Kerr & Co., of London, for the execution of the greater 
portion of that work, which the directors will apare no effort to have 
finished at as early a date as possible. 


Dublin.—The following paragraph appears in the half- 
yearly report of the Great Northern Railway Company (Ireland) :— 
“The arrangements for obtaining pot session of the land ne 

for the construction of the electric tramway round the Hill of Howth 
are well advanced. The working plaos for the line are comp'eted, 
and tenders will shortly be invited for the carrying out of the work. 
The Bill deposited in Parliament to incorporate & company for the 
purpose of constructing & tramway from Olontarf to Howth has 
passed both Houses of Parliament." 


Leeds.— At the meeting of the Highways Committee of 
the Leeds Corporation on Friday last, the recommendation of the 
Tramways Committee to let the contract for the supply of 50 new 
eleetric cars tothe British Thomson-Houston Company was adopted. 
It was originally decided to recommend the tender of Messrs. Dick, 
Kerr & Oo., of Glasgow, at £468 10s. per car, but that was rescinded 
the following day. The aes which the Thomson-Houston 
Oompany propose is similar to those now in use in Leeds, and giving 

eneral satisfaction. The price is £531 10s. car, and a dozen 
ve to be delivered within the next four mont 


Leicester.—The chairman of the Leicester Tramweys 
Company informed the shareholders last week that negotiations are 


55 with the Co tion for the purchase of the undertaking. 

e presume, therefore, that it will not j^ long ere the question of 

we (meaning, of course, electrical) traction is considered 
ere, 


Light Railways,—The attempt to construct a light rail- 
way to Beamauris having failed, it is on the tapis to construct one 
througb the agricultural district from Amlwich to Valley, in Anglesey. 
The Anglesey County Council are in favour of the principle, but it 
is not at all improbable that they will themselves seek power to cover 
the island with quite а network cf light railways, independent of 
what private capitalists may do. 

The Light Railway Oommissioners will hold an inquiry at 
Portmadoc on September 26th, into the application of Messrs. A. 
Bromwicb, R. Davies, and D. Morris, for an order to authorise them 
to сопа a light railway between Portmadoc, Beddjelest and 

owdon. | 

We understand that the Board of Trade has finally sanctioned the 
construction of an electric trolley light railway line between 

roadstairs 


& 
as that proposal is concerned. will onl be f railway having its 
terminus at Newlyn Harbour. Ех МЕР 


Rochdale.—A deputation ting the Rochdale 
Corporation visited Bradford on lith inst. for the purpose of 
inspecting the new electric tramway and the electricity works. 


Sheffield.—The trolley poles of the Nether Edge and 
Tinsley electric tram line are now being erected. 


The Central London Rallway.— According to the City 
Press, the contractors for the construction of the new line from 
Shepherd's Bush to the City on Monday commenced the construc- 
tion of an air-lock at the Davies Street station, near Oxford Street. 
The chairman, at the recent meeting of the company, referred to the 
difficulty of tunnelling at this point, where the work of driving the 
tunnel necessitates the use of compressed air. This has been ооса- 
sioned by the excavation coming into contact with one of the rivulets 
of the London of bygone times. Rapid progress has been made with 
all branches of the work, and it is now possible to walk along the 
line from Ohancery Lane to Davies Street station. 


(Continued on page 277.) 
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CHARTERS TOWERS (QUEENSLAND) ELEC- 
TRICITY WORKS. 


Тноссн this small station presents no new features in elec- 
tricity supply, still it may possess points of interest to many 
of our readers, in so far that it shows the advancement of 
electricity in our more distant colonies, and also that even in 
small towns it is possible to put down a central supply station, 
constructed on the most modern lines, and the same may be 


made to pay if 
run on a proper 
and economical 


The town of 
Charters Towers, 
situated in North 
Queensland, 
ADR is а 
large gold mining 
in of about 
20,000 inhabit- 
ants; but it pre- 
sents serious 
difficulties to 
economical elec- 
tricity supply, 
owing to its being 
80 scattered, and 
also to the high 
prices of fuel and 
wages, engine 
drivers receiving 
#4 per week, and 
firemen £3, while 
the cost of fuel is 
183, per cord for 
hardwood logs 6 
feet in length. 


Previous to the erection of the central station, the local 


complete circulation. In practice this type of. boiler is ve 
satisfactory, being economical in maintenance, and very quic 


steaming. A railway siding runs through the boiler house, 
enabling the heavy logs of fuel to be fed into the furnaces 


View OF ALTERNATORS. 


direct from the truck. Some idea of the size of these logs 
may be gathered from the illustration of the boiler house. 
The boilers are constructed of mild steel, for a working 
pressure of 125 103. per square inch. 

The boiler feeding arrangements consist of а large 
duplex Pearn steam pump, capable of supplying four 


similar boilers, 
and in addition 
each boiler is pro- 
vided with a Kor- 
ting’s injector. 
The feed pipes are 
in duplicate, and 
so arranged that 
either pump or 
injectors can 
supply from the 
town mains or 
from a large 5,000- 
gallon tank out- 
side the boiler 
house, 

The feed water 
із heated to nearly 
boiling point in а 
vertical tube type 
heater, by the ex- 
haust steam from 
the engines, on its 
way to the atmo- 
sphere. 

The main steam 
piping is of 
wrought-iron, 
arranged in ring 


form, with valves to isolate any faulty Section, should such 


gas company possessed a monopoly of the town lighting, and occur. 
gas was sold at the highly remunerative rate of 15s. per The engines, of which two are already installed, were built 


1,000 cubic feet, 
consequently the 
advent of а 
cheaper  illumin- 
ant was hailed with 
satisfaction. 

After consider- 
able delay a local 
company was 
formed, and the 
services of Mr. 
J. O. Callender, 
consulting elec- 
trical engineer, of 
Sydney, were 
secured, and 
tenders called upon 
his plans and speci- 
fications, Messrs, 
Crompton & Co., 
Ltd. of Chelms- 
ford, Secured the 
contract for the 
Complete generat- 


ing plant and 
mains, 


The station 
uildings are con- 
structed entirely 
of wood, and roofed 
With galvanised 


corrugated iron, and though scarcely artistic, are eubstantial, 


- 
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and serve their purpose admirably. 


; 12 boilers were constructed in the colony, and are of the 
Те mown as compound Cornish, They are 21 feet in 
o ps: 6 feet, 6 inches in diameter, with a single furnace, 
latter 12 e sic is fitted with 48 ват 8 
Т. Пожау tube is fitted vertically behin 
the furnace bridge and in front of the tube plate, ensuring 


inches diameter, A 


BoiLERS AND Woop FUEL. 


by Messrs. Browett 
and Lindley, of 
Patricroft, Man- 
chester, and are 
direct coupled to 
two Crompton- 
Brunton alterna- 
tors, by a flexible 
coupling. They 
are double acting, 
and of the com- 
pound, vertical, 
enclosed type, run- 
ning at 450 revo- 
lutions per minute. 
Each .. engine. is 
fitted with one 
of Holden and 
Brookes’s patent 
steam separatore, 
securing a suppl 
of Шо бану dy 
steam. 

Both engines are 
fitted with forced 
lubrication, a 
small oil pump 
being worked by 
an eccentric from 
the crankshaft. 
The oil is forced 


from the reservoir in the crank chamber, up through 
perforations in the crankshaft and connecting rods, which 
are hollow. 

Excellent governing is obtained by an * Acme" governor 
of the throttle type, and the admission of steam to the 
cylinders is regulated by a piston valve working between 


both cylinders. 
The alternators are constructed for an output of 18:5 


F 
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amperes at 2,200 volts. Each alternator has its exciter 
direct coupled on the main shaft. ! 

The switchboard is of the panel type, and constructed 
of white polished marble. A separate panel is pro- 


vided for each alternator and one for each feeder. 
The alternator panel contains a double-pole switch and 
meter, 
The lower part of 


cut-oute, also ап electro-static voltmeter, am 
and synchronising plag switch. 
this panel contains 
the exciter, regu- 
n resistance, 
switch, and am- 
meter. The feeder 
anel contains 
igh tension 
switch and cat- 
outs, also ammeter, 
and on the lower 
‘are fixed the 
eeder regulators 
and Hookham’s 
patent high ten- 
sion wattmetere, 
recording the total 
out put of the 
station. The 
feeder regulators 
consist of a chok- 
ing coil with 
laminated core, in 
series with the 
feeder main. 

The high tension 
switches are of the 
plug type, and all 
contacts fit into 
porcelain tubes, 
hei project well through to the back of the switch- 


The right-hand end panel carries the synchronising gear, 
and also a Richards's recording high tension amperemeter 
reading to 50 amperes. The left-hand end panel carries two 
low tension volt- 
meters for reading 
the feeding centre 
voltage on both 
sides of the low ten- 
Bion system, and 
also а Richards's 
recording volt- 
meter on the Car- 
dew principle. All 
the switch board 
instruments and 
fittings are of 
Messrs. Cromp- 
ton’s well-known 
type, and the 
board, as а whole, 
is most simple and 
efficient. | 

The whole of 
the cables supplied 
are of Messrs. 
Callender's make, 
and consist of lead- 
covered and steel- 
armoured concen- 
tric cables, laid 12 
inches below the 
surface of the 
foot-paths. From 
the station two 
bigh tension con- 
centric feeders run to two feeding centres, distant respectively 
1,000 yards and 1,760 yards. At each of these points an 
underground brick chamber is built, which contains two 
20-kw. Crompton-Brunton transformers, and two low tension 
triple-pole switches in cast-iron cases. From these sub- 
stations a low tension three-wire distributing system is laid 
through the principal streets of the town. То avoid having 


EXTERIOR VIEW oF GENERATING STATION. 


SWITCHBOARD. 


any joints inside the sub-statios, a special jointing bor of 
cast-iron is placed outside, in which the armoured cable ends, 
and vulcanised rubber cables are carried thence into the 
chamber through a 3-inch cast-iron pipe; a similar arrange- 
ment is made for the low tension distributing mains. From 
each feeding centre a three-cored lead-covered and steel. 
armoured cable containing three 7/22 cables is laid back to 


the station, and enable the voltage on both sides of the 


system to be re- 
corded. These 
transformers are all 
constructed with a 

rimary winding 
for 2,000 volts, 
and the secondary 
is wound for a 
three-wire distri- 
bution, giving 

102 volta between 
neutral and outers. 
The service boxes 
are of the usual 
type, and provide 
for one, two, or 
three services, 
From these boxes 
the armoured 
cables, of the 
same type as the 
mains, run into 
the consumers 
premises, and 
terminate in 
Reid's patent 
cast-iron fuse 
boxes. 

Mesars, Cham- 
berlain & Hookham’s meters are used throughout, and 
supplied free of rental to consumers, the charge for 
current being 18. per unit net. 

The testing instruments provided for the station consist 
of a Silvertown portable set reading to 50 megohms, and 

also Weston's 
standard alternat- 
ing volt and am- 


meters. 

In view of the 
rapid extension of 
the lighting, 
tenders have been 
called for an ad- 
ditional 80-kw. 
direct coupled set, 
and а new trans- 
former sub-station 
is being built to 
contain two 15-kw. 
transformers. 

The supply, 80 
far, has been 
thoroughly satis- 
factory, and Mr. 
Callender may be 
congratulated 1n 
having done 80 
much toward rais- 
ing the standard 
of electricity 
Supply and house 
colonies. 

The work was 
carried out by the 
Sydney branch of 
Messrs. Orompton _& Co, Limited, under the super- 
intendence of their manager in Australasia, Mr. E. J. 
Erskine, and Mr. F. B. Hobler, formerly of the 
electric department of the Rockhampton Gas and 
Electric Supply Company, holds the position of 
resident electrical engineer. In conclusion, it may be 
interesting to note that the works oost per unit 
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has fallen 50 per cent. during the first 12 months of supply, 
and still better results are anticipated as the demand for 


light increases. 


A NEW USE FOR ALUMINIUM. 


Тноссн the people interested either in the production or the 
gale of aluminium are always ready to assert that there is a 
steady and growing consumption of the metal iu the arts, 
and that the industry is rapidly extending, they will probably 
hail with considerable satisfaction a new use for aluminium 
which would appear to promise a considerable demand for 
the metal in quite a new direction, namely, as a fuel and 
reducing agent in metallurgy. _ | 

Dr. Goldschmidt read a paper upon this subject recently 
before the annual meeting of the German Society of Electro- 
Chemists at Frankfort," and on Monday evening, June 
30tb, Mr. Claude Vautin described this new use of 
alaminium to the members of the London Section of the 
Society of Chemical Industry, while Dr. Goldschmidt him- 
self attended to conduct the experiments. We give below a 
condensed report of Mr. Vautin's paper. 

The discovery of the reducing powers of granulated 
aluminium was made by Mr. Claude Vantin some years ago 
when experimenting with this metal at high temperatures. 
The earlier experiments were conducted with the sulphides 
of other metals, and it was found that with the aid of 
external heat, all the metallic sulphides with the exception 
of those of magnesium and of the alkali metals could be 
reduced in this way. The heat of formation of Al, O, is, 
however, 360,000 thermal unite, and exceeds that of А), 8, 
by 237,000 units, and further experiments proved that the 
reducing action of granulated aluminium was even more 
striking when working with the oxides of other metals, and 
that temperatures could Ъз obtained in this way approaching 
those of the electric furnace. 

Dr, Goldschmidt was interested in the subject by a perusal 
of the account of Mr. Vautin's work, and he was thus led 
to continue the investigations in Germany. He found that 
in the cage of the oxides the external heating could be dis- 
pensed with; as if the action were once started in any part 
of the mass, it propagated itself with more or less violence 
and rapidity according to the oxide used. It is this discovery 
that has made the reaction one of industrial importance, and 
has led to its use in Germany for the production of ferro- 
chromium upon 
à commercial 
scale for the use 
of steel makers. 
The modus oper- 
andi is as follows : 
The powdered 
aluminium is 
intimately mixed 
with the finely 
crushed and. dried 


6 e reaction 
18 started by 
means of a 


magnesium ribbon. When a light is applied to this cartridge, 
v np generated is Д-ны, to tare the reducing action 
e aluminium upon the metallic oxide at the point where 
a dge is resting on the mixture. It then proceeds 
desire 1 75 through the mass, and can be kept up as long as 
oxide ; у feeding the mixture of powdered aluminium and 
I е into the crucible. 

nthe case of lead oxides the reaction takes place with 


— 


* Zeits. fur Elektrochemie, 1898, Vol. iv., p. 481. 


CHARTERS TOWERS.—TRANSFORMERS. 


almost explosive violence, and it is necessary to add inert 
substances to the mixture in order to moderate its intensity. 

"The temperature attained is estimated by Dr. Goldschmidt 
to be 3,000° C. The slag of alumina produced by the 
oxidation of the aluminium is so flaid that the reduced 
metal sinks without difficulty to the bottom of the vessel 
in which the reduction has been carried out. On cooling 
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CHARTERS TOWERS.—SUB-STATION SWITCHES. 


this slag crystallizes as corrundum, and on account: of its 
remarkable hardness, has considerable commercial value as an 
abrasive material. It is claimed that by this process alumi- 
nium can be used :— 

1. To produce high temperatures in any spot without the 
aid of any external heat or electric current. 

2. To reduce refractory oxides such as those of chromium 


and manganese at a low cost of treatment. 
8. To produce 


metals absolutely 
free from carbon, 
and containing 
only the impurities 
of the oxide and 
aluminium used. 
The experiments 
which were carried 
out by Dr. Gold- 
schmidt after the 
reading of the 
paper certain! 
fulfilled all tho 
claims: made for 
aluminium. as a 
heating agent. 
The lecture room 
of the Chemical 
Society in Burling- 
ton ouse is 
hardly adapted for 
such a display of pyrotechnics as the worthy doctor 
had prepared for his audience, and when he had 
raised the temperature of the room and of his auditora 
to about 110? F., and had nearly choked the latter 
with metallurgical fumes from white hot mixtures 
which were scattering particles of molten matter freely about 
the place, it was decided that both the comfort of the 
audience and the safety of the building demanded an 
adjournment to the open area inside the gates of Burlington 
House. The further experiments were therefore carried out 
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in the open air much to the relief of the chairman of the 
meeting, and not least—of the custodian of the premises 
of the Chemical Society. 


REVIEWS. 


Submarine Telegraphs: their History, Construction, and 
Working. By OnanRLES BRIGHT, F. R. S. E. London: 
Crosby Lock wood & Son, Stationers’ Hall Court. 


This book, which is stated to be founded in part on 
Wiinschendorff’s * Traité de Telegraphie Sous-Marine, and 
to be compiled from authoritative and exclusive sources, 
will not, wefear, make the reputation of the author. We 
can unhesitatingly say that the paper and printing are 
excellent, but the excellency of the work begins and ends 
there. There are, doubtless, good points in the compilation, 
and to a superficial observer it might appear to be a book of 
considerable merit; unfortunately, however, it will not 
stand the test of even a moderate examination. The work 
teems with blunders of the most marked description, and 
indicates that the writer's knowledge of his subject is not 
perfect. These mistakes аге not mere slips or printers’ 
errors (though there are plenty of the latter) but downright 
blunders ; what, for instance, are we to think of the follow- 
ing:— “Ав а metallic circuit for telephonic purposes is 
absolutely essential on account of extra (the italics are our 
own) induction when using the earth as а return, the 
distance between which telephonic working is possible is still 
further limited. This looping, however, has the effect of 
something like doubling the к R by, roughly speaking, 
doubling the length of wire in circuit" ; а more egregious 
error from a man professing to be a telegraph engineer 
it is almost impossible to conceive. We are told in 
а note that if the diemeter of the conductor of an 
insulated wire is doubled, the thickness of the dielectric 
remaining unaltered, then the capacity is exactly doubled, an 
absolutely untrue statement. On another page, the difference 
between the conductor diameter and the outside diameter 
gives the thickness of dielectric. The electrostatic capacity 
of Willoughby Smith's improved G.P. is about one- 
fifth of ordinary gutta.” What are we to think of the 
appalling misconception of hydro-dynamics shown by the 
following :—‘“ The pressure test as applied to core after 
manufacture, does not, of course, quite represent 
that which takes place when the core is afterwards 
submerged, as in the latter case it is ensheathed in 
an iron armour. Moreover, strictly speaking, uniform 
pressure round a core does not exactly represent what is 
afterwards experienced on submergence at the bottom of the 
sea, where it is a question of weight of a certain column of 
water resting on the cable, which is itself resting on the 
bottom. If it were a matter of uniform pressure the effect. 
would be the same, no matter what the depth to which the 
cable is lowered below the surface of a given column of 
water.” Passing from hydro-dynamics to mechanics, what 
are we to think of this?—“Obviously there аге two points 
which govern the length of lay obtained, of which one is 
‘the distance of the bobbins on their universal carriage from 
the lay or closing plate.“ Again (speaking of cable 
machines), *the axis of each bobbin is so controlled that 
during the revolution of the carriage it remains 
perpendicular to the plane of the earth and to one 
another.” This is  multi-dimeneional space with a 
vengeance ; doubtless, Mr. Bright’s definition of an eclipse 
would be when the sun and moon get between one another.” 
We are actually told that “ hemp yarns are tested for torsion 
though they are far less homogeneous than iron." We may 
perhaps be accused of picking out a few isolated cases of 
mistakes which might naturally be expected in a book of the 
size of that in question; we could, however, multiply them 
almost indefinitely, and the mistakes are obviously not mere 
elips, which are pardonable, but must be attributed to 
some other cause. In many cases the author seems either 
incapable of expressing what he actually means, or else 
he imagines that a confused jumble of words forming 
sentences full of inaccuracies, but which at the same time 
will give the reader an idea of what the writer intends to 
express, is quite good] enough for the purpose of the book. 

For instance, we are told (page 87) that by means of a brake 


the speed of adrum with & given strain was checked or 
accelerated ; we can hardly believe that the author really 
means this (we are sorry if he does), but the loosenem of 
phraseology is most deplorable. 

On page 223 we have the statement that the resistance of 
one foot of pure (soft) copper wire weighing one grain at 
temperature of 0° C. is 2064 of the legal ohm; surely 
Mr. Bright cannot be 8o oblivious to the standard as this 
веешв to show. The omission of the factor 100 in the 
formula for the conductivity of copper wire is a rather bad 
error; & similar error occurs on page 241 when the writer 
speaks of “percentage” extra length of wire required, but 
the factor 100 is left ont. 

On page 227 we have the statement that for a given total 
weight of copper the resistance of stranded and of a solid 
wire should b» the ваше; as a matter of fact this is not the 
case, due doubtless, to the fact that the contact between the 
centre and the surrounding wires is never good. 

Ав regards the historical and descriptive matter, which 
forms the greater portion of the book, а more favourable 
opinion cau be expressed. Mr. Bright has certainly got 
together a mass of information which, to a limited number 
of readers, will prove of considerable interest, and as a 
record of what has been done it is valuable; at the same 
time, however, no matter how well and completely such 
matter may have been put together, one is tempted to say 
what is the good of it all. The temptation to bring out a 
book of the kind is doubtless very great, but we are afraid 
that the author will find that he has taken an immense deal 
of trouble for very little, and that the volume, imposing ав 
it appears, will fall somewhat flat; the inaccuracy of the 
M information renders it misleading as а scientific 
work. 


Essai sur la Theorie des Machines Electriques a Influence. 
Par V. ScHAFrFERS, Professeur au College de la Compagnie 
de Jésus à Louvain. Paris: Gauthier-Villars & Fils. 
Bruxelles: Polleunis & Ceuterick. | 


. This little work claims merely to extend the theories of 
the influence machine, which have been elaborated principally 
by Holtz and Poggendorff; but Prof. Schaffers has added в 
good deal to the work of these early authorities by indepen- 
dent investigations of his own. The theory of the influence 
machine has беп the subject of numerous memoirs, and 
though in its main principles it is simple, there are many 
secondary actions which considerably modify its working, 
and many points even at the present date are still waiting 
for explanation. All that has hitherto been done has been 
set forth in admirable form by Prof. Schaffers, and those 
who wish to get a grasp of the operation of the influence 
machine in all its leading forms, could not do better than 
begin by studying his little treatise. The popular impression 
in this country appeara to be that there is only one influence 
machine, namely, the Wimshurst. Some féw may have heard 
of the Voss and the Holtz machines. Bat still fewer seem 
to be aware that what is known as the Holtz machine in 
this country, is only one of about half-a-dozen different 
machines invented by this same physicist. This fact, at 
least appeared to be unknown to an otherwise well-informed 
physicist who recently took part in a discussion in these 
pages. As a result of this ignorance of the - history 
of influence machines, some of these have enjoyed 
the good fortune of having been several times re-invented. 
As Scheffers points ont, the Belli machine has been 
three times independently invented, by Belli, by Kelvin, 
and quite recently by Elster and Geitel, and the 
Wimshurst machine twice, namely, by Holtz and by Wims- 
hurst. Prof. Schaffere’s experiments on the relative output 
of machines of different types are exceedingly interesting. 
Such results are, of course, much influenced by leakage, and 
consequently depend greatly on the careful construction of 
the machine. Schaffers’s experiments show that for ready 
self-excitement and output the Voss machine is superior to 
the Wimshurst, althongh it is rather more liable to rev 

than the latter machine. Schaffers has shown by experiment 
that when the collecting combs of the Wimshurst machine 
are displaced relatively to each other, a much better result is 
obtained. Musaeus, as Schaffers points out, was the 

to discover this, and the improvement has also been intro- 
duced by Wimshurst in his larger machines. The influence 
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machine has been shown to be admirably adapted for the 
production of Rootgen rays and for laboratory experiments 
where currents of high tension and small quantity are 
required. A study of Schaffers’s excellent work will well 
repay those who seek to understand and improve this 
machioe. We notice at page 44 a printer's error in a date 
(1857 for 1867) ; but on the whole the work appears to be 
very accurate, and the original memoirs on this subject in 
all languages bave evidently been mastered and utilised. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 272.) 


Limerick.—At the meeting of the Limerick Corporation 
on Thursday, 11th inst., an application was made by the Limerick 
Electric Tramways Company for provisional powers to promote 
electric tramways in the city. Mr. H. D. Conner, B L., and Mr. 
H. J. Fuller, O.E., Dublin, appeared in support of the application. 
Mr, Conner stated that tho company was composed of wealthy Dublin 
gentlemen. They proposed to construct a complete syatem of tram- 


approving of the scheme. The Council declined to do this on the 


Walsall.—The Town Council has resolved that the 
Council should oppose the application to Parliament of the 
British Elec trio on Company, ted, for а Bill to confirm a 
leave of the tramways of the South Staffordshire Tramways Com- 


pany. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 
A ( ; . Down, Repaired, 
о, 1869) A 1898 .. Rn 
imis Pierre (Ang ) April 6th, 
Bt, Oroix-Trinidad eee Nov. 80th, 1896 е hg 
-Santiago de 
Cuba eae eee eee June 10th, 1898 eee eee 
Amason Com в cable— 
Osble beyond Gurupa... June 84,1898 ... " 
Accra-Kotonou ooo — Aug. Sth, 1898  .. (is 
Hong Kong-Manila... . May 9rd, 1888 Pa 
Bt Latakia ene 06 тев. ГРУ] eee [114 
isano eee eee 3 B eoe 
Cape й rid 2 eee 0 
Town-Mossamedes ... Aug. 200, 1898  ... August 13th, 1898 
Olebleh-Medan .. .. Aug. 9th, 1898 August 15tb, 1898. 
Lasprnme, 
Trans - Continental line 
yond Mszo] vs ... March 12th, 1896 ... TA 


Barmnquilla .. Jul 1898 ... is 

Siberian lines, Tachita. DS 
© >, August 8th, 1898 .. August 10th, 1898 
Moulmein-Bangkok... — , August 16th, 1898 `.. August 16tb, 1898 


а езп and All-British Cables.—In the course of а 

of Pet Cape Town, Bir James Sivewright, formerly Com- 
tion, says the blic Works in the Colonial Government, drew stten- 
cations in а, to the important questions of cable communi- 
refer: South Africa is pre-eminently interested. After 
— ШУ confidently to the early completion of an all-Britiah 


parts of the British Empire. At the present time, he said, there 
were two cables to the Cape. The one which came down the west 
coast touched partly at British, French, and Portuguese territory. 
That cable was continued down to Cape Town. They would all see 
the importance of an all-British cable. At the present time there 
were fiva modes of communication between England and the East. 
The first by way cf Russia, the second through Germany, Austria, 
Turkey, and the Persian Gulf to India, the third through France, 
Italy, and on to the Red Sea, tbe fourth from London to Gibraltar, 
through the Mediterranean, and on to India, and there was the fiftb 
ronte by Lisbon to South Africa, &c. One great advantage, of course, 
in baving these various lines of communication was that they 
secured alternative routes. In telegraphy it never did to pat 
all their eggs into one besket, as the agents they had to deal 
with were so fickle. But what th:y were striving for was to make 
the lines of communication safe and reliable; that was to ssy, that if 
а person handed in a message at one place, he ought to have a oer- 
tainty that it would reach its destination. The Pacific Ocean had 
never yet been bridged by cable. Two rival schemes were in exist- 
ence at the present time in order to get an all-British cable connect- 
ing England with her Eastern possessions, and touching only on 
British territory. The cable should be as far as possible on British 
soil, or lying at the bottom of the sea where England might be trusted 
to look after it. One route was from England to Gibraltar, then on 
to Sierra Leone, Ascension, St. Helena, on to the Oape, and overland 
to Durban, and thence to Mauritius, Koko's Ieland, and Western 
Australia, with the branch which was already in existence between 
Mauritius and Ceylon. This line was advocated in certain influential 
quarters, and the rival to it was the route from London to Newfound- 
land, through the Canadian dominions to San Francisco, across the 
Pacific, and down to Australia. These were the two rival routes 
which were being contended for at the present moment. 


French Atlantic Cable.— The daily press gays that 
the second French Atlantic cable was completed on Wednesday 
morning. It is reported to be the longest cable that has ever been 
laid, and the thickest core that has ever been manufactured. The 
wire was joined through to White Honse, Washington, in the after- 
noon, when telegraphic courtesies were exchanged between Presidents 


Faure and McKinley. 


The Telephone Question.—^A Telegram” writes to 
the Times as follows :—" The bold words used by the Select Com- 
mittee on Telephones, at page 13 of their rt, ought to set at rest 
all fears for the future of tbe telephone in this country. As you are 
aware, the Committee аге not only strongly of opinion tbat general, 
immediate, and effective рео by either the Post Office or the 
local authority, is necessary, but they ‘consider that a really efficient 
Post Office service affords the best means for securing such competi- 
tion.’ Although the case could not be more forcibly stated, yet the 
public should still be оп its guard, inasmuch as, while the band in 
the report is the hand of the Secretary of the Treasury (to extinct 
boards of which department the regrettable failures to popularise 
the aed рота in the past must be ascribed), its voice is not 
necessarily that of the Chancellor of the Exchequer, yet all 
depends on him. With that high functionary it reste to 
mar or reap the harvest of the Oommittee’s valuable labours. 
The leaders of commerce should, therefore, lose no time in procuring 
from the Government a binding declaration of intention on this vital 
question. Its solution is а free hand to the Post Office and a liberal 
provision of money. Procrastination at Whitehall and timidity of 
purpose have well-nigh stifled the telephone in the United Kingdom; 
vigour and cash—there and at St. Martin’s-le-Grand—may yet redress 
the follies of the past. А Osbinet Minister one told me that in his 
experience 30 years were needed for any great public reform. In my 
small way I have watched and tried to help this particular reform for 
27 years; so that, at last, there seems to bea fair prospect of a truly 
ee question being prosperously settled within the named limit 
о е.” 

The Hull Ohamber of Commerce has received а reply from the 
Postmaster-General, in which it was stated that the development of 
the. trunk wire system of the кч continued to engage his carefal 
attention. Since the memorial January last the Lords Com- 
missioners of the Treasury had sanctioned the erection of a large 
number of additional circuits between important centres, and a Bill 
for raising a further sum of £1,000,000 as telephone capital was now 
under the consideration of Parliament. As soon as the requisite funds 
were vided the works would be proceeded with as rapidly as 


possible, 


Telegraphic Communication with the West Indies. 
—The end of the Spanish-American war has already improved 
matters in the West Indies telegraphically, and it is interesting to 
look back for a moment to see how cable communication was affected 
daring the conflict, and what its present state is. The United States 
Government now allow messages in secret language to pass between 
the States and the West Indies, with the exception of Porto Rico and 
Ouba, to which islands telegrams must be written in plain 
Telegraphs played a great part in the recent war, and the importance 
of having direct and speedy cable commanication was amply demon- 
strated. Throughout the whole of the war, the only telegraph route 
to the West Indies which was not interrupted, was that “via 
Bermuda, and as this was only opened in January last, it must of 
necessity have been a great boon to the West India merchants, as well 
as every nation having any business interests in the West Indies, for 
otherwise, these islands would have been telegraphically completely 
cut off from the world. It is a matter for congratulation that the 
British “via Bermuda" cable route—it touches only British terri- 

—was not interrupted. It is marvellous what security is enjoyed 


tory 
by anything that is privileged to call itself “ British." 
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The Army Mancuvres and Military Telegraphy.— 
The Daily Chronicle outlines the arrangements which have been 
made with respect to the employment of telegraphy in connection 
with the army manœuvres as follow :—There will be provided a field 
telegraph for each army corps; neutral semi-permanent lines con- 
necting each army corps headquarters of the several camping rayons 
with their respective divisional camps; neutral semi-permanent 
lines connectiog the director and umpire-in-cLief's camp, and the 
headquarters of the several camping rayons into one another. The 
opposing forces sre not to damage any telegraph lines or offices 
within the marcuvre area; but under certain circumstances a field 
line may be put out of action. The neutral lines will only be avail- 
able to the two army corps for those purposes for which the tele- 
graph lines between an army corps facing the enemy and its own 
base cf . would be used. They are not to be tapped or 
interfered witb, nor are they to be used for the purpose of deceivir g 
the enemy or for giving information in regard to either side which 
should be withheld from tbe enemy. Field post offices will be 
established by the Post Office Corps at the headquarters of each army 
corps, infantry division, and cavalry brigade. 


The Pacific Cable.—In the House of Commons at the 
end of last week Mr. Provand asked the Secretary of State for the 
Oolonies whether he could inform the House of the present position 
of the negotiations relating to the proposed Pacific submarine tele- 

ph cable from British Columbia to the Australian colonies.—Mr. 

damberlain: We have no proposals from Canada or from South 
Australia, Western Australia, and New Zealand. The premiers of the 
remaining four Australasian colonies bave joined in a resolution that 
their colonies will favourably consider the proposal for a Pacific cable 
provided that Canada and the United Kingdom will each contribute 
one-third of the cost. Until we have formal and definite proposals from 
all the Governments concerned, Her Majesty's Government cannot 

further in the matter. 

Mr. Roland Belfort puts tbe case for the Pacific cable very con- 
vincingly in a letter to the Times. He says:—“The Times is con- 
stantly emphasising the fact that the problem of the protection of 
British interests in the Far East, menaced by astute, unscrupulous 
rivals, is daily becoming more urgent. Willyou allow me to point 
out that ап important factor in this problem is the projected all- 
British Pacific cable, the immediate establishment of which has 
become imperative? Both Imperial and colonial interests demand 
it. Canada and Australasia are willing to participate with Britain in 
its cost. It would liberate colonial cablers from the present crusbing 
cable "corner" A cablegram from Vancouver to Melbourne bas to 
tour the world, costs over 6s. per word, and is often subject to 
disastrous and exasperating delays. By the direct Pacific cable it 
would cost 2s. per word, and arrive within the hour. Until this 
alternative cable is laid, our Australian colonists will frequently be 
compelled to depend on the shaky Siberian land-lines for telegraphic 
communication with the mother country. Those lines are con- 
trolled by Russis. Naval and military experts assert that our 
foreign-controlled cables would certainly be cut by our enemies 
during any crisis. This might imperil the very existence of 
outlying portions of the Empire. Britain thus needs a strategic 
cable system free from foreign control. Commerce needs а system 
free from the deadly grasps of the monopolists. If the Pacific route 
existed, the cabling public would save nearly £225,000 per annum. 
In eight years this sum would pay for the new cable. The project is 

practicable from the electrical, engineering, and financial 
Nandpelnte The control of Pacific cable communication should by 
right devolve on the British—the pioneers and principal constructors 
of the world’s submarine cable system. To allow another nation to 
forestall us by executing this great work would constitute a most 
humiliating abdication of our recognised position as lords of the ocean 
depths. Finally, by a mutual effort, Britain, Canada, and Australia 
can establish this communication without the slightest cost to their 
taxpayers. Under these circumstances would not the Imperial 
Government be quite justified in taking the initiative in this project, 
which is 3 considered to be ripe for execution? Recent 
official declarations on the part of Australasian Premiers prove beyond 
donbt that such action would meet with & cordial response from the 
colonies concerned." 

A Dalziel despatch dated Vancouver, B.C., August 15th, says that 
" Mail advices from New Zealand rt that the Premier, Mr. 
Richard Seddon, is in favour of a trans-Pacific cable between British 
North America and the colony, and is prepared to offer a large sub- 
віду if Canada will join in the project. He says likewise that 
England will help materially.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—August 27th. The Committee of 
the Central Conservative Club invite cifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 
will have to prepare a complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persons desirous of entering into arreuge- 
ments for the wiring of premises within the borough on any system 
of deferred payment. Particulars from Messrs. y, Clirehugh 
and Billar. our Official Notices” August 6th for particulars. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
Official Notices” August 12th, for particulars. | 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders. 


to L'Hotel de Ville, Ghent, Belgium, from whence particulacs may be 
obtained. 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, feed, 
and other pipes for the establishment of electricity works. Con- 
ren а a eer, Prof. A. B. W. Kennedy. Bee our Official Notices 

u th. 5 


Halifax.—August 24th. The Corporation Tramway Com- 
mittee is шик arti for excavating and forming about 5 miles 
of tramway within the borough. Particulars on application 
n Edward R. B. Esoott, O.E., borough engineer, Town Hall, 

ax. 


Hull.— August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-1.H.P. Willans or 
Belliss type engine, & 460-kw. bigh tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilers, for the electzic 
light works. City electrical engineer, Mr. A. S. Barnard. - See our 
" Official Notices July 29th. | 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing 5 Specifications from Mr. 
White, city engineer. See our Official Notices” this week. 


North Staffordshire.—September 5th. The British Elec: 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 
алое for е British err 333 тае 

articu obtained on payment of а чер, а$ . 


pany's Permanent-way Engineer's Office, House, Norfolk 
treet, Strand, W.C.. . . 


Patras.—The following notice appears in the Times :— 
"On Bunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting.of Patras and its suburbs. In case the 
lighting will be executed by gas, Hie period of the concession will ba 
of 35 years, or in case the lighting be executed by electric light 
or another light, the duration of the concession will be left to the 
discretion of the competitor, according to the conditions of our advice 
No. 2,222 of this yeat and according to the register of Fe 7th, 
1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submitted under sealed cover. А copy of the above-named 
documents, in Greek or in French, wi'l be delivered to every 
interested firm which will ask it from us or from the president of the 
manicipality. 

“ Patras, July 12th, 1898. 

The Mayor of p „ 

Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and ¢xhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 


cors, 
Sillar. See Official Notices August Sth for pertisulars of the 
various scctions. 


Roumania.—September22nd. Tenders are being invited 
until September 22ad by the municipal authorities of Brails, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. | 


Spain.—Tenders are being invited until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled zinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, La Direccion Général des Postes y Telegrafos, Madrid. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 


Mr. А. H. Preece, consulting engineer. Bee our “ Official Notices” 
August 5th. M 4 


CLOSED. Í 


Aberdeen.—The Gas and Electrio Lighting Committee 
has decided to accept the offer of Messrs. Crompton & Co., Limited, 
to supply patent insulators for the prevention of waste in the electric 
culverts at a cost of £1,186. The estimated cost of fitting a the 
culverts is £950, making a total of £2,136. The work w 
commerced in about three weeks. . 


Austria.—The municipal authorities of Prague have just. 
placed the contract for the supply of the cables required in connec 
tion with the central electric lighting station in the town with, 
Mesers. Felten & Guilleaume, of Mulheim. 
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Belgium.—Tenders were lately invited by the mnuicipl 
suthorities of Stavelot for the concession for the electric lighting of 
the town during a period of 30 years. Only one offer was received— 
from the S ciété Electricité et Hydranlique, of Charleroi—who offered 
to undertake the work on the following terms:—7 contimes per 
hectowatt hour for private lighting; 54 centimes per hectowatt hour 
for power pu в; and 7 centimes (less 7 per cent.) per hectowatt 
hour for the tic lighting of the municipal buildings. 


Bary.—The Council has adopted recommendations of the 
Electric Lighting Oommittee to the effect that the following tenders 
be cag eal to the approval of the Local Government Board, 
vis, Da Brothers, Sheffield, for the boilers, &c.; the 
Callender Cable and Construction Company, for the mains, &c.; aud 
Messrs. Fowler & Co, Leeds, for plant, &c. The tenders, with the 
cost of the engineer, clerk of the work», &c., amounted to £19,439 15s. 
exclusive of the cost of buildings, which is estimated at £2,500, 
meking a total of £21,939 15s. The loan for which permission has 
been gig for is £20,000, making, with the sam of £2,500 in the 
bands of the Gas Company, £22,500, which will leave £560 for con- 
tiogencies. 

Halifax.—The first car extension contract for the Cor- 

on tramways, bas been placed with the British Thomson- 
Company, Limited. | | 

St. Helens,—As the result of tenders received recently, 
this company bas placed an order with the British Thomson- Houston 
Company, Limited, for 16 complete motor-cars (the first equipment 
contemplated). Eight of these will be large ie cars, with to 
sats, to 68 pass :ngers, and eight will ba single truck cars, wit 
eal adapted to carry 53 passengers. - 

Yarmouth.—At the meeting of the Great Yarmouth 
Town Council on Tuesday last week, the tender of Mesers. Willans 
to supply a 150-kw. alternator for £1,989 13s. was accepted. 


NOTES. 


Au Electrical Method for Production of Finels- 
divided Metals.—An interesting note upon the use of the 
electric aro for the production of metals in the finely-divided 
state was read by Dr. Bredig, at the recent annual gathering 
of the German Electro-Chemical Society, at Leipzig. We 
give below a brief summary of the report of this paper 
appearing in the Zeits. f. Elekirochem. 4, p. 514. Dr. Bredig 
had been investigating the phenomena attending the dis- 
charge of high tension кш currents under the surface 
of various liquide. Не observed that when metal poles of 
small diameter were used, a cloud of finely-divided solid 
matter was formed around the arc, and on further investiga- 
tion this proved to be of the same chemical composition as 
the metal used for the poles. The state of sub-division 
was so fine that the water or other liquid appeared 
as though some colouring matter were in solation, and several 
days were requisite to obtain deposition of the metal upon 
the bottom of the vessel. Zinc, lead, silver, gold, and 
platinum were all obtained in a state of extreme sub-division 
Jn this way. In the case of zinc the author states that two 
Rassian chemists had already published a note проп the 
[ош The results obtained are attributed by Dr. 

redig to the condensation by the water of the metallic 
Vapour, which always surrounds the electric arc, when 
metallic poles are used. The method is of laboratory service 
for the production of finely-divided platinum, capable of 
catalytic action, direct from platinum wire. 


Bristol Electrical Works.—The Institute of Marine 
Engineers (Bristol Channel centre) visited Bristol on Satur- 
day for the purpose of inspecting the electric tramways and 
рте atation, also the Corporation electricity works. Mr. 

ood, the engineer of the Electric Tramway Company, and 
Mr. Challenger, the traffic manager, escorted the party over 
the tramway system, and Mr. Faraday Proctor acted as 
guide at the electricity works. After the inspection of 
other engineering works of interest, dinner was rovided at 
the Royal Hotel, College Green, Prof. Elliott, D.S»., being 
in the chair. This was followed by а paper by Mr. N. 
кре, the Cardiff Corporation electrical engineer, on 
‚ “lectrio Lighting Stations,“ in which he described what, 
in his opinion, constituted a model station. The chairman 
contributed some notes on electric traction, which he said 
he had advocated for 20 yeers past. Cardiff trams, he 
ae a disgrace, but Bristol trolley lines set a splendid 

e, 


An Harmonie Analyser.— In the Physical Review 
(America) for Joly, Mr. T. N. Le Conte describes an 
harmonic analyser, working nearly on the principle employed 
by Mr. @ U. Yule in the instrument described some years 
ago b-fore the Physical Society. It will be remembered 
that this depended on giving to the pointer of an Ameler’s 
planimeter, a reciprocating motion about a point carried 
round the curve to be analysed. The mechanical construc- 
Lion of his apparatus was very simple compared with the 
receding instrument of Henrici, maioly because the human 
aud was employed, and was found easily able, to perform 
а complicated geometrical operation. Mr. Le Conte has 
arranged a new instrument for performing the operation 
with less dependence on the human hand; and thongh of 
considerable complexity compared to Yule's, it is very much 
simpler and more easily made than Henrici’s. А board 
carrying a polar planimeter is moved bodily along the carve 
to be analysed, while to the pointer is given independently 
the required reciprocating motion. The action is clearly 
susceptible of great accuracy within the limitations of 
rolling planimeters. The first eleven harmonics of a zig-zag 
straight line have been tabulated fron calculation, and also 
measured with the instrument, and the errors are very small, 
in no case exceeding 1 per cent. We should imagine that 
iodio curves requiring harmonic analysis occur very rarely 
in practice, and that occasions for the use of such instru- 
ments are almost entirely educational. For this popoe 
the results can be obtained with little labour and great 
accuracy by directly measuring the ordinates of the curves. 
In the bistory of mechanical integrators this instrument of 
Le Conte's will be of interest. By a small modification of 
construction the instrument can be made into a curve tracer 
for combining any set of harmonics. - 


An Electrician as Novelist.—The Strand Magazine for 
the present month contains, among other good things, an 
illustrated article by Archer P, Crouch, entitled Submarine 
Cab'e Laying." The account is felicitous, clear, and tech- 
nically correct ; moreover, Mr. Crouch has а style admirably 
suited to this kind of narrative. Sach is the advantage 
of being a novelist as well as an electrician. At Oxford 
the author took his degree in science; he then turned bis 
band to submarine cable work, and his mind to the art of 
writing. He has published six books, of which five are 
novele, and one а discussion of social problems. Several 
articles from his pen have been contributed to such möga- 
zines as the Nineteenth Century and the Cornhill. Two of 
his novels have appeared this year; the first, Senorita 
Montenar (Smitb, Eder & Оо.) is a tale of the Chilian 
War of Independence iu 1818 ; the second, “ For the R bel 
Cause (Ward, Lock & Co.), is а romance-bistory of the 
more recent struggle between Balmaceda and the Chilian 
Congressionaliste. They are fighting tales, both of them, 
with plenty of incident, and polite love-making. The 
incident is во stirringly told that at times the plot gets a 
little timid of it. But these thinzs are merely matters 
of adjustment of the bal ince and lookiag to the connections ; 
Mr. Grouch will doubtless grapple with them in his books to 
come. Such is the advantage of being an electrician as 
well as a novelist. 


Explosions in Main Boxes.—Late on Thursday night 
last week. ап accumulation of gas in the electric light mains 
beneath Cumberland Terrace, Regent’s Park, led to an 
explosion which blew the cover of а main box into the air. 
There was a failure iu the aro lighting for a few minutes, and 
the private lighting was also affected for some time. 

Further details of. the Oldham explosion, to which we 
briefly referred last week, go to prove that the affair was 
more serious than we at firat supposed. A leakage has since 
been discovered in the gas mains, aud this was undoubtedly 
the cause of the accident, the gas having accumulated iu the 
electric light ‘culverts and beoome ignited by a spark 
when an arc lamp was switched off. The pavement 
wus torn up for 40 or 50 yards and main box covers were 
flang to the other side of the street, which is in a busy 
part of the town. . We understand that Mr. Newington, the 
chief electrical engineer, is having new cables laid in iron 
pipes. A number of people were severely shaken, bat after 
treatment all were able to proceed to their homes. 
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Emmens, the Gold Maker.—Since this gentleman left 
off exploiting batteries, and transferred himself to the United 
States, whither many а better and many a worse have gone 
before bim, he has, as our readers kaow, acquired a certain 
notoriety as a manufacturer of the royal metal out of the 
baser metals, We never knew that he was “a Шш of 
reputation, as the Engineer described him the other day; 
but then we do not suffer from shortness of the editorial 
memory as some of our contemporaries do. We have never 
known him as “an able controversislist," as the Engineer 
also describes him ; but we are willing to admit that he is 
smart in the true American acceptance of this term. Let 
but a crumb fall from the laboratory table of а scientific man, 
and Emmens will catch it up and convert it into loaves. 
It seems that Emmens claims to trangmute silver into gold by 
subjecting the former metal to continuous hammering, whilst 
at the same time he takes measures to prevent the temperature 
rising, for every prentice hand knows that a piece of metal 
placed upon an anvil and repeatedly tapped with a hammer 
will become so hot that anyone who tries to pick it up will 
quickly drop it. According to Emmens, this rough treat- 
ment result; in the silver being, as it were, shaken out of one 
constitution into another, the resulting substance being 

ntaurum, from which gold can be reduced. Bearing in 
mind Sir William Огоокев'в views, as expressed in his 
presidential address to the Chemical Society in 1888, 
Emmens considered it would be a good thing to draw this 
chemist, and һе succeeded in doing so. Sir William 
Crookee, following Emmens's directions, subjected a 
Mexican dollar to a hammering process, which lasted for 40 
hours, and all the while the dollar was kept at a tempera- 
ture considerably below the freezing point of water. The 
experiment was rather roughly performed, and a slight 
` exoess of gold was observed in the assay after the experiment 
was concluded. However, this slight excess was within the 
limits of error of the experiment, and in snbsequent experi- 
ments, carried out much more carefully, this excess was not 
noticed, and the result was, in Sir William Orookes s own 
words, “an utter failure." Emmens is now going about 
claiming that these experiments support his theory. Since 
be is avowedly “a mammon-seeker,” we cannot be sur- 
rised, as, indeed, the Engineer says, that he should make 
fhe most of every little advantage. But straight men will 
not think any the better of Emmens for tbe way in which 
he is using his private correspondence with Sir Wiliam 
Crookes, twisting the latter's statements in his own way 
in order to advertise his great syndicate. A SYNDICATE! 
We thought it would come to that after all. A certain 
number of men possessing money must be got together, 
and their money must be transferred into the pockets 


of the great alchemist. This is the usual preliminary 
atep, and we have no doubt that the usual sequel will 
follow. If Emmens can produce gold in such a simple 


way from во cheap а commodity as silver, why does he not 
set up a little place of his own; for, according to bis own 
statements, if he keeps on hammering silver he will soon 
grow fabulously rich. We suppose he really аз а 

hilanthropist, and only desires to enrich other people, after 
having provided for himself iu a quiet wày out of the pur- 
chase money paid by those who are foolish enough to buy 
shares in his great syndicate. When we remember the extra- 
ordinary frauds which have been perpetrated upon the 
American public in the past in oonnection with ideas with 
an object less chimerical than those of Emmenes, * the gold 
maker,” we shall not feel surprised if he succeeds in 
inducing a large number of people to part with their dollars. 
We should then advise the worthy alchemist to seek “fresh 
fields and pastures new " as speedily as possible, lest, instead 
of hammering silver, he gets hammered himself. 


Thomson and Varley Slides.—Doring the pest two or 
three years extensive use has been made of the Thomson 
and Varley slide-bridge, especially for cable teats on board 
ship. Improvements in the mechanical construction of the 
contact arms have increased the confidence of electricians 
in this form of apparatus; and experience hes ehown that 
with well-arranged connection straps and binding screws it 
adapts itself to nearly every electrical cable test, with great 
saving of time. Moreover, it is able at once to be trans- 
formed into an universal shunt, Dr. A. Tobler, in the 


Jour. Telegraph, 22, pp. 4—9, 1898, brings together several 
interesting details bearing on the history of the slidc-bridge, 
The fundamental idea seems to have been contained in an 
apparatus described by Sir William Thomson in Patent No. 
2,017, p. 35, 1862; but the vernier is due to C. F. Varley, 
and is accredited to him by du Monoel in a “ Notice sur le 
Cable Atlantique” (Paris, 1869). The first Thomson and 
Varley * bridge was constructed in 1866 by Cornelius and 
S. Alfred Varley, at 66, Roman Road, Islington, at a cost of 
£150. Sach an instrument was to be seen at the Eastern 
Telegraph Company's station at Porthournow, as recently 
as 1888. The two series of coils were in long 
boxes, on the top of which were straight carrying the 
sliders. Dr. Tobler expresses surprise that this apparatus 
was not patented, for Varley appears to have been a жн 
visitor at the Patent Office; in 1859 (Patent No. 1,509, 
р. 7) he actually obtained patent rights for а “ principle,” 
1.6, the principle of the “loop test." His object, no doubt, 
was to secure priority of invention. The circular form 
of slide-bridge, with alternate concentric contacte, was in- 
trodaced in 1875. The general theory of the vernier system 
was stated by Dr. Tobler in 1881 (Elektr. Zeitschr. Vol. ii., 
. 51), and independently, the same year, by Н. В. Kempe. 
cart and Monnier, in their treatise on electricity, give an 
independent proof; and а short method is described in the 
ELECTRICAL Review, Vol xxx., p. 286. 


Improved Bit Stock.—4A mo t u:eful angular bit stock, 
which will no doubt prove of great value to telephone con- 
struction men and electrical wiremen in general, has just 
been placed upon the market by Messrs. C. Meister & Со, 
Allentown, Pa. The illustration (taken from the New York 
Electrical World) shows that by pulling out the set pin this 
tool can be deflected and blocked at the various angles shown 


by the dotted lines. The limit, which is beyond the right 
angle, works as easily as on all the others, The firm claims 
that by the large gear attached to the chuck a 1- inch hole 
can be bored with less power than a $-іпоһ hole with 
any other angular bit stock in the market. The ingenully 
and simplicity of the design speak for themselves, The 
use of this bit stock will certainly eliminate one of 
heretofore disagreeable features of inside electrical wiring of 
all descriptions. 


Electrical Conductivity in Mixed Solutions of 
Electrol ytes.—There is an interesting experiment descri 
in the Zeitschrift fiir Physikalische Chemie, 1898, Vol. 
xxv., page 115, by K. Hopfgartner. In a solution of two 
different electrolytes, if n, and n, be the concentrations of 
the cations, and и, u, their migration velocities, then the ratio 
of the number of their respective cations passing in the same 
time across any section towards the cathode is given by 
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n wn, uy. If this ratio, d,/d,, can be directly obtained from 
the alteration of the anode liquid, then if the migration 
velocities are known, the concentrations of the ions can be 
calculated: /n, = и, d,/u, da. The ratios of the concen- 
trations of the hydrogen and sodinm ions were thus obtained 
іп the case of mixtures of equally concentrated solutions of 
sodium chloride and hydrogen chloride, and the values com- 
pared with those obtained by means of Radolph's expression. 
The agreement was satisfactory, indicating that the admix- 
ture of these highly diseociated solutions has little effect on 
the dissociation. In the case of mixtures of similar hydrogen 
chloride and barium chloride solations, however, the agree- 
ment was not good, probably owing to the assumption that 
the dissociation of the barium chloride is entirely to Ba“ and 
Clions. The values of the transference ratios of the jons 
was also obtained for the three salts examined at different 
dilations. For sodinm, the transference number increases 
with increasing dilution, whilst for both barium and 
hydrogen the reverse was fonnd to obtain. The quantity 
of the cations deposited as a result of the purely electrical 
action was calculated from these numbers, and the results 
were found to agree well with the silver deposited in a 
voltameter included in the circuit. | 


Electrie Lighting of Balmoral Castle.—A daily 
paper says that the Queen will probably defer her departure 
from O:borne beyond the date originally fixed, as the work 
of lighting Balmoral Castle with electricity, which is now 
in progress, will not be completed until the beginning of 
September. There are to be 600 lampe, and there will be 
over 1,000 when the electric light is extended to tte out- 
buildings. A brief description of this installation was given 
on page 46 of our issue for July 8th. 


Summer Schools for Mechianies,—O ae of the directions 
of University Extension in America is the summer school for 
mechanics. We learn from Machinery that three American 
colleges are offering a summer course in mechanical engineer- 
ing open to outsiders. These are the Cornell University, the 
Massachusetts Institute of Technology, and the Case School 
of Applied Saience at Cleveland, Ohio. We may take it for 
granted that the working mechanics for whom tbis course is 
intended will be of the right quality to profit by the instruc- 
tion, otherwise they would scarcely be found attending special 
classes іп American summer weather. Correspondence 
schools and evening classes in winter lack completeness, and 
our contemporary considers that опе or more summer сопгвев 
at a well equipped college will be valuable to students of an 
ambitious turn. The difficulty is in the lack of preparation 
of many of the etudents which might act as an obstacle to 
the free opening of the summer classes to outside mechanic, 
bat it is argaed that against this is to be placed the advan- 
tage to the professors and ordinary students of contact with 
men fresh from the workshop. The interchange of ideas 
shonld be beneficial, and the practical mechanics ought to be 
able to more than make up for any delay that they may other- 
wise cause. A writer who recommends mechanics to take up 
with the course, quitting work for the time, and, perhaps, 
living far away from home, does so chiefly on the ground of 
increased earning capacity. It is, perhaps, fortunate that 
everyone is not of a mind to study, or the better positions 
would all be crowded up. Just to what end technical educa- 
tion Will lead us is difficult at present to see, and can hardly 
bs estimated until such time as the full effect has become 
apparent. So far it has not resulted in much improvement 
in handicrafts, The-carly attempt at improving handicraft 
which was made by the late Sir Joseph Whitworth has had 
no result such as he hoped to see. Whitworth scholars have, 
in few cases, become killed workmen. Many of them have 
simply degenerated into professors and have been entirely out 
of touch with рове ; others have become шы ag eal 

occupy good managerial positions, but none have 
become what the founder intended—high-class wel!-paid 
8 Where a mechanic aims to acquire superior 
oe to his fellows he does so in order that he may drop 
hammer and the chisel, not that he may be able to use 
better. In a manufacturing engineers’ shop there is 


little chance in the ordinary work for a superior man to 
make use of his knowledge. He generally seeks improve- 
ment Бу а change. It is well to recognise that technical 
education will not, for the present, do much to change the 
rank and file, though it may help the more deserving and 
render them able to lift themselves a grade above their 


starting point. 


Action of Drop Electrodes.—Dariug the formation of 
the drop in a mercary-droppinz electrode, the surface of 
separation of mercary and calomel solution is increased, and 
hence, if the solution tension of the mercury is less than the 
pressure of the mercury ions, the latter pass into the drop, 
whilst the equivalent quantity of chlorine ions form the 
double layer at the surface until the normal potential differ- 
ence is reached. When this drop reaches the lower surface 
of mercury, already in its normal st:te, the mercury aud 
chlorine ions again pass into solution reforming calomel, so 
that it follows that the concentration of the calomel decreases 
above and increases below. By independent mercary elec- 
trodes in the electrolyte at the upper and lower portions, and 
a mercury electrode in an independent calomel solution, the 
concentration was found to change iu the manner expected. 
The potential difference soon attains a constant value, and, 
if the dropping be then stopped, the E.M.F. falls, slowly if 
undisturbed, but immediately if the liquid be stirred. Owing 
to the formation of a mercury emulsion in the liquid, the 
liquid does not reach a normal state, even by remaining 24 
hours without stirring. The effect of change of level of the 
electrode, diameter of dropping tube, and. head of mercury 
were investigated, and the concentration of the mercury ions 
in the neighbourhood of the droppiog tub: was found to be 
about one-tenth that of а saturated calomel solution, that ig, 
about 1:1 + 10:7 normal. The above is an abstract of a 
paper in the Zeitschrift für Physikalische Chemie, 1898, 
Vol. xxv., page 265, by Wilhelm Palmaer, : 


Source of Error in the Determination of the Heat 
of Dissociation of Electrolytes,—The «quilibrium equa- 
tion in the case of a di-sociation process is (. су. i = k, 
where z and y are the numbers of the different ions result- 
ing from the dissociation. The concentrations, ci, C2, and гу, 
are given by the expressions (1 — 2) / (1 + 5), zac (1 4- B) 
y a c; (1 + 5), that is, are functions of G, the degree of die- 
sociation of the solvent. Hence, since by temperature 
change the degrees of dissociation of both solution and 
solvent are directly altered, it follows that the degree of dis- 
sociation, a, of the solute undergoes, not only the direct 
change due to temperature, but also a secondary change due 
to the alteration of the concentration. On this account, the 
heat of dissociation is not accurately given by the ordinary 
expression g = R T? d log. kj d t, but by an extended ex- 

ression, R Т? (4 log. / dt — (z + y—1)d log.(1 + 8)/ dt}. 

n the case of potassium, the author shows that the omission 
of the second term leads to an error of 100 per cent., its 
value being calculated by the aid of Ramsay’s determinations 
of the association factor of water at different temperatures, 
The above is an abstract of a paper iu the Zeitschrift fiir 
„ Chemie, 1897, Vol. xxiv., page 608, by J. J. 
van Laar. 


The Fascinations of Electricity.—The followin 
letter is word for word as we received it, the name an 
address only of the writer being withheld :—‘ Dear Sir,. 
Would you kindly give me the following information, I am 
desirous of entering the Electrical Engineering Proffesion 
either as Central Station or Consulting, I have a fair 
knolage of the Theory, bnt desire a Good Practical Training, 
could you recomend any Oollege for this Purpose, if not an 
apprenticeship at a Works fora small Preinem. I am 21 
years of age, but have a decided interest in the Work, I 
have no knolage of Mathematics at Present but would start 
at once, if you would advise me to procede. I am not at 
present in an Engineering Trade. Would you advise me 
to procede. I am Willing to give 3 to 5 years in the 
attempt. Thanking You in Anticipation I remainn Your 
in Earnest, —— ——.” 
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Apparatus for Examining the Spectra of Gases.— 
In the Comples Rendus, Vol. cxxiv., page 525, Marcellin 
P. E. Berthelot describes a new spparatus for facilitating 
the examination of the ‘spectra of gases under an atmo- 
spheric pressure. Although inferior to the ordinary Plucker 
tubes as regards definition of the lines, the simplicity of 
construction and ease of manipulation make it possible to 
juclude an examination of the spectrum in the ordinary 
qualitative analysis of a gas, The apparatus consists of a 
straight glass tube, 10 to 120m. long and 7 to 15 mm. broad, 
olosed at one end, into which a platimum wire is fused. A 
second and mach narrower tube is bent in the form of a V, 
and basa platinum wire running through its whole length and 
projecting at both ends. At one end, which serves as one 
of the poles for the electric discharge, the glass is fused 
round the wire; the otber end can be connected with the 
coil. The sealed limb of the second tube is fitted into the 
first tube by means of a cork, in such way that it can slide 
up and down, во that the distance between the two platinum 
wires can be adjusted. A short capillary tub» must also 
pass through the cork, or there must be a notch in ita side 
to allow for the expansion due to the sparks. The straight 
tube.is filled with mercury, placed in a small mercury 
trough, and a small quantity of the gas to be examined ia 

into its . A condensed or uncondensed spark 
14 passed between the platinum wires, the distance between 
them being adjusted to give the best result. The di-- 
charge should: be frequently interrupted and a condensed 
spark should be avoided if possible. 


Eleetrosynthesis.—In a recent issue of the American 
Journal of Science, (IV.), 4, 51, there is a paper by William 
G. Mixter on this subject. He saya that mixtures which 
readily. ре when subjected to an ordinary electric spark, 
may not do so under the influence of the electric glow in an 
ozonising tube. Thus, oxygen and hydrogen in the ratio 
1: 2 at 235 mm. pressure did not explode, but combined 
slowly. Various explosive mixtures were therefore subjected 
to the glow discharge in eudiometer tubes and the rates of 
combination determined, but as no determination of the 
current strength were taken, the relation between the rate of 
combination and the quantity of electricity discharged was 
not obtained. Hydrogen at oxygen were found to slowly 
combine, carbonic oxide and oxygen combined more rapidly, 
and even when perfectly dry combined slowly. Methane and 
oxygen combine in а manner consistent with complete com- 
bustion, but in the case of mixtures of acetylene with oxygen, 
ethylene with oxygen, &nd ethane with oxygen, the quantity 
of the latter gas used is less than that required for complete 
combustion, whilst small quantities of the hydrocarbons were 
decomposed with the formation of acetylene. Very little 
ozone is formed during the discharge, and the oxidation 
cannot be due to its formation. The author does not con- 
sider the combination to be due to the union of ions, but to 
the inter-action of the molecules themselves, which are made 
active by the glow discharge. | 


The Blackheath Tragedy.—The large number of readers 
of the ELECTRICAL Review who were acquainted with the 
late Mr. Tyler, secretary of the India-Rubber, Gutta- Percha, 
and Telegraph Works Company, will have heard with pro- 
found horror of the death of his widow under such brutal and 
revolting ciroumstances. Mrs. Tyler had recently devoted 
much time and considerable sums of money to help the poor 
and needy of the district in which she resided. Since her 
husband's death 18 months мо гла Tyler bad continued at 
the same residence a3 during his lifetime, No. 67, Kidbrook 
Park Road, Blackheath, S.E., and so far as appears to be 
known upto the present, the case is one of strangulation by a 
burglar. No one can have а greater desire than ourselves 
that the murderer of this kindly and benevolent lady will 
be speedily brought to the bar of justice, and to her sorrow- 
ing relatives we tender our respectful sympathy. 


"The Forthcoming Como Exhibition.—The Board of 
Trade have received through the Secretary of State for 
Foreign Affairs a copy of the general rules and programme 
of the Exhibition of Electric Appliances which is to be held 
at Como next year. This may be inspected on application 
to Ње Board of Trade on any day between the hours of 
11 a.m. and 4 p.m. 


The Electrical Conductivity of Dilute Solutions. 
For a long time it has been realised that our knowledge of 
the intimate workings of electricity may be enriched ly 
studying the physical properties of solutions, and especially 
of dilute solutions, in which the conditions are very favonr- 
able for investigation. Consequently, much attention has 
been devoted to this branch of research, and amongst recent 
papers we may notice one by R. Schaller in the Zeitschrift 
für Physakalische Chemie, xxv., 497, who has been investi- 
gating the electrical conductivity of dilute solutions at 
various temperatures up to 100? C. In order to avoid the 
action of water on glass at high 5 a platinum 
vessel was employed; but it was found that, in the case of 
acids and neutral salts, veesels made of Jena glass might be 
uscd, The measurements at 25? before and after heating 
were found to differ by about 8 per cent., and this difference 
was ascribed to changes in the electrodes, as it became con- 
siderably leas after the electrodes had been used frequently 
at the high temperatures. The conductivity of the wat-r 
employed rose from about 1 -+ 107 at 25° to about 9:6 — 
2-8 + 10? at 99°. An approximately equal temperature 
coefficient was obtained with solutions o iam chloride, 
sodium chloride, potassium nitrate, and sodium nitrate, being 
about 2,000 — 2,300 + 10, and increasing slightly with 
the temperature. For hydrochloric acid the coefficient is 
much smaller, 1,200 — 1,400 + 10-5, and decreases with 
tise of temperature. The migration velocities of the varions 
ions are calculated for temperatures up to 100°, the asamp- 
tion being made that the velocities of the potassium and 
chlorine ions are equal at all temperatures. The sodium 
salts of cinnamio, orthotoluic, paratoluic, benzoic, orthoiodo- 
benzoic, metiodobenzoic, orthonitrobenzoic, metanitroben- 
zoic, parachlorobenzoic, and anisio acids were also examined. 
The molecular conductivity was found to increase with rise 
of temperature, but at a diminishing rate, in some cases 
reaching а maximum, and then decreasing; the degree of 
dissociation, however, as well as the heat of dissociation, 
which is calculated from the temperature coefficient, was 
found in each case to decrease with rise of temperatare, the 
heat of dissociation frequently changing at the higher tem- 
peratures from a positive to a negative value. 


Electric Launch.—The Shipping World saya that the 
Vril electric launch has considerably exceeded the Russian 
Minister of Marines’ contract requirements, Built and 
equipped, electrically, to give а half s of 44 knots for 10 
hours, the little vessel at her final trial bafore Captain 
Grigorovitch, the Russian Naval Attaché, gave a half-speed 
of 54 knots with apparently sufficient energy left in her 
accumulators to warrant her builders in stating she would 


have kept up the 54 knots for 20 hours. Owing to want of 
time, an exhaustive trial was not made, but the data obtained 


enables the makers to guarantee 54 knots for 15 hours with- 
out exhausting the batteries. 


Are Solar Radiations Transformed into Elec- 
tricity ^—With a view to solving this question, a very 
interesting piece of work has recently been carried ош by 
A. Bach in connection with the reduction, electrolysis and 
photolysis of carbonic anhydride. Lieben has shown that 
when carbonic anhydride is reduced by sodium amalgam in 
an alkaline solution, formic acid is the sole product. The 
author finds that when carbonic anhydride in aqueous solu- 
tion is reduced by means of hydrogen occluded in palladium, 
some formaldehyde is also produced. In the electrolysis of 
ca'bopic acid the chemical changes are re ted by the 
equation 3 H, CO, = 2 CO, + 2 Н,0 + CH,0 = 2 H. C0. 
+ Оз + ОН,О, and the author has shown (Abstr., 1893, 
488) that, under the influence of sunlight, the acid decom- 
poses thus : 3 H4CO, == 2 HCO, ++ CH;,0 = 2H; со, T 
Оз + CH;0. Assuming that in the electrolysis the acid is 
reduced by the liberated hydrogen, the decompositions 
electrolysis and photolysis are identical, for it is obvious that 
the group CO, + H, O is equivalent to the nio 
H,CO,, but it remains uncertain whether the solar radiations 
merely act in the same way as electricity or are 
into electricity. The original, of which the above is an 
abstract, may be consulted in the Comptes Rendus, cxxViy 
479—481, 
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The Importance of Proper Methods of Illumination. 
-The Electrical World abstracts a paper just re d by F. A. 
Bowman before the Canadian Electrical Association Conven- 
tion on this subject.. The author says it should be distinctly 
borne in mind, especially by the smaller companies, that to 
do a growing and really successful business something more 
is. necessary than to merely induce your customer to put ів 
so many lamps, and then to get as much pay as yon can 
from him for them. It is now clearly demonstrated beyond 
a peradventure that the margin of profit is as narrow in the 
central station business as in any other, if not a great deal 
narrower, and that even when there is no competition from 
gas or а rival oompany, the closest economy and best, manage- 
ment are necessary to yield a profit to the sharebolders and 
provide for future contingencies, In view of this the manager 
abould. realise that he must educate his clientele, and give 
them the best satisfaction in every way. Too many managers 
are satisfied when they have succeeded in persuading a cus- 
tomer to take a certain number of lights. If in addition they 
are giving full pressure at the lamps and a reliable service 
-they consider that their duty to both the company and the 
public is done. Now this is a wrong principle. Attention 
should be paid to the purpose for which the light is required, 
Take, for example, a shop. The purpose for which it is to 
be шей, its aize, the height of ceiling, finish of the walls, 
kinds of goods to be displayed and sold, arrangement of 
counters and show cases—all must be noted and considered. 
It is useless to attempt to light a modern drug store and a 
ready-made clothing store in the same way, and expect equally 
satisfactory results in both cases. The manager sbonld Бе 
looked upon as an authority on methods of lighting, ard if 
he gives the matter a reasonable amount of attention, he very 
soon will ba. He must remember that he is a dealer in light, 
and to be a succesafnl one, must know all abont it—how it is 
best used, and what аге the latest fashions in it. Education 
of his customers is a very material part of the work of 
every successful manager in the electrical business, and is 
one of the principal reasons why the business cannot be 
properly carried on by some one who has a number of other 
interesta to look after as well. The manager must study this 
question of proper illumination, ко as to master the main 
ii necessary to a clear understanding of it. He murt 

is customers во ав to know what their tastes and 
requirements are. He must carefully watch the advertise- 
ments in the tenhnical journals and the catalogues that аге 
so plentifully distributed, and many of which contain ac- 
curate and valuable information, and then correspond with 
the advertisera to see if the articles that strike him as suited 
to some of his customers can be brought within their reach. 
Then he must canvass carefuily and patiently, and if he fails 
one year must try again the next, because by that time he will 
know better how to work, his customers’ ideas will have ad- 
vanced somewhat, and possibly prices will have dropped a little. 


The Automobile Club.—A daily paper says that the 
amalgamation of the Self-Propelled Traffic Association with 
the Automobile Club having been effected, at а recent 
extraordinary general meeting of members the following were 
added to the club committee :—Sir David Salomone, 
Hon, C. 8. Rolla, Mr. Andrew W. Barr, Mr. Alfred Bird, 
Prof. Vernon Boys, Mr. R. E. B. Crompton, Mr. Walter 
Hancock, Mr. Bayntun Hippisley Mr. J. T. Hopwocd, 
Mr. Alfred L. Jones, Mr. ао Macrory, Mr. Harry 
Melville, Mr, E, Shrapnell Smith, Mr. E. R. Shipton, and 
Mr, Jobn J. Thornycroft. The Antomobile Club has its 
club house at Whitehall Court, and has over 860 members, 


of whom nearly 100 own motor vehicles. 


Motor Vehicle Trials.—The judges, Sir David Salomons, 
Mr, Boverton Redwood, Mr. S. B. Cottrell, Prof. H. S. Hele- 
Shaw, and Mr. Henry Н. West, who were appointed to award 
the prizes in connection with the trials of motor vehicles for 
heavy traffic held at Liverpool from May 24th to 27th last, 
ies the first prize d to 5 T 

0 „Leyland (vehicle No. 5) ;- the secon 
of £75 to the. Li 1 Fuel Engineering Company, Limited, 
Lat Cowes (vehicle No. н and the third prize of £50 to 
the Steam Carriage and Waggon Company, Limited, Chis- 
Wick (vehicle No, 4—four-wheeler). The judges’ full re 
on the trials is atill in course of preparation, and will be 
пей later in the year. 5 


Obituary.—We regret to hear of the death, which 
occured on 12th inst., of Mr. John Thomas Gent, at the age 
of 56 yeare. In 1895, Mr. Gent retired from the well-known 
Leicester firm of Gent & Co., and removed to Flushing, 
Falmouth. In November last he proceeded to Birmiogham 
to place on the market several inventions connected with 
illaminated advertising, ard he had lately arranged for one 
patent to be worked by the Electric Night Advertising 
Company, Limited, which business will be continued by his 
son, Mr. W. A. Gent. The late Mr. Gent’s name is asss- 
ciated with a number of electrical inventions. 


NEW OOMPANIES REGISTERED. 


Fownes Forge and Engineering Company. Limited. 
58,556).— This company was registered on August 13th with а capital 
of £50,000 in £1 shares, to acquire and take over as а going concern 
the business now carried on at Newcastle-on-Tyne, Cardiff, and 
London, under tbe style or firm of George F. Fownes & Oo.,“ and 
to carry on the business of iron and steel shaft makers, marine engi- 
neers, forge masters, mechanical and electrical engineers and con- 
tractors, boiler makers, iron, steel and metal fcuoders, shipbuilders, 
metal workers, smiths, &c. Тһе first subscribers (each with one 
sbare) are:—H. F. Fownes, Goldspink Hall, Newcastie-on-Tyne, 
forgemaster; Н. Macarthy, 180, Newport Road, Cardiff, engineer; 
B. R. Beale, Backlands, Teddington. engineer; O. Young, М.Р, 
Hare Hatch House, Twyford, Berke. ; G. P. Macarthy, 9, Dean Street, 
Newcastle-on-Tyne, shipowner; A. W. Scott, Great Western Rail- 
way, Paddington, civil engineer; G. W. B. Porter, 2, Wardrobe 
Place, Doctor's Commons, E.O., solicitor; W. Harley, South Lawn, 
Fountainhall Road, Edinburgh, retired. The number of directors is 
nct to be less than three nor more than five; the first are: Henry 
Fownes, Harry Macattby, and Bertram Beale. Qualification, EI, (OO; 
remuneration, Henry Fownes, £600 per annum; Harry Macarthy and 
Bertram R. Beale, £450 each per annum. 


H. Greene & Sons, Limited (58,554).—This company 
was registered on August 13th, with a capital of £27,000 in £5 shares, 
to acqaire and carry on the busivess of gas engineers and fitters, 
electrical engineers and electricians, carried on as Henry Greene 
and Sons,” at 153 and 155, Cannon Street, and 73, Farringdon Road, 
London, and to enter into an agreement w.th Benjamin Horton. The 
subscribers (with one share each) are:—A. L. Podmore, Daysbrook 
Road, Streatham Hill, 8.W., manager; C. J. B. Mickle, 18, Woodstock 
Road, Finsbury Park, manager; A. E. Mickle, 61, Alderney Street, 
Pimlico, clerk; H. Smith, J. R. Hanson, C. W. Rooke, 61, Grace- 
church Street, E.O., chartered accountants; H. E. Hammerton, 9, St. 
Michael’s Road, Stockwell, 8.W., clerk. The numberof the directors 
is not to be less than two nor more than five; the subscribers are to 
8 the first ; qualification, £250; remuneration, £315 per annum, 
divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


3 and District Electric Light and Power 
Company, Limited (55,890) —This company's statutory return was 
filed on June 8tb, when 302 shares were taken up out of a capital of 
£2,000 in £1 shares. 50 shares are considered as paid, and 15s. per 
share has bzen called and paid on the others. 


Spanish Telephone Company, Limited (41,589).— 
Тыв company's annual return was filed on Jane 20th, when the whole 
capital of £16,000 of £1 shares bad been taken up and considered as 
fully paid. 


Bailey, Grundy & Barrett, Limited (38, 004).— This 
company’s annual return was filed on June 10th, when 843 shares 
were taken up out of a capital of £10,000 in £5 shares. £5 per 
share has been called, and £4,205 received, leaving £10 in arrears. 


CITY NOTES. 


Imperial Tramways Company. 


TER ordinary general meeting of this company was held on Monday 
last at Bristol, Mr. Geo. White presidicg. 

The CBaAI8MAN, in moving the adoption of the report, stated 
with regard to the London United Tramways, Limited, in which 
the Imperial Oompany held а considerable number of shares, 


——————————  ————————————————— Ц 


284 THE ELEOTRICAL REVIEW. 


[Vol. 43. Mo. 1,062, Avever 19, 1998. 


——————————— ——————————————————————————————————————————————T———MÁÍ———— ИЩ 


the year had been а stirring one. The London Company had 
made a distinct advance during the past six months, having been 
fortunate in obtaining an Act of Parliament to authorise impor- 
tant extensions of tbe system, together with overhead electrical 
power cn the greater part of the existing line. The Light 
ailway Commissioners had also granted an order, which was now 
awaiting the confirmation of the Board of Trade, to authorise А 
further extension of the lines from Hanwell to Uxbridge town, so that 
during the present year the company would doubtless be in 
sion of authority to put into work overhead electrical traction 
of somethirg approaching 20 miles of line, when the London 
United Tramways would have one of the most complete systems of 
electric traction in the country, and rank as the pioneers of electric 
traction in London. With regard to the small portions within the 
county of London, he had great hopes that the London County 
Council would yet be content to fall into Jine with all the other autho- 
rities, and permit the installation of the overhead system on those 
portions. The opening next year of the Central London Electric 
Railway, which terminated at the commencement of the London 
United Company’s lines, could not fail to ba a great advantage to the 
United system, to that he lcoked forward to advantage accruing to 
the latter company’s undertaking. A start with the work of recon- 
struction would be made forthwith ; indeed, some of the material was 
already ordered, so that he looked forward with confidence to a fair 
proportion of their electric tramways in London being opened for 
traffic next year. As tothe opening of the Middlesbrough, Stockton, 
and Thornaby electric tramways, he said the undertaking was exceed- 
ing their anticipations. Asto the accounts before them, thay had not 
had to dip into their dividende’ equalisation fund to the extent he 
expected last half-year. The amount taken from tbe fand was only 
£1,150, leaving still £3,C00 to credit, so that the total reserve fund 
now amounted to £43,000, which was a very creditable one, having 
regard to the proportion it bore to the share capital. The dividends 
proposed were at 6 per cent. on the preference, and 6 per cent. per 
annum on the ordinary shares. The motion was adopted. 07 


A special meeting was subsequently held, at which it was agreed 
to write up the ordinary shares from £6—to which they bad been 
written down by the present board’s predecessors many years 
ago—to £10, the chairman stating that the alteration was fully 
jastified by the state of the company’s assets, which included the 
large profit made on the Dublin Southern Tramway shares. He 
added that advantage would be taken of the formal winding-up and 
reconstitution of the ошап improve the status of the preference 
shares by making them cumulative as to dividend and capital, and: the 
ebange would enable holders (f ordinary shares to obtain a better 

rice. The chairman gave figures showing that in the immediate 
Tuture at least 6 per cent. per annum would be paid on the enlarged 
capital, whilst the development of the various concerns in which the 
company was interested indicated that this dividend would be still 
further augmented in the near future. The special resolutions 
authorising the voluntary winding-up and rec:nstruction of tbe com- 
pany, to allow cf the ordinary shares to be written up from £6 to 
£10, were then put and adopted, and Mr. S. White (secretary of the 


company) was appointed liquidator for the purpose of such 
winding. up. | | | 


Consolidated Telephone Construction and Manu- : 
facturing Company, Limited. 


YESTERDAY (Thursday) afternoon an extraordinary meeting of the 
above company was hcld at Winchester House, to consider tbe present 
position of the company, and to pass resolutions asto the continuance 
or closing of the company's business. 

Mr. C. L. FrrzGzgBaArLp, who presided, explained that all tbe efforts 
of the company to get increased orders bad failed, and he taw 
little hope of doing business unless the municipalities started tele- 
phoae exchanges, when they might do something. It was for the 
shareholders to һау whether they should go on or not. 

After а long discussion, Bir ALEXANDER ARMSTRONG moved that an 
expert be obtained to look into the business of the company and as 
to the expenses of the present management, and that the meeting be 
adjourned for a report, and that three shareholders be appointed to 
act with the board in the matt«r. 

Jt was eventualy agreed tbat Mr. Woolley, Mr. Lawson, and 
Mr. Stoop (shareholders) should meet Sir Alex. Armetrong and 
Mr. Henry Giéwing (directors), and with the assistance of an expert 
inquire into the business snd report at a further meeting of 
shareholders. | 


Bristol Tramways and Carriage Company, Limited. 


AT the half-yearly meeting of this company, held at the Grand 
Hotel, Broad Street, on 10th inst., under the presidency of Mr. C. Н. 
Low, the Снатвмалн, after dealing with the general business of the 
company, said :— | 

“Gentlemen, I bave no desire to fight our battles over again 
with regard to tbe extensions ard electrical power. You may 
well imagine that, if anything, your directors have been well nigh 
surífeited with this subject during the past year or two; buf all the 
months of anxiety and hard work which we have encountered over 
this business, and which bas naturally fallen upon the managing 
director more than the other members cf the board, are well repaid 
by the fact of our having secured two such important Acts as those 
to which the Royal assent was given on Jaly 25th. The Extensions 
Bill, as many of you are aware, will enable us to carry our lines into 
important new districts, and to extend our older tramways suffici- 


as Hotwells and Horfield, will be put ready, so that 


ently to make them much more valuable to the company, айё useful 
to the public. For instance, you сап all appreciate the immense ad- 
vantage which will accrue to the public who go to the Downs, by their 
being carried right up to the edge of the Downs instead of being 
dropped near St. John's Church, at Apeley Road, There can be no 
question that this extension alone will mean an important addition 
to the summer traffic to and from the Downs, whilst the line which 
will go off in the direction of Redland Road and join up with the 
Horfield line at Zetland Road will, we believe, prove of great utility. 
There are other lines, such as the extension to Brislington and 
Bedminster Down, which will materially assist in developing the 
sections already laid in those 

addition of six miles of route lengt 
well repay the capital outlay in connection therewith. But 
the most im t feature i y 


overshadowing e 
sideration in connection with our Parliamentary work of this 


ing of tramways by the overhead of electricity to know 
that we shall be able fo serve the pu very much better than with 
the old form of horse traction, w to you as sbareholders, the fact 
that the whole of our undertaking will be worked by electricity must 
materially aid the stability of the undertaking, I thiok that as 
the result of the large amount of additional capital expenditure which 
will be necessary in connection with these important works, it is not 
unreasonable to h that the shareholders may benefit materially; 
We propose to up a further £2 10s. on the £5 paid shares in 
October, the balance biing probably called up in January next. In 
addition to this, we sball, however, have to raise а further large 
amount of capital, bly about £250,000 during next year 
in order to complete the works, and although notbiog has 
yet been decided by the board, it is not improbable that 
we may recommend you to create 4 per cent. preference shares. The 
report will have explained to you that the directors are now busily 
occupied in preparing for carrying out the whole of the relaying of 
the present lines and the construction of the new ones, as also their 
electrical adaptation and the erection of the central power station at 
Oounterslip. Оаг idea at present is to commence the work by recon- 
‘structing the lines between the Tramways Centre and Totterdown, 
and Bath Street and Tower Hill, seeing that we could connect up 
without any extra expense the cables to be laid in connection 
with these streets to our present Bt. Georges power station, 
and thus open thess lines without waiting for tbe erection 
of the central station. I should hope that our central 
station will be finished at some time during next year, 
and in the meantime two or three of the more important oe. re 
e 
1899 the major : g we 
electrically, whilet I have no doubt that within two years we ва] 
have completed everything, and have the whole of the undertaking, 
inclading the extensions, in complete w order as electrical 
tramways. This will only be done by the directors and officials 
applying themselves without cessation to the work involved, as it 
will be an exceedingly heavy one; but you will know that we all have 
our hearts in the work, and that everything that is ib'e will be 
done to carry out the conversion in а thorongbiy efficient and 
business-like manner.” MEE , 


t 


Monte Video Telephone Company.—An ехігао:ідату 
general meeting will be held at the offices of the company, 2:8, 
Gresham House, on Thursday next, at noon, when the resolutions 


dealing with the 5 of the company's capital, which . 


were passed at the 
tubmitted for confirmation. 


W. T. Henley's Telegraph Works Company. Limited. 
—The £25,000 of ordinary share capital in £10 shares offered to the 
shareholders of this company at a premium of £8 per share, was 
largely over-subscribed. 


meeting held on 10th inst., will be 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The tor tbe 
week ending Aukai 12th, 1898, were 22800 19s. 7d. ; — д period 
The City and South London Railway Company.—The receipts for the week end. 


ing August 14th, 1898, were £928; week August 15th, 1897, £881; 
inorease, £88; total receipts for Mere: А £6,785; corresponding 


» week 

The Dover Corporation Electric Tramways.—The receipts for the 
ending August 18th, 1896, were £959 18s. 1d.; total receipts to August 18th, 

. 1898, £4,571 0s. 5d. 

The Dublin Southern District (Electric) Tramways Company.—The receipts fot 
the week ending August 12th, 1898, were 21,080 2s. 7d. (includes traffic 7255 
Haddington Road to D'Olier Street); corresponding week last year, ding 
19s.; increase, £286 10s. 7d.; passengers carried, 146,904; ee date 

. week last year, 109,611; aggregate to date, 46,067 17s. 6d.; open, 
last year, £5,347 9s. 8d.; increase to date, £1,840 88. 3d.; 
9 miles, against 8 miles last year. . а 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
August l4th, 1898, amounted to £1,748; corresponding week last year 
£1,516; inorease, £227. 


The Western and Brasilian Telegra Company, Limited.—The receipts [or 
ihe week ending: Айн ists, e, after ded 17 per сеш. o 
gross receipts payable to the Platinc-. 

Fanz, Limited, were 43.808. 


rtion of our system in Bristol ought to Ъз worked 
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SHARE LIST OF ELECTRICAL COMPANIES,.—TELEGRAPH AND TELEPHONE COMPANIES. 


Banan done 


Present NAME gig Dividends for ссе Quotatien week ended 
— | Share| the lsat three years, | др loth. | August 1760. August 17th, 
1895, | 1:96. | 1997. 
137, 00 African Direct Telegraph, 4 % Debs. . 100 4% - .. 100 —104 
25,000 | Amazon Telegraph, shares sq. 10 6— 7 
125,000 Do. do. 565% Debs. Red. » | 100) 92 — 95 
928,960 Anglo- лена Telegraph ... .. [Btock£2 98 42 138 3 64 — 67 
8,088,0201 do. 6 V Prof. .. Stock EA 18815 6s| 6 F |115 —116 
8,088,0201 De do. Deferred... E Stock I — | 16 — 154 
,000 Brazilian Submarine Telegra ..| 10 7 7 5 7 7 152— 16} 
75,0001 Do. do. 5 Debs. And series, 1906 .. | 100 5 (en .. [111 —116 
44,000 | Chili Telephone, Nos. 1 to 40 000 e] 8/4 4 4 21— 84 
10, 000,000 Commercial Cable *. 100 7 8 8 % 180 —190 
918,297! Do. do. Sterling 600 year 4 % Deb. Stock Red. Stock! әз .. {104 —106 
224,850 | Consolidated Telephone Construction and Чана 10/- | 14% | 2 ii ye й 
16,000 | Cuba . WES. «жр. д 10|8 8 7 — 8 
6,000 Do. 10 % Pref. uo дә 10 10 % 10 % 10 15 — 16 
12,081 Direct t Spanish Telegraph  ... 5 4 4 4 4 — 5 
6,000 до. 44 7 Cum. Pref. 5 10 % 10 % 10 10 — 11 
80,0001 Do. Debs., Nos. 1 to 6,000 . 60 | 44% | 44% | 44% 102 —105 
60,7101| Direct United с Cable! pa es wee | 20 1 21% | 24% 11—11 
120,000 Direct West India Cable, 44 Y Reg. Deb. 100 | ... " 100 —103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 И 10 | 64% | 88% | 7 95 | 174— 172 
1,205,000 Do. 3) Pref. Stock i 100 | .. |... 101 —105 
89,900 Do. Debs., repayable August, 1899... | 100 | 6 5 5 95 |100 —103 
1,02,6161 Do. Mort. Deb. Stock Red. .. Stock 4 4 4 % 128 —127 
350,000 Paster AT Australasia, E China Telegraph ‚| 10/7 7 7 173— 172 
o us. Gov. Sub.) Deb., 1900, red. ann. 
35,2001 ee LS EM 5 8 * 6 J | 99 —103 
100,500] Ро, до. Bearer, 1,060—8 976, 4,827—0,400 | 100 | 5 & 5 @ Б Ф 100 —103 
820,0001 В Do. 4 e De Stock Stock 4 4 4 123 —127 
astern and South African Telegraj h, 6% Mort. Deb., ji 
95100 1900 red. ann. drgs., Hog. Ов. 9 100 6 % 5 7 „ 
46,5001 Do. do. do. to bearer, 2,844 to 5,600 | 100 | & 5 . . [100 —103 
300,000 Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 .. |101 —104 
200,0001 Do. 49% Reg. Mt. Debs. (мА ща Bub. * 1—8,000 25 4 4 .. {104 —107% |104 —107 
180,227 | Globe Telegraph and Trust 10 | 48% | 4376 | 44% | 11à— 12} 
180,042 Do. do. 6 % Pre. . | 10/6 6 6 163— 17} 
150,000 | Great Northern Telegraph, of . ..,| 10 10 0 10 29 — 30 
160,0001 Do. do. do. do. 5 Debs. ... | 100 5 5 102 —105 
97,000 Halifax & Bermnda Cable, 44% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... 26% .. | 99 —108 
17,000 Indo-European Telegraph  ... ..| 26 10 10 61 — 64 
100,000! London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 6 6 109 —112 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 4 
484,597 | National Telephone, 1 to 484,597 .. ... .. 5 54% 55 | 6 54— 54 
15,000 Do. 6 % Cum. lst Pref. 10 | 6 6 6 15 — 17 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 6 5 5 5 58— 58 
1.820, 710 Do. Deb. Stock Red. Stock 33 | 84% | 84% | 100—105 
171,504 Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 1/5 5 5 f— 1i 
100,000}; Pacific and European Tel., 4 % Guar. Debs., 1 to 1 ,U00 ... | 100 | 4 4 4 105 —108 
11,839 | Reuter’s .. "T 8,65 b b 8— 9 
8,881 | Submarine Cables "Trust з " .. |Cert.| ... m .. 136 —141 
58,000 | United River Plate Telephone s „| 5 4 5 6 7 з 
est Arican Tel h, 7,501 to 23, 109 — ni 
218, 4001 Do. dern. 6 v Debs. . 100 5 5 Ф | 5 925 100 —103 
30,008 | West Coast of America, Nos. 1—30,000 and 63,001—53, 008| 23 EM iss te 4 
150,000 Do. ао. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 dag .. 103 —106 
64,260 | Western and Brazilian Telegraph " 15 | 8 2 Ф 84% 121— 123 
33,139 Do. do. do. 5% Pref. Ord. . x 74 5 5 5 2 8 — 8 
Do. do. do. Def. Ord. 74| 1 n | d 4— 4 
Do. do. do. 4 5 Deb. Stock Red. с. Btock i: Ms 75 Ба 
West India and Panama Telegraph . E 
Do. do. A grap в Cum. lst Pref. . ..| 10] 6 6 83— 9} | 
Ро. до. Cum. 2nd Pref. . 10 | 6 6 6 — 8 | 
СИИ Te ete bite fa E 
Wes Tele h, i lst Mo on == | 
“Фо. Union af т do. ы Ster. Bonds ... | 100 | 6 6 100 —106 | 
оо SUPPLY COMPANIES. 
9000 N Oross en "alors Mormia d шы Oun Cúm V! 10 185 — pv Ө 
б, © js 2 ! 
— 10 81— 93 
26,000 *Chelsea Rlecteioit Su у, Ord., Nos. 1 to 10,277... iss 5 6 7 5 6 9 = и 
60,000 Do. ity "m do. 44 95 Deb. Stock Red... К 545 a 118 —115 5 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... 3 244— 251 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100, 000 £5 des 10 6 в 9 6 164— 174 1643— 174 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 d 5 5 @ 5 & 125 —180 [125 — 180 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at #115) all pei io} nd | nd | ni |18 — 14 |18 — 14 
: 10000 тошу of Lond. & Brush Pror. 99005 а 935 10 81— 
о. do. do. Nos , 28 8 фе = 
200001 Do. do. do. 69 Pref., 40,001—60,000 10/6 % | 6 % 6% ac wu oe 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 10, 100 5 va E 4 8 81— 9 
10,000 | House-to- rues Electric Light Supply, Ord., 95 ^ e 5 7 9 7 7 91 — 10 1 
J 10 | 4 6 Ё 6 154— 164 |1 1 
62,400 Metro litan Electric 8u pl , 101 to 62,500 ? 16 —120 |116 —120 
ш. P pirat Mortgage Debentare Stock 10 2 ^ 65 116 Ti 15 — 16 
Hill Electric Lighti 1 1 16 — 17 16 — 17 
п *8t. pedi в and Pall Mall Electrio Light, Orb ad 1520 05 Н ni 0 4j 9 — 10 9 dg 


20,000 P 
000 à do Deb. "Book Red. 


43,841 South London Electricity d Ord., £2 
' estminster Electric Supply, Ord., 101 to 20.000 


endo marked f are for à year 


Founder's Shares, maid. isting of the latter 


r of one year and the first part of the 
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SHARE LIST OF ELECTRICAL o 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


— — — ——- -— — p — — — — — 


| Stock 


i ; Business done 
Present NAME. ог Dividends for со. | CORDE. during week 
Issue a шнын Шис ome August 10th, | August ITth. | Kay IS. A 
| ES 1895. 1896. 1897. | Highest. 
0 British Electric p. | 10 3- Sc ет . | 164— 17 164— 17 i E sedan 
Do. do Cum. Pref. 30, 00140, 000 | | | ! 
10,000 | £7 pd. (issued at £2 10s. prem. all pd.) lO ..  .. , ЮИ 1—11 . .. .... 
40,000 | EHE Elecl. Enging., Ord., 1 to 90,000  ... 3 2195 nil | nil 11— 2 11— 2 12 ity 
90,000! Ро. do. Non-cum. 6% Pref., 1to90,000 2 3% nil | 4% 21— 28 | 21— 22 
125,0001 Do. do. 44 25 Perp. Deb. Btock e. Stock ... 4 ... 110 —114 110 —114 "i 
50,000 | Do. do. 2nd Deb. Stock Rede.. Stock .. 102 —105 ' 102—105 S 
19,894 Central London Railway, оа e 97 — 109 | 9}— 10g 10 10 
129, 179 Do. do. do. £6 paid  .. 10 E 5$— 6} | 5j— 64 ae 
59,254 Do. do. Pref. a res £l paid | is en | H— 13 | H— 114 
67,680 Do. do. Def. do. £5 paid T ' 44— | 4}— | ft 
60, 0007 City and South London Railway бв € 1&% 14%) 14% 70 — 72 70 — 72 701 70 
22,500 | Do. do. Ord. shares, Nos.1 to 22, 500 £3 pe: l TA 21— 3} 21— 33 | .. ` 
32,098 ; Crompton & Co., Nos. 1 to 32,098  ... | 1g— 2} 12— 2} | 
82,850 | Do. 5% Ist Mort. Reg. Debs. ae | to 743 of "AN 80 — 94 89 — 94 
£100, &nd 901 to 1,070 of £60 Red. ue Tr О. | | 
99,261 | Edison & Swan Utd. El. Lgt.,' A" shares, £3 pd.1t099,261 | 5 5 ГА 5% 6% 21— 29 | 21— 2jxd 23 
17, 139 | Do. do. do. “A” Shares, 01—017,189 | 5 5% 5% 6 4 4— 6 | 4— 5 xd 
194,023 | Do. do. do. 4 95 Deb. Stock Red. 0000 uu |o. 101 —103 101 —103 
110,000 | Electric Construction, 1 to 110,000 ... 2 5 % 6 P 6 28— 28 . 28— 22 н 
16,343 Do. do. 7 95 Cum. Pref., 1 to 16,343 5 ws Y 7 7 3— 31 3 — 34 | - 
111,100, Do. do. 49% Perp. lst Mort. Deb. Stock . Stock | e. | s. 105 —107 105 —107 106 | ... 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 s 7 8— | 8— 6 5 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 8 i^ à 4- | NS 
9, 600 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 . | 10 103% 7 7% 9 — 11 9—11 |... T 
12,500 Henley's (W. T. 8 Works, Ord. ... 7 | 10 | 8 % 10 12 Ф 21 — 22 | 21 — 22 213 2% 
3,000. Do. do. 7 Pref. 10 7% 7 7 1 194 | 184— 194 TN 
50,000 | Do. dà. do. 4 Mort. Deb. Stock.. . Stock 4475 44195 44195112 —117 112 —117 
50,000 ' India-Rubber, Gutta-Percha and Telegraph Works Ка | 10:10 % 10 25,10 % 214— 224 | 214— 224 ^ 22) 
300,000 ' Do. do. do. 4 % Ist Mort. Debs. | 100 | es | e | e 102 —106 102 —106 ... 
37,500 TLiverpool Cre Pam Ord. ... e . . 10. 2% 22% 33% 108— 108 10 — 10} | 
10,000 T Do. Pref., £10 paid 10 6 é 5% 5 % 151— 101 . 154— 16 
37,350 Telegraph бырк oe and Maintenance ies .| 12 16 15 @ 15 37 — 41 !37— 41 | 
150,000 Do. do. do. 5 J Bonds, red. 1899 | 100 ! 5% 5% 5 95,100 —103 100 —103 |... ... 
_ 40,0000 Waterloo and City Railway, Ord. Stock. .. 100 | .. 128 —128 125 —130 1280. 12 
+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


— 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104. London Electric Supply Corporation, £5 Ordinary, 34—44. 

House-to-House, 4495 Debentures of £100, 106—108. *T. Parker, £10 (fully paid), 134. 

Kensington and Knightsbridge Electric Lighting, Ordinary ps Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 13—15; lst Preference Cumulative 6%, £6 paid, 8—84. Dividend for 1896—6%. 


(fully paid), 8—85. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of Macoun 24 r per cent. (June 30th. 1898). 
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MARKET QUOTATIONS, Wednesday, August 17th. 


" — e mE — — — ~ nr ſ — — M — — “т 


22 8 / 
Increase or r | . lucrease or 
CHEMICALS. &c. This week. Last week. Decrease, METALS. &c. This week. Last week. Peorease. 
P -- - — X ` эсе — — = 
. per ewt. 5 5 | " b Aluminium Wire, in ton lots.. per ton £224 4221 
Я Acid, €— i M Ber cwt. 92 - 92 - xs b Sheet. in ton lots.. per ton £191 £192 
a „ Oxalic G per cwt. 32 - E ! x c Brass m et, basis T .. per 185 62d. | 
M T 83 5 E : ВА 
es 7 25 .. рег cwt. 5/6 5 | e E y ube Р Ке e per lb. 71d. | 
„ ee oe pet ton Hie 219 ee с ci Mes І ji es 2. peru. | 61d. | 
а 5 Muriate (grey) .. рег ton | m | i ii 55 ay. hi z «+ per ton 
8 Р а te) à .. рег ton 
s (white) .. perton £26 £26 d Carbon grap 
hin wder “© .. рег ton £6 15 46 15 "m , e Charcoal .. -: ee рег ton 
а Blesching po TED i .. per ton £15 £15 | T J F.:bonite Rod ee m .. per lb. | 
Borax is .. per ton £14 £14 bs у " Sheet oe .. per lb. | | 
А Benzole (90 » .. ah .. per gal. 7 12 | ve 9 Copper Bars .. рег ton £62 £61 Lline. 
2 (3090) N .. per gal. 56 1915 ak ' g A me (basis price) .. per lb. | 71d. 185 i 11 
dues. 16 10 : A | eet  .. .. per ton ‘6! 6 inc. 
a Copper. ныр бл sus р ion u^ | y z | 0 „ Rod o ir. v pe ton | сез ' 261 | 4linc. 
в у. White Sugar o e per ton £30 £30 925 n German Silver Wire . .. per Ib. 16 ' 16 ee 
5 й .. per ton 127 427 P 1 Gutta-percha, fine r4 .. per lb. 5 8 | 
th Er nudi | | 9 bor gal. 29 2,9 - h India-rubber, Para fine .. per Ib. 444to45 444045 | T 
а Ме ie golvent 0 at , Iron, Charcoal Sheets per ton £18 | | 
а Naro 83 М per gal. 10 ei e | i y Е (Cleveland dion рег ' UN 40 104 JL ine. 
ry е Й ee nes, accor Ing 81ze per n | rom £ 1 
a Potash, Bichromate, in ‘casks. per Ib. 4 М | , § » Forgi 
. рег ton £24 £24 os | é Scrap, heavy ; per ton 45 - | 
" А ае Ar ner ton £35 £35 P E i ч a Wire galvanised No. 8. рег ton, £8 16 А | 26 a 
В. MC о, 64 - 64 - + , Lead, English Ingot .. — .. per ton £18 £1326 26 dec. 
aBhellac . je .. рег cwt. ; ; q І 
a .. per ton £4 10 £4 10 sis „ Sheet . .. рег ton 114 £14 x 
a дие ш Magnesia r, pu ре: {оп 46 10 £6 10 .. i Mica e per Ib, | 56 5- 6d. inc. 
(иа Recos 'ered . per ton £5 10 £510 | m , mMang&nin Wire No. 28.. .. per lb. 8 - da oe 
" » Г £5 15 - t gMereury . à .per bottle 47 12 £71 | T 
a Lu is .. per ton 2 | : | E | 
i .. рет ton £815 £8 15 5с o Platinum . .. per oz. £210 
a Soda, Caustic (white са > ber ton з Ba vx 1 ae Magion s according to i | - ТРТ 
n К 34d. А oe description ph oe .. per ton rom £ Р i 
a „ Bichromate, casks ue erum : i Steel, Magnet, in bars .. vs | £58 | 
g Tin, 115 T vs .. per 1 177 12 
qd T 01 oe oe oe oe per Й 13 
J Yarns, сооп T és .. per 105 Ме ы 
J Fia . per Ib. m T 
„ He Е e gid. 344, 
XEM „ Russian, 10 ILs. per Jb. 4id. 4\4. 
„ Jute, 180 lbs. rove .. per ton 111 £11 
j „ Manila, 24 thread .. per ton £29 £23 
{ | k Zine, Sht. (Vielle Mon Montagne brd.) рег ton 4214 1424 1 
ut N Co. i Quotations supplied by Messrs. Bolling & Lowe. 
а Quotations supplied by Messrs. 0. Boor со, NETT i В . Нео 
b " К а Messrs. Thos. Bolton & Sons. k is » “ $5 Morris Ashby, Limited. 
c » n n e l Уз ‘a ^" us вае Wake & 1 Е 
d 1 uL * " n 57 7 1 9 W, . Glover & Co., d a 
e " " n Rubber, G.-P. and Tcleg. Works Co., Lid. n ” , ” „ Pormiston & Sons. 
А " " i The India Rubi Shakspeare. о НА ” " n Johnson, Matthey & Co. 
Ы T Jackson & Till. 
* » " " ii 


ССОО „ы ы——— 


| 


——— M — —•— 


— ЖАК — 


Tt! 


mmm 


fip wo rios Aa MIHI 


e amc o M EL ET RD ES FL uU Ж. EGS FRA 


Ы 


Vol 49, No, 1068; Avaver 19,1898.) THE ELEOTRICAL REVIEW. 287 


A SAFETY THIRD-RAIL TRACTION 
SYSTEM.* 


Owtna to tbe unsightliness of overhead, the expense of underground 
and the danger of exposed conductors, there have been many attempts 
to get up a system in which the exposed conductor could be divided 
into short strips which could be energised only when current from 
them Pid desired, and when they wera protected by the car standing 
over them. 

Most such systems have been devised with magnetically operated 
switches which could be automatically closed and opened as the car 
pec over their respective sections, by currents passed in some way 

ugh solenoids controlling them. 16 such systems depend upon 
power-house current for the operation of the magnets their cars 
immediately become helpless if they drift over one section, taking 
no current, and thereby failing to ү ар the magnetic switch. 
They ate then cut off from the power-honse current on which they 
depend to energise the section of rail with which they are in con- 
nection and are stalled helpless. For this reason, such systems are, 
aa а rule, equipped with storage batteries ia the cars which may act 
upon the solenoids, and through them close the main circuit 
supplying power-house current to the third rail, and thence to the 
car motors. Here another difficulty comes up, in that the solenoids 
cannot be connected between the conducting third rail and the tram 
rails, as between these two points there is a potential difference of 
500 volts as soon as the-switch is closed, and coils capable of resist- 
ing this bigh pressure are not energised sufficiently by the low 
jose of the storage batteries. This involves the nec:ssity of а 
ourth rail, or, in systems usiog instead of a rail а series of conduct- 
ing studs and а runner under the car, involves another set of these 
studs and a corre ding runner. 

The Safety ird Rail Electric Oompany, Temple Court 
Building, New York City, has a system devised by bec 
J. MeL. Murphy which ovorcomes this last difficulty. 8 
boldly places on his oar a source of electrical energy capable 
of giving 500 volts direct current, and by this means he is enabled to 
connect the windings of his switches direct between the third rail 
and the tram rails, and thereby avoid the necessity of a fourth rail, 
or its equivalent. The system is shown diagrammatically in the 
accompanying line drawing, in which there is indicated a car truck, 
showiog directly under the main wheel axles, two contact shoes 


11 $534. 
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DrGBAM оғ CONNECTIONS. 


which bear upon the third rail The latter is divided into sections 
with dead intermediate parts of any desired material between the live 
sections. For ordinary cars with an 8-foot wheel base and the standard 
overhang, the live sections are 8 feet in length, separated by dead 
sections 6 feet in length. In this way the forward shoe runs upon a 
new section before the trailing shoe has left the last one, and the sections 
which are rendered alive as soon as the shoe runs upon them are 
fully protected under the overbang of the car body and the platform. 
As shown in the diagram, the shoe to the right is in contact with a 
section of the third rail, which is drawing current supplied from the 
main feeder through contacts, 4 a, and the coil в. This latter holds 
T the plunger within the coil, and thereby maintains the circuit 
osed af the contacts, a д. As soon as the car moves to the left 
sufficient for the forward shoe to come on the next section of the 
third rail, the current will pass from the rear shoe, which is alive, to 
the forward shoe connected with it, thence through the contact, O, to 
the fine wire winding, D’, which will lift the plunger and close the 
contacts, 4 4, simultaneously opening the contact, o. This will 
supply the cart h the series coil, В’, and forward shoe, so that 
when the following аһоз leaves the section of the third rail on which 
shown, the current through coil в will cease, the plunger will 
fall, aad the contacts, a 4, will be opened, contact c being closed 
immediately thereafter, ready for the next car that may come along. 
Obviously, if the car drifts over or in a section, it will take no 
current through the series coils, assumiog that the lights and heaters 
the notin use. The magnets will, therefore, not be energised and 
226 car mast in some way supply current from itself for re-connecting 
oe to the power circuit. It will be noticed that in all cases 
Connections, o, of the fine wire winding are closed if the main 
necne ate opened, and all that is necessary is to apply 500 volts 
between the tram and the third rails when the controller is put on 


© Now York Electrical World. 


the first point, to energise the fine wire windings, which will close 
the main circuit, and the current taken by the motors will pass 
through the coarse wire winding and maintain the plunger in its 
upper position. The auxiliary source of current is a storage battery 
of a few cells, connected to a small motor rator with a 10-volt 
windiog on one commutator and a 500-volt winding on the other. 
The current necessary for the switches is but a fraction of an ampsre, 
bat the motor generator is preferably built of sufficient size to supply 
the lamps of the car in the evening. Obviously it is only used for a 
brief interval of standing, and the firat instant of starting, until the 
power-house current comes across the terminals of the 500-volt com- 
чыыр cf the motor generator and tends st once to re-charge the 
ry. 

The switches are made with carbon contacts which cannot bind or 
stick, and with gravity for a restoring force. The switches being 
only connected by wires with the rest of the system, can be grouped 
in manholes at conyenient intervals, where they can be readily 
inspected and kept in order, 


POWER STATION TESTS.“ 


A TEST of the power plant of the Brockton (Mass.) Street Railway 
Company, by Stone & Webster. The test was made to obtain the 
following information :— 

Boilers—Evaporative performance; commercial horse-power ; rate 
of combustion ; rate of evaporation. 

Engine—Speed regulation; power and efficiency. 

Generator—Efficiency and capacity ; temperature under load. 

The boilers are of the vertical type, and are rated at 200 H.P. 
capacity each. They are 90? inches in diameter inside the smallest 
ring, and each bas 222 tabes, which have an outside diameter of 24 
inches, and are 15 feet long. 

The engine was made by the E. P. Allis Company, and is of the 
Corliss type, cross compound, condensing, and running at 110 revolu- 
tions per minute. The cylinders are 20} inches and 38 inches by 48 
inches, and the vacuum is obtained by use of a 24-inch by 12-inch 
Reynolds independent steam power sir pump and jet condenser. 
Direct connected to the engine is a General Electric 10-pole 500-kw. 
generator. 

The boiler feed water is taken from the city mains and is pumped 
through the main heater in the exhaust pipe, then through an 
auxiliary heater, which takes the exbaust steam from the feed pumps 
and the condenser cylinder, and then from the auxiliary heater 
directly into the boilers. The results of the tests are given below :— 


GrnNERATOR Tests. 


The firat tests were made on the generator alone, and may be 
divided as follows:—Measurements of resietances of armature and 
field coils; measurements of external characteristic; measurements 
of potential around commutator at no load and at half load ; measure- 
ment of the efficiency of the generator by the stray power method. 

1. The resistance of {һе armature was meas by placing it in 
series with & water rheostat and connecting it to the 500-volt bus bars. 
A current of about 100 amperes was then allowed to flow, and the drop 
in pressure between the armature terminals measured; 15 separate 
readings were taken, the armature being moved slightly after every 
fifth reading. 

The resistance of the series coils was measured in a similar manner 
to that of the armature, and the resistance of the shunt coils was 
obtained by reading the current and the pressure at the terminals of 


the coils. 


Resistanca, average armature ... .. 00189 ohms. 
i series field ... ee .. 00026 „ 
P shunt field ... sas e. 471 . 


All resistance measurements were made after the machine had been 
running a sufficient length of time to fully heat the coils. 

2. To obtain the external characteristic, the machine was run at 
constant speed, and loaded by connecting a large water rheostat 
across the terminals. The current was ually increased from 0 to 
about 800 amperes, and simultaneous readings were made of the 
carrent and voltage. The results obtained showed a gradual increase 
in voltage from 500 at 0 ampere to 510 volts at 800 amperes. 

3. In order to get the curve of pressure around the commutator, a 
wrought-iron ring was made of slightly greater diameter than the 
commutator. This ring was mounted on the machine, so that its 
centre corresponded with the centre of the main shaft, and arranged 
in such a way that it could bs turned by hand. An arm carrying a 
small carbon brush was fastened to the edge of the ring in such a 
way that the brush could be pressed down on the commutator when 
readings were to be taken. 

The method of making measurements was as follows:—One ter- 
minal of а voltmeter was connected to one of the machine brush 
holders, and the other terminal to the arm and small brash on the 
edge of the ring; the brush was pushed down against the commu- 
tator, and a reading taken. The ring was then moved through an 
angle of 5° and another reading taken, and so on until measurements 
had been made entirely around the commutator. 

_ The results obtained showed only a slight divergence from the true 
74. In order to test the effi f th 

4. In order ciency of the generator, it was decided 

to run it as a motor, taking current from the 500-volt bus bars. Th 
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connecting rods were disconnected at the crank pins and the valve 
rods at the rocker arms, leaving the machine in such a condition that, 
on starting up, the only moving s were the main shaft with the 
armature, fly-wheel, and crank discs, and the eccentric straps and 
valve rocker arms. The shunt field was then connected directly to 
the 500-volt bus бате, and the armature and series field coils were 
connected to the two bus bars in series with & large water rheostat. 
The resistance of the rheostat was then gradually decreased until the 
machine started, and was finally short-circuited when the machine 
was running at full 

The of the machine was regulated by the fleld rheostat in 
the shunt field circuit, and the inverse electromotive force by changing 
the preasure between the bus bars. It was then found that under the 
normal conditions of speed and pressure the currents and voltage 
were as follows :— 


Voltage at terminals ... ... 569 volta. 
Onrrent through shunt field coil ... e. 95 amps. 


R „ armature and series field coil 475 „ 
The stray power (i.e, D. power required to run the machine free 


exclusive of C? R was 27,100 watts. From the above, the 
commercial efficiency of the machine is found to be:— 


Per cent. 

Efficiency at full load T xs Ns . . 908 

" at half load з E gh .. 870 

i at quarter load ... s p S.S 787 

II at one-tenth load eee eee eee 60˙4 

The guaranteed efficiency of the machine is:— 

| Per cent. 

At full load ... i dh 988 es S. 950 

At half load ... ж 866 eee viis .. 930 


At quarter load eee 09 eee [EE] eee 91°5 


But, in considering the above results, it must be borne in mind 
that no allowance was made for the fact that the machine was driving 
the main shaft with fly-wheel and eccentrics when it was running as 
а motor. 

It is interesting to compare these results with some teste made by 
Prof. R. O. Carpenter on the friction of engines. He tested five 
different engines, and in each case found that of the total engine 
friction 35 per cent., or over, was in the main bearings, or was wind 
friction on the fly-wheel. The average on the five e was 41°7 
per cent. To apply this to the Brockton engine, let us aesume that 
the total friction of the engine is 10 per cent. of the rated power, 
which will be very approximately correct, and that 40 per cent. of 
the friction is in the main bearings and fly-wheel. This will give 
90 H.P. required to drive the main shaft and fly-wheel, and subtract- 
ing this from the stray E and recalculating the efficiency of the 
generator, we find it to be :— 


Per cent. 
At full load nee bs vu Р sus 94:6 
At half load ‘ek $us 8 M" ii 94:8 
At quarter load... ve - - si 91:8 


This is, of course, only an approximation, but is sufficient to show 
that the efficiency of the generator must be very close to the amount 
guaranteed. 

During the generator teat the machine was run for a few minutes 
at an overload of 40 per cent., and was found to carry this without 
difficulty and without excessive sparking. 

In oonnection with this test several interesting facta were noticed. 
It was found that the current required to start the machine from rest 
varied slightly, but averaged about 700 amperes. When the machine 
was first started up as a motor it was connected directly to the bus 
bars from which current was being taken for the electric road, the 
current bein supplied by several generators belted to high speed 
engines. Under these conditions the current taken by the 500-kw. 
generator varied constantly, and part of the time it would supply 
current to the bus bars for fully a minute at a time. This was 
evidently due to the momentam of the fly-wheel. The changes in 
load on the line and the poorer regulation of the bigh s engines 
varied the bus bar voltage, and some time was required for the large 
machine to change its speed and adjust itself to the new pressure. 
It was, therefore, found necessary to make the tests during the night, 
when there were no cars on tho line. The momentum of the fly-wheel 
wes also shown when the machine was ected from the circuit, 
as it was found that it required from 25 to 30 minutes for the 
machine to come rest after the switch was thrown. 

These tests show conclusively that indicator cards taken on such 
an engine with varying loads give practically no idea of the actual 
ор of the machine. If part of the load has just been thrown off, 

the indicated horse-power may be used up in slightly speeding 
up tbe fly-wbeel, and if the load has just been thrown оп, large 
portion of the output may be obtained from the momentum of the 
fly-wheel and not appear on the indicator cards, The fly-wheel on 
this engine weighs approximately 60,000 lbs. 


TEST OF THE ComMPLETE PLANT. 


After testing the generator, arrangements were made for the full 
load run and efficiency test of the entire new apparatus. For tbis 
purpose it was necessary to make а number of changes in the steam 
piping, and provide means for weighing water, &c. 

The main steam header was first separated by having a blank 
flange inserted in one of the joints, so that the new part of the plant 
would be entirely independent of the whole. A temporary pipe was 
run from the old boilers to supply steam to the boiler feed pump and 
condenser for the new plant, and two platform scales were set up, one 
to weigh the boiler feed water, and the other to weigh the water dis- 
charged through the drip pipes from the steam piping. The water 
escaping from the drip pipes was weighed separately, in order to 


obtain the exact amount of steam delivered to the engine. 


Кош васее wore ней on ме аши were provided with 
electrical attachments, so that by pu саласа the cards would 
be taken simultaneously on The for the generator was 
obtained by eee the current through a large water rheostet, in 
which two plates of boiler iron were hung in a solution of common 
salt. The current from the generator was measured by measuring 
кее potential between the terminals of а specially calibrated 
shunt. 

The tabulated results of the foregoicg tests are given in the follow. 
ing columns:— 


Date of trial. . June 95th, 1897. 
Duration cf trial aaa me ee 3s ee» 10 hours. 
Number of boilersin use ... soe ae æ. 2 


D£fMENSIONS AND PROPORTIONS. 


Grate surface of each boiler ... к бз .. 44918 sq. ft. 
Grate surface, total... р see m .. 0636 „ 
Water heating surface of each boiler eee eee 1,648 и 
Water heating surface, total ... iis s . 9,298 „ 
Superheating surface ої each boiler... ks . 502 „ 
Buperheating surface, total.. 1,004 „ 
Total heating surface TT eee s.o Tr T 4,303 »n 
Ratio of water heating surface to grate surface ... 50 
Ratio of total heating surface to grate surface... 65 
AVERAGE PRESSURES. 
Steam pressure in boiler, by gauge, per ea: oon .. 1123 Ibe. 
Atmospheric pressure per s з 68 we 146 „ 
Absolute steam in boiler per sq. iach  ... 1368 „ 


Force of draught in column of water beyond damper 0°40 , 
AVERAGE TEMPERATUBES. 


Of external air... a A ius eec . 85 dege. 
66! 8 
2 second heater — . 1973 , 
de » boiler eee ec 1971 n 
Of escaping gases after leaving boiler eae we 554 
Of steam ive 402 га MT i .. 9844 „ 
FUEL. 

Moist coal consumed ... T „59 $ .. 10,149 Ibe. 
Moisture in coal ese eee b.. eot eee 24 % 
Dry оса! consumed ... is das oa .. 9,966 lbs. 
Wood consumed ooo ooe eee eee 006 458 » 
Coal equivalent of wood | ... е Pr iis 183 „ 
Total dry coal consumed, including wood equi- 

valent Vos - өз bis ee .. 10,149 , 
Total dry refuse eee eee eon 70е [EI u^ X, 
Total combustible ш ш . . . 2.382 Ib. 
Dry coal consumed per hour ... - ds .. 1015 „ 
Combustibles consumed рег hour .. iss 85 933 „ 

QUALITY or BTEAM. 
Number of degrees superheated — ... без .. 39 degs. 
Ваттізн THERMAL UNITS. 
lb. of 
Er — nap И Е лак 
FACTORS OF ÉvAPOBATION. 
Factor of evaporation for boilers ...  ... ... 106 
WATER. 

Total water pumped into boileeerr . 98,119 lbs 
Water y evaporated, corrected for quality of 

steam -— S 3 " ius . . 100,007 „ 
Equivalent water from and at 212° F. ; .. 106,007 , 


Equivalent water from and at 212° F. per hour .. 10,601 „ 


EvAPOBATIVB PERFORMANCE. 


Water actually evaporated per lb. dry coal... ... 9:85 lbs. 
Equivalent per Ib. of dry а from and at 212° F. 10°44 „ 
Water actually evaporated per 10. of combustible... 1072 , 
Equivalent per lb. of combustible from and at 

912° FF. s v jas $us 820 1136 „ 

Commenciat HonBsE-PowER. 

On basis of 344 lbs. of water from and at 212 Е. 

per hour by boilers .. .. .. .. 3073 HP. 
No. sq. ft. of total heating surface per horse- 

power wee bie vs 25 sh S. 14 4. ft. 
No. sq. ft. of water-heating surface per horse- 

power [T T ` eee eee eee eee TID 1072 aq. ft. 

RaTE оғ CoMBOSTION. 
Dry coal actually burned . ft. of grate 
id per toar 7 ese abr. #00 E eee eee 15:3 lbs. 
ВАТЕ ОЕ EvAPOBATIOM. 

Water evaporated per eq. ft. of total heating surface 

per kour from and at 212° F, ... ER .. 247 Ibs. 
Water evaporated per sq. ft. of water heating sur- 

face per hour from and at 212 TT. * 316 lbs. 


„„ r r мы. Le 
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Тнв Excis Trer. 


Duration of test ds T - i .. 6 hours. 
| Dnrewsions. 
Diameter of high pressure cylinder .. 203 ins. 
Diameter of low pressure cylinder ies „ 98 „ 
Stroke ... ... Ses Ses s ee * 48 „ 
ВрРвЕр 
Total revolations of engine (6 hours) Pss . . 98,526 
Average revolutions per minute vn» $e 167 


AVERAGE PRESSURES. 


Atmospheric pressure per sq. in. Я i e. 14 lbs 
At throttle by gauge „ „, isi wee .. 1120,, 
At throttle absolute „ „ те € *. 1265 „ 
In receiver by gauge » "n BID EX) vee 59 n 
Ja receiver absolute 9 н ' eee eee eee 204 » 
Vacuum in inches of mercury is jas *. 240 
AVERAGE TEMPERATURES. 
Ia steam pipe at throttle S 3707 F 
In pond from which condensing water was drawn... 713° F. 
In condenser discharge pipe ... s "s .. 1060° F 
' CONDENSER. 
Diameter of air pipe ... ... m 24 ins 
Bt eee ai “as m eae s . . 12 ins. 
Total revolutions uf condenrer(6 hours) ... ... 22,525 
Av rage revolutions per minute 5 s 62 6 


Ротив AND ErrICIENCY 
мене indicated horse-power ut PA .. ) 7085 


Total indicated horse-power-hours ... ©» * 4,9510 

Average electrical horse-power output ea .. 60278 

Total electrical horse-power-hoars output .. 9,2070 

Efficiency of unit (ds EA ss Y 886 % 
Bream CONSUMPTION. 

Total steam supplied to engine © . 64.927 lbs. 


Steam per indicated horse-power-hour 888 < TSS. „ 
Steam per indicated horse-power-hour when engine 
is running with 125 Ibs. initial pressure a-d 
W ins. of vacuum (calculated from indicator 


cards) bes sji $i ces bis . 144  , 
Steam per electrical horse-power-hour output ... 172 „ 
Steam per kilowatt-hour output Я 28 sso 881 „ 

Coat CONSUMPTION. 

Water evaporated per lb. of dry coal РА i 985 16е 
Coal per indicated horse-power-hour act 80 157 „ 
Coal per electrical horse · po wer- hour out put bos 24 „ 
Coal per kilowatt-hour output "E E es 24 5 


TEMPERATUBE OF Parts AT END or TEST. 


Air of engine room 9 83 5° F 
Main bearing low pressure sid e o2. o. 1990F. 
Main bearing Ligh pressure aide - . 129 0˙ F. 
Armature ИИО" 5 .. 21460 Е. 
Commotator .. .. . . 1480 F 
Field coils : “ 85 . 1290 Е 


g 
regulations as follows "urs pest was taken at full load and found 
to be 108 revolations, the load was then changed to 75 per cent. of 
fall load and the speed found to be 109 revolutions. The load was 
next entirely thrown off the generator, and the speed went up to 
112 revol s. On throwing 75 per cent. on again the sped 
returned to 109 revolutions. After this the engine was run under 
fall load, and the boiler was gradually reduced from 195 Ibs. 
to 110 lbs., and this was found to have no apparent effect on the 


engine : 

It is also in to note that the coal consumption per kilowatt- 
hour output was 2-4 lbs. during the test. The was made at full 
load, and this 2'4 Ibs. is the coal consumption under the most favour- 
&ble conditions. 

In „where the load is constantly fluctuating, and is some- 
times but а small proportion of the full load for considerable periods, 
в very much larger coal consumption is to ba expected. 


MINE SIGNALS. 


2 в рарег read by Mr. Clements before the South African Society 
engineers, attention is drawn to the various systems of 

— The old-fashioned system is, of course, the hand- pulled 
ee i bell, or flapper, as used so much to-day in English coal 
naira the difficulty o which is that in very deep mines there is apt 
al AD uncertainty in its indicstions, and the engine man cannot 
^ ways tell if each pull of the rope has produced a sound. In America 
LU mg is used, consisting of a line of pipe and an air 
су about 6 inches іп diameter 9 inches long, with & piston 
movable by a lever which is employed to give а sudden push of air 
tel pipe line to blow a w all over the system. The pipe 

recommended to be at least 24 inches, and even more for 
The pipe should be smooth inside, as it can then be 


through, which is not possible with rough pipe, although signalling 
сап be effected through rough pipe. Though by no means perfect, 
electrical signalling seems to be, on the whole, the best. 

If there are, say, balanced skips for which to arrange signals, there 
are three wires ran down the shaft, two being connected to the poles 
of a battery, and the third, or middle wire, being used to connect all 
bells in series and ring them simultaneously when a circuit is made 
through any push on the system. All bells are, of course, to be placed 
between the middle wire and the same pole wire, and the pushes 
between the middle and other pole wire. A separate signal sbould 
be arranged from the pit mouth to the engine room, and vice versa, 
for the driver could not otherwise tell whence the signal comes, 
whether from the top or the lower set of skips. 

A bell at the pit mouth keeps the banksman informed as to what 
the skips below are doing. Communication with the signals below 
must only be possible vid the engine driver's apparatus. The chief 
disadvantage of the system is, that the driver has no means of know- 
ing the places of the skips except by the correctness of the signal 
given, but the author has never known of an accident, as the bells 
ring simultaneously through the mine when rang from any one place, 
"und those at any level know thereby where the skip is and what it is 


g 

In a second system a separate wire is run to each level, the two 
battery wires being run to each level also, and when a ae is 
sounded it rings only the bell at the one place and a bell or indicator 
at the mouth and in the engine room. This system simplifies the 
code of signals; the driver knows what he is doing, but the cost and 
complexity is increased. The first system is that which the author 
advises. The wires may be run in either iron pipes or wooden con- 
duits of deal 3ths in thickness, run along the roof timbers in an 
incline, and coated in and out with coal tar, the wires, No. 18 B. W. d., 
and lead covered, being held in position by wooden cleats, and all 
bells and pushes being placed in wooden boxes. This system worked 
well for eight months, which the settling of the shaft so stretched 
the wires that they broke, though no farther tronble has since arisen. 
Though exposed to much acid water, the lead-covered wires bad not 
been affected. 

When conveyed in iron pipes trouble has been found from internally 
condensed moisture, and from groundicg of the wi.es in the pipes. 

The Robinson Deep and the Simmer and Jack d a pipe 
system, and installed a bare copper wire system on double petticoat 
insulators of porcelain. Bat little trouble has been experienced. 
The wires should be at least 7/18 S W. d., and they should be 
shackled off at distances of each 100 feet, and а bight made in the 
wire to run off moisture. Below а bight in а shaft the wire continues 
not directly underneath the length above, but to one side. Armoured 
cables should be pure rubber, insulated with & lesd covering to the 
conductor aud a steel wire sheathing. Such a cable can be bent round 
corners without iojury to any part. In vertical shafts it may be 
hung well up in a corner of the ladderway, and in inclines in an 
upper corner of the skipway. The author considers that armoured 
cable is the best for signalling purposes. He considers that one 
quadruplex cable is fully as good as a pair of duplex cables, їе, one 
for the pole wires, and one for the two middle wires. Steel-sheathed 
cable may carry its own weight in vertical lengths of 300 to 400 feet, 
the connections between the lengths being in watertight boxes. 

At pump stations or landing stages, cable should be boxed in for 10 
or 12 feet above landings, and on inclines cable ought to be removed 
from the risk of baving bung on it lamps, tools, &c., and generally 
precautions taken against injury. 

There is no satisfactory si bell known tothe author. Pushers, in 
боза, do not give satisfaction. Тһе galvanometer key is better. 

ulls, likewise, are apt to b» unsatisfactory, as they depend on springs, 
which are apt to fail by rust. For batteries, the secondary cell is 

referable for cleanliness and compactness. The Leclanché primary 
s satisfactory if properly attended. Whatever form be employed, 
there should always b3 an auxiliary. The E.M.F. should range 
from 6 to 16 volts, averaging about. 

Bells and pulis must be inspected weekly at least, and all contacts 


kept bright. 


THE TELEPHONE COMMITTEES REPORT. 


Тнв following is the text of the R-port of the Select Committee on 
Telephones, published last week. The gentlemen composing the 
Committee were:— 


Mr. Bartley. Bir Reginald Hanson. 
Mr. Griffith-Boscawen. Bir Henry Howorth. 
Bir Harry Ballard. Bir James Joicey. 

Mr. Cawley. Mr. Nicol. 

Mr. Cohen. Mr. John Redmond. 
Mr. Colville. Mr. James Stuart. 

Mr. Firbapk. Mr. Tally. 

Mr. Fry. Sir James Woodhouse. 


Mr. Hanbury (Chairman). 


Text oF THE REPORT, 


Your Committee have carefully considered the evidence given 
before two Select Committees of this House in 1892 and 1895, and 
before the Treasury Commissioner at Glasgow ia 1897, in addition to 
that taken by themselves during 20 sittings. 

The Reference to your Committee is as follows :— 

“To inquire and report whether the telephone service is, or is 
calculated to become, of such general benefit as to justify ite being 
undertaken by municipal and other local authorities, regard 
had to local finance; and, if so, whether such local authorities shoul 
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have power to undertake such service in the districts of other local 
authorities outside the area of their own jurisdiction, but comprised 
wholly or partially in the tame telephone area, and what powers, 
duties, and obligations ought to be conferred or imposed проп such 
local authorities." 

The principal questions, therefore, with which your Committee 
have thonght it th-ir duty to deal ate:— - 

* I. Is the telephone service now, or is 16 calculated to become, of 
general benefit ? 

“II, Is the Poit Office in any way hindered by legal agreement or 
by good faith from competing iteelf or through licenses with the 
National Telephone Company in exchange areas ? 

“III Ooght competition to take place, and should municipal and 
other local authorities ba empowered to undertake а telephone ser- 
vice; and if so, upon what terms ?” 

In our opinion the telephone service— 

(1) Is not at present of general benefit, either in the United 
Kingdom at large, or even in those limited portions of it where 
exchanges exist; 

(2) Is not likely to become of general benefit, either in the country 
as а whole, or in existing or future exchange areas, so long as the 
present practical monopoly in the hands of a private company shall 
continue; and 

(3) As it has already become of much more general benefit in other 
countries, affording less scope for its development than is afforded by 
the greater density of population and the greater wealth and com- 
mercial activity of the United Kingdom, so it is fitted to become in 
this country, if worked solely or mainly with & view to the public 
interest, & valuable instrument in further developing the and 
social life of the nation, towards which new means of communication 
have always bitherto so largely contributed. 

Our trunk service, which is in the hands of the Government and 
is worked on the tol] system, is the most expensive in Europe. The 
exchange service, wbich is almost wholly in the hands of the com- 
pany, and cbiefly ccnfined to subscribers, is much behind that of 
some Continental countries. Daring nearly 20 years we have tried 
in turn, first, an unlimited competition, next, restricted competition, 
and, afterwards, an unregulated monopoly, in private hands. But 
the exchanges still remain limited, in the United Kingdom, chiefly to 
England, in England to urban districts, in urban districts to the 
commercial classes, among the commercial classes mainly to 
merchants and large tradesmen, and among them to those only who 
find it advantageous to become subscribers. 

The present subscription system, with the subscribers’ right of 
unlimited user, means this: that persons who are rich enough to ра 
a fixed annual sum, and who use the telephone sufficiently often to 
find such а payment advantageous to themselves, whose correspond- 
ents also рау а similar sum and ute the service with similar fre- 
quency, can alone, or almost alone, avail themselves of this mode of 
communication. It із just as if the Post Office should decide to 
despatch telegrams only from persons paying an annual subscription, 
and to allow such persons, on payment of their subscription, to 
despatch, withont further charge, any number of telegrams, requiring 
at the same time that telegrams should be addressed only to persons 
connected with the Post Office telegraphs by private wires. 

Within the London area, containing & population of over 6,000,000 
persons, there are only 237 call cffices open to non-subscribers for the 
tranamission of messages. In Stockholm there are 700 fora popula- 
tion of only а quarter of а million. 

Even where call offices exist, a non-subscriber can, as a rule, only 
send messsges. The message must, unless a previous arrangemeut 
has been made between the parties, be despatched to a subscriber, 
except where the sender and the recipient of the message are both in 
the same postal district ortown. In that case the message is written 
down at the post office to which it is transmitted, and is delivered for 
asmall charge by Exprees Messenger Service. This limited privile 
appesrs, however, to be little known to the public, and has certainly 
been insufficiently advertised. 

The Treasury minute of 1892 appears to your Committee to con- 
template a much greater extension of this system of express delivery 
of telephone messages—a system which, worked in connection with 
an adequate supply of call offices, would throw the telephone service 
open to the public at large. 

Clause 7 of the Treasury minute of 1892 is as follows :— 

“ The companies will connect their exchanges with the offices of the 
Post Oflice, in order that their snbecribers may telephone messsges— 
(a) For transmission over the publíc telegraphs; (5) for transmission 
through the post as letters; (c) for delivery as express letters ; (d) that 
they may call for the service of express messengers ; and may (e) 
request to be placed in telephonic communication with other towns 
by means of the trunk wires «f tbe Btate." 

The delivery of telephone messages as express letters was one of 
the advantages put forward by the Postmaster-General, Sir James 
Fergusson, in bis speech of March 22nd, 1892, as a result of the con- 
templated purchase of the trunk wires by the Government. “The 
concessions which might be made to tbe telephone companies are 
mainly these: that messages might be transmitted by telephone and 
communicated to the public telegraph wires, so that there might be 
free communication between the two systems; that messages might 
be sent from any telephone subscriber to be delivered to his corre- 
spondent by the Post Office; that they might be sent by post as 
letters, or by express messenger service; that no charge should be 
made by tke Post, Office for the work of taking down the telephonic 
messages and despatching them by telegraph or by post,” &. 

The present restriction of this more popular system does not appear 
to be called for by regard for the mainterance cf the telegraph 
revenue. Mr. Preece, engineer-in-chief to the Post Office, ia his evi- 
dence before us, clearly stated that in London the growth of the 
telephone service has been simultaneous with, and, indeed, has pro- 
bably produced, an increase also of telegraphic meseages. 


In any case such a restriction prejadicially affects the revenue of 
the trank wires of the Government, and confines the receipt of trank 
messages to subscribers to the National Telephone Company, except 
in the few places where the Post Office has itself an exchange. 

One obvious tendency of the present system is thus to limit the 
use of the telephone service as a whole, and especially of the trunk 
lines of the Government, to the company's subscribers, to the exclusion 
of, and at the cott of, 3 taxpayer. Another result is to 
increase the rates to su bers themselves, and these rates are, in 
fact, bigher in tbis country than {һе rates paid in similar places 
abroad. A third result is the fact that fewer hones are used. 

Mr. Gaine, the general manager of the Nations] Telephone Oom- 
pany, admitted to your Committee that the system of limiting the 
service almost wholly to subscribere, and giving to each subscriber 
an unlimited user—a system which is universal in this country and 
is adopted to a large extent abroad—had been based from the first on 
a wrong principle. The right system appears to us to be the one 
advocated strongly by Mr. Preece, and which Mr. Gavey, also an 
electrical engineer to the Post Office, has shown to be so successful in 
popularising and developing the service in Switzerland. Messages 
can be sent by non-subscribers from call ссе, and delivered to non- 
subscribers by express messengers; but, in addition to this, jast as 
some persone in this country hire private bead, Hea wires to connect 
them with the general telegraph service, and thus avoid the necessity 
of delivering messages at or receiving them from a telegraph ‹ ое, 
во persons who wish to save the journey to a call offica to despatch a 
telephone message, or to receive it direct instead of by a written 
mesage, Can secure a private telephone in their house or office on 
payment of an annual sum of (after two year) £1 12s. For all mes- 
sages actually sent, subscribers and the public alike pay the same 
fixed toll—smaller if the message is a local one, larger if it travels 
over the trunk wire; the price for all distances over trunk wires being 
in Bwitserland the same. Each message sent by a subscriber is num- 
bered, and an account against bim is kept. It follows under the 
system that every telephone can be used by the general public instead 
of being confined to the actual subscriber, with the result that in 
many towns every shop or place of business which has a telephone 
becomes in practice a public call office. 

Such & system, Mr. Preece is convinced, would be equally suc- 
ceesful in this country, and go very far to extend the telephone 
service to almost every class, It would, of course, be opposed by the 
subscribers on the existing system, who, at present, almost monopolise 
the service, and pay a аш үе for the large number of messages 
they can send. e National Telephone Company, Mr. Gaine stated, 
has already realised the force of this opposition, but it is clearly not 
one to which а municipality or the Post Office starting operations in 
апу area for the first time would be exposed. 

n addition to the general objections to the existing system, there 
are other reasons connected with the practical monopoly of the 
National Telephone Company which lead us to believe that, under 
present conditions, the service is not likely to become cheaper or more 
generally developed. 

1. Mr. Forb2s, chairman of the National Telephone Oompany, 
stated to the Committee of 1895, that at the date when the rival com- 
panies had been absorbed by the National Telephone Company, 
“ the total amount of money spent in the actual construction of the 
thing was £1,813,000; the amalgamation value and purchase value 
(those are the figures I read to уоп) was £3,105,000. The differ 
Dun Rome people are pleased to cal] the water value) was 

About £300,000 was paid for patents, which expired in 1891. 

It is difficult, of course, to ascertain exactly the differerce between 
the actual cost of constructing the system and that cost plus the 
amount spent in buying out competing companies, or purchasing 
useless plant and licenses and patents which have now come to au 
end. Nor is it clear how much bas recently been spent from capital 
on replacing the single wires by the metallic circuit system in most 
of tbe larger provincial towns. It is evident, however, that the 
service has cost the company much more than it would now cost to 
replace it by а system at least equally good. This increased cost 
must naturally iavolve either a decreased dividend to the share- 
holders, or increased rates to the subscribers. The dividend has 
hitherto averaged about 5 per cent. 

2. The license of the company expires on December 31st, 1911, and 
the Committee of 1892 recommended that it should not be renewed. 
The Post Office is under no obligation to buy even the plart of the 
company at that date, and the Post Office alone could find a use for 
such plant should all licenses alike Ъз terminated in that year. It is 
hardly 5 that any Government will give the prescribed notice 
to purchase not only the plant, but the gocdwill, фу arbitration, in 
1904—a step which was not taken under somewhat more promising 
conditions in 1897. Bat the company, unlike all eimilar monopolies, 
bas power to cbarge what rates it chooses; and in view of the com- 
paratively amall amount already placed to reserve, and the short 
period for which its licanse will run, it is evident tbat, in order to 
recoup its great expenditure, the present Ligh rates cf the company may 
soon be still further raised. "They affect, no doubt, a comparatively 
rich section of the community, who probably receive full value for 
their subscription to the practical exclusion of the non-subscribing 
public. But avy further raising of the rates, besides stopping the 
growth of new subscriptions, would inevitably produce complainte 
from all sides of tbe increased dearness of а service which becomes 
daily more vital to the trading interests of the country, and a public 
demand might in consequence arise for the Government to un 
the service itself. Unless the Government bad already an alternative 
plant available, supplied wholly by the Post Office, or ‘Partly by muni- 


inflated price might thus be imposed u the Government. 
The inducements to the company to produce oak a result are obvious, 
and your Committee cannot too strongly recommend that no delay 
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should occur in taking adequate precautions to prevent it. Mr. 
-Preece informed your Committee that it would probably take five 
years to provide such an alternative plant for the whole country. 

3. Under the peculiar conditions (or freedom from conditions) of 
its license the company bas an obvious reason for limiting the number 
even of its subscribers. As subscribers upon an exchange increase, 
the cost of the service increases so much, that a point is at last 
reached at which an increased number of subscribers fail to repay 
the additional cost. Tbe company, unlike the Post Office, from wbom 
it receives its license, has power to refuse service, and thus to pick 
and choose its subscribers, аса thereby to limit their number, and in 
doing this it is materislly assisted by the grant of extensive areas, 
which afford it a wide choice of the most remunerative subscribers, 
and at the same time go far to protect it against competition. 

As the number of sabscribsrs on an exchange is thus restricted, the 
number of exchanges within an area must, in consequence, be in- 
creased, The cost of thus sending a message through two or three 
exchanges and over the junction wires has, of course, to be paid for 
by somebody, and it is paid for in the disguised form cf a larger 
annus] subscription. Under a scheme of smaller areas than those 
which have in fact been allotted to the company, the wires which 
connect such exchavges would, in most instancer, have been Govern- 
ment trunk wires, directly producing a revenue to the Post Office. 

4. Mr. Forbes stated to your Committee that, owing to the 
necessity for the company to recoup its expenditure before 1911, it 
would probably not extend its operations into new districts sfter 
1904, and in reply to the question, “Do you mean to say that after 
1904 you will refuse all new subecribers ? " said, “I think it is highly 
probable.” Itis possible that even an esrlier date might have been 
named. What is thus true of rural districts is probably true also of 
many urban districts not yet supplied with exchanger, and is possibly 
applicable even to extensions of the service in the areas already thus 
supplied. Mr. Gaine, indeed, added in bis evidence that in no fewer 
thet 106 areas already assigned to them the company bas no 
exchange, and, though an active canvass had been undertaken, in 
some not one subscriber. It is not evident why euch areas were 
assigned to the company before any public demand existed, and it is 
difficult to reconcile the fact stated by Mr. Gaine with the evidence 
of Mr, Lamb, second secretary to the Post Office, to the eff-ct that 
areas were created only as the. publio required them, snd that, so far 
as he knew, no area bad been created which did not contain an 


exchange. е | 

5, Another serions difficulty is the question of wayleaves. Under- 
ground wayleaves are stated by the company to be а necessity of an 
efficient service in urban districts. . Between post offices and 
excbanges, and from exchange to exchange, underground wires are 
laid ге Post Office and rented to the company, and, as regards 
wires between two exchanges, in the case of towns of a population 
exceeding 30,000, the Post Office is bound by ite agreement to pro- 
vide and lay them down if & price can be agreed on with the com- 
pany. Even to these, however, objections are raised by many 
municipalities, who complain that it is an abuse of the special powers 
of the Post Office to assist a private company to disturb the public 
streeta. Bo far as regards those wires which connect exchanges with 
à post ( ffice, such a proceeding is fully justifi-d by considerations of 


the public interest.: As regards those between two exchanges the 


justification is less obvious, although no doubt such an arrangement is 
in accordar.ce with the terms of the agreement. The legal right, how- 
ever, cf the Post Office to enter into such an agreement is disputed by 
tome of the large municipalities. The Post Office bas not exercised 
the statutory powers which it claims to lay underground communi- 
cation for the company between the exchanges and subscribers of 
the company. All municipalities can refuse their consent to such 
wires being laid by the company itself, and many have, in fact, done 
so. Let it is jast these wires which are declared by the company to 
be a necessity for any effective service. The service hitherto given 
has been conducted chiefly by overhead wires, and for these the com- 
pany has been genorally able to get wayleaves, though at times, in 
order to obtain there, it has had to resort to the peculiar power it 
possesses of refusiog service, excapt where onerous conditions are 
agreed to. Tbis power does not appear to your Committee to have 
been always used in a satisfactory manner, and the conditions attached 
to the agreement bave in many cases misled subscribers. Parliament 
has repeatedly refared to extend the wayleave powers of the company, 
and it does not appear likely to grant them now. | 

Моге seríous than tbe difficulty of obtaining new wayleaves in the 
fature is the precarious tenure of those which already exist, overhead 
and underground alike. Mr. Gaine gave evidence to show that out of 
143,000 miles of the company's wires, 120,000, or about five-sixths, 
are liable to be removed at short notice of six or 12 months. 

Even the underground wayleaves between exchanges and sub- 
госта granted by local authcrities, and which exist mainly in certain 

tge ротада towns, where special sgreements have been come to 
kiere e Company, afe liable to be terminated in some cases after 12 
tim In others after six months’ notice. The Post Office has for some 
: pi past granted the use of underground wires between its local 
"à ces pu the exchanges, or betwcen two exchanges in various large 
lank ut no binding arrangements have yet been made, and Mr. 

mb stated that even the draft agreement had not yet been sub- 
mitted to the company. 

In "16 opinion of your Committee the service given by the com- 
ры. ough not generally ineficient, is inadequate. For the class 
ieee и bers who have a right of unlimited user, and whom almost 
high, th е ars are serves, the rates cannot be considered unduly 
Continent, gher than are paid by similar subscribers in many 
only А, countries, but to the large majority of the public who 

ое a limited user the rates are prohibitive. 
Mid so well that a service already so essential to commercial men, 
indireot] a üculated under other conditions to benefit direotly or 
у all classes of the community ought no longer to be treated 


as the practical monopoly of a private compsny, a course for which 
no legal or moral necessity appears to exist, arid especially ought not 
to be worked on а system and under conditions which confine its 
benefits to a limited class in selected areas, permit preferentis] rates 
to be charged, aud allow a private licensee of a public monopoly to 
refuse the use of а business necessity to one tradesman and grant it 
to bis competitor under similar circumstances, impose no limitation 
of charges, and leave the public at large dependent on a service 
which is in its turn wholly dependent upon innumerable wayleaves 
held upon very precarious tenure, and nearly all liable to be 
terminated after six or 12 months’ notice. 


II. 


We had next to consider whether municipal and other local 
authorities should have power to undertake a telephone service, 
regard being had to lccal finance. Your Committee, however, felt 
bouud, before dealing with tbis question, to fully satisfy themselves 
that the Post Оса is not prevented, either by legal agreement or by 

faith, from limiting or endiag the monopoly of the company. 

On the right of the Post Office to compete ia any ares, either itself, 
or by means of licensees, the written agreements between the Post 
Office and the company are distinct and unmistakable. Bat in the 
evidence given before us, Mr. Forbes endeavoured to insist on verbal 
understandings which he alleged to exist, restricting the evident 
meaning of the written contracts. 2 

This in contradiction with the evidence given by him in 1895. 

In. 1892 Mr. Lamb gave the following evidence before the Select 
Committee on the Telegrapbs Bill: — E 

„(Q) 114. Is there any understanding that the Post Office will not 
compete with the companies iu these areas ?—(A.) No; under the 
existing licenss it is expressly reserved that the Postmaster-General 
can either give a licanse, or may himself carry on the business; and 
that is to be a distinct part of the new understanding." (.) 115. 
The minute ssys: ‘Tho Department holding itself ready to comply 
with the reasonable demands of any town or district Sapposing it 
were maintained that there were already reasonable facilities given 
by the company, would it still be open to the Post Office to compete? 

—(A.) Yes, that would be distinctly reserved.” i 

In 1895, Mr. Lamb gave farther evidence before the Select Oom- 
mittee on Telephones. In answer to Sir Charles Oameron, with 
reference to Clause 18 of the proposed Agreement, he said, (Q ) 259. 
“There is no donb’ the Post Office could, without any breach of 
honour or contract, grant additional licenses.” | 
m (Q.) 260. Or faith ?—(A.) Ог faith; there is no doubt about 

at" = v i 

Before the same Committee Mr. Forbes himself was examined, as 
follows, ns to this evidence:—(Q) 4,643. “ Mr. Lamb, whom we 
examined, or who was & witness on behalf of the Post Office, said (I 
think I can almost quote his own words) that the Post Office was 
certainly not in law, on the strictest interpretation of the agreement, 
in any way debarred from granting compefing licenses, and that it 
was under no obligation, even in honour, not to grant competing 
licenses ?—(A.) I believe they are absolutely free. (Q) 4,644. You 
agree with him that there is not even an honourable engagement on 
the part cf the Pust Office not to grant competing licenses ?—(A.) The 
Post Offica are absolutely free. I will go a little further, and say that 
in all the negotiations (which were prolonged) there never was the 
slightest suggestion, directly or indirectly, of any such cession on the 
part of the Post Office of a promise or pledge to lock up their own 


discretion." 
(To be continued.) 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 


‘NEW PATENTS. — 1898. 


Compiled expressly for this journal by W. P. Тномрвон & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


16,679. “Improvements in cut-outs for high voltage electri 
currents," Н. M. Darran. Dated August ны E : 
16,706. “Improvements in electric supply meters." E, . 
Dated August 2nd. did duca 
16,714. “Improvements in systems of electrical distribution." 
Tum BRTIISH Тномвом-Ноовтон Co., Lrp. (O. P. Steinme'z 
United S'ates.) Dated August 2nd. (Complete) B 
16,715. “Improvements ia systems of electrical distributioo." 
Tus Barrie omson-Hovustom Co. Lrp. (О. P. Steinmetz 
United States.) Dated August Зад, (Complete) 
16,716. “Improvements in systems of train control.” 
British THomson-Houston Co, Ітр. (E. W. Rice, jun. 1 
States) Dated August 2nd. ( Complete.) ' 
16,717. "Improvements in trolleys.” Tue Вагпен Тномво, 
Housrow Co, Lro. (F. E. Case, United at 
5 ( , я States) Dated Anguet 
16,734. "Improvements in electric Iccks and combi 
mechanism therefor.” Р. A. Newrom. (Н. d. Carleton, United 
Btates.) Dated August 2nd. (Complete.) / ( ' 
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16,754. Improvements in ooin-freed apparatus for the automatic 
CH) electric current." О. Вшввввтиш. Dated August 2 ad. 
omplete. А . 


16,771. "An improved electric sig alling system." E. B. MART. 
Dated August 3rd. i ES d 


16,775. “Improvements in and connected with the mauufacture 
of filaments of carbons for electric lamps.” J. B. ри ALZUGARAY. 
Dated Auguet 3rd. : 


16,807. “Improved methods of controlling and directing electro- 
deposition of metals and alloys.” W. D. Чооон. Dated Augnst 3rd. 


‚16,817. "Improvements іп automatically operated electric 
aus ag apparatus for railways and the like.” L. LnDod. Dated 
aga 


16,834. '" Improvements in means for the automatically regulated 
ebarging of electrical accumulators.” О. U. E. Рвтиввин. Dated 
August 3rd. (Complete.) 


16,871. "Improvements in coupliag arrangements for connecting 
electric wires." A. SBS. Dated August 4th. 


| 10,872. "Improvements in electrical signalling on railway trains." 
A. Bntgrs. Dated Augast 4th. 


16,875. “Improvements in electricity moters.” Е. SOHATTNEB. 
Dated August 4th. (Complete) _ M 


16,876. “Improvements in secondary electric batteries or 
acoamulators.” E. J. Огалвк. Dated August 4th. Е 


16,883. " Apparatas for heatigg and cooking by electricity." М. 
Hansen. Dated August 4th. | 


16 888. “Improvements in electric bell pushes for communication 
purposes in railway trains.” J. R. Косгиз. Dated August 4th. 


16,902. "An improved electromotive mechanism for clocks and 
the like.” H. H. Laxes. Dated August 4th. | 


16,938. “ A new or improved electric contact making device." Н. 
BisaHax. Dated August 5th. 


16,9947. “Improvements in arc lamps.” H. 8. Dopp and R.L 
BaAGNALL, jan. Dated August 5th. | 


16,972. “ An improvement in jointing boxes for coupling up and 
insulating electric wires.“ Т. McEwan. Dated August б. 


16,973. “Improvements in or connected with electrical conductors 
and anodes for electrolytic and similar purposes.” THz GENERAL 
Evgorsotyrio Par Company, Lurren, L. HARGREAVES, and 
W. Өтоввв. Dated August 6b. 


16,981. “ Improvements in and relating to electric wiring for lamp 
circuite.” D. Maxwart. Dated August 6th. 
16,999. “Improvements in or relating to electric accumulators.” 
E. ANDREAS. Dated August 6th. | 
17,026. “Improvements in or connected with electric meters.” 
H. Reason and Taz Мотсгг, Югвотвіс Trust, Lrurrmp. Dated 
August 6th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. Р, 
THomrson & Oo, 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


2,999. “Improvements in transmitters of Morse telegrapbic 
apparatus for continuous and alternating currente" С. Боза 
and P. Товскш. Dated February 5th, 1898. Relstes to 
imprcvemente in transmitters of Morse telegraphic apparatus 
for continuous and alternating currents. 16 consists of а metal 
р which is bent to a channel shape and open below, ard 

placed upon and secured by means of screws to the lever of a 
Morse transmitter. To this plate there is pivoted a stirrup, one end 
of which is bent below tho lever of tbe transmitter. A small plate 
or table of bono, ivory, or other insulating material, is secured to the 
said stirrup. A spiral spring is secured at one end to the trans- 
mitter and at the other end to the stirrup; there isalso a contact pin 
for effecting the breaking of the circuit. 2 claims. 


8,569. "Improvements in electrical apparatus for indicating or 
recording at a distance the positions of an A 
movable object." A. Costopis. Dated February 12th, 1898. 


to a for automatically indicating or recording at a distant. 


receiving station the consecutive itions occupied by an index 
hand on а dial or graduated base plate on which it is pivoted. 16 
consists of a compaes needle, which takes the place of an index hand, 
and underneath it there is mounted a series of contact pieces insu- 
lated from each other. They are supported by a ring insulated from 
the same bya ring of ebonite. The metallic ring is connected by 
means of arme, with a collar mounted on the axle of the compass 
needle, and situated underneath the ring from each of the contact 
es, в separate wire leads to the receiving instrument, which con- 
ins a electromagnetic for each wire within the circle of 
contact plates is mounted a concentric contact ring, from which a 
oo iductor leads to one pole ofja battery connected at the other 
pole with parallel conductors. 2 claims. 


4435, “ improvements in electric si 
railways.” С. S. Davy. Dated May 18th, 1898. to improve- 
menta in electric signalling apparatus for use on railways, and is 
designed to provide an improved system of signalling by means of 
electric bells. It consiste ia the arrangement at suitable distances 
in advance of each signal, a short bar which is ada to be de- 
prenec by the flanges of the wheels of the engine train. This 


прасла сое заса 


7,433. | 
alloys and the production of carbides by electric heat." H. Ascumn- 


of iron, lime, and carbon is treated in the ordinary electric furnace, 
metallic iron is obtained on one side; on thé other side carbide of 
calcium. 1 claim. 


10,585. “ Improvements in electric resistances.” W. P. TROMPSON. 
e Ohemisch- Elektrische Fabrik Prometheus " Gesellschaft Mit 


resistances formed of a metallic burned on a suitable insulating 
material For the lace or varnishes, such, for 
instance, fins ; are used, which do not carbonise 


are deposited. As metallic coatings, that is, as resistance layors, there 
are employed la dq preciosa metals which in turn are barnt on the 
above-men varnish layers in the manner of decoration. 


penetrates through the la 
quantities thereof up roducing objectionable fumes and 
wasting the material. үи дш th | 


extending up through the layer of material, so that the gases produced 
gu e o 80 U 
escape Ich the without entering into combustion. 4 claims, 
11,783. " Improvements in and to conductors for electric 
railways.” Н. Н. Laxe. (W. Willard.) Dated May 24th, 1898 
C K electric mo 


of electrical engagement therewith by means of the , and 60 
supplies current through the trolley to the car motor. 

p bly laid midway between the two rails of the track; upon the 
aleepers is laid in suitable chairs an insulated conductor. The chairs 


are grooved to hold a pipe which carries the conductor; a stra 
is bolted at each end to the chair w 


peo ота шарре ш 
olds the pipe in place. The whole may be spiked or otherwise 


secured to the sleeper. 2 claims. 


12,019. Manufacture of active 
5 H. Товгав and J. H. GRAEDER. 
98, 


ese lead compounds, after being wi 
are y stirred up with dilute sulphuric acid to form 

a paste, which is then applied to the lead and dried, after 
which the finished plate is formed. Та бота ше there is produced on 


the positive plate peroxide of lead together with a layer of sulphate 


of lead, the latter causing resistance and correspondingly reduces the 


these plates so readily crumble away. According to the t in- 
vention there disadvantages are obviated by active 
material entirely of lead sulphate; in this case the which 
occars during the charging of the cell produces lead on the 


Oo. Lrurrmp, and J. Еви. Dated June let, 1898. Relates to 


the gong; when the current is interrupted the spring causes the core 
back claim. 


and strike the opposite side of the gong. 1 
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THE ELECTRICAL RESISTANCE OF 
ALLOYS. 


TuE behaviour of pure metals and alloys as regards their 
electrical resistance at low temperatures has been established 
by the researches of Profs. Dewar and Fleming. It is now 
well known that in the case of pure metals there are indi- 
cations that resistance would vanish at absolute zero of 
temperature, and that in the case of alloys this diminution 
would follow quite a different law. The question is dis- 
cussed by Lord Rayleigh in a short article in Nature, 
June 18th, 1896, where he suggests that thermo-electric 
effects may possiblysexplain the behaviour of alloys. We 
are to imagine a conductor composed of two simple metals, 
arranged in alternate laminæ perpendicular to the direction 


of the current. According to the discovery of Peltier, when 


an electric current traverses such lamin there is either 
development or absorption of heat st the junctions. Lord 
Rayleigh then explains that “the temperature disturbance 
thus arising increases until the conduction of heat through 
the laminæ balances the Peltier effects at the junctions, and 
it gives rise to a thermo-electric force opposing the passage of 
the current." We are next to assume that the back E.M.F. is 
proportional to the direct current, and therefore that it has the 
same effect as true resistance. He gives an expression for this 
pseudo resistance in terms of the thermo-electric force of 
the couple, tbe conductivities for heat of the two metals, and 
the proportional amounts by volume in which the two metals 
are associated in the alloy. It is an expression independent 
of the number of lamine; “the number of couples which 
co-operate is indeed increased by finer lamination, but the 
efficiency of each is decreased in the same proportion by the 
readier conduction of heat between the junctions.” 

Mr. Saville Shaw, in Nature, August 11th, 1898, returns 
to the problem, and considers it in the aspect of the micro- 
structure of alloys, giving a very beautiful illustration of 
laminz observed in a silver-lead eutectic. We may remind 
our readers that an “eutectic” is the part of в molten 
mixtare of metals that is the last to solidify; it corresponds 
to the “ mother liquor” in the case of crystalisation from 
solutions. When s plumber is making a “ wiped joint,” 
small portions of the solder first solidify, or are liquated ” 
out, and there is left the “ eutectic,” which remains molten 
long enough for him to finish the operation. Prof. Roberta- 
Austen treated of “ entectics in his last Cantor lectures, 

The delicate crystalline appearance of the sections of 
eutectics photographed by Mr. Saville Shaw helps us to 
realise the nature of the lamine concerned in Lord Ray- 
leigh’s theory, but it is not necessary to limit our ideas as 
to the size of the lamina to the dimensions of the markings 
seen in these sections. The theory makes no restrictions as 
to their fineness, so that we may imagine them, if necessary, 
to be of molecular dimensions, This extreme fineness of the 
transverse lamin, and the close packing of the coaples, 
assiste us to account for the rapidity with which the 
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various electrical and thermal actions operate when starting, 
stopping, or reversing the current. But even with this 
assumption, it is not quite evident why the Peltier effect 
should begin to act so suddenly, continue so steadily, and 
cease so abruptly with the current—in other words, why the 
resistanoe of the alloy should be constant, at a given tempera- 
ture, if it depends even partly on a Peltier effect. A very 
interesting case to consider would ba the resistance of au 
alloy at the neutral temperature of the constituent pair of 
metals. At this temperature the metals are thermo-electric- 
ally identical, and the Peltier effect vanishes. The 
corresponding resistance should be the ¿rue resistance at that 
temperature. The reversal that occurs at the neutral tem- 
perature may be associated with the curious behaviour of 
alloys having negative temperature coefficients. 

Mr. Saville Shaw's photographs represent the section of an 
alloy of lead with 2:8 per cent. of silver, the texture of which 
is intensified by etching with acetic acid. He has also 
succeeded in separating some of the bright silver lamine. 
They are extremely thin, and transmit a greyish violet light. 
He considers that the processes of rolliog and wire drawing 
would not entirely destroy this laminated structure, and that 
ite existence would almost certainly result in thermo-electric 
effecte, such as those required on Lord Rayleigh’s suggested 
theory. This is positive evidence of the greatest value, and 
we hope it will stimulate physicists to a further discussion of 
the matter. Experiment is very much hampered by the 
various thermal conductions that complicate the electrical 
actions within the wires, and also by the many forms in 
which metal exists in alloys. Prof. Roberts-Austen mentions 
at least four eutectics for copper-zinc, aud six for copper-tin. 
Let us then suppose a copper-zinc-tin alloy to be formed into 
a wire; it would consist of at least ten eutectics, intermixed 
with scattered proportions of metals liquated at different 
temperatures. This mass bas further to be complicated by 
hammering, rolling, annealing, and wire-drawing. When 
we remember that the Peltier coefficient varies with every 
touch and turn of the metals forming the couples, it is 
indeed difficult to explain the constancy of the electrical 
qualities of the alloys of which standard resistances are made, 
if it is the Peltier effect that governs their conductance. 


THE RELATIONS BETWEEN PUR- 
CHASER, ENGINEER AND CONTRACTOR. 


Apropos of this subject, Mr. W. H. Bryan, in a paper 
recently presented to the American Society of Mechanical 
Engineers, takes up a position in favour of the engineer 
rather than of the contractor. He argues somewhat 
against the view that contractors should be allowed to 
supply standard goods, on the ground that a too rigid 
standardising ія apt to hinder progress. Some manufac- 
turers are slow to adapt their designs and patterns to 
advanced and improved practice, and an engineer is justified 
in calling for the latest ideas to be embodied in his schemes. 
An engineer does not always get credit for what he does 
in this respect. In a recent case which came before the 
Lew Courts, the payment of an engineer’s fee was 
disputed, the chief ground being that he had specified 
for an 8 feet diameter Lancashire boiler, instead of 
for one of 7 feet, like the pre-existing boiler about 
80, if not 35, years old. There are some persons 
whose object is to obtain an engineer’s services for 


nothing, and no doubt many engineers have experienced the 
ingratitude of clients in whose interests they have 
done treble the work they need have done, only to find 
that the result has been to give an opportunity to dispute 
payments. 

The rapid changes in electrical engineering are Mr. 
Bryan’s reasons for objecting to a too hard and fast rule 
of standards. Standard apparatus is only possible, of 
course, when we are assured of a fairly constant demand 
and reasonable permanence of type. But are changes now 
so rapid that we cannot assume a reasonable permanence 
of type? Advance in electrical machinery will not be so 
speedy now that the more experimental stages are past. In 
1860, or thereabouts, the Lancashire boiler had a diameter 
of 7 feet. To-day it is only 8 feet, though there are 
larger sizes. Nearly 40 years have been occupied in gaining 
a foot of diameter, and though in the same period pressures 
have increased, this has been met by mere additions to plate 
thickness, superior detail in rivetting, and stronger 
materials with better tools and workmanship. But there 
has never been a time when the standard boiler could not 
have been asked for and obtained, and in a settled industry 
types change slowly, and standards are allowed to exist 
several years before any startling advance is made. Obviously, 
as Mr. Bryan says, the unscrupulous contractor must be 
guarded against.. But ів it not often impossible to get good 
work at the price of the lowest tender, and is it fair to an 
engineer to put him in the position of demanding something 
which is ostensibly offered at less than cost price. We think 
not. Nor is it fair to honest contractors to accept the 
lowest tender when this is obviously incorrectly estimated. 

The subject is one of great difficulty. It is perfectly 
clear that an engineer should protect his client against 
overcharges such as must inevitably result from a demand 
for the very latest improvements unless his client і 
willing to incur the expense. It is equally clear that the 
lowest tender must not be accepted if this implies the 
use of so-called standard appliances which are really out 
of date. We do not desire to regard the contractor as super- 
honest, but it is necessary to realise that a contractor’s aim 
is to make money, and the engineer who accepts a tender 
which cannot be carried out at a profit ought to be careful. It 
may pay to tender at a loss in order to work off materials 
which have, perhaps, just been thrown on a contractors 
hands, and it would be only vexatious to prevent such a low 
tender being accepted. At the same time, abnormally low 
tenders are suspicious, if not dangerous. We know that when 


contractors are really doing good work, some engineers make 


trouble for the sake of doing во, much as policemen make 
cases so as to appear to be doing their duty. Clients are as 
often to blame for trouble as are contractors. We have pre- 
viously stated in these columns that we look upon the daty 
of an engineer as obtaining for his client the best possible 
results for a given sum, not to produce elaborate plans and 
specifications for articles that can be purchased like tin- 
tacks. 

It is often to the unreasonable and ignorant expectations 
of clients that such useless documents are prepared. They 
engage engineers, and having done so, perpetually interfere 
and meddle with what they do not understand. They 
listen to all kinds of extravagant tales from other interested 
persons, and burden themselves with many extra expénses, 
which they endeavour to lay upon the engineer. Limited 
companies, with uninformed non-technical directorates, are 
apt to be great offenders. Because they cannot understand 
things, they suspect every evil, and incur losses for share- 
holders, whose interesta they are supposed to safeguard. 
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Tus No.1089, Avever 96,1806] THE ELEOTRIOAL REVIEW. 


OZONE: ITS PRODUCTION AND APPLI- 
CATIONS, 


Sce Da Moncel produced ozone some 40 years ago, by 
passing an eleotrio current from a Rbumkorff coil through a 
condenser composed of two metallic plates separated from 
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та. 1.—- TRI Pants OF AN ELEMENT OB OZONISER. 


А grid with а glass sheet behind which is intended to separate it from в flat electrode. It is placed 
frame, which is coated with an insulating material, and which serves to keep the 


inst & wooden 


electric plates and electrodes together. Next to this is a flat electrode, 


each other by a sheet of glasa, it has been generally admitted 
that high tension currents should be employed in the produc- 
tion of this remarkable gas, The discovery of the “step-up” 
transformer has now made it possible to develop from this 
mere laboratory experiment an economical method of pro- 
ducing ozone on an industrial scale. No one has done more 
in this direction than Mr. E. Andreoli, whose patents appear 


to cover almost every conceivable application. The diffi- 


culties of using ozone in technical operations have been 
enormous, but they have mostly disappeared before the 
tenacity and ingenuity which Mr. Andreoli and his sons have 
brought to bear upon those practical problems which have 
baffl:d ғо many others. 

The most formidable obstacle to be surmounted in pro- 
ducing large quantities of ozone from the atmosphere is the 
beat of the discharge which has the effect of “ unconden- 
Bing, as it were, the ozone into ordinary oxygen. Beaides 
this, when the temperature rises the glass which is used to 
separate the metallic electrodes gradually loses its dielectric 
property, and even becomes а conductor of electricity. The 
current soon passes through the glass. which cracks, and 
the apparatus then ceases to work. These difficulties were 
po ed out long ago by Hantefenille and Chappuis, two in- 

ustrions workers in this field of research. The silent elec- 
trio discharge causes a considerable rise of temperature, and 
it is conceivable that its luminous waves being continually 
Ты from the electrodes upon the sarface of the glass 

lelectrio eventually cause disastrous results, reducing the 
Yield of ozone to an insignificant amount. 

p Exhanstive experiments have proved that the chief cause 
of the heat generated in an ozoniser is the density of the 


current being too great. Flat electrodes have been tried, . 


bnt with а current which would be sufficiently | 
à arge for a 
point bearing electrode facing a flat plate, they "ive neither 
gow nor ozone, Flat electrodes require a denser current 
heat Point-bearing grids, and this means the production of 
‚‚ It has therefore been found preferable to use electrodes 
ed Vus re ha points, which on both sides of a 
^ or j j i 
against flat su 1 work, points against points, or points 
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There is more to be said than one would think about the 
inflnence of points in the production of ozone. It is obvious 
that the “electric effluvia, as Hanksbre called it, will flow 
out better and more powerfully from a multitude of points 
than from a flat plate on which the tension is uniform. 
More ozone is formed at augles or points than on flat 


gurfaces, plain tubes, &c. It is at the top of a cone that the 
| eleotrio density has itg greatest 


value, and electricity accumu- 
late: there so abundantly when 
tne point is very sharp, that 
| in spite of its insulating pro- 
| ies the air is electrified, 
| repelled, and replaced by a 
| 


fresh amount of sir, which is 
in its turn electrified, and во 
on. Points have not, ав 
Franklin thought, the power 
to attract the electrio fluid, 
but they have the property 
of liberating and discharging 
with the greatest rapidity the 
electricity with which they are 
charged. 

The conclusion to be drawn 
is that with point-bearing 
| grid-like electrodes, small elec- 

tric currents are available for 
the production of ozone without 
any injurious rise of tempera- 
ture. | 

The generators constructed 
by the Electric Ozone Syndi- 
| cate, working Mr. Andreoli's 

5 patents, are used in such a 
a way that the formation of 


5 detrimental heat is prevented. 


The surface of the eleotrodes 
and of the dielectric is oon - 
siderable, the speed at which 
the air is forced through the 


apparatus is great, and the glow of the silent electric disoharge 
is reduced to a minimum. Thus the glow being feeble and 
hardly visible, its calorificirow г is insignificant, and there is 
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Еа. 2.—A UNIT OzomisEB CONTAINING 80 SQUARE FEET ОР. 
ELECTRODES. 


no formation of nitrous compounds, which can only be pro- 
duced by powerful e ffluvia due to a very high electrostatic 


tension, 


p 
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The commercial ozonisers of the Electric Ozone Syndicate 
are extremely interesting from an industrial point of view. 
They consist of grids formed of serrated wires of aluminium 
and of flat aluminium plates. These are kept separated by 
sheets of glass, and the whole of the plates and grids are 
held together by wooden clamps. Their construction is very 
simple. There cannot be any uncertainty or disappoint- 
ment about the regular production of ozone however large 
the installation may be, since, if a given quantity of ozone 
is produced by в given surface of electrode in an ozoniser 
with a given expenditure of electrical energy per hour, it can 
be calculated accurately how many similar ozonisers will be 
required to obtain a desired quantity of ozone ina given 
time. These commercial ozonisers prodace about 125 
grammes of ozone per kilowatt. Until last year, when Mr. 
Andreoli greatly improved his apparatus, the output was 


| a o 
% 1 


ES 


Еа. 3.—A HaALr-EILOWATT OZONE BATTERY. 


Contains eight sets of electrode units grouped in parallel and worked by a Crompton transformer. When 
the current is 0°75 watt per square foot of electrode, the 9 із 60 grammes of ozone, ог 190 grammes per 
0 


kilowatt; 85 volts 0 amperes in the primary circuit; 2,800 v 


30 grammes of ozone per horse-power-hour. The cost is 2d. 
per 1,000.watt-hours. 

An element or unit of ozoniser is a set of five grids, six 
glass separators, and six flat plates suitably mounted ina 
frame. It represents & surface of 80 square feet. The 
average power of current per square foot is 0°75 watt. The 
most advantageous conditions of obtaining в good yield of 
ozone, and at the same time for safely working the ozone 
generator daring a long run, are fulfilled when the current 
abeorbed for the electrification does not exceed 0°75 watt per 
square foot of electrode. At this rate 60 watts are required 
per set of 80 square feet electrodes. 

The electrodes of the ozoniser which has just been 
described are point-bearing grids facing flat electrudes. 
The point-bearing grids are composed of a number of 
serrated wires, mounted on rods running through them and 
kept separated by washers. In some cases, instead of a 

oint-bearing grid facing a flat aluminium plate, two point- 
aring grids are used for producing ozone. 

A good yield of ozone is obtained by observing the 
following principles: The current in the primary circuit, 
and the tension in the secondary, must be as low as ible, 
and the active area of the ozone generator must be very 


ts 0°13 ampere in the secondary circuit. 


large. The greater the speed of the air passing between the 
points of the grids and the flat plates the better the yield of 
ozone. For commercial purposes it is much more advan- 
tageous to have a large mass of diluted ozone than the same 
quantity of ozone in а small volume of air. The feebler the 
glow the less the temperature rises, and if there be a slight 
generation of heat the strong draught of the air which 
passes compensates it. The air must be evenly distributed 
through all the elementa of an ozone installation, во as to be 
evenly submitted to the ozonising discharge. When these 
conditions are not fulfilled, $.»., when high tension currents 
are used and the glow is very brilliant, the smell of the 
ozonised air is strong and somewhat pungent owing to the 
formation of nitrous compounds, and less ozone is produced. 

The role of ozone in industrial operations is destined to be 
very great, and whenever powerful oxidation is required at 
low cost, acting continuously 
and rapidly the ozoniser may 
be used with advantage. 

Ozone has been successfully 
applied to the maturing of 
wines and spirite, the sterili- 
sation of vate and casks, the 
oxidation of oils, the seasoning 
of wood, the manufacture of 
artificial perfumes; to the 
treatment of spent oil, the 
bleaching of textiles, the 

urification of starch and 

extrine, "s xin : 
vinegar, the bleaching an 
deodorisation of oils and fat, 
and to the manufacture of 
many chemical products. We 
have ourselves watched Mr. 
Andreoli at work with many 
substances which have been 
sent to him for experimental 
treatment, and have been 
surprised to see the wonderful 
resulte which he obtains. The 
other day when ws were 
present, there were some experts 
from Holland testing for them- 
selves the efficacy of ozone 
in the purification of water. 
Judging from the favourable 
reports which have been 
received from medical men, 
we should suppose that the 
use of ozone will soon become 
general in the treatment of 
disease, for excellent results 
have been obtained in the 
treatment of anæmia, whooping 
cough, malaria, tuberculosis, 
wounds, ulcers, &c. The Elec- 
tric Ozone Syndicate makes 
some very uad and cheap inhalers, &c., for the use of 
patiente for whom the application of ozone has been prescribed. 

Amongst other useful applications is the use of the 
ozoniser in the purification of the air in hospital wards, and 
in places where the 5 is vitiated by the congrega- 
tion of many people. Ventilation, too, can be obtained 
either with a current of ozonised air circulating in a oon- 
tinnous manner, or by forcing it through rooms at intervals 
in the day-time or night. 

No one can say that the various forms of apparatus which 
are now being made under Mr. Andreoli's patents are mere 
laboratory playthings. They are, on the contrary, practical 
apparatus, capable of being installed under conditions of wear 
and tear, and of doing their part efficiently without breaking 
down in any industrial operations for which they may have 
been devised. 

Although ozone is not a new thing, there is a great deal 
of inertia in those trades in which ozone could be most use- 
ful. This inertia, however, is being overcome, and the 
reluctance of manufacturers is disappearing, for Mr. Andreoli 
can demonstrate practically anything he claims that his 
apparatus can do. We believe ourselves that there is a great 
future for the Andreoli ozonisers. 
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THE ELECTRICAL REVIEW. 


HOW TO DESIGN A DYNAMO.’ 


Tux reader who carefully peruses the following set of lessons 
must not expect to emerge from his study a perfected dynamo 
designer. All that is expected and hoped for is to give the 
student an idea of what must be taken into consideration in 
designing в machine, and ibly to assist him in making 
moderately successful small bi-polar designs. 

The formule and other data, by the aid of which the 
dimensions of direct current machine are determined, are 
of a varying character. Some are magnetic, some electrical, 
and some mechanical, and of all of these some are rational, 
that is, deduced from scientific laws, and others are empirical, 
that is to say, they are modelled to fit the facts as they are 
experimentally found, and are the result of practical experi- 
ence. Almost every designer has his own ideas as to the 
best empirical formule. By far the best way to understand 
how to design a machine is to follow through the methods 
employed in designing an actual machine taken for an 
example. 

To this end we will assume that we are designing a 100- 
light dynamo of the high speed, belted, drum armature type. 
The machine is to be of the simple horseshoe form, with the 
armature uppermost. It is to operate at 110 volte, and is to 
haves margin for compounding. The compounding is to 
be 10 volta. The prescribed speed of the dynamo is to be 
1,500 revolutions per minute. These are all ordinary com- 
mercial conditions, and very easy to fulfil. 

The first step is to calculate the total current ontput of the 
dynamo. An ordinary incandescent lamp takes an average 
of J ampere, and the machine will therefore have a total 
output current of 50 amperes, which must be available for the 
outaide circuit. In addition to that we must have some current 
for the purpose of exciting the fields. In such machines as 
this it is found that the fields can be excited with about 6 
per cent. of the total output of the dynamo, that is to say, 
8 amperes in this case, making the total available current 
53 amperes. If, therefore, we calculate a wire for a 
machine which can deliver 55 amperes, we shall have an 
ample margin. 

The machine is to be of the bi-polar type, and consequently 
there are two cirenits in the armature, each of which must 
carry half the total current, viz, 274 amperes. The first 
question therefore arises, how much must this wire be to 
carry the current without heating ? In this case we must 
resort to practical considerations and note just what has been 
the resulta with other armatures. A single wire freely 
il ate in mid-air will carry much more current than if 
tightly wound into a bobbin. The following table, which 
has been prepared by a prominent designer, is a very safe 
criterion by which to go :— 


Amperes per 


square inch, 
Small high-speed armatures ... 2,500 to 3,500 
Lar е m za 1,500 ,, 2,500 
Small low-speed armatures ... 1,500 ,, 2,000 
Large » » 15 1,100 „ 1,600 


However, heating is not the only consideration. We want 
an armature of low resistance, because there will be leas drop 
in such an armature and the regulation will be better. 
Therefore these figures represent the limits to which we may 
go, and not necessarily the wire we shall choose. Consulting 
the table, we see that, as that is a small high-speed armature 
we may safely assume a current density of 2,500 amperes per 
square inch. If we are to deeply notch this armature with 
teeth, and thereby bury the conductors in a confined space, 
we shall have to choose a lower density. Modern armatures 
are built in this way, and therefore we may select 2,000 
amperes per square inch as a suitable value to adopt in fixing 
the size of our armature wire. 

А The calculation is a simple proportion. The wire carries 
74 amperes, a it is obvious, therefore, that its sectional 
чч should be 2000 inches, which is equal to *018625 square 
A Here an economical consideration enters. It would 
tn to bave a special wire drawn for such a small machine 
salti and we must choose the nearest standard size. Con- 
No oe ` wire table, we find that the nearest standard size is 

‚ © Drown & Sharp wire, the area of which is “012966. 


American Electrician. 


Then the question arises : How large must we make the 
armature core, and how many of these wires shall be wound 
upon it ? 

The size of the armature core depends almost entirely upon 
the number of wires that it must carry. It must have 
sufficient circumference to hold them all, and also to make 
room for teeth. To determine this, we must make а 
preliminary calculation. The total E.M.F. which this 
armature must generate is 110 volta for the lamps, 10 volts 
for the drop in the line, and we mast farther add a percentage 
for the drop in the armature. If we choose 130 volts as the 
total voltage the machine must generate, we shall be on the 
safe side. 

T'he voltage, speed, flux, and number of conductors on & 
direct current bi-polar machine are related as indicated in the 
following formula :— 

NOT 
Е = 100,000,000 

in which E is the total E.M.F. of the machine, N is the total 
number of lines of force, c is the total number of conductors 
on the surface of the armature, and > the revolutions per 
Second. Of these various factors, we know the fol- 
lowing :— 

E — 180. 

T 25. 
Substituting these in the formula, we find that the product 
N c must equal 520,000,000. We are now at liberty to 
choose any value of flux and number of conductors which 
wil multiply to that product. Here we must refer to 
practical experience to find out what is suitable in such a 
case. The following table serves to show the total fluxes 
employed in dynamos of various capacities of the high-speed 
drum type. 


! 
Average Usoru | Average leakage 
coetticient. 


Conductor 
velocity. 


Capacity in | 
kws, Feet per second. 


Lines of force. 


—— ——— — 


1 25 200.000 2 00 
:25 30 333,000 1:90 
5 32 550,000 1:80 

1 34 880,000 175 
2 36 1,630,000 | 1:70 
3 40 1,875,000 1:65 
5 45 2,550,000 — ! 1:60 
10 50 4000000 | 1:55 


Oar machine can run 100 lights, and is, therefore, a little 
over 5 kw. capacity, and hence we may assume any number 
of conductors that gives us a flux in the neighbourhood of 
from 2,000,000 to 3,000,000 lines, If we assume 3,000,000 
lines as а flux, we shall find that we need : 


520,000,000 — 8,000,000 = 1733 conductors. 


Of course, we cannot have a fractional number of conductors, 
but we can easily have any magnitude of flax we wisb. 
Experience has shown that it is very convenient from a 
mechanical point of view to have the number of bars in the 
commutator, and, therefore, the number of conductors on the 
armature a multiple of six. Hence we may select 168 con- 
ductors as a convenient compromise, and dividing this 
quantity into 520,000,000 we find for our total useful flux 
3,095,240 lines of force, nearly. 

We are now concerned about the size of the core upon 
whose surface these 168 No. 8 wires are to be placed. No. 
8 double cotton-covered wires, laid side by side in a winding, 
ran about 6°66 turns to the inch, and if we laid these wires 
side by side around the circumference of в smooth surface 
armature, it is obvious that the circumference would be 
168 — 6°66 = 25°25 inches, giving us an armature some 
8 inches in diameter, which would be large for such a 
machine. It is evident that we must pile the wires one on 
top of the other in order to reduce the size of the armature. 
If we pile the wires two deep we would have an armature a 
little over 4 inches in diameter, which would be small, but 
if we allow a tooth width equal to a slot width, we should be 
back at 8 inches diameter. If we pile the wires four deep, 
the armature diameter would be 2 inches, but the teeth will 
add over 2 inches more, and the slot insulation will add still 
more. We may, therefore, make a preliminary calculation 
on this basis, Those who have read Prof. Rice's artiole will 
appreciate the fact that it is desirable to use two ooils| per 
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slot. The reason for having the wire a multiple of six 
now appears, for we can arrange our coils without having an 
odd number of slots or segments. In such a small machine 
it is not advisable to have too many slots, as it adds to the 
expense. It is obvious that the wires in the slot must be a 
multiple of four. If we assume four wires per slot, we shall 
have four wires per coil, and 42 slots and 42 commutator 
bars. This is convenient, for we shall have 24 bars across 
110 volts, which is a little over 5 volta per bar, and there are 
enough bars to avoid puleating currents. Moreover, a 
bobbin of two turns is not very inductive, which conduces 
to sparkless running. The slots shonld be at least of the 


following width to make room for the various insulating 
materials :— 


No. 8 wire VS 198 5 mils 

Faller board trough 70 „ 

Insulation ... К 25 „ 
Giviog & total slot width 


. 223°5 mila. 


As these should be straight slots, because tre wire cannot 
be wourd four deep conveniently in any other construction, 
the teeth will be wedge shaped, being broader at the circum- 
ference than at the root. Practice has shown that it is not 
wise to have the root of the tooth less than 60 per cent. of 
the width of the slot. We then have the following items 
to make up the circumference of the armature; 42 slots at 
223°5 mils. each, equal 9:387 inches; 75 per cent. more for 
teeth, 7°04; giving a total circumference at the base of the 


slot of 16:427 inches. The depth of the slot is, of course, 
equal to :— 


Four thicknesses of No. 8 insulated wire 

equals  ... ess e" $us .. 6140 mils. 
One thickness of paper insulating trough 350 „ 
ar of. an inch for clearance and band wires 468 


» 


Total sss i .. 6958 mils. 


Іс is obvious that, if we add double this distance to the 
diameter of the armature computed from the roots of the 
teetb, we shall have the diameter of the finished core disc. 
This quantity is 5:22 inches, to which we add 1:39 inches, 
giving us 6°61 inches as the core disc diameter. We will 
find it better to choose 64 inches, because that is a standard 
size. The difference will be a slight narrowing in the thick- 
ness of the teeth at the roots, but it will not reduce them to 
less than 60 per cent. of the width of the slot. 

Having computed the diameter of the core disc, we must 
determine the length of the armature, approximately. This 
is determined by the density of flux per square inch, which 
it is wise to carry. In armatures of this type, it can be 
safely advanced to 70,000 lines per square inch. We have 
approximately 3,000,000 lines, which means that the fluxed 
area of our armature must be at least 43 square inches. The 
effective flux carrying diameter of the armature, as we have 
computed, isabout 5} inches. From this we must subtract 
1} inches to allow for a shaft, leaving us an effective iron 
diameter of 4 inches. Dividing this into 43, we obtain a 
length of 11 inches for the assembled core discs. Having 
thus computed the general dimensions of the armature, it is 
necessary to make some calculations to see whether or no it 
will overheat. These will be considered in the next lesson. 


THE APPLICATION OF GAS POWER TO 
MARINE PURPOSES. 


By W. H. BOOTH. 


Tue Mechanical Engineer, which treats questions of motive 
power from the position of one who knows, had recently some 
pertinent remarks on gas engines. It is remarked how few 
double-acting gas engines have been put on the market, yet 
that such an engine is as much to be preferred as a double- 
acting Corliss steam engine, the ordinary drawbacks, such as 
difficulty in cooling the piston rod, and accumulation of 
caked carbon, being such as seem to be surmounted by care 
jn design, The lack of progress is stated to be one of the 


disappointments of recent engineering, after the high hopes 
held out when the evolution of the gas engine had reached 
to the present stage, 

Having got so far, further progress seems to be stopped. 
Now, as regards the steam engine, there has been no progress 
at all since this firat became PAT that is, no progress on 
the lines wherein the gas engine fails to fill certain require- 


ments, 


A steam engine will always start if steam be turned into it, 
and the crank be suitably placed, but not so a gas engine, 
The reason is that the steam engine has a store of energy 
behind it. Beyond this stage we never seem able to advance, 
We are told by the Mechanical Engineer that just in proportion 
as stored energy can be converted readily and quickly into 
mechanical energy, so is it dangerous. The smaller the 
quantity to be converted at one time, the greater is the dfi- 
culty. À large improvement was effected in the steam engine 
when it was perceived that the cylinder and the boiler 
had different functions. Is it not possible that a 
corresponding change in the case of the internal combustion 
engine might have the same effect? The gas engine owes 
much of its superior economy to the fact that it more directly 
utilises the heat of combustion than does the steam engine, 
but it differs from the steam engine in one serious respect. 
In the steam engine no heat is intentionally wasted. Ете 


endeavour i8 made, or is supposed to be made, to transfer 


the heat of combustion of fuel to the water in the boiler, 
and, taken as a whole, а good boiler is the most efficient 
part of a steam power plant. Also we have learned to keep 
the working cylinder hot, and we add heat to ita exterior 
surface so as to overcome certain internal losses. Now all 
this is changed in the gas engine. We are given an initial 
very perfect combustion of the fuel, and we find that the 
whole of the heat developed is transferred to the working 
fluid. Having obtained this working fluid, we are not 
possessed of the ability to use it. We commit that folly, in 
the eyes of the steam engineer, of abstracting heat from the 
working cylinder, for we surround it with a cold water jacket 
and abstract half the total heat, and as we throw away from 
a fourth toa third of the heat in the exhaust, only about 
a fifth is utilised. In spite of this, the gas engine has a 
higher thermo-dynamic efficiency than the boiler and engine 
combination. 

Now в man has a higher organisation than a polyp. In one 
there is а separate organ for each duty. In the polyp a single 
amorphous mass performs the various duties of а dozen 
separate organs in the man, or other higher animal. On 
this line of argument, the steam engine is a bigher organism 
than a gas engine, and in finding fault with the gas engine, 
this line of thought seems to have been taken by many engi- 
neers. Obviously, a heat engine, with a cold water jacket, is 
constructed on wrong economic lines, despite its comparative 
working economy. Noone has yet been able to do more 
than mathematically omit the water jacket. Diesel omits 
it mathematically, and claims some 70 per cent. thermo- 
dynamic efficiency. In practice, he has to use the 
jacket, and content himself with an efficiency some wey 
below 30 per cent. The next great improvement in the gas 


engine will probab!v be in the direction of securing a store 


of energy at a temperature not too high to be manageable. 
The likelibood is, that more complex organism will be neces- 
sary to do this. Until something of the kind is evolved, it 
is to be feared that the application of the gas engine at sea 
will not be practicable on the lines of steam engineerin 
mechanism, But it is obvious that with producer gas ап 
producer vessels containing a pressure, measured almost 10 
eighths of an inch of a water gauge, the generator versel of а 
war ship might be riddled with bullets and the holes plugged 
with clay without any serious inconvenience to the power of 
the ship. Such a fact alone cffers a splendid inducement to 
bring the gas engine more within the line of controllable 
machines. | 

A gas engine may be started, and it will run continuously 
in the same direction, but it is absolutely wanting in all thoee 
qualities which we so much admire when we see a pair of 
marine steam engines turning first in one direction, then 
slowly or quickly in the other, stopping, moving, waiting, 
and moving full speed ahead or astern as the bell rings from 
the bridge, in such a manner, and in such strict obedience 
to the movements of the reversing wheel, that they appear 
almost sentient. This is yet undreamed of for the gas engine, 
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Its nearest counterpart would be the movement of the elec- 
tric motor. There is nothing in view, except the driving of 
a dynamo, and the reconversion by a motor tbat will put the 
gas engine of to-day in a position to be handled for marine 
work. This brings us to the Heilmann idea. Applied to 
the locomotive, and with steam power, we may see no sense 
in the Heilmann engine. With gas power and electrical 
conversion, the largest steamship could be mancuvered by a 
child from the bridge. Once started, the gas engine would 
continue to revolve, and when not called on to do work, would 
keep running on perhaps less heat than is now lost by ra- 
diation from steam engines. Either at sea or in locomotive 
work, we may look to the Heilmann idea if gas engines 
are to be a success, and it is certain that gas power 
could be thus applied at sea on a less total weight 
of plant and for less fuel coneumption than that of 
high-class steam engines. Reverting for a moment to the 
argument of multiple organism, may we not allow ourselves, 
until such time as the gas engine is improved on the lines 
indicated, to place the engine in the place of the boiler in the 
sequence of organisms, and, placing the dynamo in the posi- 
tion of the steam pipe, we have the place of the steam engine 
filled by the motor. In such a combination we should not 
perhaps have а prime mover under very close control, but 
we should ss every control over the actual motor, both 
for forward or backward movement, and there is no very 
serious objection to the keeping in continuous rotation of a 
gas engine at periods of alternate starting and stopping. 

The difficulty with the gas engine is not that of starting it 
once, but of starting it, reversing, and stopping at short 
intervals, It is easy to start it by means of a small starting 
engine, no matter how large may be the main engines. By 
electricity alone can the mechanical. defects of the gas engine 
be removed. Even with the wasteful jacket, the gas engine 
is an economical motor as compared with steam power. A 
gas engine at 20 per cent. efficiency, when combined with 
electrical conversion plant, will 
still show a combined efficiency 
of probably 18 per cent. By 
this combination gas power 
may at once be adopted for 
marine propulsion. Steam 
engines of large power are 
more economical than smaller 
engines, Gas engines do not 
show so much difference in 
this respect, and may be 
better kept below danger line 
in а war vessel than large 
steam engines. The power 
would thus consist of several 
units, and the knock out of 
any one unit would not cripple 
the vessel, but would merely 
reduce its maximum speed. 

With all gas pipes kept 
down to the keel level the 
danger of a shot reaching 
them would be very small, 
and their accidental perfora- 
tion could be easily repaired. 
The exceedingly obedient 
nature of the steam engine 
has probably caused the ideas 
of engineers to run in a groove 
and themselves to look upon 
reversibility and easy starting 
a8 indispensable qualities for 
à prime mover. Without the aid of electricity this idea 
I8 quite justifiable, but this newer agent frees us from 
the trammels of the idea, and we may conclude that 
the store of energy in a steam boiler, which makes the 
steam engine so convenient, is fully balanced by the con- 
venience and economy of electric motors driven from con- 
tinuously revolving gas engines. 

If, therefore, it be allowed that the gas engine need not 

called upon to reverse, then half the difficulties of its 
would-be improvers are gone at one stroke; there remains 
only to secure a better heat efficiency by getting over the 
excessive temperature difficulty. It seems to me that 
engineers are offered, in the gas engine, an economical type 


of prime mover. It has certain differences from the steam 
engine, and is more economical because it works more directly 
in its heat conversion from fuel to work. One result of this 
is that it does not possess the same mechanical convenience, 
such as reversal and prompt movements. Is it not our busi- 
ness as engineers to accept the gas engine as it is and make 
the best of it. We have been offered on one hand this new 
prime mover, and on the other the new power transmitter— 
electricity. Obviously, they are to be combined. It is open 
to argument whether the reversibility of the steam engine 
with its accompanying extra mechanism and friction is not 
obtained at as serious a cost as the electrical conversions in 
the suggested combination of gasand electricity. The power 
waste is simply transferred, and the final result is to the 
advantage of gas. 

Even with gas generators below water-line it is by no means 
difficult to devise a complete gas power installation on aship, 
including the apparently difficult storage of a reasonable 
volume of gas to give elasticity to the system. 

It is hoped that nothing in the foregoing will be taken 
as evidence of any opinion in favour of the Heilmann steam 
locomotive. This may be left to “une autre personne." 


THE BRADFORD CORPORATION ELECTRIC 
TRAMWAYS. 


AN illastrated description of the Bolton Road section of the 
Bradford Tramways appeared in our issue of July 29th. We 
are now able to supplement this account with further 
details, not only of the Bolton Road Tramways, but of the 
now nearly completed Great Horton route. 

It may be said of this latter line that the construction was 
commenced at the same time as the Bolton Road line. It starts 
from the centre of the town, and runs practically up grade 
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the whole distance of 34 miles to the terminus on the Great 
Horton Road, where the car shed is situated. This building 
is very similar to the Bolton car shed, but capable of holding 
20 cars. 

There are 1,496 yards of single track, and 2 miles 1:132 
yards of double track. "The total rise is 612 feet, and the 
maximum grade about 1 in 14 for a distance of over 240 yards. 
The line has also many sharp curves, some of 38 feet radius, 

There is a loop line connected with the Great Horton road, 
which will supply tramway facilities to and from the Bradford 
Cricket and Football Grounds. The cars on this line are all 
to be equipped with roller bearings supplied by the Roller 
Bearings Company, Limited, of London. 
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We have previously stated that the power for operating 
these tramways is being supplied from the 5 ighting 
station, the generators being arranged so that they may be 
used for either lighting or power work. 

The line work on the Bolton and Great Horton roads is 
exactly similar, centre poles and side poles being used. The 
poles are 31 feet long, and buried 6 feet deep, and set in 
concrete. They are fitted with cast-iron joint rings, 
and tops, and wrought-iron ornamental brackets. 

The guards around the bases of the centre poles, instead 
of being faced with stone in the ordinary way, consist of a 
heavy cast-iron ring, projecting abont 5 inches above the 
pavement, and of sufficient diameter to protect the pole from 
passing vehicles. This cast-iron ring is filled with concrete, 
and then faced off neatly with cement. The guard presenta 


а very neat appearance. 


The brush holders are especially strong and rigid. They 
аге gecured to the upper field casting, and provision is made 
for adjusting them radially, to allow for wear of the com- 
mutator. The dimensions of the bearings are amply large. 
The bearings and oil guards are outside the motor casing, 
thus rendering it impossible for oil to reach the armature, 
field coils, or commutator. Either grease or oil, or both, 
may be used for lubrication, the bearings having a grease 
cup above, and an oil reservoir with wick feed below. 

he gears and pinions are wide faced and of ample size, 
to stand the heavy strains of tramway service. They are 
enclosed in an oil-tight casing, and the lower teeth are con- 
tinually submerged in oil. 

The motors are supported on the axle by bearings similar 
to those above described, and at the other end by а lug from 
the top field casting. This lug is secured by a link to a 


BRADFORD ConPoBATION ELECTRIC Tramways, VIEW ON LINE. 


The car motors are the Westinghouse No. 49, slow 
speed single reduction type. The field or stationary 
portion consists of two steel castings accurately fitted 
together with four inwardly projecting laminated steel poles 
firmly held together and cast into the yoke. This method 
of construction insures а very powerful magnetic field, and 
eliminates the losses due to eddy currents, The two halves 
are hinged together on the side opposite to the axle, and can 
easily be opened for inspection of the interior parts. The 
field coils, armature, commutator, &c., are completely 
enclosed. There is, however, an opening with a spring lid 
that permits of inspection of the brushe, &c. The field 
coils are machine wound and thoroughly insulated. There 
are four field coils. 

The armature is of the drum t The coils are 
machine wound, and lie in slots around the periphery of the 
laminated core. Ample means аге provided for ventilation 
of the core and conductors. 

The commutator is composed of hard drawn copper seg- 
ments, insulated from each other by sheets of mica. Ample 
margin for wear is allowed. | 


cross piece, which is supported with spiral springs at each 
side of the truck. One of the illustrations shows the motor 
attached to the car frame, the lower half of the field magnet 
being dropped for removing armature. 

The controller is of standard Westinghouse manufacture, 
and is known as the No. 90 brake controller. It is of the 
series parallel type, and is designed on the same general lines 
as the other controllers used by the Westinghouse Company 
in their tramway work. The special feature of this con- 
troller is that it i8 arranged so as to utilise the motors as 
electric brakes. The motors are reversed, and are thus made 
to act as generators, the current so generated being pase 
through graduated resistances. By increasing and decreasing 
the amount of resistance in the circuit, the braking action 
may be regulated at the will of the driver. An excellent 
feature is, that only one handle is used for both power and 
brake, the driver simply pushing the handle in one direction 
for driving the car ahead: and in the opposite direction for 

raking. The operation of this method of braking is found 
to be most satisfactory. The car may be brought to a stand- 
still very gradually, and without the slightest jar or disoom- 
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fort to the passengers. On the other hand, in case of 
emergency, the car may be stopped very quickly. The prin- 
ciple of converting the motors into dynamos, and thus 
making use of their braking action, has been applied before 
for the purpose of an emergency brake, but severa pie 
have been usually necessary on the part of the driver to 
accomplish the desired result. By the system used at Brad- 
ford, в thoroughly efficient, brake for regular rervice is 

, and this without additional apparatus, and with an 
arrangement of handles which, so far from increasing the 
difficulties of manipulation, rather simplifies the duties of 
the driver. 

Each саг is fitted with a standard platform switch at one 
end, and an automatic switch cut-out at the other end. Both 
switches are mounted on the platform of the car, and are in 
easy reach of the motorman. 

The automatic switch cut-out is fitted with a magnetic 
release, and is set to open when the current passing exceeds 
8 certain amount. 


CORRESPONDENCE. 


American Machinery Abroad. 

Our American cousins have a habit (and I believe they like 
it) of spending one or two months per annum in this country. 
Happily our electrical brethren on the other side of the water 
are not entirely oblivious of the charms of London, and when, 
as occasionally, they do find time to visit our little island, 
they not only cheer our hearts with their descriptions of the 
progress of electricity, but their presence is a source of 

light to all of us who may have the good luck to spend 
some time in their company. 

These pleasant visits are, of course, very short, but an 
American is a hard worker, even on his holidays, therefore 
the time he spends here can scarcely be taken as a measure 
of the knowledge he acquires. In fact, he acquires в 
great deal, The pity of it is that he cannot find time 
on his return to impart some of his knowledge to the editors 
of his local technical journals, who, as we all know, are men 
of great energy and ability, but unfortunately singularly 
devoid of a broad knowledge of the conditions of electrical 
industry in England. For instance, the Electrical Review (New 
York) of August 8rd publishes an interesting account of an 
exhibition by the Weatinghouse Company of three 2,500-H.P. 
steam dynamos, which they are supplying to the Metropolitan 
Electric Supply Company. Truly a fine order, but they try 
to make it look finer still by describing the Metropolitan 
Company as “the greatest electric lighting and power com- 
pany in London," and by stating that the said company is 
about to establish new central stations all over London 
and it is generally believed that the Westinghouse Com- 
рау 18 to supply the power apparatus." 

hese statements will probably be as interesting to the 
Metropolitan Company as to your readers generally. Of 
course the Westinghonse Company may very naturally and 
properly feel elated, but if they fully realised how firmly the 
taste for variety is imbedded in the minds of the directors of 
the Metropolitan Company, they would “ believe" that the 
next order would be more likely to go to Berlin or Tokio 
MN bus to them. ` 
‚Ше леет (American) of August let supplies another 
illustration of this same uns of Knowledge: in а short 
but lively article on “ American Machinery Abroad," it adds 
Jost one crow more to the general cock crowing which fol- 
lowed the placing of the order for the Central London Rail- 
Way pan in American hands. The Ængineer looks forward 
confidently to the whole of the heavy work of England being 
placed in the States. Matters will be practically the same 
for the next contract, and the next, and so on indefinitely, 
and the American will constantly be securing increasing 
evidence of his experience in the construction of heavy work 
with demonstrations of his capacity everywhere, and the 
English maker will be distinctly ‘not in it. 

This bold prophecy is made apparently in ignorance of the 
fact that Engliah engineers are filled up with orders, and do 
not know which way to turn to execute them, whereas 
American engineers are not so full but that they can dosome 
of our work as well as their own. The idea suggested that 


England is a child in mechanics is sufficiently controverted 
by our marine engineers, who have led the world in mere 
size as well ав other matters, and in face of conditions com- 
pared with which the conditions of electric traction, 
exaggerated for trade purposes by engineer bagmen, are mere 
eamples of simplicity. 

On the whole we ought to be thankful to our friends on 
the other side for advertising their burglarious intentions so 
much in advance, and if we are wise we shall proceed to take 
all necessary precautions. 

We are not deficient in engineering skill, but we cannot 
shut our eyes to the fact that we are short of engineering 
capital. As a rule our manufacturing establishments are 
slowly developed out of profit—far too slowly to meet the 
wants of this advancing age. The investing public has 
never been keen on pure engineering investments because 
engineers seldom or never make huge profits, though they 
make steady ones. Your investor likes to be certain of 
5 per cent., but he also likes to gloat over a visionary 50; 
80, while “ Kaffirs” and “Cycles,” and such, drain his 
resources, the solid engineering development of the country 
is left entirely to individuals who may be content to live on 
little, rather than restrict the growth of their businesses, 

Is there no cure for this ? 

There is a cure, à cure made in Germany, viz., the estab- 
lishment of industrial banks; these banks invest their 
balances in improved industrial developments, in which they 
have usually a controlling interest. The investor or depositor 
in these banks knows that his money will be used with the 
greatest skill and intelligence, and only on the most complete 
investivation, whereas the British investor knows nothing at 
the right time, although occasionally at a later stage he 
learns much that surprises him. In matters electrical, the 
British investor has been aided by the skilful advice of the 
Electrical and General Investment Company, which has done 
for us the technical investigation undertaken by the 
German banks; tbe result has been eminently satisfactory, 
but it has covered only a very small area, and only a com- 
paratively small number of investors have had the faith 
which comes of knowledge to enable them to profit by the 
advice given, bat these few have gained much and lost 
nothing. 

The Industrial Bank would not only assist in the develop- 
ment of our trade, but it would bring into the pocket of the 
investor a large proportion of those disbursements for 
trimmings which come out of the pocket of the shareholder, 
but where they go to, the Lord only knows. 

John S. Raworth. 


Submarine Telegraphs. 

Being away from home, I am unable to reply in detail to 
your reviewer's not over generous, or over charitable, attack 
on my book, of which I have only some slip proofs by me. 

I venture to think that it is just such reviews as this that 
migbt well be signed, not for satisfying the curiosity of the 
reviewer (? author, Eps, Exec, Rev.)—that would, in any 
case, be unnecessary in this instance—but rather for the sake 
of justifying in the minds of readers the lofty—not to say 
sneering—style adopted throughout. [It is even possible that 
in some instances your reviewer's scathing remarks would not be 
taken as absolute gospel, and that the “appalling miscon- 
ception” would be thought to apply equally well to him- 
self.] Such a style of reviewing is not difficult. 

Maybe the writer has not attempted the task of preparing 
a similar compilation; but he has evidently satisfied himself 
that if he did it would be something infinitely superior. 


Your reviewer's object is rendered pretty clear by the 


personalities introduced. For instance, he thinks fit to lead 
off with “fears” (!) that “the book will not make the 
reputation of the author.” Again, what need to introduce 
the sneer “from a man professing to be a telegraph engineer? 
Moreover, where is the necessity for entering into specula- 
tions as to. my views of matters astronomical when only a 
column and a quarter is devoted to discussing a large octavo 
volume composed of nearly 750 pages (and containing over 
350 illustrations), entitled “ Submarine Telegraphs: their 
History, Construction and Working," only the second of 
which sub-titles the reviewer deals with ? 

Space is found for such purely personal observations as I 
have quoted above in the course of his professed review of a 
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book rather than of an individual, yet no space can be found 
for any statement of the contents generally for the benefit 
of possible readers or purchasers. 

Your reviewer is good enough to say “there are doubtless 
good points in the compilation." Seeing that he has 
evidently made it his business to discover and point out—in 
a not over pleasant way—what he thinks to be errors, he 
might, perhaps, have done well to search a little more 
diligently in the other direction also, or else leave the 
speculation alone altogether. 

What а grand pedestal your reviewer must stand on to be 
able to criticise another’s “knowledge of the subject” as 
“not perfect”! Не may, indeed, be envied if he has 
attained that perfection himself ! 

And now I come to your reviewer's actual criticisms, І can 
safely say at the outset that, in meeting his ends, your 
reviewer has shown remarkable skill in quoting parts of 
paragraphs which, if taken by themselves read in the way he 
wishes to imply. This applies to his first criticism. If he 
had chosen to quote down to the end of the paragraph in 
question—and had avoided cutting out one sentence entirely 
no such construction could have been put on my under- 
standing of the matter. The next point mentioned would 
be obviously recognised as 8 clerical error by anyone 
impartially reading the rest of the section. 1 am 
not attempting to defend clerical errors, but most 
reviewers—certainly those who are authors as well as critics 


—recognise that they do not deserve the rough treatment 
here given. A similar answer may b» made to the criticism - 


that follows. Then comes the reference to Willoughby 
Smith’s gutta-percha, to which the same applies, as is 
rendered fairly clear by the formula being compared with 
tbat for ordinary G.P. With regard to my remarks on the 
ressure test of a core as opposed to submerging a length of 
sheathed cable at the bottom of the sea, I would 
recommend your critic to try some experiments in both 
directions, and then perhaps he will recognise that the 
result is liable to be different. The next objection regard- 
ing the controlling features in the lay of a cable I 
fail to follow, and also that which follows. The next 
criticism refers to what professes to be a quotation, but is 
not. Ifthe entire paragraph is read, a different construc- 
tion is arrived at, and one that 1 вее no reason to withdraw. 
Your reviewer then commences to give page references for 
the first time. In his reference to page 87, your critic 
should have quoted the entire paragraph to which he 
“loosely” refers, before finding fault. The next three 
errora ] am much obliged to your reviewer for pointing 
ont, though l should have been glad if his remarks had 
been characterised bya little more generosity and charity. 
They are elips which I venture to think anyone might be 
capable of in the course of a book like the one under 
discussion, and which explain themselves fairly clearly in 
other formule or text, as the case may be. After reading 
the entire sentence to a part of which your reviewer next 
refers, I cannot help thinking his criticism somewhat unnces- 
sary. The point he brings forward—even if it covered the 
whole story—is somewhat trivial there; besides which it will be 
found more suitably referred to elsewhere. Perhaps, however, 
I should have used the expression “theoretically speaking.” 

Your reviewer ends up by a casual allusion to what he 
calls the “ historical and descriptive portion” of the book. 
Possibly because he finds himself in shallow water your critic 
contents himself here with asking, “ What is the good of it 
all?" This, presumably, is merely put forward as an 
opinion—thongh not particularly gracefully. Happily there 
are those—perhaps equally intellectual—who find it useful 
to know what has gone before and the way things came 
about—not to mention those who, whilst unconnected with 
the work professionally, take a sympathetic interest in 
reading of it in a historical light. But if your reviewer 
wishes to imply that the historical part forms the larger 
portion of tne book, his sense of accuracy has curiously 
deserted him, for Part I. is composed of 210 pages, as 
against 312 for Part П. on “ Construction." 

I notice, by the way, that Part III. (181 pages on 
* Working "), though containing the greatest amount of 
novelty, your reviewer leaves entirely alone— possibly for the 
same reason that he holds his tongue with regard to Part I., 
whilst endeavouring only to pick holes in Part II., and sneer 
at its author. 


Finally, let me say that the proof sheets had to be read 
through at great disadvantage; and—though I have no 
desire to exculpate myself from errors under any heading— 
considering the dimensions of the book, I think perhaps a 
little more grace and charity might be expected. 

I trust that you will see the justice of giving your readers 
the same chance of reading this that you have given them of 
reading the review in question. 

Charles Bright. 

St. Leonard’s. 


Heating Apparatus (in August!) 


As an amature Ї am constructing an electric heating 
aparatus. 

I have got a quantity of platinoid wire, 28 Birmingham 
wire gague. Could vow or any of your readers inform me 
the exact length of this wire ] should require to maintain a 
heat of 2,000? in ваше with a current of 9 amperes at 200 
volte, If vow could furnish me with the above information 
yow would greatly oblige, yours faithfully, 


Harry Fenn. 


P.S.— Perhaps I should mention that I shall apply the 
current to each end of the wire во as to work at a dead 
resistance in the length of wire. 


[We shall be only too happy to leave this to our readers. 
—Ens ELEc Rev | 


Dynamo Fault. 


Will you please answer the following through your 
columns :— 

We have a shunt dynamo with notched armature and 
F. M's. of the softest wrought steel, giving an output of 
50 amperes at 100 volts, 400 revolutions per minute, 

Occasionally this machine while working ceases to excite, 
and even when on no load it is not improved by materially 
increasing the speed. The above freak has occurred when а 
much smaller current than the maximum was being taken 
from it. 

Though the machine can be restarted by separate excitation 


the fault seems still to recur at intervals. 
Abnormal. 


[Without an examination of the machine, or some par- 
ticulars as to details of construction, it is not easy to account 
for ita behaviour, as such bad conduct may be due to several 
causes. 

Sometimes failure to excite is due to using carbon brushes 
making bad contact on commutator; remedy, make good 
contact, or use copper wire or gauze brushes of good make. 

Probably the armature resistance is too great and also the 
field magnet resistance higher than usual (in order to get the 
low speed) and these cause failure to excite; remedy, com- 
pound the machine.—Ers. EUEC. REv. | 


Waste Gas Temperature with Forced Draught.—The 
American Electrician is responsible for publishing a state- 
ment that with a fan forced draught and no economiser feed 
heater, the temperature of the waste gases at the Sturtevant 
Company's own works is only 222)". We like the half 
degree better than the 222°. Absolutely no particulars are 
given as to the hoilers, but we do not believe this tem- 
perature, for it is far below that of any probable boiler at 
ordinary everyday pressures, With such a final temperature, 
even the 11-lb. evaporation from and at, appears very low, 
while if the low temperature is produced by ап enormous 
access of air — perhaps designedly to keep the fan cool—then 
is 11 lbs. rather a high duty. If electrical engineers and 
journals continue to get flue gases below boiler temperatare, 
there will have to be an alteration made in the at present 
pe He law of heat, which says that heat cannot from 
a cold to a hot body. Apparently it has begun to 1078 
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 BOILER FEEDING BY INJECTORS. 


Br JAMES WHITCHER. 


Ir with thoroughly open ard impartial minds we start to 
e out the problem of boiler feeding, we find ourselves 
led almost ат tibly to the concfusion that injectors should 
afford absolntely the best and most economical of the several 
methods available; so much во, that we begin to wonder 
why it is not the universal method, for its use entails no 
waste of heat, and its mechanism is of the simplest possible 
character, and of cheap, compact, and durable construction. 
Yet, in practical circles, we find that, apart from the 
srikingly unanimous confidenee that is reposed in it for 
locomotive purposes, the method is viewed with deepest and 
general mistrust. One scarcely ever hears a good word for 
injectors applied to stationary boilers. Engine drivers and 
stokers, as a class, would have none of them if they could 
help it; and where а pump and injector are fixed together 
to share the work the pump will bs used, though in the last 
stage of ruin, while the injector is left to rust in idleness. 
When а reason is sought for this strong prejadice the answer 


ie, that injectors cannot be relied upon, and that they use 


too much steam. 


Now, it is evident at once that the former charge is an 


uo just one; for if injectors are not to Ъз depended upon for 
general pu they would be equally unreliable for loco- 
motives, and that is contrary to experience. Besides, plenty 
of instances can be adduced, particularly relating to low 
pressure boilers, where, in epite of the prejudice of attendants, 
aingle injectors (without a stand-by) have performed their 
ay in a thoronghly satisfactory manner for long periods, 
and required scarcely any attention or overhauling. It ie, 
in fact, often the valves that give the greater part of the 
trouble that; there is. 

he second charge is of more importance, and it has 
undonbtedly a real foundation in fact, although the why and 
wherefore of it is a veritable puzzle, in view of the absolute 
absence of any avenne of escape for the energy that is 
apparently wasted in very liberal measure. Usually on the 
starting of an injector, the boiler pressure begins falling in 
a rapid decisive manner, that means some anxious moments 
to the stoker, especially if he has the misfortune to be 
located in a district where smoke is under a strict taboo, and 
he has to be particularly canny with his dampers. The 
recovery is comparatively quick, but in the stoker's mind 
this does not go down to the credit of the injector. He 
ascribes it rather to the cessation of its baneful influence; 
and even when he does realise that this recovery is quicker 
than it would have been if the water had been pumped, 
there is not much comfort for him, for it is the fluctuation 
of pressure that concerns him most; and his grievance is 
that he cannot avoid it except by the short and frequent 
"item of dosing his boiler, which he naturally abhors. 

Probably this objectionable characteristic in the working 

of injectors is largely due to the use of a size too large for 
Ца average daty. The feed water is supplied at too rapid a 
rate for the furnaces; and this rate of influx is not visible as 
it is in the case of pumping, and is not so easily regulated. 
The intangible mode of operation of injectors is necessarily 
considerable obstacle in the way of confidence in their use, 
and a simple and effective indicator fitted to them, showing 
the rate of flow into the boiler, would be of much service. 
An injector во fitted, and constructed so that the rate of feed 
could be regulated over a long range, would be the equal of a 
Dump in point of convenience of working. But for lack of 
these features the stoker has certainly a true bill against the 
injector, and good reason for his preference for a pump. The 
d gives him a sensitive means of controlling the pressure, 
additional to mere manipulation of the furnace, whereas the 
injector practically deprives him of it—not, of course, that it 
18 impossible to regulate the feed with some forms of 
injectors, but the requisite judgment and familiarity in 
amg the apparatus is not so easily acquired. 

here is good reason for the belief that injectors are big 

eaters, For under many conditions they must be 

ering the feed nearly at boiling temperature, and suffi- 
miis steam is consumed to effect this. Thus supposing a 
med of feed water for half an hour’s consumption is put 

the boiler in the first five minutes. If pumped, the ооо! 


deliv 
cient 


water lies low in the water , and takes heat, mostly from 
the furnaces, and at a fairly constant rate throughout the 
whole period of 80 minutes. Bat if injected, the feed is not 
nd delivered, but also heated nearly to steamiog pot 
within the short, period, and the extra duty is done, not, direct 
by the furnace, but by the store of steam. Stesm is made 
quicker during the subsequent 25 minutes, but the effect is 
a pronounced fluctuation of ure, being a rapid fall 
followed by a slower rise, and the variations are too sharp to 
be modified easily by the mode of firing. The excessive 
draught on the store of steam prodaces almost as serious a 
fall of pressure as would result if the cool water from the 

ump were to be sprayed into the steam space, instead of 

livered in а sluggish stream below the water level. 

These fluctuations are not actually so very serious an 
objection to the injector, and they would be much less sig- 
nificant if stokers would only educate themselves up to an 
intelligent use of the appliance. The chief trouble is that 
it forms so ready a handle for aspersions on the economy of 
injectors. Immature reasoning faculties find in the travel- 
ling back of the steam gauge, when the injector is turned on, 
triamphant proof of its wastefulness too conclusive to be 
confuted by any atgument to the contrary; and it is useless 
generally, iu the face of this conviction, to argue the impos- 
Bibility of there being any real waste. 

However, there are two counts on which indictments may 
be urged against injectors with a greater show of reason. 
These are that their use depreciate the efficiency and working 
capacity of the boiler, and the efficiency and capacity of the 
feed heating devices, if any. Now, as to the first, we have 
it on good authority that live steam feed heaters, far from 
diminishing the efficiency and capacity of boilers, increase. 
them by upwards of 10 per cent. This surprising fact was 
indubitably established some time ago by the experiments of 
Kirkaldy and others; but it is not at all clear yet whether it 
applies equally to all kinds of boilers, and to all conditions 
of working. If it does, it is no more possible to maintain 
that injectors, any more than feed heating devices of any 
kind, have a deleterious effect on the working activity of the 
boiler. Their influence, instead, should be quite the other 


WAY. | mM 

Were it not for the startling result of the above-mentioned 
investigations, we should not have much hesitation in 
assuming that a cold feed would induce a more rapid trans- 
mission of heat than a hot feed, and therefore that the work. 
proper obtained from the boiler is greater in the former case 
than in the latter. It tells us, however, that the reverse is 
the case ; and the reason why is very obscare, no satisfactory 
explanation being possible with our present knowledge of the 
operation of heat transmission in а boiler. But the practical 
meaning of it all is that feed heating makes for economy, 
not only because of the net amount of heat added, but also 
because of the mere fact of its elevating the mean tempera- 
ture of the boiler contents. 

As to the second count we are on surer ground. For 
instance, it would certainly be a mistake to- the feed 
water from an injector indiscriminately thro ee exhaust 
feet heater, for little heat could be gained, and some might 
be lost, Ав most injectors are unreliable if supplied with 
water at a greater temperature than 100° Е, we cannot gain 
much by drawing the supply through such a heater before- 
hand, and there is always the risk and inconvenience of itg 
becoming overheated. Likewise with economisers; unleas 
there is в substantial difference between the temperature 
of the feed delivered from the injector and the economiser 
a the feed-heating device becomes of negative 
value. 

We can now perceive that in this bye-path lurks the one 
real and economical objection against the injector. For 
evidently the price of its use may be the sacrifice of feed 
heating by the waste heat, and it is of serious magnitude, 
Заррове, for instance, that the working pressure is 140 Ibe, 
that we feed the boiler by a pump of 50 per cent, efficiency 
throngh an exhaust heater, raising the temperature of the 
feed from 100° F. to 200° F. One pound of steam will 
pump 100 lbs. of water, and the heat thrown away in the 
pump exhaust is 1,120 British thermal unita, whereas the heat 
abstracted from the heater is 10,000 units. An injector 
would save the former quantity and reject the latter, which 
indicates a very large balance in favour of the combined 
pump and heater. 
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From the practical point of view, therefore, we see that it 
is bad policy to use an 1 where feed heating is possible, 
and that it is also bad policy to use a pump, unless in con- 
е with а feed heater. 'Thus there is а very olearly 

ned line of demarcation between their two respective 
“ spheres of influence” and utility. 

At first sight, it does not а as though the mere question 
of mechanical efficiency cauld have any decisive influence on 
the application of injectors to boiler feeding. It seems 
quite beside the point, seeing that thermal efficiency is the 
real desideratum, the which, in this case, is unity. Theo- 
retically, boiler feeding does not imply any expenditure of 
work; it is simply the exchange of a volume of steam for an 
equal volume of water; and, since with suitable tempera- 
ture conditions the steam may be condensed by, and form 

of the volume of water, there need be no loss of heat 
in the exchange. We assume, of course, that the levels of 
water in the boiler and feed tank are the same. There is 
no work lost, except in the friction of motion; and this 
appears again as utilisable heat; hence no heat disappears on 
conversion into work. 

Where the mechanical efficiency of the injector becomes a 
significant factor is, that it may be ко bad that there is 
necessarily a large difference between the feed water as sup- 

lied to it and as delivered from it. This temperature 
difference constitutes а very accurate and, indeed, absolute 
measure of the injector efficiency. It shows definitely how 
many unit volumes of steam have been absorbed to deliver 
each unit volume of water. If the difference is large, the 
function of feed heaters is, as we have seen, very seriously 
interfered with, and so a very momentous, though indirect, 
disadvantage is introduced. 

An injector which could take water at, say, 60° F., and 
deliver at 80° F., through a heater in the boiler, or take water 
from the heater at, say, 200° F. and deliver direct to boiler, 
and do so over a full range of varying loads, could encroach 
very successfully on the province of the pamp. The second 
condition is apparently impossible unless the water supply 
is under pressure, and the former is probably impracticable 
over a range of loads, and anything in excess of this would, 
under average conditions, make the combined efficiency of 
injector and heater decidedly lees than the combined efficiency 
of pump and heater. 

Hatton, in his valuable treatise on “Steam Boilers,” states 

that the average performance of injectors is to deliver from 
10 Ibs. to 18 lbs. water per lb. of steam. Now, at 140 lbs. 
working pressure, about 200 lbs. water should, in theory, 
be exchanged for 1 lb. of steam. Нерсе the mechanical 
efficiency of injectors ranges below 10 per cent. With the 
highest theoretical efficiency of exchange, .¢., 100 per cent., 
the temperature rise of the water injected would be some- 
where about 5° F. But Hutton gives a table for the average 
rise of temperature in praotice, which states that with a 
working pressure of 40 Ibs. per square inch, the rise is from 
100° Е. to 145° F.; at a pressure of 100 lbs. it is from 
120° F. to 175° F.; and at 200 Ibs. pressure it is from 
145° F, to 255° F. It may be possible to obtain better 
performances than these; but as they stand it is evident 
that exhaust feed heating in conjunction with such injectors 
would be scarcely wise. 
Apart from this question of feed heating, the injector 
merits preference above all other appliances for boiler 
feeding. It is so neat, compact, and easily applied, and, at 
the same time, cheap and effective, that it ought to be in 
better and more general favour than it is. It would reap 
better opinions if attention were given to the following pointa 
in installing it: Firstly, as a precautionary measure, two 
injectors of equal size should be used in each instance, and 
their combined capacity should be about equal to the mazi- 
mum rate of feed required, and ought not to greatly exceed 
same. Secondly, the two injectors should be mounted quite 
independently of each other, and во that either can be easily 
dismantled апа overbauled during working hours. 

Indeed, these are advisable modes of procedure in the case 
of any boiler feeding or like appliances. Apparatus that 
can only be overhauled after hours is bound to receive the 
gcantiest possible attention, and of a sort that is too hurried 
to be intelligent. Thorough зар акр if поё carried to 
excess, is the truest economy in the long run, saving much 
in the way of emergency repairs and renewals, and securing 
the best working conditions; and where feasible, it is only 


ust to the attendants to provide it. For steam raisin 
i especially exacting in the overtime duty it 3 


them, and some thought ought to be given to the li htening 
of those duties in the designing of T 18 


THE ELEOTROLYTIC DEPOSITION OF GOLD. 


Tue following is an abstract of a 
the Zeitschrift für Electrochemie, (17), and (18), 
879—885, 409—409, 491—428. lengthy article, 
giving the results of experiments made at the Nord-dentsche 
Affinerie, Hamburg, Pettenkofer showed 50 years ago that 
gold 3 the usual sulphuric acid g process 
always contained small amounts of platinum and silver. The 
utility of nitre as a purifying agent he proved to be due to 
ite oxidising action upon the platinum, and he was able to 
show the presence of platinum in the nitre slag from such 
fusions. The practical са Y these discoveries was the 
&qua-regia parting process for gold and platinum. 

The Hamburg Nord-deutasche Affinerie chemists com- 
menoed to investigate the subject of the electrolytic separa- 
tion of gold from 3 and silver 20 years ago, and 
at the Paris Exhibition of 1881 a bar of electrolytic gold, 


. 1,000 
testing 1,000 fine, was shown. 


car by E. Wohlwill in 


The method of electrolytic parting has been improved 
sinoe that date, and is now patented in Germany, England, 


the Transvaal, and the Australian colonies. Good chloride 
solution was the only possible form of electrolyte; the 
oyanide was not practicable, since both silver and copper— 
impurities of raw gold—form soluble cyanide salta; and the 
electrolytic gold produced by the Siemens and Halske process 
always contains the silver and co nt in the elec- 
trolyte. E. Wohlwill found, however, that neither a neutral 
solution of auric chloride, nor a solution of the hydrogen 
auric chloride salt, would serve his purpose, since the chlo- 
rine liberated at the anode did not attack the raw gold, bat 
either escaped as gas or reacted with the water, and li 
gen. This is all the more remarkable, since, if hydro- 
chloric acid be electrolysed with a gold anode, solution 
occurs. The author explains the different behaviour of the 
gold by the theory that solution only oocurs when the salis, 
Н Cl, Na Ol, K Cl, &c., are present in the electrolyte in 
sufficient оу to permit the formation of complex salts 
of the hydrogen aurio chloride type; that is, when the con- 
ditions are favourable to the production of the ion, Au Ol. 
Hittorf showed long ago that when solutions of complex salts 
of this type are electrolysed a complex anion separates at the 
anode. In the case of the anion, Au Cl, the deposit of 
gold at the cathode is due to a secondary reaction between this, 
Аа Cl, and the hydrogen or potassium liberated at the 
cathode. The presence of the ion, Au C!,, in such an eleo- 
trolyte can be proved by adding silver nitrate. А complex 
precipitate containing gold is first formed, and the silver 
chloride, which eventually separates on standing or exposure 
to light, is due to a secondary reaction. In the conduct 
of the electrolytic process at Hamburg, the conditions 
favourable to the solution of the gold anodes are obtain 
by continual additions of hydrochloric acid to the anode 
bers of the oells, The higher the current density 
employed, the more frequent must these additions be. 
Increase of temperature of the electrolyte has the same 
effect, and if chlorine has commenced to escape as а gas 
at the anodes, it can be stopped by heating the electrolyte. 
If sufficient hydrochloric acid were present, E. Woblwill 
found that a current density of 300 amperes per square 
metre (278 amperes per equare foot) might be safely used ; 
and under these conditions a plate of gold 4 mm. thick snd 
4 kilos in weight could be wholly dissolved by a current of 
808 amperes in five hours. 
In actual work a current density of one-third the above 
and an E.M.F. of only 1 volt is used. The time required 
ш the solutions of such a plate of gold is thus reduced to 15 
ours. 
The gold is obtained at the cathode in coarse crytalline 
particles, whioh do not fall away from the surface, but which 
can be easily detached by mechanical means. The crete 
should contain 80 grammes of gold per litre. The electrodes 
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бап be close together, as there is no “treeing” of 
the deposit, чеч the volume of electrolyte quired per 
cell is therefore not great. The depositing vats of the Frank- 


furter Gold u. Silber Scheide Anstalt, in Hamburg, suffice 
to yield 75 kilos fine gold per 24 hours, yet they only cover 
a ground of 6 square miles. 

All the constitnents of the anode, with the exception of 
the silver, pass into solution, but owing to the lower E M.F. 
required to liberate the gold, only this metal is deposited. 
The electrolyte is used for some months before the separation 
of the platinum and palladium is effected by means of 
ammonium chloride. The silver is found as anode slime on 
the bottom of the cell. The average fineness of the electro- 
lytic gold is over 999:8. 

E. Wohlwil next considers the advantage of the 
electrolytic method of separation, as compared with that by 
means of ferrous chloride from the aqua-regia solution. 

Under certain conditions named in the patent specifica- 
tion, this electrolytic method of parting the noble metals 
can be used for many of the alloys used in exchange, or in 


the arts. 

The weight of gold deposited at the cathode ampere- 
hour varied greatly in all the experiments, but ib ie always 
in excess of the theoretical amount calculated from the 
electro-chemical equivalent for trivalent gold. Е. Wohlwill 
was led to suspect the presence of monovalent gold ions 
in the electrolyte, by noticing that the gold found with the 
silver chloride slime beneath the anodes had not the appear- 
ance of mechanically-separated particles, but a to be 
the result of secondary chemical reactions. He assumed, 
therefore, that both aurous and auric chloride are formed at 
the anode, and that the former then decomposes to form 
auric chloride, according to the following oe 
8 An Cl = Au Cl, + Au, A similar reaction is held to 
occur in copper refining. The presence of these monovalent 
gold ions in the electrolyte leads to the transfer of a certain 
proportion of them to the cathode by the action of the onr- 
rent and to the variation in the amounts of gold deposited 
per ampere-hour. This theory also explains the facts 
relating to the loss of weight by the anode, which is greater 
for a given amount or current than would be the case if 
fan trivalent gold salt, Ап Cl, H, were formed. E. 
Wohlwill gives some tables of resulta showing the connec- 
tion between the logs of weight at the anodes and the cur- 
rent density and temperature of the depositing oell. A 
high current density was found to promote the formation of 
trivalent gold ions, but the experiments require to be con- 
dnoted under exactly similar conditions as regards tempera- 
ture and acidity of the electrolyte, in order to observe 
correctly the effecta of varying current densities. The 
practical advantage of high current density is the diminu- 
tion of the gold found in the silver chloride slime, since the 
ain of the monovalent gold ions is reduced toa minimum, 

the secondary reaction noted above cannot occur. 

The experiments described above were undertaken under 


conditions which permitted free circulation of the electrolyte 
from anode to cathode. Under other conditions the resulta 


obtained would be different. 

E. Wohlwill finally carried out some experiments in order 
to see whether continued diminution of the current density 
would lead to the production of a greater number of mono- 
Valent ions of gold at the anode. 

The solvent action of the electrolyte upon the gold anode 
at the temperature used (65°—70° C.), even when no cur- 
rent was passing, had to be allowed for in these experiments. 
A fall of temperature in such a solution can also cause 
of weight of the anode, due to the gold set free by 
the reaction 2 Au 01 = Au Ol, + Ans. 

Allowing for all these disturbing influences, it was found 

ble to obtain direct proof that a diminishing current 
nsity causes increase in the ratio of monovalent to tri- 
Valent ions of gold. In other words, the electro-chemical 
Morem of gold increased as the current density diminished. 
ith a current, density of 186 amperes per square foot, or 
over, it is at a minimum, and nearly equal to that calcu- 
for An!!; with a current density of 0°09 ampere 
per square foot it is at a maximum, and bat little below 
that calculated for Au’, 

This peculiarity of a metal forming simultaneously by the 
anode, ions of different valencies may possibly find examples 
in the case of other metals, 


POWER TRANSMISSION BY BELTS AND 
PULLEYS. 


Suck enormous amounts of power have been wasted in the past by 
belts and shafts and gearing generally, that the question of a little 
more or less has not attracted the attention it should have done, 
Probably, in the fature, when electrical driving becomes more 
common and the power to drive a machine can be so easily found, 16 
will become apparent that the direct driven machines use so much 
less power than belt driven machines, that attention is likely to be 
directed to belts, with а view to reducing their frictions and otber 
wastes. Mr. C. L. Redfield some time ago drew attention tothe subject 
in the Engineering Magazine. He is of opinion that belts have been 
neglected in the rush after electrical transmission, this neglect of old 
methods being a usual custom, and often leading to undue condem- 
nation. In designing а belt system there sre many items to consider 
in arriving at & suitablecompromise. There is the shaft diameter and 
speed, the diameter and face of the pulleys and the belt size, and 
these are capable of a large number of combinations. 

The first loss in a belt is that due to bending it round the pulleys 
and unbending the same. Though small the loss occurs at four points 
in each belt. To transmit а given power there must be so many cubic 
inches of belt pass any given point in a given time. To do this we 
may either run a large belt slowly or a small belt quickly. The 
product of area and velocity must be constent. 

Аз the bending force varies as the breadth and as the square of 
the thickness and as the amount of bend, а 2-inch belt offers 
simply twice the resistance of a 1-inch belt ; a belt 3-inch thick offers 
four times the resistance of one only an eighth thick, Hence a 1-inch 
belt of a quarter thickness bas double tbe resistance of a belt 2 
inches by one-eighth. Yet they are equal in area. Hence belts 
should preferably be wide and thin, and as resistance increases with 
the amount of bend the larger pulleys offer the least resistance, and as 
they also give the higher belt speed and allow of smaller belts we see 
that thin belts on large pulleys are the best for economy in every way. 
Thin belts also have better grip and slip less, and, therefore, do not 
require to beso tight as thick belts. The working stress being 
merely the difference of the tight and slack side tensions, the pull on 
the bearings is less. Every additional pound of pull on the slack 
side implies а total extra pull of four pounds on the two shafts. 
Hence also there is an advantage in wooden and in leather covered 
pulleys. In respect of shafts their resistance varies as their speed 
and diameter, and their power varies as their speed and as the 
cube of their diameters. Thus a 2-inch shaft is eight times as 
powerful as a 1-inch shaft, and a shaft at 200 revolutions transmits 
double the power of a shaft at 100 revolutions. Now loss by friction 
varies as the load or journal pressure multiplied by the speed. 

Considered alone the friction speed is & direct function of tbe 
diameter: the weight varies as the square of the diameter so that the 
friction loss varies as the cube of the diameter. A shaft alone, 
therefore, has ап equal frictional loss whatever its diameter. Ifa 
shaft carries other load than itself, every reduction of diameter with 
consequent increase of speed increases the friction. Larger and 
slower shafting is thus economical when а shaft has extraneous 
loading. But with high speed of belts the pull of a belt diminishes, 
and so far a high speed shaft will have a less load on it than if it ran 
more slowly. This points to economy with small high speed shafts, 
But the gain becomes small as speeds become high especially, because 
the friction surface moves a greater distance under the load. More- 
over, larger narrow pulleys are heavier than smaller wider ones and 
add to the load. Centrifugal tension demands greater tightness 
and the maximum velocity is limited to somewhere from 4,0C0 to 
7,000 feet per minute. The lower limit, we think, is more likely to 
be the more economical. The author has prepared several useful 
tables to facilitate the investigations he suggests should be made 
into а design. No. 1 ів а table of shaft diameters for various powers 
at speeds from 100 to 400 revolutions. This enables one to compare 
the requisite shaft equivalents. Мо. 2 gives the speed of belts on 
pulleys from 8 to 54 inches diameter at from 100 to 400 revolutions 
and the pull on the belt for one horse-power. Table 3 gives the 
surface speed of shafts of various diameters at various speeds, and 
Table 4 is one of approximate pulley weights. A system of shafting 
is assumed for illustration, dri four machines by countershafts 
placed two on opposite sides of the main shaft. The calculations are 
made on the basis of journal friction alone, though some of the 
changes made from the original plan, as the use of larger pulleys, 
bring in other economies. The example shown ig quite an ordinary 
arrangement. Calling the coefficient of friction = k = · 075 and 
taking ont all the pulls and loads, he finds the friction of a 20 
horse-power transmission to be 3:602 horse-power. Inspectin 
the diagram shows that the pulleys driving the countersbafte 


together, and their belt pulls on the main sha part] 

balance one another. Again, by doubling the ed of the ша, 
shaft and halving the pulley diameter the load on the main bearings 
is reduced at the expense, however, of the friction velocity and the 
reduce the 34-inch shaft to 24-inch with reduced belt барыы nd 
the shaft up and keep the same pulleys and they can be mad 

narrower, and smaller belts may be used baving only one-half the 
pall This reduces the load on all the shafts and only increases the 


The next change reduced it to 819,354. in shaft 
had been kept down to 100, and the belt bocce bees Pe 
enlarged pulleys the countershaft losses would remain as in the last 
case, but (he main line friction speed would bereduced by more than 


806 THE ELECTRICAL REVIEW. 


[Vol. 49. Мо. 1,083 Avavsr 26, 1998. 


the load would be increased and the total resistance becomes now 
720,543. The next trial is to increase the pulley diameters again all 
round and put the main shaft again up to 200 revolutions. The 
result all round is a saving and the total resistance becomes 
558,162. But he now observes that the pull of opposite counter- 
shafte is uneven upon the main shaft, and he reduces the pulleys 
on one of them so as to get а balance. This reduces load and 
friction, for it transfers pull from a large to a small bearing 
at a lower speed. Having obtained the balance on the main 
shaft he then again increases pulley diameters in proportion, and 
gets up the belt speeds again, and obtains a final resietance cf only 
463,120, or less than a third of what he with. The general 
deduction seems to be to balance pulls on a main shaft driving to 
two sides. To keep such opposite pulls upon closely contiguous 
pulleys. To keep shaft speeds low and pulley diameter high. It is, 
of course, the difficulty in practice, to get pulleys as large as one 
would like. There is not room for them. Designers also look to 
first coat of pulleys and are exceedingly apt to forget belts, yet where 
belts are long.and good their cost may go a long way towards 
increased pulley cost. Belts can be narrowed as much as pulley 
diameters are increased, while the pulleys themselyes may be 
narrower, and they will be easier for the belts and have better grip. 
Designers are apt rather to place pulleys close up to bearings, when 
they could do better if they placed them close up to an opposite 
pulling belt, and so saved bearing friction. It is notalways that one 
finds the opportunity of using balancing pulls, and probably in the 
majority of cases the only savings are to be made with one-sided 
pulls. Experience with belt transmission at slow speeds compels 
one to seek after large pulleys and high speeds of belts, while avoid- 
ing unnecessary journal speed. It is obviously better to use frequent 
bearings than to enlarge a shaft to withstand a heavy side pull. 
Light shafts at high velocity have been fashionable, even to unneces- 
sary reduction of pulleys. This should not be. 

Electrical engineers are liable chiefly to consider shafting when 
reducing speeds from motors, and we think, for first reduction, they 
would often find it advantageous to use а rope ог cord transmission. 
True, the bending of a rope is more difficult than to bend a fiat belt 
of equal strength but this applies more chiefly to square ropes. The 
moment of inertia of a round rope is much less and its bending 
resistance is smaller than that of arectangular belt of equal thickness. 
It i8 easier, however, to buy rim pulleys than flat pulleys. The near 
future should, however, find a place for light narrow belt pulleys with 
light arms suitable for electrical first reductions. 


BUSINESS NOTICES, &o. 


Electrica] Wares Exported. 
Winx Enpa Аса. 23ap, 1897. | WEEK ENDING Аса. 23RD, 1898 


8. £ в. 
Adelaide wie .. 47 0 Albany 16 0 
Amsterdam .. 70 0 Amsterdam 115 0 
Antwerp .. ase .. 150 0 | Bangkck 20 0 
Auckland is .. 285 0 | BO a nde 37 0 
Bangkok. Teleg. mat.. 288 0 | Buenos Ayres ... .. 193 0 
Boulogne et .. 160 0 | Calcutta... vei .. 121 0 
Buenos Ayres ... „ 10 0 | Cape Town  .. .. 144 0 
‘i Teleg. mat. 10 0 | Chinde.. Те .. 941 0 
Calcutta ise .. 664 0 | Christiansande ... .. 16 0 
Cape Town is 352 0 | Copenhagen .. 65 0 
Colombo... 880 6 о | Darban ... m .. 58 0 
Copenhagen ... 6 0 | East London . 85 0 
Darban ... is 187 0 | Fremantle ex .. 36 0 
m Teleg. mat &7 0 | Gibraltar e. 600 0 
East London .. 23 0 | Hamburg "S .. 380 0 
Flushing i „ 70 0 | Launceston na <a 7 0 
Hamburg н .. 248 0 Malta. Teleg. cable 120,000 0 
, e: 75 0 | Melbourne vee * 588 0 
Melbourne 4. 85 0 | Ostend T .. 176 0 
Montreal 85 .. 500 0 Perth. Teleg. cable. 664 0 
Novorossisk ... .. 600 0 | Port Elizabeth. ..1,517 0 
Port Elisabeth ... .. 420 0 | Rangoon n . 36 0 
Shanghai. Teleg. mat. 34 0 | Stockholm. Teleg. wire 125 0 
Singapore, Teleg. mat. 12 0 
Sydney 006 eee eee 500 0 
Total £4,808 0 Total £125,940 0 


Foreign Goods Transhipped. 
£ £ s. 


8. 
Oelcutta ... .. 420 0 Melbourne 89 0 


Adjudication Order.—According to the London Gazette, 
an order was made at the Wandsworth Court in re Fredk. Jones, 
electrical engineer, (F. Jones & Oo.), 147, Bt. Jobn's Hill, New 
Wandsworth, on August 19th. 


A Hint.—There is still one of the three shops recently 
built in Sun Street, Canterbury, to be let. It stands in one of the 
best parte of Canterbury, being opposite the ancient Ohristchurch 
Gate of Canterbury Cathedral, and in а good business neighbourhood. 
An enterprising firm of electrical engineers wonld do well if tbey 
established a branch in the ecclesiastical metropolis. The premises 
are well adapted for the business, and the municipal installation 
of electric lighting will cause а great demand for fittings, &c., which 
the tradesmen of Canterbury cannot possibly adequately meet. 


Annual Outing.—The annual onting of the employé: 
of the “Robertson” lamp factory took place on 1 The 
party, numbering considerably over 200, proceeded to tings, 
where a very pleasant day was spent, 


Canada and Trade Catalogues.—It is announced in 
the Times that the following memorandum has been issued by the 
Minister of Customs to the Collectors of Customs in Oanada, with 
reference to the admission through the post free of duty of British, 
colonial, and foreign catalogues and price lists:—" You are instructed 
that bond fide trade catalogues and price lists of goods for wbolessle 
in any country beyond the limite of Canada, not exceeding three to 
one address, may be admitted through the mails free of Customs 
duty: Provided, however, that such catalogues and price lists shall 
not be heid to include almanaca or advertising periodicals, or printed 
matter designed to advertise the sale of goods by any person in 


Change of Address.—Mesers. Nastorg, Burt & Oo., elec- 


tric light fittings’ makers, are about to remove from 182 to 193, 
Oxford Street, W. 


Exhibition.—Mr. C. O. Bastian, of Westminster, has 


been exhibiting his shilling-in-the-slot meter at the Royal Cornwall 
Polytechnic B:ciety. 


Fined.— Wm. Gurney, stated {о be in the employ of an 
electric motor cat company, was fined 40s. on 18th inst. for driving 
а motor car at Brighton at an excessive rate cf speed. The evidence 
put the rate at 14 or 16 and 17 or 18 miles an hour, 


Liquidation Notices.—At meetings of the Crystal 
Electric Company, Limited, held on July 8th and 29th insta. at 
St. Btephen's Ohambers, Telegraph Street, resolutions were arc 
approving of an agreement with Messrs. Е. W. French and Murray 
Griffith for the sale of the assets and undertaking of the company. 
After the completion of the sale the company will wind up volantarily, 
Mr. H. Lovegrove, of Dalmeny, Satton, Surrey, beiog appointed 
liquidator for the ротою 

On September 6th, at 11.30 am. and 12 noon, respectively, the 
first meetings of creditors and contributories of the London 
Provincial Electrica] Company, 110, Cannon Btreet, E O., will bs 
held at 33, Carey Street, W.O. 


Lists.— The Safety Concentric Wiring Company, of 34, 
Victoria Street, B.W., send us an advance copy of a pamphiet 
in which they describe their system of electric wiring, and give 
illustrations showing the parts, as well as photos of public buildings, 
mills, shops, theatres, &c., where it is installed, The company's 
works are at 5 & 6, Bovay Street, Holloway. 

An illustrated list of the “James” arc lamps has been issued by 
Messrs. H. V. James & Mills, of the Pendleton Electrical Works, 
Croft Street, Pendleton, Manchester. The list illustrates and 
particularises open and enclosed types of arc lamps for alternating 
and continuous current circuits. ices are given. 

The Chattanooga Machinery Company, of Tenn., have 
issued a small but very neat and well illustrated pamphlet describing 
their insulator pin, bracket, and cross-arm machinery. An illustration 
shows a few of the typical ways of using cross-arms, side brackets, 
and insulator pins, and among the machines described are the 
ора machine, the pin and bracket threading machine, duplex 
horizontal boring machine, multi-spindle croas-arm borer, and self- 
feeding cross-arm rounding planer. 

A gorgeously printed catalogue with highly-coloured covers has 
been brought out by the Improved Electric Glow Lamp Company, of 
Queen Victoria Street. The reports prepared by experts are printed, 
the various types of lamps and fittings described and illustrated, and 
views are shown of the company’s stores, showrooms and offices. 


New Engineering Department.—Messrs. E Awards and 
Barnes have opened a general оеп department at Broad 
Sanctuary Chambers, Westminster, 8. W., and taken up as specialities 
the well-known “ Berryman” feed-water heaters, circulating heaters, 
water softeners, filters, and all forms of condensing apparatus. Mr. 
Howard T. Wright, who was long associated with the development 
of the Berryman” heater, &c., in connection with the late Patent 
Heater Oondenser Company, Westminster, has been appointed 
manager of this department. 


The Glasgow Water-Tube Boiler.—This new water- 
tube boiler consists of an upper steam drum and two lower water 
drums joined by four sets of small water tubes, so bent at each end 
as to enter their respective drums іп a radial direction as in other 
water-tube boilers of the small tube variety. The two water drums 
are vertically behind the middle of the length of the steam drum and 
transverse to it, so that the front set of water-tubes is considerably 
inclined, the two back sets being nearly vertical. Firebrick parti- 
tions compel a zigzag course, and, as though the passage of the gases 
through the first nest of tubes were not sufficient to quench all desire 
for farther combustion, some secon air is admitted by means of 
a thin chamber in the first firebrick partition. With & chimney tem- 
perature of 630°, we observe that the boiler efficiency is given as 85 
рег cent., with a coal consumption of 315 lbs. square foot per 

our, and а ĝth inch water gauge. Apparently the grate surface was 

71 square feet, aud it is stated that with these conditions and some 

secondary air, combustion was smokeless, but we see only one reason 

why this should be so, namely, the front half of the fire is covered 

with a firebrick arch, while against the probability of this being 
y attained, is the fact that the gases rise direct from the 

f of the fire amongst the tubes. We do not think a long flaming 
bituminous coal would be burned smokelesely in this boiler, 


— 
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New form of Post Office Wheatstone Bridge.—The 
well-known form of bridge commonly known as the “ Post Office " 
rn bas been used practically in its present form for the lest 25 
years The fact that the pattern has retained its place for so long is 
a proof that it is а form of instrument which is extremely useful for 
a wide range of work, and also satisfactory in its working. A few 
decided improvements have been made in certain details from time 
to time, but it may fairly be admitted that with all the advantages 
of the old arrangement there are points in which it might be still 
further improved; the defects are not numerous, but they are 
distinctly disadvantageous. Mesars. Nalder have recently brought 
out a new form in which the advantages are all retained and the 
defects found in үсе use are removed. The plugs in the old 
form are very much crowded, and the blocks rather small In the 


new form the plugs are в wider apart, so that they are quite 
easy to manipulate; the siss of the blocks is also increased, thus 
diminishing block resistance error. These advantages are not 
obtained at the expense of size or weight. The new form of box is 
a little broader and longer than the old, but the depth is, by the use 
of a new and improved form of coil, reduced, the cubical contents 
and the weight remaining practically constant. The old pattern is 
troublesome to read without considerable practice, the figure against 
each hole unplugged has to be looked at, and as the blocks are much 
crowded, it is not easy to see the rígures, especially in a bad light, 
aod when the paint filling of the figures bas become dull. In the 
the new form the unite, tens, hundreds, and thousands are arranged 
in four separate bars as in fig. 1. The figures are more easy to see, 
but are hardly required after a very little practice, as each decimal 


having its own bar, the reading is obvious to the eye in the dullest 
light without looking at the figures. The old form was troublesome 
to clean. Inthe new опе the bars are joined underneath so as to 
give a clear way through between each two. For convenience the 

junctions are marked on the upper side by white lines. 
Another advantage is an extra pair of ratios, 1, 10, 100, 1,000, instead 
of 10, 100, and 1,000, thus increasing the range 10 fold each way. 
The keys and terminals remain as before, allowing the bridge to be 
Шей as a potentiometer, double shunt, &c., as previously. It must 
be remarked, however, that the new pattern is not provided with a 
reversing switch, which is & most n adjunct, and which 
Messrs. Nalder wonld be well advised to add. Fig. 2 shows the new 
pattern bridge in general view. 


3 Auction.—Meears. Fuller, Horsey, Sons and 
y auction on Thursday, September Ist, a large 

War Sade f engineer's tools at the Tower Bridge Electrical 
40d Ne В yon Bormondtey. For particulars see our 


Tbe Pollak Accumulator.—Mr. W. C. Horne, of 5, 
Torrens Street, City Road, E.C., bas been appointed sole agent in 
England for the Pollak accumulator, which is manufactured by Accu- 
mulatoren Werke System Pollak, of Frankfort-on-Maio. He has a 
250-ampere-hour battery at work at his showroom for inspection. 
We have received a very nicely arranged and well illustrated 
list in which the Pollak cells are described in considerable detail. 
There are a number of good Photographic views of Pollak battery 
plante which have been erected in various Continental towns. One 
section of the book is devoted to the use of these batteries in traction 
work, views being shown of the Frankfort cars. Further illustra- 
tions and details describe tbe Frankfort manufactory. 


The Smoke Nuisance,—On Friday last at Marlborough 
Street, the summons taken ont against the Metropolitan Electric 
Bupply Company, Limited, for causing а nuisance by allowing black 
smoke to be emitted from their chimney in Black Horse Yard, 
Rathbone Place ; for using furnaces so constructed as not to consume 
their own smoke; and for using the furnaces ne цен so that the 
smoke was not consumed, was further heard. e defence set up 
was that, owing to the Welsh coal strike, the company could not help 
what had occurred. The case was adjourned so that the magistrate 
should consider the point raised and give his decision upon it. Mr. 
Hannay, in giving his decision, said it was argued for the defendants 
that, as by the provisional order of 1889 they were obliged to supply 
persons requiring it with the electric light, they could not be ie 
cuted for merely doing that which they were authorised and o liged 
бо do under penalties. It would be strange, indeed, however, if 
Parliament had authorised private companies for their own advan- 
tage to poison the air of the metropolis, and, as was pointed out, 
section 83 of the order of 1889 expressly stated: “ Nothing in 
this order shall exonerate the undertakers from any indictment, 
action, or other proceeding for nuisance in the event of any nuisance 
being caused by them.” He had no hesitation in saying that it was 
monstrous to urge, as had been urged in effect before him and other 
magistrates, that the metropolis of this country must continue 
smothered in smoke until the Welsh miners and their employers had 
settled their differences. His past experiences convinced him that 
the smoke nuisance could be kept within reasonable bounds if the 
authorities only did their duty. It might cost the manufacturers 
something more to have their farnaces properly constructed and well 
attended to, but that was as nothing compared with the injury and 
damage caused to the general public by tbe reckless fouling of air 
which had been going cn unchecked. Under the circamstances he 
should impose the full penalty of £10. Mr. Hannay declined to state 
а case, remarking that no legal point had been raised. The Vestry 
were allowed five guineas as costs. 


Water-Power Utilisation in Sweden.—A proposal is 
under consideration to put down plant to utilise the power of the 
Dal Elf waterfalls, near Karleby Elf, in the generation of electrical 
energy, and to transmit the same to Stockholm, а distanoe of about 
160 kilometres. 


Williamson & Joseph, Limited.—This firm, whose 
factory was recently purchased by the L. C. O. under compulsory 
powers, annources that it has acquired the N orthampton Works, 
Northampton Grove, Canonbury, and has equipped them with the 
most modern machinery and plsnt for the manufactare of electrical 
work. Оп and after September 25th, the warehouse and office 
portion of the business will be conducted from these new works. 
The stock will be sold at a sacrifice to save the expense of removal. 


W. T. Glover & Co., Limited.—This well-known firm 
has issued an excellent catalogue of its manufactures. By means of 
& convenient thumb index, it is easy to get at whatever section ig 
required. As might be expected, the book consists for the moet part 
of table matter, such tables showing, among other things, the 
following :—Dimensions, capacity, resistance, and weight of con- 
ductors ; culars and prices of vulcanised wires and cables, 
braided ; lead covered vulcanised ditto.: armonrin and braiding; 
Board of Trade cables ; vulcanised concentric ; diatrine cables; pure 
rubber insulated electric light wires, ærial cables, Other tables give 
data re flexibles, concentric wiring, cotton and silk ]a ped wires, 
solid sectional copper and armature material This ormation is 
supplemented by useful matter in the form of conversion tables, com- 
parative table of equivalent conductors, resistances of different 
metals. A number of sheets are set apart for notes at the end of the 
book. The catalogue is abont as neat as anything of its kind we have 
seen. Its size, 5 inches by 7 inches, makes it convenient for the 
breastpocket. 
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Aberdeen.—Mr. J. A. Bell. th ly- i 
trical engineer, was formally installed in office on 180 enn = 


Barking.—Some members of the Lighting Committe 

: : 0 ! 
visited Brighton some days ago for the pipas of пае 
electric lighting of that town, and deciding upon th A 
several incandescent lamps submitted to them by the firm who hold 
the contract for supplying the lamps for Barking 
were met at Brighton by a representative of the Reason Manufac- 


gau Company, and taken to the electric htin i 
Mr. Wright personally conducted them over the wa o * 


Bath.—At a meeting of the Baths Committee last week 
held to consider tenders for putting dus electrolier in the Grand 
Pump Room, it was stated that only Messrs. Veritys (London), and 

Singer (Frome), had been invited to tender. It was decided 
to accept Messrs. Singer’s tender for a bronze 100-light electrolier, 
the price being £100, not including lampe and holders. 


Belfast.—At the last meeting of the Harbour Board, 
Mr. Greenhill said he had reason to know that a very strong desire 
existed that the electric light installation, opora y for the York 
Dock, should be completed before winter, and he asked when that 
work would be completed. Mr. G. F. L. Giles (engineer) said the 
temporary arrangement for using the current from the Oounty Down 
side in the York Dock would be completed by about November 1st. 


Preparations are now being made for the formal opening of the 
new electric light station at the Albert Bridge, which will be 
formed by Harl Cadogan, K.G., Lord Lieutenant of Ireland. e 


actual date of the ceremony has not yet been fixed, but it will take 
place about October 18th. 


Brighton.—The Lighting Committee have resolved that 
an electricity main be laid in Road at & cost of. £150; in 
Elm Grove from the west end to Bonchurch Road, and in Bonchurch 
Road at a cost of £275; and that the 14 street lamps on the route 
of the mains be lighted by electricity instead of gas. 


Buenos Ayres.—The South American Journal gays that 
there was talk at Buenos Ayres recently of a fusion of the Old Gas 
and the Allgemeine Electric Light Oom The business had 
been kept very quiet. The transaction so relates, however, to the 
electric section of the Allgemeine Oompany. 


Cape Colony.—A South African journal says that East 
London is again within measurable distance of being provided out- 
and-out with a fall scheme of electric light and trams. The Town 
Council met specially on July 26th to tenders received. 
Al er 19 tenders were opened, of which six were from England. 
Mr. R. L. Cousins, of Johannesburg, the Council's consulting electrical 
engineer, has been communicated with, and tenders will be referred 
to him and the Town Engineer for report as soon as he arrives. 


Crewe.—The provisional order applied for by the 
Crewe Town Council to provide a generating station and to supply the 


borough with electric light has been The cost of the 
is estimated at about £25,000. Dr. Ho bas been consulted, 


and has advised the Corporation of a suitable site for the works. 


Crieff.—Some time ago Sir Patrick Keith Murray, of 
Ochtertyre, offered the use of the water-power of the Falls of Barvick 
and Turret (some three miles north-west of the town) to the Orieff 
Town Council for the purpose of utilising it for gen electric 
light for the town. А report was got by the Council from Mr. Arnot, 
late е s erede anc ciini Ben героен 1 
with to the proposed scheme. ‚ BAYS A gow paper, 
Mr. R. F. Yorke, Glasgow, offered to undertake a scheme of pro- 
ducing electric light by utilising the waterfalls; but after much dis- 
cussion the scheme bas apparently been abandoned by the Town 
Council, and now Sir Patrick, having been approached by Dr. Meikle, 
managing director of the Strathearn Hydropathic Company, has 

ven the doctor leave to make preliminary surveys, &c., in Corrie 

ck, with the view of utilising the water-power for electric 


lighting purposes in the hydropathio establishmen 


Cromer.—A Committee recently reported as to the 
electric lighting question, and the Council has decided to instruct 
the surveyor to prepare the necessary plans and scheme, and report 
to a future meeting. 


Electric Light at Marlborough House.—Arrangements 
have been made for the placing of a number of electric arc lamps 
stable at Marlborough House, which are 


family resume residence. Workmen on Tuesday. commenced making 
the trenches for the main from which the aro lamps will obtain their 
supply. 

Glasgow.—At the last meeting of the Corporation, 
Bailie Maclay, in moving the approval of the minutes of the Elec- 
tricity Committee, stated that мє Aig now making rapid progress 
with the new works at Port Dun He was happy to say that all 
the plant, engines, and dynamos under order were likely to be com- 

ted within the contract time. Their difficulty would now be in 
Prine on the erection of the works to receive the plant. As 
regards the new works in Pollokshaw’s Road, they hoped to begin 
operations there at a very early date. 

Greenock.—Last week the Police Board considered the 

roposed erection of an electric lighting station. The minutes of the 
Paw and Finance Committee contained the report of the deputation 
appointed by the Electric 1 to visit various towns 
in th ctric lighting. 8 deputation 
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Grimsby.—The Publio Lighting Committee of the Town 
Council met last Friday to receive and consider Prof. Kennedy’s 
report on electric lighting and tramways for the borougb. The 
Chairman (Alderman Dobson) said it might be thought that the 
Sub-committee had been rather a long time in getting the report out, 
but he could assure the Committee they had very busy all the 
time, first with Prof. Kennedy, and then with the tramway company, 
with whom they had had several interviews. So far as the tramway 
compeny was concerned, they would see from the copies of the report 
that had been distributed, that the company was prepared to receive 
current from the Оо on on certain conditions. Тете had been a 
good deal of negotiation, but the Sub-committee were unanimously of 
opinion that they had struck a very fair bargain with the tramway 
company. With that company as а customer, the on would 
beable to keep up a day load as well as a night 
have very great advantages. As to difficulties— well, there were no 
real difficulties in the way. Prof. Kennedy said that, so far as 
Grimsby was concerned, he did not see any difficulty whatever in 
carrying out the scheme. This scheme, they were told, a 
source of revenue to the town in a short time, and he was sure 
it would be а source of comfort to the bitants. Asto the tram- 
ways, it was very fortunate that the matter came up а$ this juncture, 
when the tramlines had to be relsid. Бо far as the estimate went, 
at the very outside it would be £40,000. They had put it to 
Kennedy very closely as to whether the £40,000 would cover the 
whole of the cost; Prof. Kennedy was & very safe man, and he told 
them that the scheme might cost less, but £40,000 would fally do all 
they wished to do. He urged that electric lighting was oertain to 
come, and that it would be CCC 
it now than have to pay large sums for ita purc for arbitration, 
&c. He reiterated that there were no difficulties in the way, and 
аа town was better prepared for the electric light than was 

y. 


5 lengthy discussion, the sub-committee’s report ww 


In their report the sub-committee lained that the tramway 
company were first approached, consultations took and certain 
conditions were d to. These conditions state that the company 
on making their line an electric traction shall purchase the power 
from the Corporation at the rate of three half-pence per Board of 
Trade unit for the first 360,000 units used, and to guarantee to take 
а minimum of 360,000 units per annum; above 360,000 and up to 

ths 


to the White Hart Hotel. Moreover, the tramway com 
run a seven and a half minutes’ service from April 1st to October Sist, 
and а 10 minutes service during the remainder of the year, and to 
institute а system of universal penny fare within the borough. Of 
course the tramway company would require an extension of lease. 
Prof. Kennedy's letter, prefacing his report, stated that he had been 
also asked to consider the question of dock lighting. He had nof 
gone into this in the report, but he roughly estimated that to light 
the offices and sheds thorougbly they would require from 150,000 to 
200,000 unita per annum, that was sup in most cases the sheds 
were used all night. He considered it would not be worth the while 


what experience in connection with m 
this kind be was able to agri 
municipal electrical un might now be considered as certain 
of success, both from the tec and financial point of view. This 
was the case even where it was only proposed to supply current for 
lighting purposes; whereas in Grimsby they also expected to be able 
to supply current to the tramway company for power, therefore 
success was still more certain, and they would be able, sooner than 
was often the case, to reduce the price of current to customers. 
After considering the area to be supplied, he advised the use of & 
continuous current three-wire system, with lamp running at about 
230 volta. This system would, without any alteration, enable them 
to supply current to any part of the borough, and also enable them 
so to arrange the machines in the station that they would be available 
either for power or lighting, so that the reserve plant would do for 
either purpose, and in this way they would save considerably in 
capital cost, as well as effect a convenience of working. He recom: 
mends as & site Corporation property just to the north of the Old 
D to which a siding could be had from the Great Northern 


way. 

They might assume that within a year or two of the opening 
of the station they would have а total of about 9,000 lamps of s, 
candle-power for their equivalent connected to the mains; but of 
these not more that 5,000 would be alight at once. In his estimate 
he had provided for plant which would be sufficient to keep 5,00 
lamps alight at once. The 9,000 lamps would require al 
about 135,000 units per annum, The total power of the plant to be 

ut down in the station, including reserves, would be about 750 H.P. 

mains for the tramlines. 
LAO general gronda it wold bo found maiera nd 1a 
and pro oram which o 
"undertake А T tial amount of 


publie ighting. This would especially be the case in Grimsby, М 

y could afford to supply publio lam (considering the natore and 

continuance of their ordinary load) at a price lower than that apr 

reached. TR» route mega would be lit up by about 50 lamps 
inally 1,000 O.P 


desirable to put up a refuse destructor somewhere near th 
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light station. If this were to be done, thera would be no difficulty 
at all in making the electric lighting chimney large enough to serve 
also as the chimney for the destructor when the latter was at work. 
Nor would there be any difficulty in arranging so that the waste heat 
from the destructor should be used—for what it was worth—to assist 
in generating steam for the electric lighting station. The value of 
this assistance was often over estimated, nevertheless it was a thing 
that should not be neglected, and of which they should certainly take 
advantage if the Corporation later on decided upon the erection of a 
destructor. The details of the estimate, which totalled £35,000, bat 
in view of contin of slight alterations and extensions which 
might be thought desirable, it was advised that the sum a plied for 
м probable capital рше should be £40,000. Plans were 
attached to the report of the rontes and of the proposed station. 


Haslingden.—The Town Council has adopted the 
Lighting Committee's recommendation to select a site at the Town's 
Yard for the purpose of electric lighting works. The suggested area 
of supply has been also approved, and an electrical engineer will be 
engaged to advise upon the several matters connected with the 
application for a provisional order. The Council will, of course, 

the application for powers proposed to be made by the 
— Power Distribution Com . 


Horsham.—The Urban Council on Friday decided to 
apply to the Board of Trade for & provisional order authorising the 
Geil to undertake the electric light Supply of the town, in ac- 
cordance with the report and estimate prepared by Mr. Hawtayne. 


Hospital Lighting.—On Friday evening last Mr. F. H, 
Cheetham, J.P., president, visited the Taunton and Somerset Hospital 
for the of switching on the electric light to the Hospital and 
Nemiog Institute. The installation has been carried ouf by the 
Nations] Free Wiring Company, London, from а specification drawn 
up by Mr. E. B. Thornhill, the borough electrical engineer, at & cost 
of about £150, and in every particular it is of a complete and highly 

character. The Hospital and Institute have been fitted 
throughout with 157 lamps, which will be supplied with current at a 
pressure of 100 volta, the current being derived from the Corporation 
mains, The three-wire system of distribution is employed, with 200 
volts between the outside conductors. 


Kingston.— The Board of Guardians is making inquiries 
of the Kingston Town Council as to the terms upon which they 
would be prepared to supply electric current to the whole Work- 
honee rien cd The tect has been instructed to prepare a 
scheme providing the er for generating the supply, in 
order that a comparison might be made between the Oorporation 
( еа the maintenance and expenses of an independent 


Kirkealdy.—The electric lighting and tramway move- 
ment has been taken up in earnest by а number of leading com- 
tlemen in the town, headed by Provost Hutchinson. The 

however, have been offered to promote the scheme, but 

гоми taken till Beptember to consider the matter. Should the 
refuse the promotion of the scheme, this private 

8o, deveral London companies have now 


given notice to the ration to appl 

pply for an order to introduce 
electric lighting into irkcaldy, but the popular opinion is that, 
AM De undertake the scheme, they should throw 
john support with the local company, which is Som posed of Mr, 
John Barry, кР, r M. ‚ Nairn, Mr. А. H. McIntosh, and 
ts ce B urg rof. Kennedy has reported 


oido 
modified, and 
tion's decision is awaited with in 


Ianchester.—At a recent meeting of the Board of 
Balder the question of lighting the two infirmaries and the Union 
— the electric light was considered. It was pointed out 
be б up the whole of the buildings a i 
required. It was decided to invite tenders from three of the 
ange electric firms in the north of England, so as to ascertain the 
q an installation, A committee was appointed to go into the 
. — Eder 

w в 
further afeld, and invite the London firma te ойе, 


s Lian adudno.—The Local Government Board has sanc- 
lighting. rrowing of sums amounting to £25,000 for electric 


directors of the Yor on was to meet some of the 
kshire House-to-House Electrici Company this 
‘ek to discus various matters of detail reins to Gace, 


Lewes,—On Friday last Mr. Warden-Stevens attended а 
special meeting of the Corporation to receive farther instructions in 
connection with the electric lighting. 


Mauritius,—The scheme for the electric lighting of Port 
Louis, recently prepared by Mr. Е. J. Warden-Stevens, is to be placed 
before the municipality, and it is expected that the works will be 
commenced without delay. Mr. Warden-Stevens has since received 
instructions to prepare a scheme of electric tramways for the city. 


Monifieth.—The proprietors of Monifieth Foundry are 
making preparations for the introduction of an extended system of 
electric lighting in their worke and dwelling houses. Three as турен 
and two boilers are to be put down for general Lae fag as аз 
driving dynamos. Electricity is already largely used for lighting and 
power purposes at the foundry. 


Monmouth.—Mesers. Siemens are pushing forward the 

laying of the electric light cables. Monk Street is already laid, and 

of Whitecross Street. The electric lighting plant at the Forge 

18 being rapidly put together, and before the winter commences it is 
calculated the streets will be lighted electrically. 


Morecambe.—The work of installation proceeds ‘more 
satisfactorily at Morecambe than it did a few months ago. Mr. 
Parkinson, the engineer, has been authorised to procure an overhead 
traveller for Victoria Street sub-station, and 50 electricity meters 
from Messrs. Venner & Oo. 16 has been decided to erect 25 addi- 
tional arc lamps on the Victoria Esplanade. The promenade will 
then be lighted for two miles, Mr. Parkinson has visited the works 
of the Callender Cable Construction Company at Erith, and reports 
that his testa of the high pressure concentric and single conductor 
cable were very satisfactory. The Public Works Loan Board have 
resolved to grant a loan of £8,821 sppiiod for, to be repayable with 
interest at the rate of 23 per cent. in 30 years. 


Newbury.—The Corporation spent several hours last week 
discussing the comparative merits of gas and electricity. Notice had 
been given by the Great Western Electric Light and Power Com- 

y and the Uaited Electric Light and Power Company, of their 

tention to apply for provisional orders to eupply the town, and Mr. 
Offor, of the Municipal Electric Supply Company, proposed to purchase 
the provisional order obtained eight years ago y the Corpo ation, 

ying all the expenses which had been incurred, taking over the 
fighting of the town, and the option of purchase by the Corporation 
at the end of 10 years, plus 6s. 8d. in the £. The charge suggested 
was £2 108, to £3 10s. for public lamps, and private consumers at 2d. 
per unit after the first hour at 8d., equal to 26. per 1,000 feet of gas. 
The price in Newbury is now 4s. 2d. per 1,000, and the Corporation 
are the owners of the gas works. The Gas Commi recom- 
mended the Council to decline the offer and to instruct the Town 
Clerk to oppose all applications for power to supply electricity. 
The general opinion seemed to be that it would suicidal to 
allow an electric lighting company to come as a competitor 
with the gas, although it was argued that electricity was much 
dearer, and that it could not be supplied at the price named. The 
Mayor considered that if they could get for 2s; what now cost them 
4s., it was their duty to get it. The Council obtained their order 
eight years ago, and no steps have been taken to carry out ite condi- 
tions, the reply being that no one has ever applied for electricity. It 
was, however, realised that if half a dozen burgesses did make appli- 
cation they must supply it, or allow someone else to do it. he 
Council adopted the Gommittee's recommendation. 


Newton Abbott.—At last week's District Council meet- 

ing, the Lighting Committee 5 having considered letters e 

ting Company's Bill oe before 

farther. Mr. Warden- faite eg Pos rig кы чолы 
liminary report on electric lighting. | 


Paris.—The illumination of the Bois de Boulogneat night 
will, according to the Galignani Messenger ,ere long be an accomplished 
fact. The plans have been concluded, and, according to present 
arrangements, the following main arteries will be lit by powerful 
arc lamps :—1. The long avenue from the Porte Maillot to Barris 
Bridge by way of the Allóe de Longchamp, with ramifications 
from the Allée to the end of the lakes, and from tbere to the Porte 
Dauphine. 2. Round the lakes and round the green swards known 
as the pelouses de la Muette. 3. The Avenue of the Hippodrome 
from the lakes to the Longchamp Course, and that part of the Reine 
Marguerite Road comprised between the Allés de p and 
the Hippodrome Road. 


V 5 for the Corporation 
supervision of Mr. J. Oat be pil Шымы шш шон 
at кыл е шогы 15 
electricity rather than gas. 


Portugal.—The Consular Journal says that the French 
ede obtained чы concession for lighting the town of Lourenco Marques 


Plymouth.—It is reported that the municipal electricity 
works will be sufficiently advanced by September 13th to permit of 
the George Street Baptist Chapel being lighted by electricity. 
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Portsmouth. — The auditors, in their report to the Elec- case with other corporations which were quite as enlightened and Nut 
tric Lighting Committee, say that the profits for the year admit of сом ed treni as Belfast was—as, for example, Liverpool, git 
the provision thereout of the instalment of principal and interest, undee, and Nottingham Corporations, which bad bought out their d 
and the extinction of the deficit shown in last, year's account, leaving companies before the time bad expired, and on terms satisfactory to gani- 
а small balance of £383 12s. 7d. to be carried forward. “ We again themselves and the shareholders. He did not think Belfast would wed 
di- ect attention to the fact that no provision has been made for de- кро: to be ке any differently. 16 was а business transaction. grim 
preciation of plant and machinery, whilst the re-payment of principal th SU no fone in it one way or the other. For a long time my 
might, if adequate, be considered in the light of depreciation ; yet : ПЫ ani hel o 3 X у 1 [нары 19 
is possible, owing to the length of some of the loans, that portion o any cher с ealing with the matter at p t. ia E 


the plant and machinery will рк ceased to exist before 


the repayments are completed. The question of the division of 2 ; um ша! 
expenditure between capital and revenue is one deserving of the Bradford.—At a meeting of the Gas and Electricity Td 


necessary. The iy erm willingness to take such transfer 
Ales, Ir. Sendung mit ave notice thai on that day six 
m А t. Beabro noti at on tha six s i 
weeks he should move а кыне уде the effect that the Ocancil takings on the electric tramways are now £43, or 1s, 4d. per car mile, 
take certain steps for obtaining a provisional order as to public Glasgow.—The Tramways Committee of Glasgow Cor- 
lighting. . poration have been in conference with Lanarkshire and Renfrewshire 
Shoreditch.—To the 67 arc lampe already fixed in the representatives on the quettion of extending the tramway system to 
public streets, 84 new ones are now being erected for use during the Cambuslang and Rutherglen and to Paisley. It is understood thst 
coming winter. The effect of this will be that all the main thorough- the proposals made by the Committee have been favourably enter- 
fares of the parish, with three important exceptions—Paul Street, tained. - 
Leonard Street, and Goldsmith’s Row—will have the benefit of the 
electric light. 


Stoke Newington.—For some time 


Dover.— Mr. H. E. Stilgoe, borough engineer of Dover, 
has written to the Daily Chronicle stating that the average daily 


ial consideration of the committee. There are numerous small Bupply Committee last week, it was stated that during the previous | иши 
aboounts for materials, which manifestly might be used either for week upwards of two miles of overhead trolley wire had been erected — | 3:21) 
new work or repairs, and we are not absolutely satisfied that there э the Great гаид "ски pe сые ачма , 1 te rapidly ma Т: 
: possibi error hargin | proaching completion, ormal application en sent 721 nt 
. being made in c g to capital instead to the Board of Trade for the usual inspection to be made. 2501 е 
° . 0 to ї. 

Rugby.—At last week's District Council meeting a letter Corea.—A Toronto paper says that the City of Seoul, in atta 
was read from Edmundsons Electricity tion, stating tbat Corea, with about 500,00 population, is to make a sudden change TES 
they understood that the Council bad decided to obtain an order for from the covered sedan chairs, which have been carried in its streets ETA 
electric lighting, and then to lease their powers to some company if for 4,000 years, to a fully equipped electric railway. — 
rmt 


im aote 
nez 
uci 
ler 


t the Vestry has 


carefully guarded its provisional order, and objected to com ies lane tramway, and that the Board be asked to fix the period of 30 иу! 
coming in to carry out the work. It has just replied to the etro- years for the repayment of the money. It was also suggested that Aun 
litan Electric Supply Company, and the Oounty of London and the manager take the necessary steps for obtaining the rolling stock E: 
Brosh Company, that it is taking steps to exercise its powers, and for the construction of the said tramway, and that he proceed with ктш 
will oppose all comers. : the construction.—In reply to Mr. Gee, Alderman Н с» d zu 
° e ° ue 
Whitechapel.—The Whitechapel District Board of man of the Tramway! Cone on the had: пй уе um ү 
f to proceed with electric traction on the tramways. A great ше 
Works have received a letter from Mr. Lawson, theengiteer and — depended on the arrangement they made wita the Linthwaite Councl "a 
ger of the County of London and Brush Provincial Electric as to whether they took charge of the running over their linee wal x 
Lighting Company, Limited, intimatiag that the company had Should the Haddersfield Corporation decide to do so, then B |м 
reduced their price of current for private lighting as from July let would be for the Council to decide as to whether electric traction мү. 
last. This letter was read at the meeting of the Board on Monday, Mr. should be adopted. cun 
R. J. Chillingworth presiding. The letter was referred to the Electric | m lan 
Light Committee. The Board is having the George Yard site pre- Johustone.— The report of the deputation which visited 


pered for the erection of electricity works. 


Wycombe.—The Free Library Committee has considered 
an estimate from the High Wycombe Electric Light Company for 
wiring and fitting up the Library with electric light, but has resolved 


the following:—" In conclusion, the Commissioners cannot hel T 
feeling that if the new tramway systems proposed Ua: 
Johnstone are to be as well equipped and worked as those at Havre "M 
or still better, Rouen, then tbey, in common with all the inbabitants 


that advertisements be issued for tenders for the wiring and fittings. . ; E 
The Council has approved of this. The Electric Lighting Committee 09 15 асе ought to give these proposals their heartiest support I 
have considered patterns and price lists of lamp columns and ro "И: 


lanterns which will be required for the additional lamps to be 
erected, and have approved the pattern column submitted by the 
Electric Lighting Company, at a cost of 37s. 6d. each, and lanterns 
at 20s. each, and given the order for the number required. The 
Committee have considered a letter from Messrs. Hodges & Todd, 
desiring that Mr. Yeatman should be allowed to take up the position 
occupied by them as consulting engineers on behalf of the authority, 
but the Committee have instructed the Town Clerk to inform Messrs. 
Hodges & Todd that the authority would prefer tbat they should 
complete their engagement. | 


Lisbon.—After prolonged negotiations, says & financial rs 
daily, the Companhia Carris de Ferro de Lisbon has obtained а con- 
cession from the Government and the local authorities for the intro- ue 
duction of electric traction on the Lisbon tramways. The concer 
sion is for 99 years, and the local authorities have reserved the right Rs 
of requiring alterations in the system of working at the expiration DN 
of 20 years. The plans have already been prepared by the with PA 
3 Company, of Berlin, and that company, in common v rex 
Messrs. Wernher, Beit & Oo., of Londop, are interested in the bring: | 
ing of the project to a practical issue. MN 


Liverpool.— The Corporation Tramways Committee have RM 
adopted the following resolution :—“ That the Council be prd 
mended to authorise the committee to take steps to have P trio pe 
sections, and estimates prepared to continue the verhead E 15 ч ы 
Traction Tramways from the termination of the experimental line al кс 
the Dingle to the end of Aigburth Road, and also for an extension si 2 5 
the experimental line from the Prince's Park Gates along Ого b i 
Road to Lodge Lane, in accordance with the lines as authorised by . 
the Tramways Provisional Order of this session." 10 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Belfast.— At the meeting of the Belfast Tramways Com- 
пу on 16th inst, the chairman, after referring to the general 


1 rh, 

ess, to deal with the electric traction question. He Manchester.—The Lord Mayor has convened a meeting Ry 

said that they had been in communication with the Oorporation for of Manchester ratepayers for Se ксы 6th, to t resolutions тө ou 

months and months, and, in fact, they had the subject before them reference to the promotion by the City Council of a Bill to enable tht "e 
at nearly every balf-yearly meeting for some time past. Up to the Corporation to work tramways in the districts adjoining the city, ^h 

tion. The company made the Corporation a very good offer and a working of the tramways by animal, mechanical, or other power. 1 

very liberal offer, as they thought, but they did not see their way to Me ie railway t. 

accept it. The Corporation had made a counter proposal, which he Margate and Ramsgate.—This light electric | e be 

did not see his way personally to be able to fathom. All that he scheme, to which we referred last week as baving been sancho $i 


could say was, that he did not think it was one that the directors 
could possibly advise the shareholders to accept. The point for 
them was, that if they were to do anything, they ought to do it 
quickly and have done with it. If the Corporation wished to pur- 
chase on fair mercantile terms, they were quite willing to entertain 
a proposal in the interest of the shareholders. They thought the 
Corporation could easily do that, and make а good thing out of it. 
They could get electricity into Belfast on very easy terms, and terms 
that would satisfy the public who wished it. There was this in it, 
that the Oorporation would have to pey a reasonable figure, and the 
company would have to ко а reasonable price—that was, what 
they considered a fair price. They would not have to sell at 194. for 


the £, but they would have to get their full value as had been the 


the Board of Trade, will run from Margate jetty by Ошол» 
St. Peter's, and Broadstairs, to the front at Ramsgate. t t the 
wers so far back as November, 1896, bub 11997 
inquiry held before the Light Railway Commissioners in Ма], ош, 
y all the local authorities. The 13 
missioners adjourned the inquiry indefinitely, in Aor Msi phy zu able 
to enter into agreements with all the authorities. The Comm dun, put 
then tent the order on to the Board of Trade for confirms r. with 
further delay was caused by the opposition of a landowner, 
whom, however, Mr. Murphy at came to terms after Murphy's 
negotiations. Messrs. Kincaid, Waller & Manville are Mr. 
engineers for the scheme. 


— 
j CER 
— 


in Re 
Hir, La 

ul. 
tert Ride 
USEIN rae. 
И Fe 5 
termes 
Шш, 


Жү lex. 
1 be ж 
ire ud beg a 
LWA), et ar 
tt X K 
de made 
Ap of ws 
eiue 
TRO 38. 
J. 

ОТ dox 


- 


pit 
p, coats 
en . 
«ui es 
tte *. 
rA. 
шй ir 


Ae v 1060 Avaver . 161 THE ELECTRIGAL REVIEW. - 811 


Neweastle-on-Tyne,—The Newcastle Daily Leader sum- 
marises the tramway situation at Newcastle, in connection with the 
two expert reporta on cable and electric traction, in the following 
statement :—" Two of the best guides possible, it may be taken, have 
been sent in to the Newcastle Corporation to belp it in deciding upon 
the new tramway service or services for the city, and with despatch 
there is no reason why a determination should not beso arrived at 
as would enable plans to be deposited with a view to an application 
to Parliament for powers next year. The new tramway movement 
is well enough known by the inbabitants of Newcastle—how 
Councillor Hagh Morton, moved by the difficulties and dangers of 
the Arthurs Hill horse trams, obtained a hearty support for 
mechanical traction by cable, how the lessees objected to work one 
line in this way, and how it was finally proposed to cover the whole 
system. The scheme was defeated in а ballot of the citisons, the 
the majority being partly in antagonism to the cable, partly against 
the total exclusion of electricity, and largely against the 21 yeare’ 
lease to private parties, notwithstanding the favourable offer and 
guarantee given by the latter. The lessees being in occupation held 
a strong position; that we impr will end in November next year, 
so that the Corporation may be said now to have a free hand. m 
their prerent experience, what the citizens most desire is a better and 
more reasonable service, with as much expedition as the importance 
of the matter will permit. The question of lessees will be out of the 
way, во the Co tion may lay down the system or systems adopted 
as was intended; and work them, too, if that is thought to be the 
wisest in all the circumstances. After acareful consideration of the 
өгү people may feel like the tuneful lover, * How happy 
could I be with either were t’other dear charmer away’; while the 
expediency of having the cables for the hilly west end section and 
tbe overhead illuminated electrical system for the rest of the city, 
may be the readiest solution for those having to decide. Both 
experts declare that either system is available for the whole of the 
90 miles of streets to be trammed, making 40 miles of single track. 
Both gentlemen have been chosen as being independent of any com- 
pany concern, while each bas had the best experience as engineer in 
thelaying down of the ve systems. Dr. J. Hopkinson, of 
London, bas supervised the electric tramway system for the 
Corporation of Leeds, and also in Liverpool. Mr. W. M. Colam has 
superintended the cable tramways now laid down by the Corporation 
of Edinburgh. The initial cost of the cable is much more than the 
other; but the maximum estimate for working the electric cars is 
bd. per mile, while that for tbe cables is put at 3d. The electric 
power station would find the very best possible situation on vacant 
ground belonging to the city at the Manors, that suggested for the 
cables is a that would have to be acquired between Olayton 
Street and Grainger Street, probably the Market, though it is pointed 
out that lettable buildings could be erected over the machinery in 
the basement, and the necessity for a chimney be avoided by 
mechanical draught, a practice, however, hitherto resisted by the 
Corporation. Dr. Hopkinson says nothing about profits; but points 
to the economical use of the electric power for arc lamps and quay 
cranes and haulage. Mr. Colam rays that in Birmingham the profit 
made by the cable ín tbat city is £3,830 per mile of single track per 
annum; in Newcastle, with an exceptionally low zeceipt of 6d. per 
mile, he estimates a profit of £1,861 mile of track, which, as may 
be figured out in a moment, on 40 miles, would mean an annual gross 
pre fit of £74,440! The total estimated cost for conttruction and 
equipment by thie system is £452,080; for the electric, £358,877 
14s. 6d. For both, £5,000 single track mile is given for construc- 
tion by the borough engineer, and this is taken by both, though it is 
thought tbat 25 per cent. could be taken off in so far as the laying 
down of the electrical system is concerned. Dr. Hopkinson allows 
10 per cent. on outlay for depreciation, a total of £37,745, against 
Mr. Oolam's £10,602. The electrical method of propulsion is declared 
to be extremely flexible; the cable car must go forward, it has to be 
uncoupled and pushed back. Special arrangements are suggested for 
working the кер gradients by electric power, nothing of the kind is 
Teq with the cable, and the reporter on the latter sees no 
difficulty in crossing the bridge with cable haulage. Sach area few 
comparisons in the report.” The Special Committee, of which 
Alderman Newton is chairman, called for а special meeting on 


On Tuesday last (23rd) & specially convened private meeting of the 
Now Tramways Committee of the Newcastle-on-Tyne Town Council 
was held for the p of discussing the reports forwarded by 
Dr.J. Hopkinson and Mr. W. N. Colam with reference to the probable 
adoption of either the electric or cable systems. No definite expres- 
sion of opinion, we are informed, was arrived at, though it was 
eventually decided to form a sub-committee, who will submit the result 
of their deliberations to the General Committee some time next week. 


Rhyl.—The District Council has referred to a committee 
a letter received from Messrs. A. Dickenson & Co., Birmingham, 
asking whether the Council would now favourably consider а pro- 
to lay down an overhead wire electric tramway between Prei- 

and Rhyl, starting from near the Grand Pavilion. 


Shanghaii—The Special Commission of the Manicipal 
Oouncil has gone into the question of electric tramways, and has 
ben! of the tion of the overhead trolley system. There will 


en i a ag 60 years, according to the tender ea 105 inh 
шау to accept, and the company to pay the Council а 
Noting of the total gross receipts for the period of the concession. 

on to tenderers by public advertisement will follow in due 
course, and the tender y selected will be submitted to the rate- 
payers for ratification, 


Spain.— The central power station in connection with the 
electric tramways in Madrid is approaching completion. The plant 
comprises two Babcock & Wilcox boilers, two 500-H.P. horizontal 
engines, by Messrs. E. P. Allis & Oo., of Milwaukee, Wis., one 
Oanadian built 110 E P. ditto, two General Electric eight-pole 
dynamos, giving 750 amperes at 550 volts, and one ditto., giving 140 
amperes at 550 volts. 


Tynemouth.—At last week's meeting of the Town 
Council Mr. J. P. Spencer moved a resolution asking the Council to 
consider the advisability of laying new tramways from the New 
Quay at North Shields to the borough boundary at Oullercoats. He 
рсе out that the Corporation had been negotiating with the 

ritish Electric Traction Company for 12 months, and they were no 
further forward. They could not come to terms regarding the supply 
of electric motive power by the Corporation to the company, and 
that ap d to him to be the real point at issue. His motion did 
not pledge the Council to spend any money, nor to any вресійс 
policy.—Alderman Elliot seconded, and remarked that the Traction 
Company were behaving in a very unbusinesslike manner. The 
motion was carried ously. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired, 

West Indies— 

Bt. Oroix-Trinidad оов Nov. 90th, 1896 eee eee 
Amason Oom в cable— 

Oable beyond Gurupa... June8th,1898 , is 
Accra-Kotonou ski .. Aug. 8th, 1898  .. es 
Hong Kong: Manila. .. May 9rd, 1898 .. August 22nd, 1898 

rus-Latakia 995 .. Feb. 10th, 1898. sa 
Bo Bissao T .. July 21st, 1898 ii 

LANDLINNES. 

Saigon-Bangkck ... .. August 20th, 1898 . . August 20th, 1898 
Saigon-Bangkok  ... .. August 22nd, 1898 .. August 23rd, 1898 


Cable from Brest to Cape Cud.—Mr. W. W. Howell, 
representative in England of the Compagnie Fran ліве des Cable; 
Télézraphiquees, writes to the Times from 24, Royal Exchange, E.O. : 
—" Referring to the anoouncement in your issue of August 18th 
respecting the Brest-Cape Cod Oable (which we have just completed), 
will you kindly permit me to point out tbat tbis cable has not been 
laid for а telephone company, but for the Compagnie Fran, 1ise des 
Cables Télé zraphiques ? " 


Cape Town.—By the last mail we learn that the urder- 
ground telephone system in Cape Town was on the eve of its practical 
completion, and that the Postmaster-General was about to open a 
telephone call office at the telegraph counter of the new General 
Post Office. In each corner of this call office, which is handsomely 
fitted up, is fixed а silence cabinet, into which exchange subscribers 
and the general public will be admitted for the purpose of oom- 
municating with subscribers to the Cape Town telephone exchange, 
and with subscribers to the suburban exchanges which are to be 
established at any early date. It is the intention of the Post Office 
department to open call offices at convenient points throughout the 
city and suburbs, so that telephonic communication with business 
05 in town may be brought within easy reach of the general 
public. 


Glasgow Telephones, — The Corporation "Telephone 
Committee have resolved to renew their application for a telephone 
license, and a deputation has been appointed to interview the Dake 
of Norfolk and Mr. Hanbury as soon as a meeting witb those officials 
can be arranged. 


Huddersfield Telephones.—The Council has decided to 
take steps to acquire a local telephone service, and the Town Olerk 
is to take steps to secure the necessary Parliamentary powers, unless 
the Government in the next session of Parliament introduces and 

es into law a Bill authorising the Post Office authorities to grant 

icenses to local authorities for the installation of a telephone service, 

containing borrowing powers and other powers similar to those 
afforded by the Electric Lighting Acts. 


Tanbridge Wells Telephones.—The Tonbridge Wells 
Farmers Clab held a discussion upon the unsatisfactory state of the 
сере in the district on Friday night, and it was unanimously 
resolved: “That in view of the recommendations of the Select 
Committee on Telephones local authorities should be empowered to 
supply telephone service in their localities; the Tunbridge Wells, 
Tonbridge, and District Farmers Olab desire to express their opinion 
that the time has now arrived when it is desirable that the 
Corporation of Tunbridge Wells should apply forthwith to Her 
Majesty's Postmaster-General for a municipal telephone license for 
this town and district.” | 


The Telephone Report.— Within the past week several 
letters have been appearing in the Times from the pen cf Major- 
General O. E. Webber, commenting upon the report and recom- 
mendations of the Select Parliamentary Telephone Committee. 
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The Iceland Cable,—4A daily paper says that the long- 
projected scheme for the laying of a telegraph cable to Iceland, in 
which the Great Northern Telegraph Company, of Copenhagen, is 
largely associated, is now about to be carried Into practical effect. 
The cost is estimated at 450,000 kroner, of which the Telegraph 
wie ge will contribute 300,000, whilst the remainder will be pro- 
vided by the Iceland Althing. The cable will be laid vid Scotland 
to the east coast islands in such a manner that it will be possible to 
place all the пропа! parts of the island in telegraphic communica- 
tion with the whole world. 


CONTRACTS OPEN AND CLOSED. 


ОРЕМ. 


Ashton-under-Lyne.— August 27th. The Committee of 
the Central Conservative Club invite specifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 
will have to prepare а complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—Auguet 29th. The Electricity 
Committee want offers from persons desirous of entering into arrenge- 
ments for the wiring of premises within the borough on any system 
of deferred ре Particulars from Messrs. Lacey, Clirehugh 
and Sillar, our Official Notices" August 5th for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked Offert auf Material Lieferung," to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilerr, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
“ Official Notices” August 12th, for particulars. 


Belgium,—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 


Buxton.—September 5th. The District Council wants 
1 dun e Ge. 3 piense ena xhaust, feed, 
engines ов, pumps, &c., „Si e 
d gp other ipes tor the establishment of electricity works. Con- 
sulting engineer, Prof. A. B. W. Kennedy. See our “ Official Notices ” 
August 12th. 


Kennington.—September 2nd. The Robert Arthur 
Theatre Company is inviting tenders for the supply and erection of 
lant for the electric lighting of the Princess's Theatre, Kennington. 
Бомо! engineers, Messrs. Owen, Lucas & Pyke, 39, Victoria 
Street, 8. Bee our Official Notices this week for particulars. 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing latforms. Specifications from Mr, 
White, city engineer. See our Gall Notices August 19th. 


King's Lynn.— September 7th. The Corporation is 
inviting tenders for various works in connection with the electric 
ligbting of the borough, including gas-producing plant, gas engines, 
dynamos, switchboard, motor transformer, electrical instruments, 
fittings, &c., batteries, armoured cables, and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Consulti engineer, Prof. 
Henry Robinson, C.E., 13, Victoria Street, W ; from whom 
particulars may be obtained on payment of 2s. for each contract. 


Kingston-upon-Thames.—September 5th. The Com- 
mittee of the Kingston Victoria Hospital is inviting tenders for the 
and fitting for electric lighting of the Kingston Victoria 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting Engineer, Central Electric Station, 
Down Hall Road, Kingston-upon-Thames. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 


ys Permanent-way Engineer's Office, n Ho Norfolk 
Brest, Strand, W.C. "S 


Patras.—The following notice appears in the Times 
"On Sunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
5 of the Municipal Oouncil, and in public session, 
the o on of the lighting of Patras and its suburbs. In case the 
lighting will be executed by gas, керо of the concession will be 
of 35 years, or in case the lighting be executed by electric light 
or another light, the duration of the concession will be left to the 
discretion of the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 


1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submi under sealed cover. A copy of the above-named 
documents, in Greek or in French, will be delivered to every 
interested firm which will ask it from us or from the president of the 
"n 
“ Patras, July 12th, 1898. 
“The Mayor of Patras, 
“ Thanos Canacaris.” 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. ting engineers, Messrs. Lacey, Olirehugh and 
Billar. See “Official Notices” August 5th for particulars of the 
various sections. 


Reumanis.— September 22nd. Tenders are being invited 
until tember 22nd by the municipal authorities of Braila, 
Ro for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the con- 
struction of an electric railway from Southport to Lytham. For 
particulars write (with £2 2s. deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Road, Southport. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
res ere consulting engineer. See our “ Official Notices” 

ugust 5th. 


CLOSED. 


Bournemouth.—The following is a list of the tenders 
submitted for the installations at the pier, grounds, and 
winter together with switch „ cables, arc lam 
incandescent lamps, wiring, fittings, ёс. (contract No. 1), Mr. F. W. 
Lacey, M. Inst. O. E., borough engineer and surveyor:— 


| 


, Pleasure Winter Switch- 
Name. P.er. Grounds. Gardens. board, b | Total. 
| EE | Soe test. cage 
| 
p s.d. £ к. 05 £ s. d. £ s. d. £ sd 
Leonard G. Tate ..1947 0 о 712 € 0 1090 0 0,248 0 0 2.997 0 0 
The Walsall Electrical | 
Company, Limited. 978 0 0 639 11 6 634 6 6 448 18 6) 2,695 16 6 
Siemens Bros, & Co., 
td. s 35 = m T | - is 2,192 0 0 
Crompton & Co., Ltd... 1748 0 0 574 0 0 610 0 0 170 0 0 2.007 0 0 
Johnson & Phillips . |771 18 0 479 6 6 572 0 0 259 17 0 2,088 1 6 
R. Alger & Sons . . 1514 14 5 490 3 2 66916 0 192 15 411,967 8 11 
Cash, Robinson & Со... |474 18 8 869 6 2 620 0 11 320 1 0 1,784 1 4 
The Brush Electrical | | 
Engineering Co., Ltd. 488 0 0 375 0 0 578 0 о 207 0 0 1598 0 0 


Warburg, Dymond & Co. (Informal) 


* Accepted. 
Contract No. 2.—Electric lighting of pier, pleasure grounds, and 
winter gardens. The following tenders were Submitted for the supply 
of steam dynamo, &c. 


Name. Type of engine. Price. 
9 E sd. 
Leonard G. Tate ..  .. | Scott & Mountain | 1,565 0 0 
Brush Electrical Engineering | 
Company, Limited vs Universal (Brush Company) , 1,967 10 0 
R. Alger & Вопв.. Я НЕ Ransomes, Sims & Jefferies 
(compound) is a 1.425 0 0 
Ransomes, Bims & Jefferies 
(double cylinder) ..  .. | 1887 0 0 
United Ordnance and Engi- | 
neering Co., Ltd. Willans & Robinson .. 1,195 0 0 
Own manufacture 1,258 0 0 
J. H. Holmes & co. | Belliss & Co. | 1270 0 0 
Beliss&Co. .. .. .., 140 0 0 
Willans & Robinson . . 1,000 0 0 
Electric Construction Com- í 
pany, Limited ..  .. | Belliss & Co. 126] 0 0 
Belliss & (o.. | 1458 0 0 
Willans & Robinson ..  .. | 1.209 0 0 
Crompton & Co., Limited Belliss & co. 1,219 00 
Belliss & ko. 1976 0 0 
Willans & Robinson .. 1075 0 0 
Johnson & Phillips Belliss & (o. 1,150 0 0 
Belliss & (o. .. | 1825 0 0 
Willans & Robinson (simple) 1,080 0 0 
Mirrlees & Watson (compound) ' 1,215 0 0 
“Siemens Bros. & Co., Limited | Belliss & co. 1.185 0 0 
Willans & Robinson los; 0 0 
Cash, Robinson & Co. (Informal). 
Mather & Platt 5 
Warburg, Dymond & Co. " 
* Accepted. 


The tenders received for the supply of electric light pillars, as 
follows, е) cast-iron ornamental lamp pillars, (b) 10 cast- 
iron ornam p pillars, with special flanges, (с) 19 ornamental 
carriers for arc lamps, were as follows:— 


(a) each. | (5) each. (c) each. 
£ в. d. E в. d. £ 8 d 
J. Allen, sen., & Воп 5 m A 18 5 0 18 5 0 700 
Geo. Smith & Co T "S as 12 6 0 12 6 0 510 0 
*W. Macfarlane & Co. 10 4 0 1218 0 7 16 0 


eo | 
i ; | 
2222 et SES — — V — A 


* Accepted. 
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NOTES. 


Submarine Telegraphs.— With reference to Mr. С. 
Bright's letter on page 801 of tbis iesue, no doubt our 
reviewer will deal with this in our next issue, and in a 
manner which, if not entirely to the satisfaction of Mr. 
Bright, will more than justify his really mild criticisms of 
the work in question. 


Current Density as a Factor in Copper Refining.— 
The recollection of the mystery which surrounded the elec- 
trolytio copper refining in nstry, as it existed 15 or 20 years 
ago, may now well raise a smile among those who in these 
days handle thousands of tons of copper matte monthly. 
The secret of success was supposed to rest safely with a few 
German establishments, and with one well-known gold and 
silver refining concern in this country. Of course, says the 
New York Electrical Engineer, there was no secret in the 
real sense of the word ; but, nevertheless, besides this sup- 

barrier, there were substantial deterrents to the under- 


taking of electrolytic refining work, and principal among 


these was the great cost of the plant, and particularly the 
long period of time during which a large stock of metal 
remains unproductive of interest while undergoing the pro- 
cess, It is perhaps to the great reduction in the latter item 
that the notable increase in electrolytic metal refining 
work is attributable. This is well brought ont in a 
very able review of the situation by Mr. Titus Ulke 
appearing in the Engineering and Mining Journal. 
It was not at all uncommon 10 years ago for copper 
refiners to stock their tanks with 75 to 100 times as much 
copper as was daily produced in regular work. This 
enormous disparity has been ually reduced, во that to-day 
only from one-fourth to one-fifth that amount is required, or 
an average of 15 to 20 tons per ton of output. For the 
ultimate cause of this marked improvement we must look to 
the method of handling the baths, and especially to the 
higher current densities now made practicable, Whereas 
formerly currents of only 2 to 4 amperes per square foot 
were thought permissible, to-day current densities of from 
15 to 20 amperes are employed in some establishmenta, and 
the end is not yet in sight. The conclusion reached by Mr. 
Ulke is that the average proportion between the total copper 
“in process of treatment,’ and the yearly capacity (measured 
by output) of our electrolytic copper works is now about 
4 per cent., as against two or three times as much formerly, 
and that the average proportion is going to decline still 
lower within the next year or two. These are interesting 
developmenta, and it is safe to say that with the water- 
powers now being rapidly developed in the United Sta 
we shall see still farther increases in the electrical m 
refining industries. 

Gas Failure.— Whenever there is the slightest failure in 
the electricity supply of any district, our newspapers make 
an alarming fusa, often far greater than is warranted when 
the facis are known. Of course, electricity is blamed, and 
the writers, and in the majority of cases, the readers also, 
overlook the fact that gas lighting is responsible for many 
Very serious explosions and failures in the course of 12 
months. On Monday evening this week, Tonbridge was 
plunged into darkness at eight o'clock at night, when the 

siness of the town was in full swing. For about six 
minutes the business portion of the town was in absolute 
darkness, and much inconvenience was caused at the station 
in connection with the working of the signals. It is stated 
that the sudden defection of the gas was due either to an 
accident to a pipe in the gas-holder or to negligence in 
allowing a water syphon to become filled, thas shutting off 
the supply. The manager of the gasworks caused a fresh 
holder to be turned on, and in a short time the town was 

in its normal condition. 


Institution of Mining Engineers.—The ninth annual 
meeting of this Institution is to be held at Birmingham on 
Tuesday, September 18th. Among the pa down for 
ш is e ca “The Sonth сиз i a Drainage 

e, wi ial Regard to Electric Power Pumping,” 
by Mean. E. В, Marten, .I. E. E. and Mr. E. Howl 


The Early Days of Electricity.—Prof. Elisha Gray had 
some interesting revelations to make the other day at a 
meeting of the North-Western Electrical Association at 
Puluth ing the difficulties under which the penes 
of electricity worked in those early days when, as he said, 
“ practical к ей knew nothing about the relations of 
wires to magnetism, resistances, &c.” The first man who 
came to America with a Varley rheostat was a great man, 
and he used to carry it about under his arm, whilst people 
wondered. Prof. Gray amused his audience by referring to 
the lectures of a certain professor р before the in- 
vention of the telegraph. He was taking his class through 
a course of “electricity,” showing the experiments with the 
frictional machine, sar telling the students “how Franklin 
caught the forked lightning from the clouds, tamed it, and 
ША] it subservient to the will of man.” He seems to have 
waxed enthusiastic, and to have wound up his lecture with a 
regular 4th of Jaly speech, saying finally: “ Young men, 
you were born too late to witness the development of this 
great science—slectricity.” We wonder what the old pro- 
fessor thinks now, if it is possible for him to look down 
upon the progress that electricity has been making since his 
time, and whether he remembers that little speech he made 
to the boys over 50 years ago on the subject of electricity. 
Tempora mutantur et nos mutamur in ilis. Prof. Gray, it 
seems, has a reputation for wit, and he seems to have excelled 
himself on this occasion. We do not know whether the 
verses which he quoted towards the close of his remarks are 
his own composition, bnt they are new to us, The subject 
is the difference between the “ now and the then,” and they 
run as follows :— 

“ In the olden time, along the street, 

A glimmering lantern led the feet 
When on a midnight stroll ; 

Bat now we catch, when night is night, 
A piece of lightning from the sky 

And stick it on a pole. 

„Time was when one must hold his ear 
Close to the whispering voice to hear, 
Like deaf men, nigh and nigher; 
But now, from town to town he talks, 
And puts his nose into a box 
And whispers through a wire. 

“In other days we took a car, 
Drawn by a horse, if going far, 
And felt that we were blest; 
But now the conductor takes the fare, 
And sticks a broomstick in the air— 
And the lightning does the rest.” 


Condensing Water Coolers.—We have received from 
the Klein Engineering Company, of Manchester, a circular 
urging the use of apparatus for cooling water over and over 

for condensing purposes. The arrangement of the 
cooler is not sufficiently indicated by the description of it, 
or by ita pictorial representation, but we take it to be of the 
kind which exposes thin films of water over a area to 
the evaporative effect of the atmosphere. It is claimed that 
an ordi open self-ventilating cooler will occupy about 
1 square foot of floor space per I. H. P., and a height of 16 to 
20 feet. With fan ventilation, about a sixth the area only is 
required, while one for self-ventilating chimney type requires 
about one-third the area of the first type. There can be no 
doubt that did steam users more fully realise the possibilities 
of water coolers, the use of condensing plant would consider- 
ably extend. 


A Big Prize for an Automobile Accumulator.—At a 
recent meeting of the committee of the French Automobile 
Club a letter which had been received from a firm of 
accumulator manufacturers was read. In this letter, says 
an American Exchange, the firm, whose name was not made 
public, offered to set aside a sum of $5,000, to be given to 
the maker of any accumulator which could be proved to be 
better than their own. The committee resolved to write 
to the firm in question, stating that they were willing to 
accept the $5,000, and to make it a prize for the best accu- 
mulator in the secondary-battery competition, which it is 
proposed to hold next winter. 


The Late Dr. Cornelius Herz.—Letters of administra- 
tion to his estate have been ted to the widow of the 


late Dr. Cornelius Herz, the whole of the deceased’s estate 


being sworn at £20. 
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А Dream.— Prof. Arthur Schuster is much to be envied. 
He is able to dream through his holidays, and sternly to 
refrain at other times. Even the approach of a British 
Association meeting concentrates his faculties. His dreams 
are most fanciful, yet most coherent, most romantic and yet 
most practical. His mind retains them for his waking 
hours, and his pen describes them in Nature with every 
charm of literary style. He is nearly convinoed of their 
truth, and this surely is the note of a perfect dreamer. How 
is it that other modes of attraction require agents of two 
opposite kinds, and are accompanied by repulsion, while 

vitation requires but one kind, and knows no repulsion ? 

hy do magnetic and electrical actions seem essentially to 
require that the molecule should be arranged about an axis, 
with opposite properties in its two senses, while gravitation 
asks for nothing of the sort? The answer is obvious. 
Matter has its mate. There are two kinds of matter 
mutnally repellant, and our world consists entirely of the one 
kind, and has none of the other. It has been repelled into 
грее, As his maid krosks at the door with the hot water, 
the professor wonders, can this be true? Of course it is 
ne Anti-matter is what Alice found behind the looking 
g 


The Wenstrom Machines, — The Fuller-Wenstrom 
Electrical Manufacturing Company have recently started 
business in this country as manufac- 


machines. Wh have just had an 
opportunity of inspecting some of 
the machines at the company’s office, 
and we were most favourably impressed 
with the excellence of the manufacture. 
Single-phase alternating motors form a 
special feature of the company’s work, 
and judging from the ease with which 
single-phase motors were started on full 
load, there ought to be considerable 
business in this direction. The com- 
pny are making a speciality of three- 
puse plants, and in this particular 
ranch they have the great experience 
of their Swedish engineers. The illus- | 
tration shows а continuous current 9” 
tramway recently pnt down in Stockholm | ERI 
by the Wenstrom Company, and which 
is giving great satisfaction. The com- 
pany inform us that they have already 
arge orders on their booka, and we 
wish them every success in their new 


enterprise. 


The Rumour about Mr. Preece.—Statements have 
appeared in various London and provincial papers to the 
effect that the Postmaster-General has requested Mr. W. H 
Preece, C.B., the electrician-in-chief to the Post Office, to 
continue in that position for several years longer, notwith- 
standing the fact that he was to retire this year. It has 
been stated that such an arrangement pointed to immediate 
eteps being taken by the Post Office for the establishment 
of a complete State telephone system. We are authorised 
to say that there is no foundation for this report, which 
must be looked upon as a quite unauthorised newspaper 
canard. 


turers of the well-known  Wenstrom | ; 


The Present Status of Electrical Eogineering.—In 
reviewing the progress of electrical work, Dr. А. E. Kennelley 
stated recently that in 1884, ontside telegraph and similar 
work, he doubted if the capital invested in electrical work 
in the United States exceeded a million dollars. To-day it 
is estimated at 1,900 millions, or nearly £400,000,000 
sterling. At the former date a 50 kw. machine was large, 
while a 100 kw. was called a “Jumbo,” from its supposed 
elephantine proportions. To-day the largest machines build- 
ing, or built, are of 4,600 kw. capacity. In 1882 dae of 
dynamos were about 10d. per watt of output. Now they 
oot about ld. per watt. Yet efficiencies are but little im- 
proved, except in respect of output per unit of mass. In 
1882 a 92 per cent. efficiency accompanied an output of 18:2 
watts per kilo. of weight. Now about 22 watts per kilo. are 


obtained. The cost of a kw.-hour in 1884 was 74 cents. 
To-day it is but 1 cent, and even half this has been 
reported. Lamps of 16 C.P., which cost $1, now cost 18 
cents. The best gave 0 28 C.P. per watt, against 0'4 to-day. 
The best secondary cells in 1884 gave 8'425 watt-hcurs per 
pound of electrode, at an efficiency of 69°45 per cent., at a 
mean rate of 12°42 amperes per square foot of negative. 
Now they yield 5 to 6 watt-hours per pound of 
charged cell at 85 per cent. efficiency at 4°8 amperes of 
foot of negative plate. The largest battery in America has 
166 cells, weighs one million pounds, and has an eight-hour 
discharge of 22,400 ampere-hours. In traction the intro- 
duction of soft cast steel has raised motor output from 5 to 
14 watts per pound, and assisted to extend the system of 
lines to the present 14,000 miles, employing 170,000 men; 
while in power transmission the North American continent 
has 150,000 kilowatts of power transmission machinery up to 
85 miles, and as high as 30,000 volta. In hot weather the 
fan motor load of large cities is already a perceptible item. 
The difference between high and low tension, and frictional 
electricity is rapidly disappearing as a study, one theory 
going to serve the whole. Up transformed current has 
invaded the field of frictional electricity, as seems only what 
might have been foretold. Alternating currente, power 
transmission, the domestic applications of electricity, the 
telephone, all stand far in advance of their position, but a 
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few years ago while in the still eubtler forms, radiograpby 
and all that it implies stand as evidence of electrical 
progress. The author finally points to the importance 
of reasonable standardisation. While it may be true that a 
too rigid adherenoe to standard forms may tend to hinder 
progress or improvement, it is а fact that the industrial 
application of electricity will be furthered by reduced costs 
of production such as standardising alone can effect. Thus 
the extensive sale of a given standard for & short time will 
really put a manufacturer in a better position to make an 
advance to a fresh standard than a meagre sale. The 
security of 5 lies in the fact that there is a oer- 
tainty for a few years during which orders oan be taken at 
minimum prices and in larger numbers than when invention 
is too rife. Too many so-called improvements are mere 
alterations for the sake of alteration. А tendency to 
standardise would check this, while still allowing genuine 
improvements to assert themselves. 


The “Riker” Electric Phaeton.—Doring this week 
Messrs. Shippey Bros, Limited, the sole selling agents for 
this country, are exhibiting at the Agricultural Hall, 
Islington, the Riker electrical phaeton, which is of the latest 
American design, manufactured under the patents of the 
Riker system of Brooklyn, U.S.A. There was a private 
inspection of the motor carriage at Northumberland Avenue 
last week. It is stated that a company is to be shortly 
floated for building these vehicles in thia country. 
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Ionie Reactions and ‘their; Significance in Electro- 
Chemistry.—In а lecture given a short time ago by 
Friedrich W. Küster, in which the bearing of the ionic 
hypothesis on chemistry was dealt witb, the following 
lecture experiments were described: —In order to show 
the electrical exchange represented by the equation 
Ca++ + Fe = Cu + Fe* +, pieces of iron and copper are 
immersed in a solution of sodium sulphate, the former near 
the top, the latter near the bottom of the vessel. A few 
crystals of copper sulphate being brought into the liqnid near 
the copper, a current at once flows from the copper 
to the iron through the external circuit. The change, 
2 Fel + Fe = 8 Fet+, is similarly illustrated by using 
two iron plates in a solution of common salt, and 
placing some ferric chloride near the lower one. The 
electrical exchanges connected with the reversible reaction, 
Fe** + I = Fe+++ + I-, are shown by means of 
two platinum electrodes standing in small crystallising 
dishes, which are placed in a larger dish. The latter is 
filled with a solation of ium chloride, and under it 
some iodine is placed in the one small dish, and a strorg 
solution of ferrous chloride in the other. The current then 
flows (in the external circuit) from the iodine to the ferrous 
solution, but by increasing the concentration of the iodine 
ions or of the ferric ions, the reaction, and with it the 
direction of the current, is reversed. The change, 
I- + Вг = Br + I is demonstrated in а similar manner. 
If electrodes of iron and platinum respectively are immersed 
in а solution of potassium chloride, and a little iodine added 
in the vicinity of the platinum, a current is developed owing 
to the reaction, Fe + 2I = Fe** + 2I-. A saturated 
solution of hydrogen chloride in toluene does not conduct 
electricity, even under a pressure of 72 volts, nor does it act 
on calcium carbonate, but the addition of a little water enables 
it to do both the one and the other. А saturated (about 01 
normal) solution of carbonic acid colours methyl-orange less 
intensely red than а 0°01 normal solation of acetic acid, 
owing to the difference in their dissociation. The diminution 
of dissociation produced by increasing the concentration of 
one ion is shown by adding a trace of sodium hydrogen 
carbonate to the carbonic acid, whereon the red co'our dis- 
appears, or of sodium acetate to the acetic acid solution. No 

ange of colour is produced by adding sodium chloride 
to a weak solution of hydrochloric acid coloured by methyl- 
orange. Another phenomenon of a similar kind is the 
precipitation of lead chloride from its saturated solu- 
tion by the addition of a solution of common вай. 
The presence of copper in the form of a cathion in a solu- 
tion of copper sulphate, and in the form of a complex anion 
in Fehling's solution, is proved by passing a current through 
two U-tubes, one of which contains a solution of cupric 
sulphate, on the surface of which a solution of sodium sul- 
phate floats, whilst the other is similarly filled with Fehling's 
solution, and an alkaline solution of Rochelle salt. The blue 
ozone in the one tube moves in the same direction as, in the 
other tube in the opposite direction to, the current. The 
abeence of cupric ions from Fehling’s solation is further 
shown by means of a galvanic cell containing lead and 
Copper immersed respectively in solution of lead acetate and 
copper sulphate; in this combination lead dissolves, and 
Copper 18 precipitated, but both the reaction and the direc- 
tion of the current are reversed when an alkaline solution of 
Rochelle salt is added to the cupric sulphate solution. For 
15 particulare, consult Zeitschrift für Elektrochemie, iv., 


Water-Tube Bojlers at Sea.— Writing to Engineeri ; 
the Babcock & Wilcox Company send ЫШ figures for the 
Purpose of showing how suitable their boiler is for marine 
purposes. Unfortunately, however, many essential figures 
ei missing. It is satisfactory to find that the temperature 
a bie funnel is not less than that of the boiler itself. 
^, ortunately, tco many of the self-constituted advocates 
9" Water-tube boilers do the boiler the doubtful honour of 
iing it with impossibilities. In the letter before пя 

18 18 not во, A chimney temperature of 500° to 640° is 
somewhat reasonable, and is what ought to be obtained 
Е : the rate of fuel consumption is only the moderate one 
at 6 Ibs. per square foot of grate. But we do not see of 

t possible ntility it can be to etate that a vessel at 
8} knota’ speed only barned 6j tons of coal per day. We 


are informed that at 12 knots the horse-power is 1,000. 
Therefore at 8} knots the power will bs, say, 860 H.P., for 
wbich power the coal consumed is quite sufficient, indeed, 
more than is regularly effected with other boilers. Of 
course 6} tons looks small to the cisual reader, who has been 
accustomed to hear about the hundreds of tons daily con- 
sumed by Majestics and Lucanias. The casual reader is also 
apt to think that a boat which will steam 12 knots at 
1,000 H.P. will require 850 H P. to steam 8} knots, and for 
850 Н.Р, tke 64 tons seems small. If figures are to be 
advanced on trials they should be plain. Instead, all the 
letter-press is descriptive of a gunboat for which no real 
comparison can be made, and the tabulated figures refer to 
two other ships. We should like to have heard something 
abont the behaviour of the boilers with the Yorkshire bitu- 
minous coal. Did it smoke? Was there any special altera- 
tion of furnace made to prevent smoke? Engineers are by 
no means yet satisfied that the water-tube boiler has proved 
itself so superior for marine purposes. The question of cir- 
culation is qaite an open one. It is far from proved that 
circulation really takes place in water tubes, There are 
reasons to fear that—at least when forced with a hot fire— 
the tubes are often empty of water, and that they are exposed to 
severe water hammer effects. The Belleville boiler is too 
obviously bad in design for any one to doubt that it cannot 
be satisfactory on a rolling ship. The more inclined tubes 
of the Babcock boiler are less liable to damage it is true. 
We should like some information as to the behaviour over 
some months of the brickwork seat: and walls. Brickwork 
in large masses is awkward material in a steamship. Are 
suitably protected metal cases yet used, and, if used, found 
Eatisfactory ? 


Fly-wheel Accident.—Some months ago we recorded a 
curious fly-wheel accident which occurred at Messrs. Nalder 
Bros. & Thompeon's works, and on Tuesday last the same 
firm experienced a similar accident. Fortunately, as on the 
previous occasion, the incident was unattended by personal 
injuries. It is surmised that the accident arose from a 
premature роо іп the gas engine 1 0 which set 
up а reversal of stresses on the fly-wheel. The spokes of 
the wheel were broken close to the rim, the rim itself being 
quite uninjured. The accident caused some interruption to 
the work, but repairs were ep:edily effected. 


The New French Atlantic Cable.—The completion of the 
New French Atlantic cable by the s.s. Francois Arago draws 
attention to the latest and apparently most extravagant piece 
of work in cable laying yet accomplished. We have seen a 
piece of the core, and compared its dimensions with the 
published figures, with which it closely agrees. It consists 
of a central copper wire of ·121 inch diameter surrounded b 
12 wires of *042 inch diame:er. "The whole is insulated wit 
gutta-percha to a diameter of -480 inch. Assuming the lay 
of the smaller copper wires to be 8 inches, this would give a 
conductor of 658 lbs. The sectional area of the gutta-percha 
is then *151 inch, and the weight 398 lbs. The published 
figures are 661 lbs, and 400 lbs. These dimensions are very 
similar to those of the last Anglo-American cable, which had 
weights of 650 lbs. of copper and 400 lbs. of gutta-percha. 
The speed of the French cable for the same length should 
exceed that of the Anglo-American by 1 per oent., but 
differences in the quality of the insulation may well amount 
to much more than thie, and we may make a fair comparison 
of the two cables by their lengths only. The length of the 
Anglo-American cable was 1,847 miles ; that of the French 
is said to be 8,200 miles. These lengths make the speeds of 
the two bear almost exactly the ratio of 8 to 1 in favour of 
the English cable, and the percentage earning powers of the 
two 5 to 1, assuming them to have been laid equally chea ly. 
It is unlikely that the new cable was manufactured and laid 
under French superintendence as economically as the English 
one, considering the great experience our engineers have had ; 
and the figures are a suggestive instance of the extravagance 
of French foreign policy. Our figures of the Anglo- 
American cable, laid in 1894, are taken from Mr, Dearlove's 
paper, published in a contemporary at that time. The errors 
in the figures given in this connection last week by the same 
journal apparently escaped their reader’s notice, 
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Death of one of Mr. Marconi's Assistants.—We 
announce with sincere as that Mr. Edward Edwin 
Glanville, of Trinity College, an assistant to Mr. 
Marconi, met with а fearful death on Tuesday at 
Rathlin Island, off Antrim coast, by falling over a cliff 300 
feet high. Mr. Marconi and another assistant were at the 
time at Ballycastle, on the mainland, conducting experimenta 
in wireless telegraphy with the deceased on the island, which 
is some miles off the coast. · 


Electrolytic Iron.—In the spring of 1897, F. Haber had 
лш for inspeoting the eleotrotype methods used by 
the Government printers of bank notes in Germany and 
Austria, The resulta of his work are givenin the Zeitschrift 
für Elektrochemie, ТҮ, 410. Both in Russia and in the 
latter country the notes are pud from stecl-faced electro- 
types, made by electrolytio deposition of iron from a beth 
prepared according to Klein's formula (ferrous and magne- 
giam sulpbates), under conditions of temperature and ourrent 
density which have not been divulged. The latter is cer- 
tainly 15 ipt 7 Е plate onl i ш in thickness 
requires 14 months for deposition. e plates prepared in 
this way have the appearance of steel-faced и ы lates ; 
the under side is slightly rough, but the author did not 
observe any of the oval pe spoken of by Lenz in his 
earlier paper on this subject. The thin iron electrotypes 


prepared as above are backed by copper in the usual manner. 
Their adv lies in the fineness and hardness of the metal 
which is first ited, snd in the delicacy of the copy of 


the original which is thus obtained. The other plan of 
preparing these plates, first to obtain a copper electrotype of 
the original, and then to face this with iron by suspension 
as cathode in the above bath of ferrous and magnesium sul- 
phates. The printing results are, however, not nearly 80 
good as when the former method is employed. These plates 
coated with iron can be used for a much larger number of 
impressions than those of copper alone. The author notes 
that the first deposit of electrolytio iron is harder than the 
succeding ones, and that the variations in hardness are 
m by the proportion of hydrogen present in the 
deposit. The disadvantage of these oopper- backed iron 
plates is that they can only be renewed by the repetition of 
the whole procese, whereas the iron-faced copper eleotrot 
can have their faces renewed in a few minutes. F. Ha 
had an opportunity of examining the chemical constitution 
of one of the plates deposited according to the methods used 
by the Austrian bank-note printers. The plate was 8 mm. 
thick, and could be bent double without fracture. Left for 
three-qnarters of а year in а damp laboratory atmosphere, it 
showed no apparent signs of rusting. The original paper 
contains details of the gravimetric method employed for 
determining the hydrogen contained in this iron. He 
obtained a mean percentage of 0°015 percent., which worked 
out toa volume ratio of hydrogen to iron of 17:8, or to a 
volume ratio of 12:0 when corrected for the errors of analysis. 
Lenz obtained volume ratios of hydrogen to iron varying 
from 18'4 to 16:3 in his experiment upon electrolytic iron. 
F. Haber next undertook the investigation of the conditions 
necessary in order to obtain а maximum amount of hydrogen 
in the deposited iron. Using а current density of 2,140 
amperes per square foot, he obtained a deposit containing 
from 0°085 per cent. to 0'110 per cent. of hydrogen. This 
uals a mean volume ratio (hydrogen to iron) of 112. Lenz 
obtained ratios between 105 and 129 for this type of iron 
deposit. The latter found, in addition to hydrogen, carbonic 
acid, carbonic oxide, and nitrogen gas present in electrolytic 
iron, but the author has not had an opportunity for verifying 
these results. The deposit obtained by continued use of the 
high current density just named was perfect in every ct, 
with the exception of its tendency to cause curvature of the 
cathode. The author overcame this by using a revolving 
cylinder as cathode, within a larger iron tube, which acted as 
anode. If the electrolytic iron be heated in a Bunsen flame, 
the hydrogen and other gases escape with small explosions, 
and the remaining metal is then found to have lost ita hard- 
nesa, but is still less soft and pliant than wrought-iron of a 
similar thickness. In conclusion, F. Haber states his opinion 
that iron containing hydrogen undergoes change in physical 
structure with time. He commenced experiments bearing 
upon this point, with intermittent currents, but these are not 
yet completed, 


Decomposition of Compounds by Electrical Oseil- 
lations.—In some recent experiments by Alexander de 
Hemptinne, various organic compounds were exposed in the 
gaseous state, at low pressure, to the influence of electrical 
oscillations, and the deoompos:tion пов were examined. 
From methylio апа ethylio aloohols, mixtures of carbonio 
oxide, carbonic anhydride, hydrogen, and methane of ethane 
are obtained, and ss the quantity of oxides of carbon is 
diminished if the decomposition occars in the presence of 
ueni vip the author oonsiders these compounds to be 

ue to secondary actions, the иши” reaction being repre- 
sented by CH. ОН = ОН O; analogous decompositions 
occur in the cases of propylio, isopropylic, allylic 
alcohols. With acetone and propaldehyde, however, the 
presence of phosphorus causes no diminution in the quantit 
of oxides of carbon; these are hence produced in the primary 
decomposition, which is in each case CHO = CH CO. 
Acetaldehyde undergoes an analogous decomposition, but 
acetic and propionic acids decomposes with the formation of 
oxygen and the unsaturated hydrocarbon. Methylic acetate 
and ethylic formate give the same decomposition producta, 
and the chemical formula gives no indication, in the author's 
opinion, of where the strongest mechanical attraction occurs. 
A few liquids were also exposed to the oscillatory discharge, 
and glycerol, glycol, glyoxal, glyoerio acid, and oxalic acid, 
were all found to be partially decomposed. Phenol and 
benzoic acid yielded oxides of carbon and hydrogen, and 
resinous compounas, the latter, together with hydrogen and 
acetylene, also being formed from benzene. The above is 
an abstract of a paper in the Zeitschrift für Physikalische 
Chemie, 1898, xxv., 284, by Alexander de Hemptinne. 


Eleetric Lighting of Balmoral Castle.—Mr. W. H. 
Massey writes from Osborne :—“ My attention has just been 
called to the note in your issue of the 19th inst., and although 
it is bee to s p оор onra meliane 
in a * daily paper, per ou wi good enoug i 
be known Ажан electricians that it is not because of any 
delay in the lighting arrangements (which I tested when at 
Balmoral on the 11th inst.) that Her Majesty's departure 
from the sonth has been deferred for a week.” | 


Power Station Tests.—As we go to press the following 
letter comes to hand from Mr. A. K. Taylor :— May I be 
allowed to point out what appears to be an error in your 
issue of the 19th inst? At the end of an extract from the 
Street Railway Journal on Power Station Testa,’ the оов! 
consumption per electrical H.P.-hour is given as 2:4, and the 
coal per kilowatt-hour is also given as 2:4 lbs. ; should not 
the latter have been 3°22 lbs.? This coal consumption is 
commented on in the last few lines of the extract.” 


Appointment Vacant.—The Greenock Board of Police 

are inviting applications for the position of resident elec- 

engineer at £300 per annum. The duties include 

the devising of a scheme for electric lighting for Greenock 

and contiguous districts, and carrying same into effect. 

ap жугш to be sent to the Town Clerk by 31et inst. at 
12 o'clock. 


NEW OOMPANIES REGISTERED. 


Berry's Electrical Company, Limited (58,587).— 
This company was registered on August 17th, with a -— 
£3,000 in £1 shares, to acquire and carry on the business of electrical 
and mecbanical engineers, machine tool makers, iron and bras 
founders, consulting engineers, machinery agents, and mill furnishers 
now carried on by Richard Berry and Francis Wareing, at 7, St. 
Martin's Row, Broad S:reet, Birmingham, as R. B & Oo. 
The subscribers (with one share each) are:—John B. Ohatteriey, 
117—119, Newtown Row, Birmingham, manufacturer; Ё 
Wareing, 18, Richmond Road, Olton, Warwick, clerk; Albert E. 
Chatterley, 117—119, Newtown Row, Birmingham, manager ; Ri 
Berry, 7, Bt. Martin's Row, Birmingham, electrical engineer ; Walter 
G. Floyd, 48, Oherry Street, Birmingham, accountant; Percy N. 
Chatterley, 7, St. Martin's Row, Birmingham, electrical engineer; 
Edward Rowlands, 41, Temple Row, Birmingham, solicitor. The 
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pumber of the directors is not to be less than two nor more than 
five; the subscribers are to appoint the first; qualification, £25; 
remuneration as the company may determine. 


Siddall & Hilton, Limited (58,588).— This company 
was registered on August 17th, with a capital of £100,000 in £10 
shares (5,000 рео) to acquire the businesses carried on at 
Bowerby Bridge, Yor „ ав 
as "The Manchester Spring Mattress Company, Limited”; at 
London, Manchester, Dublin, Bristol, and Newcastle-on-Tyne, 
и Rowoliffes & Hilton, Limited " : and at Sowerby Bri Yorkshire, 
as "The Yorkshire Bedstead Company, Limited,” and to on 
mattress and bedstead tare 


ongers, tube makers, mechanical . 
neers, £c. The subscribers (with one share each) are:— Rowland 
Siddall, West Royd, Sowerby Bridge, Yorkshire, spring 

manufacturer; Thomas Hilton, Ridgemount, Winchmore Hill, N, 
spring mattress manufacturer ; Herbert Siddall, Bank Villas, Sowerby 
Bridge, Yorkshire, bedstead manufacturer; Arthur Siddall, The 
Mount, Sowerby Bridge, Yorkshire, worsted spinner; George Hilton, 
90, Rothbury Terrace, Newcastle-on-Tyne, works manager; John 
Hilton, 25, St. Laurence Road, Clontarf, Dublin, works manager; 
Robert Hilton, 110, Platt Street, Moss Side, Manchester, sculptor; 
and George Maskew, 21, Wade Street, Halifax. The number of 
directors is not to be less than two nor more than seven; the first 
are Rowland Siddall and Thomas Hilton; qualification, 100 shares ; 


remuneration as fixed by the company. 


Highland Water-Power Syndicate, Limited (58,601). 
—This company was d on August 18th, with a capital of 
£20,700 in £1 shares (700 deferred), to carry on the business of elec- 
tricians, electrical engineers, and producers of electricity by water 
and otber power, and to acquire, own and work apy lands, water 
rights, &c. The subscribers (with one share each) are :—Philip G. 

‚ 28, Trothyb Road, Southwark Park Road, clerk: A. W. Hall, 
77, eld Road, Putney, S. W., secretary; Harry M. Atchley, 5, 
W Orescent, N. accountant; Valentine Goodman, Tregsthnau, 
Leyton, E, clerk; E. Dowdeswell, 33, Cranleigh Road, West Green, 
N., clerk; Robert O. Kirkman, The Limes, Stafford Road, Wallington, 
Surrey, clerk; and John T. Brice, 44, Roderick Road, Gospel Oak, 
clerk. The number of directors is not to be lees than two nor more 
than eight; the first are Lord Tweedmouth, Lord Kelvin, О. C. 
M. F. Armstrong, J. Н. Lukach, and G. Anderson; qualifica- 
tion, 10 еы shares; remuneration, £1,000 per annum, divided 
between them. 


Falcon Iron Works, Limited (58.607).— This com- 
pany was registered on August 19th, with & capital of £5,000 in £1 
shares, to enfer into an agreement with J. Wild & Co., Limited, and 
others, and to carry on the business of electricians, electrical and 
mechanical engineers, boiler-makers, iron and brass founders, steel 
converters, &c. The subscribers (with one sbsre each) are:— Tom 
Rothwell, Belgrave Road, Oldham, macbinist; James H. Fisher, 9, 
Bouth Parade, Manchester, yarn agent: J. Wild, 548, Oldham Road, 
Pailswortb, tailor; James Procter, Wallshaw Place, Oldham, draper; 
Edward W. Marsland, Wallshaw Place, Oldbam, surgeon; J. B. 
Halton, 16, Clegg Street, Oldham, accountant; James J. Mapnock, 
78. Greengate Street, Oldham, works manager. Registered without 
articles of association. Registered office, Faloon Street Oldham, 


George Lock & Co., Limited (58,612).—This company 
was registered on August 19th, with a capital of £10,000 in £10 
shares, to take over the assets of a company of the same title, and to 
carry on the business of builders, decorators, furnishers, silk 
gas and electric light fitters, &c. The subscribers (with one share 
each) are :— W. Farrier, 16, High Street, Homerton, clerk; James M. 
Goddard, The Mount, Shiere 


8.W., eon posters W 
printer. G. W. Lock is the first managing director, with £1,000 per 


OFFICIAL RETURNS OF ELEOTRIOAL 
OOMPANIES. 


capital is 
16,553 ordinary shares have been taken up, and 15,220 ordinary shares 


and £3 per share on the remaining ordi 
been paid, including £474 ба. 1d. paid on 409 4 founders’ and 495 
ordinaly) shares Т ра (4 fo 


Electricity Supply Company for Spain, Limited 
ча ш тайы dt Жы. n was fled on August 11th, 
Si op "ease ca te Dre 
has been paid on the ordinary, idi ia 

Ernest 6. Denner & Co., Limited (56,777).—This 
жеш eg 5 annual return was filed on August 9th, when 256 shares 

mp ont of а capital of £5,000 in £1 shares; £255 has been 
paid, and El is In arrears, | | | 


pany's statutory return was filed on July 20th, when 200 shares were 
taken up out of a capital of £5,000 in £5 shares. £5 per share has 
been called, and £812 10s. paid, leaving £187 10s. in arrears. 


— ů —ů— 
CITY NOTES. 


Consolidated Telephone Construction and Manufac- 
turing Company, Limited. 


Мв. О. L. W. Еттгаввагр presided on Thursday last week over an ex- 
traordinary general meeting of tre above company held at Winchester 
House, “To consider the present position of the company, and to 
pase such resolution or resolutions as to the continuance or closing of 

he company’s business, or otherwise, as the meeting may determine, 
and if the meeting shall во determine, to pass the following resolu- 
tions:— (1) That the company be wound up voluntarily. (2) That 
Mr. O. L. W. Fitzgerald, Sir Alexander Armstrong, K O.B., Mr. 
Arthur Henry Baker, and Mr. Henry G wing, the present directors 
of the company, be the liquidators; and (3) That the remuneration of 
the liqnidators be at the rate of £52 10s. per annum each, so long as 
the liquidation shall continue.” 

The. Снатвмам said it would be in their recollection that 
efforts had been made at the past three meetings to induce the 
directors to place the company into liquidatian, and that that course 
had been opposed by the board. The board, however, pledged them- 
selves to at once the shareholders when they thought the time 
had come to take such а step. A circular was issued last year 
which showed that the board had an overwhelming number of votes, 
tre figures being 109,000 for the board and 19,100 against, while 
20,000 shares held by the board were not included in the 109,000. 
That showed them how absolutely bond fide was the action of the 
board on bebalf of the shareholders in calling that extraordinary 
meeting to propose the voluntary liquidation of the company. They 
might ask what had caused that change of opinion. They must 
remember that they hoped a good deal from the removal of the fac- 
tory to Coventry, but those hopes had unfortunately not been ful- 
filled. That which had really decided them was the very unsatis- 
factory tradiog account for the past year, and the lack of orders to 
koep the factory going. They had tried to take up various other 
manufactures without any success—indeed, they resulted in loss 
instead of a profit. In 1897 their trading profit was £2,021, and this 
year it was £92; but they had an increase of stock in 1898 from 
£7,912 to £9,260, an increase of £1,348, which was further lose as 
they had converted their golden sovereigns into stock which 
they could not sell. He found also, their cash balance on March, 
1897, was £8,9C0, and it was now £2,100, Of that sum dividends 
paid amounted to £8,930, and the other sum of £3,000 bad appa- 
rage gone in stock, &c. It was that which determined the board 
to them together. Of course the officials and the employ és of 
the company were anxious to go on, but y, he was sorry to 
say he could not see any manufacturing outlook which would justify 
them in still struggling on, and he for one could not suggest to the 
shareholders that they should carry on the business merely to pa 
salaries. Their sales fot the last 43 months had been £3,100, and 


and book debts, the latter they collect, and the dividends on the 
former could go to swell the amount eventually received by the 
shareholders. e 500 shares of the National Telephone 


ordinary 
Oompany, and the 1,000 United River Plate shares could be realised 
at a favourable opportunity. The realisation of the 2,000 6 percent. 
and 10,500 8 per cent. debentures in the Anglo-Portuguese phone 
Oompany depended on their ability to sell that undertaking. The 
20,000 preference, aud 189,000 ordinary shares of the Edison Gower- 
Ball Telephone Company were also dependent on what the 
Anglo-Portuguese Telephone Company could be sold for. In con- 
nection with the Edison Gower-Bell Company, they Һай а 
law suit in Belgium which would be carried on by them 
to the bitter end. So far they had received about £14,000 from that 
action, which had lasted 10 years. They would, of course, do away 
wi:b the heavy expenses, which last year amounted to £1,800, and 
take a smaller ссе. He thought in time they could return some- 
thing substantial to the shareholders. Sir Alex. Armstrong had an alter- 
native proposal—that an expert should be called in as to whether the 
factory could be made to pay. Of course it could be made to pay if 
they had the orders, but failed to see where the manufacturing 
business was to come from. Here, however, he must pause, because 
since they last met the Telephone Committee had issued a re to 
the effect that the Post Office should oom with the Na Tele- 
phone ср or else that licenses should be ted to munici- 
palities. ought the Post Office could do little against the 
company, because they wera already in competition, and did not get 
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оп. If the municipalities took it up there was a possibility of them 
peu orders from them. In conclusion, the chairman said the 

bad refrained from asking for proxies, as they wished for an 
expression of opinion, which he aeked the shareholders to give before 
he moved any resolution. 

Mr. Woorrzsr strongly deprecated the throwing up of the sponge, 
in view of the report of the Belect Committee on Telephones. The 
pertinent question was whether their factory was conducted in an 
energetic and prover way, 60 that they were losing on their merits. 
He understood that their revenue from investments was increasing, 
and he could see no reason for putting the resolution. 

Mr. SPENCER asked whether the sales in the past three months 
еошритей favourably with those in the corresponding period of last 


ear. 

The CHAN: £500 more. 

Sir Атлах, ARMSTRONG said һе regretted he was not in accord with 
his colleagues on that occasion. He thought it was a premature step 
to wind up, and he advocated calling in an expert to go thoroughly 
iato the thing and to reorganise the company. Не believed they 
had good prospects, and that they would have staunch friends in the 
Post Office, and he thought they would be well supported by the 
municipilities. 

Mr. Bock, who said he advocated liquidation two years ago, con- 
sidered now tbat liquidation would be wrong. He had altered his 
opion solely on account of the finding of the Select Committee on 

lephones, for he considered if municipalities were granted licenses, 
they would get a fair share of the work. 

Mr, Broor said that compared with telephone construction com- 
panies in other countries, their business was extremely small. He 
thought the outcome would be that the Government would take up 
the business of telephones, but would only use such competition to 
lower the terms of the National Telephone Company. There was no 
guarantee that if licenses were granted that orders would come to 
them, and he advocated liquidation. 

After & lengthy discussion, it was agreed, on the motion of Bir 
Alex. Armstrong, seconded by Mr. Woolley, that ап inquiry be 
made by a committee consisting of Messrs. Stoop, Lawson, and 
Woolley (shareholders), and Bir Alex. Armstrong and Mr. G:é wing 
(directors), with the assistance of an expert, into the prospects of 
the company, and that the committee should report at a future 
meeting to be called by the chairman. 


Improved Electric Glow Lamp Company. 


Ма. Henny F. Jost presided on Friday over the second annual 
general meeting of the above company, held at the Cannon Street 
Hotel. 

The Онатвмаи, in moving the adoption of the report, having 
apologised for the absence of several members of the board, said the 
balance-sheet showed that the company was now in a healthy and 
prosperous condition, with.a balance on the right side, and he con- 
gratulated the shareholders on the fact that their company, with an 
entirely novel, although very beautiful and useful form of electric 
lamp, had so quickly been able to establish their business and to 
become a paying concern. He was pleased to say that the sale of the 
company’s patent lamps was increasing very rapidly, and indications 
showed that the present year’s business would more than double 
that of last year. Tue directors were pushing the business to the 
best of their ability ; they bad appointed many agents in the United 
Kingdom, and also in different countries of the world. Quite recently 
they had arranged for agente and sub agente in every principal town 
xd district in Australasia, and were also doing the same in other of 
the colonies. The present balance-sheet showed that they had written 
off £10,765 4s. 2d. This amount consisted of £3,863 9s. 9d carried over 
from 1897, and also suspenss accounts to the extent of nearly £7,000, 
which appeared іп the balance-she:tof 1897. The directors might have 
&pread the writing off the suspense accounts over a number of years, 
and that would have enabled them to pay a small dividend this year; 
but after careful consideration, they thought it advisable to clear 
them off at once, and so place the company in a sound financial con- 
dition. Any profits now earned in the present year would be avail- 
able for paying dividends, whilst the capital of the company re- 
mained intact, and owing to the increase of the business, the 
available ready money was wanted. Although the amount written 
off appeared fo be а large one, it should not be taken as a loss 
in trading; the greater part was expended in establishing the 
company's business, viz., advertising, exhibitions, arranging agencies, 
бо. The directors were very pleased to say that these initial expenses 
would not be continued in the future, the advantages of the lamps 
were becoming well known and appreciated, the company's business 
was now firmly established as a commercial concern, а trade connec- 
tion had been made, and the company bad over 1,000 customers on 
their books, with many agente under contract to take large numbers 
of lamps per annum. The management of the company had been 
entirely reorganised during the past six months, unnecessary expenses 
had been cut down, a more efficient staff engaged under the manage- 
ment of an executive committee of the directors; the policy of the 
directors now was:—1. To make their business pay as an industrial 
concern; and 2. To uphold and strengthen their patente, as well as 
to sell their foreign patents to the best advantage of the shareholders. 
The company’s Jampe were patented in all the principal countries of 
the world, and it might surprise the shareholZers to know that they 

essed over 50 patents, as well as registered designs. To show the 
value of there patents, it need only be mentioned that the directors 
had recently sold the French, Belgian, and Spanish patents for 
£25,000, and of this the substantial amount of £12,500 had 
been received in cash, which had enabled the directors to 
provide for and write off the се and other accounts, and to 
place the company on ite present, footing. The American, German, 


and Austrian patente were now under offer at most advantageous 
! жошо Day A отек со оа 
the capital of the company. The directors had also sold their Swiss 
tente at a considerable profit. The directors had granted licenses 
or the manufacture of their lamps, amongst others, to the Edison- 
Swan Company and the Sunbeam Lamp Company. All contractors 
to the company were now bound under license to recognise the 
validity of the company’s patents, and the directors were also grant- 
ing licenses for sale under royalties. The policy of granting licenses 
safeguards the patents and property of the company. Asa part of 
their new policy, the directors had introduced new forms of opal 
reflector lamps, they had prepared and issued many thousands of the 
new and very effective illustrated price catalogue, and the directors 
had obtained new patents for the manufactore of these opal reflector 


lamps, as well as an improved process of silvering the lamps, thus 
customers, 


the directors were meeting the requirements of their 
and at the same time were adding to the value of their patents. 
There was already а very large demand for these lamps, and tbe 
directors, by securing the patents for their manufacture, had placed 
the company in а position to almost monopolise the trade in the 
lamps. The directors had arranged for the manufacture of their 
lamps on а very large scale, and they felt certain of a very large turn- 
over. 'The directors were now prepared to supply their special 
shaped lamps as clear glass lamps in any voltage, to meet the require- 
ments of their customers. Asa resalt of their progressive policy, and 
to enable them to carry on their increased business, the directors 
would require additional working capital The working capital of 
the company was a small one—about £20,000 only—and of this 
nearly £12,000 was locked up їп stock necessary to enable them to 
supply orders quickly. The directors appealed to the shareholders 
to come forward to assist them in their efforts to make their p 
more valuable, and ask the shareholders to take the 12,500 £1 shares 
now to be issued at par. The directors could create other forms of 
shares, but as this would place the original shareholders at a dis- 
advantage, they submitted those ordinary shares for issue before 
taking any other course. The ehareholders might rely upon the 
directors safeguardiog their interests and doing all that is possible for 
the advantage of the company. | . 

Mi Speakman seconded the motion, which was agreed to unani- 
mously. 


The Chloride Electrical Storage Syndicate, Limited. 


Tax ordinary annual general meeting of the above company was held 
at Clifton Junction, nr. Manchester, on Tuesday, the 19th inst., 
F. H. Bowman, Esq., D.Sc., F.R.S, in the chair. The notice con- 
vening the meeting having been read by the secretary, the directors’ 
report and statements of accounts for the year ending June 30th, 1898, 
were received and adopted. A dividend at the rate of 7 per cent. per 
annum was declared on the “A” shares for the year ended June, 
1898. The retiring director and auditors were re-elected, and a vote 
of thank; passed to the chairman and directors. 


Aluminium Company, Limited.—The report for the 
12 months ended June 30th shows a gross profit of 217,192. This 
sum, together with £1,447 brought forward, less the amount of £1,157, 
which rema:ned to ba written off the expenses of issuirg the new 
debenture stock, leavesa balance of £6,938, after providing for deben- 
ture interest and fixed charges. The directors recommend a dividend 
of £10 per cent. for the year on the “A” shares, which will absorb 
£6,000, leaving £938 to be carried forward. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have ordered the undermentioned securities to be qaoted ia 
the Official List :— Electric Construction Company, Limited, 8,657 
7 per cent. cumulative preference shares of £2 each, fully paid, Nos. 
16,344 to 25,C00. 

Applications have been made to the Stock Exchange Committee to 
appoint a special settling day in and to grant a quotation to:— 
London Electric Supply Corporation, Limited—Ordinary shares of 
£3 each ; 6 per ceat. preference shares of £5 each; and 5 per cent. 
mortgage debentures. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The ке for tbe 
week ending August 19th, 1898, were £3,941 is. 2d.; period 
1897, £2,691 1s. 1d.; increase, £1,250 3s. Id. 


The City and South London Railway Company.—The receipts for the week end- 
ing Алеш 21st, 1899, were 21,014; week ending August 22nd, 1897, £1,021 ; 
increase, £23; total receipts for half-year, 1898, £7,829; corresponding 
period, 1897, £7,314; increase, £615. 


The Dover Corporation Electric Tramways.—The receipts for the ох 
ending August 20th, 1898, were £272 15s. 11d.; total pts to August 20th, 
1898, £4,794 28. 4d. 


The Dublin Southern District (Electric) Tramways Company.—The reoelpte for 
the week ending August 19th, 1898, were £1,250 17s.; corresponding weet 
last year, £722 88. 6d.; increase, £528 8s, 6d.; passengers carried, PAL ; 
corresponding week last year, 106,568; aggregate to date, £7,958 ue 4 

gregate to date last year, £6,068 178. 9d.; inorease to date, £l 
185. 9 .; mileage open, 9 miles, against 8 miles last year. 


The Liverpool Overhead Railway Company. The receipts for the week ending 
August 21st, 1898. amounted to £1,664; corresponding week last year, 
£1,518; increase, £146. 


The Western and Brasilian Telegraph Company, Limited.—The receipte for 
the week ending August 19th, after dean 17 cent. of ns 
gross receipts payable to the London Platino-B an Telegraph 
pany, Limited, were £2,554. ! 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done 


| Stock | А | 
| Closing Closing 
Present or Dividends for ; А 
Issue. | TES Share. the last three years, Quo tb, gest dari. | August Mi 
| | | | 1898. 
| 1895. 1:90, 1897. | Highest. Lowest. 
137,400l| African Direct Telegraph, 4 95 Debs. 100 4%) . 100 —10+4 100 —104 — 
25,000 | Amazon Telegraph, shares 6 10 | ә. „6—7 | 6—7 | et 
125,000 Do. do. 5% Debs. Red. 100 .. 92 — 95 92 — 95 | ... 
923,960“ Angie American 1 7 Stock £2 94£2 138 3 % 64 — 67 64 — 67 | 6| .. 
3,038, 0201 do. 6% Pref. Stock £4 18s £5 65 6 9 15 —116 115 —116 116 |115 
8,038,0201 Do. do. Deferred.. Stock 15 — 134 15/— 157 | loj 158 
130,000 | Brazilian Submarine Telegraph ; 10 7% 7 * 7 % 15#— 16} | 15j— 16} 164 154 
75,0001 Ро. до. 5 % Debs. 2nd sorios, 1906 ..110016 45 .. | .. 111 —115 11 —115 е 
44,000 Chili Telephone, Nos. 1 to 44, 00 4 4 45 4 | 234— 3jixd| 2$— 31 
10,000,000$, Commercial Cable — ... —. $100 7 8 8 % 180 —190 |180 —190 M ы 
918,2971 Ро. do. Sterling 500 year 4 % Deb. Stock Red. Stock T 104 ze 105 —107 106] | 1054 
224,850 | Consolidated ore Construction and Manufacturing 10/- | 800 2 Ф re vk ee vie 
16,000 , Cuba a en ted sis 10:8 8 7 — nZ 84 8] 75 
6,000 Do. 0 Pref. ... isis 10 10 10 10 15 — 16 15 — 16 кт 925 
12,931 | Direct Spanish Telegraph T 15 4 d 4 4 |4— 5 i| 4— 5 E 
6,000 Do. do. Cum. Pref. i 5 10 10 10 10 — 11 10 — 11 oi 
30,0001 Do. do. 4 Debs., Nos. 1 to 6,000 ... | 50 i 4495 | 44% 102 —105% 102 —10595 —... . 
60,7107 Direct United States Cable. 20 24 24% | —. , Hj— 113 111— 11; 113 114 
120 ‚000 | Direct West India Cable, 44 95 Rog. “Dob. 00 ... das .. : 100—103 100 —103 "1 Ир! 
400,000 Eastern Telegraph, Nos. 1 to 400,000 10 64% 63% |7% 174— 177 174— 18 172 173 
1,295, 000 Do. 505 Pref. Stock А 100 ' ... e .. 102 —106 103 —106 105 | 104 
89, 900 Do. Deba., repayable August, 1899... 100 5 % | 6 95 5 % 100 —103 100 —103 | 5, 
1,302, 6151 Do. 1 Mort. Deb. Stock Red. Stock 4% 4 Ф 4 124 —128 124 —128 1244 ет 
250,000 | Eastern 6 J (4 Australasia, is China Telegraph 10 7 * 7 7 @ | 174— 172 | 174— 177 Vj 174 
Do. 5 Aus. Gov. Sub.) Deb., 1900, red. ann. | | | 
25,2001 { drgs., reg. 1—1,049, 3,976—4,326 100 6 5 |5 % 100 —103 99 —103 T sé 
100, 500 Do. do. Bearer, 1,050—3, 975, 4,327—6,400 | 100 | б 6 7 5 $ 1 00 —103 100 —103 
820, 0001 : Do. 4% Deb. Stock... E Stock 4 4 4 * |123 —127 123 —127 
astern and South African Telegraph, 59% Mort. Deb., р Е TE 
85,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 100 | 5 % | 5 % Т7 к=н | im DS 
46,5001 ро. do. do. to bearer, 2,344 to 5, 500 100 5 & | 5 . 100 —103 100 —103 . T 
300, 0001 Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 100 4 Ф 4 . . 101 —10t 102 —105 1032) ... 
200,0001. Do. 4% Reg. Mt. Debs. ча Sub. in 1—8,000' 25 4 4 . 104 —107% 104 —10795 — Aa 
180,227 | Globe Telegraph and Trust  ... zs | 10 | 44 44 44% | 11¥— 12] | 114— 12} 121 11132 
180,042 Do. do. 6% Prof. 10 | 6 6 6 164— 17 161— 17 РУ 
150,000 Great Northern oiera of Copenhagen... 10 10 95 |10 % 10 29 — 30 29 — 30 | 29 294 
160,000} Do. do. do. 5 * Debs. 100 5 5 5 102 —105 103 —106 105 | 1044 
97,000 Halifax & Bermuda Cable, 43% Ist. Mt. Dbs., wn. 1-1,200, га. 100 en . 100 —104 100 —104 | i hi 
17,000 Indo-European Telegraph ... As 25 10 10 % 10 61 — 54 | 51 — 54 63 че 
100,000?! London Platino-Brazilian Telegraph, 6 % Debs. 100 6% |6916 & 110—113 110 —113 | on cos 
28,000 | Montevideo Telephone, 6 V Pref., Nos. 1 to 28,000 s 5 4 4 Ё 4 21— 23 21— 23 тү 
484,597 | National ы; 1 to 484,597 5 66 53 6 53— 59 54— 54 | 54) ög 
15, 000 Do. 6% Cum. Ist Pref. | 10 6 6 6 15 — 17 14 — 18 | T 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 6 & 6 6 15 — 17 15 — 17 
250,000 | Do. 5 7 Non- cum. 3rd Pref., 1 to 250, 000 5 5 5 5 54— 5 541 — 5 
1,329,471 Do. 3i % Deb. Stock Red. Eus 34% | 34 34% | 100—105 100 —105 104 | 103} 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid | 5 & 5 | 5 | $— 1 | — { m 
100,000] Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 .. 100 4 4 % |4% 105 —108 105 —108 А 
11,839 Reuter's „ cue a BBO 5 | 8— 9 8 —— 9 26 
8,381 | Submarine Cables Trust ys Cert. ... js .. 136 —141 136 —141 irs 
58,00) | United River Plate Telephones. 8 5 4% 59 6951 4— 4 | 441— 47 I 
146, 7331; Do. do. 5 % Debs. Stock 5 |... | .. 103 —106 103 —106 | e 
15, 609 West African Telegraph, 7,501 to 23,109 10 4 Ф nil | nil 34— 44 d4— 4 ө 
Ea es Do. do. 5 Y Debs.. 100 | 6 625/86 % 100 —103 100 —103 T 
West Coast of America, Nos. 1—80, 000 and 53, 001—658, 008 22252 85 К +— i i— id T iis 
on Do. do. 4% Debs., 1—] ,500 gua. by Braz. Sub. Tel. 100 Я РЕР ... 1104 —107 104 —107 | 106 ie 
64,269: Western and Brazilian Telegraph ET s 925 ..| 1618 Ф 2 Ф 83% | 12}— 122 | 194— 127 128 | 12j 
33,129 Do. do. do. 5 Ф Pref. Ord.. - 74 б 5 5 8 — 8j 8 — 8j 8 | ... 
88,129 Do. do. do. Def. Ord. m 7431 nil i 4— 4 4— 4 44 44 
889,521 Do. do. do. 4 % Deb. Stock Вей... Stock ... | .. 107 —110 107 —110 108 
88,821 | West India and Panama Ter ph s we 10 39 1 | 1— 1 i— 14 1À i 
84,503 Do. do. 6 % Cum. lat Pref. 10 6 6 6 i 8ў— 91 81— 9} | 2 81j 
4,669 Do. do. PA 2nd Pref. . 10 6 6 6 6 — 8 6 — 8 | TH] w 
80,0001 Do. do. 1. 5% Debe. „ Nos. 1 to 1,800 | 100 5 5% 5% 104—107 105 —108 |... | .. 
1,163,000$ Western Union of U.S. Telegraph, И 1st Mort. Bonds 81000 7 7 9617 * 105—110 190 —110 
_ 160,100, Ро. do. do. Ster. Bonds .. 100 6 % |6% 16% 100 —105 100 —105 | 
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ELECTRICITY SUPPLY COMPANIES. 
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111. UU REN REPRE E 
| i 
| 3 


| | 
oe Charing Cross and Strand Electricity Supply : 6/6575 6% 7% | 12 — 18 xd 12 — 13 TIE 
20,000 Do. do. do. do. 44 % Cum. Pref. 2 NU WEM E 5$— 6{ха 6 — 6) | .. | .. 

420,000 *Chelsea Electricity Supply, Ord., Nos. 1 to E 277. | 5% 65 & 6 Ф | NÀ— 94 81— 9) 9! Ki 
80,000 | Do. do. do. 44 % Deb. Stock Red.. Sok 3% 45 41% 113 —115 113 —115 111 
50,00 City of London Electric Lighting, Ога. 40,0001—90,000 .. 1015% 7% 1076 25 — 26 25 — 26 25 25 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 ... ij 10 .. „ „ 243— 25) 25 — 26 Vcr e 
40,000 Do. : Cum. Pref., 1 to 40,000 . 10 6 % 6 & 6 164— 174 163— 173 1613 
400,000 Do. Deb. Stock, Scrip. (iss. at £116) all paid | ... | 6 | 5 5 & 125 — 130 |125 —180 129 128 
30,000 County of DM & Brush Prov. Elec. Ltg., Ord. 1—39,000 | 10 | mil nil nil 13 — 14 13 — 14 NS | um. 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 | ... T Ni— 9 84— 94 | 
20,000 Do. do. do. 6 % Pref. 40,001 — 60,000 10 6 “ 6 / 6 J 14 — 15 | 14 — 15 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 55 e 5 % 5 — 53 5 — 53 

10,000 House- to-House Electric Light Supply, ze 101 to 10, 100 5 jd iss 4 81— 9} 84— 

10,000 Do. do. 7 $ Cum. Pref. . 5 7 & 7 & 7 91— 104 — 1 

62,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 % ' 154— 164 | 16 — 17 162 16 
220,000 Do. 44% First Mortgage Debenture Stock |... 44% | 4495 | 44% |116 —120 116 —120 s nis 

150 RONDE Hil] Electric Lighting is 10 | 2 $ 4% 6 Ф 15 — 16 15 — 16 ois ia 

980 [е St. James's and Pall Mall Electric Light, Ота. ... 5 74 17505 14 16 — 17 164— 174 17} | 10H 

200. Do. do. 1% Pref. 20,081 to 40,080! 5 7 * 7 1 9 — 10 9 — 10 enr OG 
50,000. Do. do. 4% Deb. Stock Red. Stock — 4 105 —108 105 —108 | 

43,341 South London Electricity Supply, Ord., £2 paid ... re 5 | o | n | ue | 3 — 84 8— 31 | 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 | 5 ТФ 9% 12% 15 — 16 xd 161— 164 16 16 


П i | | | | | 
d dd ĩé dd 88 
t Quotations on Liverpool Stock Exchange. 


* 8 , Я 
1 ! Dividends paid in deferred share warrants, [юзе being used as capital, 


| Unless otherwise stated all shares are fully paid. 
Dividends marked § are for i TUAE consisting of the latter part of one year and the first part of tbe next, 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


— 


Stock : Business done 
Present NAMB, or Dividends for 3 Ne during week 
Issue. eds the last three years. August 17th. | August th. Aug dt 17 in 
1895. 1896. | 1897. Highest. Lowest 
30,000 | British Electric ie rm 10 .. - e. | 164— 17 164— 17 163 ... 
ро. до Cum. Pref. 30, 00140, 000 
10,000 (issued at £2 10s. prem. all pd.) 10 ʻi ; 104— 11 13 — 14 131 | 133 
90,000 rush Elecl. Enging., Ord., 1 to 90,000 8| 2195 nil nil 14— 2 | 1à— z^ 1180 12 
90, 000 Do. do. Non- cum. 6% Pref., 1 £o 90,000 2, 3 % nil 4% 24— 28 | 2i— 21 23 
125,000 Do. do. 44 ni Perp. Deb. Stock es» Stock: 9995 .. 110 —114 110 amt Vs s 
50,000 Do. do. 2nd Deb. Stock Red. ...|Stock ... | ... | ... | 102—105 |102 —105 DEM" 
19,894 | Central London Railway, ork. Shares TT 25 % X0 ss ЗҮН bis 97— 104 91— 10} 105 104 
129,179 Do. do. do. £6 paid % О oss е um 53— 6} 62— 64 TN З 
59,254 Do. do. Pref. half-shares £1 paid (ue |+ еу де көч i 11— 1j 11— 14 vs 
67,680 Do. do. Def. do. #5 paid "TW is 44— 4 44— 4i 4 
630, 000“ City and South London Railway  .. Stock 144,95! 1 96 18% 70 — 72 70 — 72 71 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 | ... T 21— 31 21— 31 "m " 
32,098 | Crompton & Co., p 1 to 32,098 ... 3| .. js is 12— 2} 11— 21 ^ 
Do. 5% lst Mort. Reg. Debs. a to 743 of | 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee eve eee 89 — 94 89 "== 94 T 
99,261 | Edison & Swan Utd. El. Lgt., “ДА” sharos, £3 pd.1 to 99, 261 5 5 $ 517 6 в 9 21— 2ўха 24— 27 274 
17,189 Do. do. do. ** A" Shares, 01—017,139 5 5 51% 6% 4— 5ха| 4— 5 —- 
194,023 Do. do. do. 4 95 Deb. Stock Red.. | 100 iu 101 к; 101 —108 m 
110,000 | Electric Construction, 1 to 110,000 ... ies 2, 5 Ф 6 6 28— 21— 25 2! 2f 
16,343 Do. do. ms Cum. Pref., 1 to 16, 343 2 7 E is 3 — 8— 3 9, 3 
111,100 Do. do. Perp. Ist Mort. Deb. Stock . (Stock, ... 106 zw 105 —107 105 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2| 3 i— 8 8— 
67, 275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 s 1— — 4 } 

9,6001) Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 | 10, EI. 7 7 9 — 11 10 — 12 yv zs 
12,500 | Henley's (W. T Telegraph Works, Ord. ... du ..| 10' 8 Ki 10 12 21 — 22 21 — 22 211 | 21j 
3,000 Do. do. 7% Pref. >... 10 7% 7% 7 184— 1 184— 1 Б 8 

50, 000 Do. d do. 4% Mort. Deb. Stock... Stock 43 44 o 112—117 112—117 116 

50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10% 10% 10 214— 224 22 — 23 223 2255 
300,000 Do. do. do. 4 95 1st Mort. Debs. | 100 bore 992 102 — 106 102 — 106 106 

37,500 Liverpool Overhead Railway, Ord. ... sis s]: AO | 24% 25% 34% 10 — 103 10 — 104 

10,000 і Do. do. Pref., £10 paid ae . .] 10 5 % 6% 5% 151— 16 15)— 16 кл n 
37,350 | Telegraph Construction and Maintenance ... 12115 % 15 % 156% 37 — 41 37 — 41 40 354 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100 | 5% 5% 6 95100 —103 100 —103 

. B40,0001| Waterloo and City Railway, Ord. Stock : 100 .. ' .. | 125 —130 126 —131 129 | 9 1282 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are are fully paid. 


Dividends marked § are for в year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 > (fully paid) 104. | London Electric Supply Corporation, £5 Ordinary, 37—4}. 
British Aluminium, Ordinary, 101—11 ; 7 % Pref., 121—124. | National Electric Froe Nn 58. paid, 5g dis to m pm. 
House-to- House, 44% Debentures of £100, 105—108. | *T, Parker, £10 (fully paid), 134. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—16; lst Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. 
(fully paid), 8—84. Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share | List. d rate of еш 24 per cent. ‚ Gune : 30th. 1898). 
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MARKET QUOTATIONS, Wednesday, August 24th. 
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) © 
CHEMICALS, &c. This week. Last week. eee METALS, &c. This week. Last week. posi 
drochloric  .. .. рег cwt. 5;- 5 ox b Aluminium Wire, in ton lots.. per ton £224 | £94 
I A ochlo ik A Bor 9 22 22 x b з Sheet, in ton lots.. per ton її | 71901 
a 5„ xia : 35 .. per cwt. 32. 33- 5 c Brass (rolled metal 2” to 12 basis per lb. ба. ДЕ 
a „ Sulphuric .. — ..  .. percwt. 56 5/6 I € „ Tubetbrazed) .. . per lb. did. | я 
а Ammoniac, 8al .. .. рег ton 37 87 - | x с „ Wire, basis 8 .. per Ib. Gad. " 
s Ammonia, Muriate (grey! .. per ton 419 419 АТ China Clay. фә .. per ton s $ 
ВА (white) .. рег ton Eun 35 1n | =s e graphite) vs per n | | . 
hin wder Ре i r ton : - Charcoal. $a .. рег ton Не ет 
a Bicschi eol Car DSN ay i per ton £15 £15 RT J Ebonite Rod es 5 .. per lb. | 8. ' 8. 
a Borax , e .. per ton 414 414 M Son Sheet e 0e per lb. 5/- 5. 
a Benzole (90 j^ " T" .. per gal. Ti- E oe Copper Bars .. per ton | £62 | £62 
a „ 650 90% is .. per gal. : 56 56 vá g „ Wire (basis price) .. per lb. "1d. 714. 
a Copper Sulphate.. .. .. per ton £16 10 £16 10 | т » Sheet .. per ton £62 4862 T 
а Lead, Nitrate . per ton £23 £23 | fg „ Rod e. per ton £02 £62 " 
4 White Buga .. рег ton | £30 £30 | | n German Silver Wire .. per lb. 1 6 16 | oe 
” Peroxide .. be .. рег ton 427 | *21 „ Gutta-percha, fine s .. per lb. 53 b | 
a a Methylated Spirit К per gal. 2/9 | 29 | h Indi&-rubber, Para fine .. per Ib. 4 44 4.45 to 4,5 
a Na Eo Solvent (90 18 at | | | | i Iron, Charcoal Bheets .. per ton | £18 £ T 
150 C per gal. 5 6 Ў 5/0 ‚ é 4 Pig (Cleveland warrants) per ton 42 14 1115 Ad. inc. 
a Potash, Bieden in “casks. . per lb. 4d. | 4d. i 3. сеси. per ton | From £11 | From £11 
А „ Caustic (7580 %% . рег ton £24 £24 | ¢ „ Scrap, heavy per ton 45 - | 45 - 
i Bisulphate РЕ .. per ton £35 £35 Я 1 Wire galvanised No. 8. per ton £8 15 £8 15 | 
а a Bhellac ee А .. per cwt. 64 - 6+. T 99 Lead, English Ingot  .. .. рег ton 413 | #13 Vs 
a Rulphate of Magnesia . vx .. per ton £410 4410 v 9. „ i Sheet .. per ton 413 17 6 414 | 2,6 dec. 
a Bulphur, Sublimed Flowers .. per ton £610 | 2610 M I Mica .. per lb. 58 i 56 . 
a sj о i .. per ton 45 10 £5 10 2 m Manganin Wire No. 28. .. Per Ib. в. B- А 
а Lum as .. per ton £5 £5 „м Mercury. . per bottle £7 19 £7 12 .. 
а Вода, Caustic (white 709?/) .. рег ton £8 15 £8 15 ice Platinum .. .. рет oz. £216 4210 , 66.ino. 
a „ Crystals .. per ton ara 310 .. i 87881 dürren e id to descptn. pr en Peon fla: to со .. 
ks a r lb. А . xs { Stee aguet, in bars .. i £t .. 
BM Bichromate, xx dd 9 Tin, block .. s - .. per ton 476 10 477 | 105. dec. 
yg „ foil! s oh .. per lb. 1:9 1/2 | os 
J Yarns, Cotton .. Per I. де Vx 
j „ Flax, 6 or 8 lea... .. per lb. gad. Sid. 
| j „ Hemp, 3 ply 10 los. per lb. gad. ed 
| 1 „ Russian, 10 105. per lb. 434. 44d. 
j „ Jute, 180 lbs. rove .. per ton к #11 
| y » Manila, 94 thread .. рег ton £29 | £29 | 
| k Zinc, Sht. (Vielle Montagne brd.) per ton ' £2 £A 
| | jj he Мн aN сызын ыыр oe eee ets, eee 
lied л Messrs. G. Воог & Co. í Quotations supplied by Messrs. Bolling & Lowe. 
ч Quotations d The British Aluminium Co., Ltd. j a » РА 5 Henry C. Yeo & Со. 
e 8 ' » Messrs. Thos. Bolton & Bons. k [T] ” ” ” Morris Ashby, Limited. 
" : 1 „ y 5 „ Banders, Wake & Co. 
: dj EE ЖЕ. moo „ „ om МТ, Glover & Lo. Lid. 
г „ „ те India-Rubber, G.-P., and Teleg. Works Co. Ltd n К ie ыу te ‚ Ormiston & Sons. 
f _ ' Messrs. James & Bhakspeare. о 5 » й ñ Johnson, Matthey & Co. 
p » » 
£ a ü " » Jackson & Till. 
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THE ELECTRICAL REVIEW. 


STEAM PIPING. 


THaBE is a rather suggestive article on steam piping in the 

neering Magazine from the pen of Mr. W. Cooper. Attention is 

ed to the great study devoted on the one hand to steam boilers, 
on the other hand to steam engines; to the two ends in fact of the 
steam making and using chain, while nothing has been done for the 
intermediate link—the steam pipe. Yet there is & vast field for the 
exercise of engineering judgment in the proportion and design of 
One of the arguments often used in favour of E 


engine boiler, may be nearly equal The author shows, 
and very properly, that if a steam pipe is steady, is not set 


respondingly less by radiation; and they 
cover with protecting coverings. 
It onght not to be very to grind ont the roughness of a steam 


enam 

As loss of pressure varies with the square of the velocity of flow, 
weight for weight therefore, high pressure steam requires smaller 
pipes than low pressure steam. As boilers practically evaporate equal 
weights of steam, whatever the pressure, the steam piping may be 
reduced in diameter when a given carries higher pressure steam. 
When, for example, a stop valve of 8 inches is big enough for a boiler 
at 50 lbs. gan рсете, the same boiler at 115 lbs. gauge pressure 
could be worked with 6-inch valve and pipes. Exactly the same 
lr | applies to safety valve proportions as was shown by the 
report e committee on -— ves many years ago, а report 
пот generally forgotten, though full of interest and very valuable. 

The author points out the mistake of drawing steam directly from 
the pipes into the cylinder of an engine. This is especially bad 
when such cylinder is large, and just as in the air vessel of a water 
main there is provision to avoid shock, so, close пр to an engine, 
there ought to be a reservoir out of which steam could expand to the 
cylinder and which should equalise the flow in the steam pipe. If 
such vessels were adopted the sizs of the steam main could be made 
less, and this might be done by enlarging the last length or so of 
pipe, if no room fora reservoir could be made near the cylinder. 
Without such reserve the flow of steam in а pipe must be most 
irregular and pulsating. 

À receiver ought, says Mr. Cooper, to be 50 times the capacity of 
the cylinder up to cut-off, and а 1,250 Н.Р. engine can be run with a 
b. inch steam pipe with only 3 Ibs. loss of pressure in the transmission 
ina pipe 100 feet long. It is better to err in using pipes too small 
than too large, and a velocity of 200 feet per second can be allowed 
withont making the drop of pressure uneconomical. It is not 
impossible that even а 300 feet velocity can be employed with 
suitable receivers and well-designed elbows to the pipe. 

In steam practice there is & good deal of work to be done other 
than new designing. Thus, given an old engine and a new boiler to 
be coupled, then to reduce the steam pressure to that suitable for the 
engine, it would be desirable to do so by using very small pipe, keeping 
the boiler pressure to a maximum. It is well known that old and weak 
engines will work more economically from a high pressure boiler 
wiredrawn down than from unwiredrawn low pressure steam. Where, 
of late years, attention has been given to steam piping it has been 
wrongly applied, and gone almost wholly in the fanciful design of 
duplex mains, ring mains, and innumerable connecting valves arranged 
with a view of keeping any engine at work, no matter where some 
steam pipe failed. Now of all abortive efforts the ring main is 
one of the worst. With its many valves hot and cold on different 
sides, all apt to leak, with cool spote for water, many water hammer 
risks, bad counter currents, and what not, the ring main is 
simply an incentive to breakdown. А good lapwelded or solid drawn 
steam pipe will not fail. Why make a bad gn of it and induce 
failure? We certainly trust to see less of the much-extolled ring 
main and more of simple mains of sound design and material, with 
minimum of valves. Some stations must have spent a fortune in 
unnecessary pipes and valves in the fatuous strife dor duplication 
we bad almost written duplicity. 


BALL BEARINGS. 


А WRITER in Engineering speaks of the ball fad and gets 
Promptly corrected for arguing that ball ер d wrong. т 
appears that his ides of ball bearings is that balls roll in ci 
Pen fot he speaks of balls sliding for considerable distances. 
Ar po аан ы ball bearing should endeavour to fix in their 
| 8 i 
laid out on the lime properly constructed ball is to 
of revolution, draw o F,O E, at equal angles, cutting the ball at 


vis, the tangents, 4 R, II, mm, n n. Then will these 
траса. the TAE of the e n Folia. Ge ball will roll (ral 
without grinding, the length o: то on being exactly 
portioned to the spherical sections through the contaot points. Thus 
the line, a d, bears the same ratio to the line, ö c, as does the radius 
of revolution, o a, to the radius, o ö. We have batched the lines 
showing the bearing cones to render our di more clear. The 
dimensions of the angle, &, relative to the determine the шаре 
of the bearing surfaces. When o m and o F become tangents 

balls, these roll on one section ouly and would be extraded by the 
pressure. With a flat angle, Ф, the bearing cones become acute, as 
may at once be seen by a rough sketch. It is doubtful if the angle 
at the apex of the bearing cones, that is, between the TE 
and & h, should be less than 90°. At smaller angles the destructive 
effecta of the bells is intensifled, and tho d of rotation of the 
balls is much increased by reason of their ro ona circle. 
Even when used for rectilinearly moving pieces, we would prefer 


the surfaces to be slightly coned in order to secure two bearing circles. 
Between two fiat surfaces the balls can only run on one circle. 
Cones, however flat, give two paths on the „and only half the 
load on any one point. Balls must not run in a curved groove for 
then they grind all over their area of contact. 

The narrowness of path in a ball bearing demands that pressures 
shall not be too heavy, and, for heavy machinery, cones and cylinders 
which substitate lines for points, secure a practical advantage, though 
if materials were quite unyielding, balls would touch on mathe- 
matical points, and would have exactly the same surface аз 
cylinders where theoretical area of contact is a line or the trace of a 
mathematical point, and, therefore, no greater than a point. The 
smallest amount of yield in materials of construction puts, however, 
quite a different complexion on affairs, and makes a cylinder bearing 
superior to a ball bearing where loads are heavy. 


SPECIFICATIONS FOR INSULATED WIRE 
FOR THE NAVY. 


ImsULATED wire supplies required for the ships of the United States 
navy are classed as (1) lighting wire; (2) bell wire; (3) cable. The 
following general specifications apply to all :—T 

I. All layers of pure Pará rubber must contain at loast 98 per cent. 
of pure Pará rubber; must be of uniform thickness, elastic, tough, 
and free from flaws and holes. 

II. All layers of vuloanised rubber must contain not less than 
40 per cent., nor more than 50 ре cent., of pure Pará rubber; must 
be concentric, continuous, and free from flaws or holes; must have a 
smooth surface and circular section ; and must be made to a diameter 
in the finished conductor that will be in exact conformity with the 
diameter as tabulated. 

ПІ. All layers of cotton tape must be fitted with a rubber 
compound, the tape to be of the width best adapted to the diameter 
of that part of tbe conductor which is intended to bind. The tape 
must lap one-half its width and be so worked on as to insure a smooth 
surface and circular section of that part of the finished conductor 
which is beneath it. 

IV. All exterior braid must be closely woven, and all, except silk 
braid, must be thoroughly saturated with an insulating 
compound which will neither be injuri affected, nor have an 
injurious effect on the braid, at a temperature of 200° Е. (dry heat), 
or at any stage of test, the conductor being sharply bent. Wherever 
a diameter over vulcanised rubber or outside braid is tabulated or 
specified, it is intended to secure a neat working fit ina standard rubber 
gasket of that diameter for the purpose of insuring watertightness of 
че Jont, and Tai departure from such tabulated or specified diameter 


permitted. 

Lighting wire is classed as single conductor and double condnotor, 
and tables are given of standard dimensions. All conductors must 
be of soft annealed pure copper wire. 

Single Conductor.—No siugle wire larger than No. 14 B. & 8. gauge 
to be used. When greater conducting area is required, the uctor 
shall be stranded in a series of 7, 19, 37, or more wires, as required ; 
the strand consisting of one central wire, the others laid around it 
concentrically, each a bc to be twisted in the opposite direction 
from the p ing, and all single wires forming the strand must be 
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of the diameter given in the table adopted by the American Institute 
of Electrical Engineers in October, 1893. The measured conductivity 
of each single wire forming the strand shall not be less than 98 per 
cent. of that of pure copper of the same number of circular mils, the 
measured conductivity of the conductor as a whole to be not less 
than 95 per cent. of that of pure copper of the ваше number of 
circular mils, Each wire to be thoroughly and evenly tinned. 

All lighting conductors to be insulated as follows:—1. A layer of 
pure Рага rubber, not less than yt inch in thickness taped or rolled 
on; if taped, the tape to lap one-half ite width. 2. A layer of 
vul rubber, of exact diameter as tabulated. 3. A layer of 
commercial cotton tape, lapped to about inch in thickness. 4. A 
close braid to be made of No. 20 two-ply cotton-thread, braided with 
three ends for all conductors under 60,000 circular mils, and of No. 
16 three-ply cotton thread braided with four ends for all conductors 
of and above 60,000 circular mils. The outside diameter over the 
braid to be in exact conformity with that tabulated. 

For tests two samples each 500 feet long will be chosen. After 
immersion 24 hours in sea-water they must have an insulation 
resistance of not less than 1,000 megohms per nautical mile. Test to 
be at 72° F. То be tested by the direct-deflection methods, at а 
potential of not less than 200 volts. Samples will be tested fora 
conductivity of not less than 95 per cent. of that of pure copper, 
having a cross-section of the specified number of circular mils. 
Chemical tests will be made to determine the constituents of the 
different layers of the insulation. Braid will bs tested for water- 
proof qualities. Physical tests will be first made for qualities of 
strength, toughness, dimensions, &c. Physical and electrical charac- 
teristics of the insulation under change of temperature will be tested 
by exposing the finished conductor for several hours at a time alter- 
nately, to a temperature of 2С0° F. (dry heat) and the temperature of 
the atmosphere, during a period of three days. Tests for character- 
istics of the insulation will then be repeated and must show no 
practical deterioration on the results of the former test. 

Double Conductor.— Classed as (1) plain; (2) silk; (3) diving-lamp. 
The plain to be constructed as follows: A copper conductor of seven 
No. 22 B. & 8. gauge, tinned, annealed, pure copper wires, six of the 
wires to lay around the seventh. Hach single wire to have a 
measured conductivity of not less than 98 per cent, and the 
conductor as a whole of not less than 95 per cent. of that of pure 
copper of the same number of circular mils. One conductor is to be 
laid with (1) a layer of valcanised rubber to an external diameter of 
0181 inch; (2) with a close braid of No. 60 cotton thread, braided 
with three enas. This conductor will form the core, and the wires of 
the second conductor will be laid around it over the braid con- 
centrically and smoothly. Over both conductors will be: (1) A close 
braid of No. 60 cotton thread, braided with three ends; (2) a layer 
of rubber vulcanised before braiding, of an external diameter of 
43-inch ; (3) a layer of commercial cotton tape, about - inch thick; 
(4) a close braid of No. 30 three-ply linen gilling tnread braided 
with two ends; (5) a close braid of No. 30 three-ply linen gilling 
thread braided with three ends. The fourth ana fifth layers of 
braid to be thoroughly saturated with a water-excluding compound 
wbich will not injure the braid or render the conductor less pliable. 

Similar but not precisely identical specifications are given for 
double conductor, silk” and double conductor, diving lamp“ wire. 
Ia tests, double-conductor wire, plain, and the diving-lamp wire shall 
have an insulation resistance between conductors and from each 
conductor to ground of at least 1,000 megohms per 1,000 feet after 
the 24 hours immersion in sea-water at 72^ F. This insulation must 
also exist after the wholelength has been exposed for four hours toa 
tem ture of 180° F. Double conductor, silk, should have an 
insulation resistance between conductors of at least 20 megohms per 
1,000 feet, tested in air at а temperature of 72° F. 

Bell Wire.—OClassed as (1) bell wire, and (2) bell cord. The first 
to bea copper conductor consisting of one B. & B. gauge, No. 16, 

i annealed copper wire whose measured conductivity shall not 
be less than 98 per cent. of that of pure copper of the same number 
of circular mils; a layer of pure Para rubber, taped or rolled on toa 
thickness of not less than zxth inch, and if taped, the tape to lap 
one-half its widtb; & layer of vulcanised rubber to a diameter of 
0:1426 inch; a layer of commercial cotton tape, about +, inch thick; 
a close braid of No. 40 two-ply cotton thread, braided with three 
ends. Bell cord is classed as double and triple, with specifications 
similar to the above. 

Cablc.—Olassed. (1) controller cable; (2) interior communication 
cable; (3) whistle cable; (4) special cable. Controller cable to 
consist of 19 No. 22 B. & B. gauge, tinned, annealed, pure copper 
wires, concentrically stranded ; each single wire to have & measured 
conductivity of not less than 98 per cent., and the conductor, ава 
whole, not less than 95 per cent. of that of pure copper of the same 
number of circular mils; а layer of pure Рага rubber taped or rolled 
on to a thickness of not less than u inch; a layer of vulcanised 
rubber to an external diameter of % inch; seven conductors so con- 
structed to be laid up or twisted together to a circular section, six 
conductors to lay around the seventh to an external diameter of 24 
inch ; then to be covered with (1) a layer of vuloanised rubber to an 
external diameter of 31 inch; (2) а layer of commercial cotton tape 
about 3 inch thick; (3) a close braid of No. 30 three-ply linen gilling 
thread, braided with three ends; (4) a close braid of No. 30 three- 
ply linen gilling thread, braided with four ends, to a finished 
diameter of lj inches. Controller cable to be furnished in lengths 
of 25 feet, to be fitted at each end with a thoronghly tight male 
coupling made to conform to the design approved by the department. 
Such cable must show an insulation resistance between conductors 
and from each conductor to ground of not less than one megohm after 
immersion in sea-water at a temperature of 72° Е. for 24 hours. 

Space will be given here for one more specification—that for 
special cable for range-finding, included under the head of whistle 

ble : 

The conductors shall consist of three 22,799-circular-mils standard 


lighting wires and one standard bell wire, except that they shall not 
be covered with tape or braid. The four wires so constructed shall 
be laid or twisted together with jute laterals, saturated with an 
insulating compound, to a circular section and an external diameter 
of 32 inch, the three large conductors to lay around the bell wire. 
Then to be covered with (1) a layer of commercial cotton tape about 
3, inch thick; (2) a layer of vulcanised rubber to an external 
diameter of 14; inches; (3) а close braid of No. 16 two-ply cotton 
thread to a finished diameter of 14 inches. 


TRUE HEATING SURFACES. 


A РАРЕВ on “ Heating Surface” is novel, despite the fact that 
heating surface is so important a factor. Mr. О. W. Baker read such 
a paper before the American Society of Mechanical Engineers at 
Niagara. He remarks that there is а common error of 7 to 17 per 
cent. made by many engineers in computing such surface. They 
measure the surface which is in contact with the water. This can 
only give correct results when the surface is flat. | 

Tubular surface differs about 17 per cent. for 1-inch tube and 7 per 
cent. for 4-inch tubes according as the surface ia measured inside or 
outeide. "The resistance to the passage of heat is three-fold. There 
is the resistance at the heat receiving surface to the entry of heat, the 
resistance of the body of a plate to the travel of the heat through its 
mass, and the exit resistance on the water side. The second alone is 
known; in practice it may be assumed that it is negligible, the con- 
ductivity being such that heat passes through a plate with very little 
resistance, and this disposes of any fancied superiority of brass or 
copper above iron or steel. 

: riments have shown that the most intense heat fails to melt 
а fusible plug in a metal plate with water in contact with one side of 
it. The author describes as something surprising an experiment which 
showed that a 2-inch tube surrounded by cold water and heated by a 
large oil lamp, was able to condense on its surface the steam from 
the gases, and did so until the surrounding water became heated 
to 60°. It is a well recognised fact that the lower foot or so 
of the Green’s economiser does the same thing if fed with cold 
water. In brief, Mr. Baker argues that the water side is so efficient 
that it can deal with all the heat that can possibly be senf toit. It 
is the fireside that is least efficient, and therefore heating surface must 
always be measured on the fireside. To promote efficiency it is 
obvious there is sound sense in the Serve method of radial ribs 
inside fire tubes. Similarly a plate covered by projecting pegs will 
be more efficient than a plain surface. The legged pot of the gipsy 
is a case in point, and ali such projections are so much heat absorb- 
ing surface. They carry the heat into the plate. The plate is well 
able to deal with all that can be taken into it. If a plate be made 
with long projections, these will gradually burn away to a certain 
minimum. Below that they will not waste. They will continue to 
waste until they have become just so short that their exposed area 
only supplies so much heat as their cross-sectional area can carry off. 
All superfluous projecting length is burned off. So far as heat trans- 
mitting efficiency is concerned, the author makes light of the ques- 
tion of water circulation. | 

It does not affect evaporation, however important to the boiler 
structure. Cleanliness of the fireside from soot or dust is therefore 
far more important than waterside cleanliness, and the old idea that 
а thin coat of scale is of serious importanoe may be thrown aside. 
Indeed, it is pretty certain that if scale were so very important, the 
formation of steam would soon take. place between scale and plate, 
and the scale would be speedily detached thereby. The author 
maintains that boiler heating surface ought to be computed therefore 
on the fireside area and not on the waterside. This, of course, gives 
an advantage to water-tube boilers, an advantage to which they are 
fairly entitled, and against which the makers of the fire-tabe boilers 
must set the better cleansing of fire tubes which is possible. 

At the same time we would caution steam users against too much 
reliance on cooling surface. Much depends upon the water. With 
soda in solution the cooling effect of water is much reduced. Water 
at all thickened is liable to stand clear of the plates, and heat 
transmiseion is greatly retarded by such conditions. 


NOTES ON BELTING. 


Мв. FLATEHEB, an American authority on belting, gives the following 
formule for cemented and laced belts: = c P 7 , where b is the 


v 
breadth in inches of the belt, and v is the velocity in feet per minute, 
o being а coefficient as follows :— 


Cement joint. Laced joint. 
Single belt ... is "e 800 1,050 
800 1,050 
Double y б te. eee —2 eg 
р 800 1,050 
Triple. 395 M 


The above values for c are larger than some authorities would give, 
but they are on the safe side, and save much annoyance from sto 
pages and for repairs. Double and triple belts are more used 
America than in England, and when used the pulley diameter shoul 
be at least 100 times the belt thickness, or if less, some allowance 
should be made for the bending resistance. 
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The formula assumes an arc of contact of 180°, and the thickness 
of single belting as 0:20 inch, though it varies between 016 and 0 25. 
The coefficient, c, must be increased for double and triple belts when 


the pulleys are small, thus: 


Double belt pulleys. | Triple belt pulleys. | Value of c,. 
8 inches diam. 18 inches diam. | 1:40 

13 " 57 26 » n 1:25 

20 „ " 42 „ Т | 110 


| 


Again for arc of contact less than 180^ the coeficient must be 
varied. This has been determined for different arcs from 120° to 


940° as in the following table:— 
Aro. Value of c,. 
Я ees eae eee eee eee ‘33 
we on or om OZ Zom 
140 ... m н РР we 121 
150° s 125 was a *. 115 
160° к A 125 Pu . 410 
170* visi A ax T .. 105 
180? yes T оаа 85 .. 100 
190? Ms js $us ves "^ 95 
200 „% xt AS se SOE 
210* see 05 Ses s dee '87 
220 . .. 85 TA у» ze '83 
330° ee6 eee eee een eee 79 


belt width now becomes b = 00, с, C$ T 
The values of c, are given in the following table:— 


Velocity. | Cemented belt. Laced belt. 
2.500 106 110 
3,000 110 ] 14 
3,500 114 1˙20 
4.000 | 119 127 
4 500 1:26 137 
5,00 1°34 1:50 
5,500 144 ] 65 
6,000 158 1 87 


Та determining centrifugal force, the weight of а foot length of 
belt 1 square inch cross-sectional area is taken as 0°41 lb. 

One of the examples given and worked out is for the case of a 
double belt to transmit 176 H.P. at 3,180 feet on pulleys of 90 and 


60 inches diameter. Assuming cemented joints C is 2 c, may be 


taken at 1:05 for an angle of 170°, and Osas 1'11. The result is 24 
inches. A belt of 19j inches was actually employed. For laced 
belts the maximum horse-power is obtained at а speed of 5,400 feet, 
beyond which centrifugal stress increases faater than the increase of 
speed strength, For cemented belts the maximum speed is 6,300 
feet. As with ropes however, the increase of capacity for the last 
thousand feet of speed is not worth striving after very particularly 
if it demands extraordinary shaft speeds and pulley diameters. For 
belts apart from other considerations, anything between half and 


three-fourths the speed of maximum efficiency will give good resulta. 


PARIS SMOKE PREVENTION ORDINANCE. 


pun following notice regarding smoke prevention has been issued in 


Paris, June 22nd, 1898. 
We, the Prefect of Police :— 
Ia scoordance with the lew of August 16th-24th, 1790; the Govern- 
ment Decree of the 12th Messidor, year 8; Articles 471 and 474 of 
the Penal Oode. 


In accordance, moreover, with the reports of the Council of Pablic 
Health and Balubrity of the Department of the Seine, dated June 
16th, 1898, and April let, 1898. Together with the report of the 

Oommission instituted by the Prefect of the Seine, for the 

Man wement of an open competition on March 19:h, 1894, by the 

чаш lr of Paris, between the various inventors of smoke- 
consu systems. 


In accordance with the observations submitted to the Municipal 
e of Paris, in the name of the Second Commission, June 21st, 


Considering that the increasing number of furnaces burning large 
quantities of fuel has considerably added to the inconveniences 
from smoke in Paris. 
That this smoke obscures the air, penetrates into dwelling houses, 
rur i and injures the exterior of honses and public monuments, 
Mad infects the atmosphere of the city. 
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Considering that there are in existence various practical and 
effectual methods of lessening the nuisance as far as possible. 

That manufacturers can have recourse, in particular to increasing 
the height of the chimney, to using a suitable kind of fuel or to the 
employment of smoke-consuming furnaces. 


We issue the following decree :— 
Article 1. After six months from the date of this decree, it will be 


forbidden to produce black, thick, and continaous smoke, that can 
reach the neighbouring dwelling houses, or infect the atmosphere of 


8. 

Article 2. Contraventions of this decree are to be notified by 
reports which will be laid before competent tribunals. 

Article 3. The chief inspector of tbe technical service of classified 
establishments, and tbe inspectors placed under his orders, and aleo 
the mining engineers sppointed for the supervision of boilers, and 
the agents placed uader their orders are charged to ensure compliance 
with this decree, which will be printed, published, and posted up. 

The Prefect of Police, 
CHARLES BLANQ. 

By the Prefect of Police, 

The Secretary General, 
E. LAUBENT. 


THE TELEPHONE COMMITTEE'S REPORT. 


(Continued from page 291.) 
Berorm your present Committee Mr. Forbes took up а different 
ition. 

(Q.) 5,687. “ But they [the Post Office] reserved it [their disore- 
tion], according to you, under a verbal pledge not to exercise the 
power which they so deliberately reserved ? —(A.) Well, they reserved 
their discretion; but they reserved their discretion in а positive pro- 
mise tbat that discretion should only be exercised in each case under 
certain circumstances; they have got their discretion now; if they 
choose to begin to-morrow in any town they can begin; if they choose 
to license anybody they can; but if they did license, or if they did 
begin, they would be bresking the pledges made to me by Mr. 
Goschen, by the Postmaster- Genera], and by others as to the circum- 
stances under which that exercise of discretion should be put into 
operation." 

This evidence, however, he subsequently modifled, as follows:— 
(Q) 6,469. “ But did Mr. Goschen in апу way in this private nego- 
tiation lock up his discretion ? —(A.) Not in the slightest. (Q) 6,470. 
Then what did he do?—(A.) He simply said the conditions of the 
Treasury minute will be spplied with discretion, and that sort of 
thing. I put to him, What interpretation am I to attach to tbis? 
Well, you are to co-operate, you are to do what you can to carry out 
the desire of the Government, which is to get possession of the trunk 
wires, to greatly improve the trunk service of the country, and to 
develop itstelephone system both in local areas and from one area 
to another as rapidly and as efficiently as possible; you are to 
co-operate in that; we are both in the same boat, во to speak, in 
desiring to do this: you can help us, we can help you; words almost 
of that kind. (Q) 6,482. Did ever he give any promise whatever 
that be would exercise this discretion in any particular manner?— 
(A.) Not beyond that, that we should be treated with all proper 
consideration. I believe that was the very last word he said to me 
at the end of the discussion, you will be treated with proper con- 
sideration: and that we really had to mske this property a success. 
(О) 6,483. It is on those words you rely to be protected against 
competition ?—(A.) I do. (Q) 6,484. And those only ?—(A.) And 
those only.” 

Mr. Goschen, who was Chancellor of the Exchequer in 1892, when 
tbe Heads of Agreement were arranged and initialled, gave this 
evidence before us: (Q) 7,228. "I should like to put the same 
question to you as I put to Mr. Forbes. Would the granting by the 
Post Office of а license to а municipality now be, ia your opinion, an 
evasion of the spirit of the agreement entered into with the National 
Telephone Company ?—(A.) I cannot think that it would; I think 
there are words which distinctly contemplate it in the very speech to 
which attention is called." 

Bir J. Fergusson, who was Postmaster-General, and initialled the 
Hesds of Agreement in 1892, gave the following evidence on the 
subject of competition: (Q.) 2,244. “You are quite convinced that 
there was no sort of undertaking come to of any sort?—(A.) I am 
quite convinced; on the contrary, when you come to talk of an 
'undertaking, I gave the strongest refusal to entertain it at all, 
because I said tbat neither the Government nor the House of Оош- 
mons would lieten to any undertsking of the kind." 

Mr. Arnold Morley, who was Postmaster-General from 1892—1895, 
stated that be had never heard of any such understanding as that 
alleged by Mr. Forbes. 

The two remarkable letters, dated respectively February 9th and 
March 13th, 1893, which your Committee saw for the first time at 
their last meeting for taking evidence, placed beyond doubt the 
entire absence of any limitation, whether by verbal understanding or 
otberwise, upon the unrestricted right of the Post Office to allow the 
fullest competition. 

The plea of verbal understandings being thus disposed of, we may 
now cite the actual documenta. 

Clause 19 of the Treasury minute of Мау 23rd, 1892, states that 

* Asto fresh licenses, no further license for the whole country will 
be granted; and even for a license to establish an exchange in а 
particular town no application will be entertained unless ẹ formal 
resolution in its favour has been passed by the Corporation or other 
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municipal authority, and evidence given that there is sufficient 
capital subscribed to carry out the undertdking. In this way com- 
tition will not be excluded, but а check will be imposed on the 
rmation of companies whose sole object it is to force the existing 
licensees to buy them up. 

“ Bat although this is the policy which commends itself to Her 
Majesty’s Government, it must be distinctly understood that, should 
licenses hereafter be granted on other principles, no company, now or 
hereafter to be licensed, will have any ground to complain of breach 
8 гопар or want of good faith, on the part of the Postmaster- 
> n » 

The Heads of Arrangement between the Postmaster-General and 
the National Telephone Company, Limited, dated August 11th, 1892, 
contain the following Clause 2 (3):— 

"The license to be for the residue, still unexpired, of the term of 
years specified in the present license held by the National Company, 
and to contain all the provisions contained in such license (including 
the provisions for determining such license and purchasing the busi- 
ness of the company) so far as such provisions are not inconsistent 
with these Heads of Arrangement.” 

The License of the National Telephone Company, Limited, dated 
November 29th, 1884, stated in Clause 19 :— 

“ Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems of telegraphic* 
communication (whether of a like nature to the aforesaid business of 
the company or otherwise) in such manner as he shall in his dis- 
. cretion think fit, neither shall anything herein contained prejudice 

or affect the right of the Postmaster-General from time to time to 

enter into agreements for, or to grant licenses relative to the work- 
ing aud user of telegraphs (whether of a like nature to the aforesaid 
. business of the company or otherwise) ог the transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
rson or persons whomsoever, upon such terms as he shall in his 
iscretion think fit.” 

The Draft Agreement of August 7th, 1894, and the Agreement of 
March 25th, 1896, between the Postmaster-General and the National 
Telephone Company, Limited, contain the following clause :— 

“ Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems of telegraphic 
communication (whether of a like nature to the aforesaid business of 
the company or otherwise), in such manner as he sball in his discre- 
tion think fit, neither shall anything herein contained prejudice or 
affect the right cf the Postmaster-General from time to time to 
enter into agreements for or to grant licenses relative to the work- 

‘ing and user of telegraphs (whether of a like nature to those worked 
and used by the company or otherwise), or the transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
person, or persons whomsoever upon such terms, and whether with 
or without authority to exercise the powers in Section 5 of the 
"Telegraph Act, 1892, referred to, as he shall in his discretion think 


fit." 
III. 


The right to compete being thus made clear, we had next to con- 
sider whether competition was expedient, and if во, whether local 
authorities should be empowered to undertake a telephone service. 

Competition appears to be both expedient and necessary, in order, 
firstly to extend and popularise the service, and next to avoid a 

danger which is by no means remote, if no alterrative system is in 
operation, tbat а purchase of the company's undertaking at an 
inflated price may be forced upon the Government of the day. 

Competition by а local authority must differ in many ways from 
competition by a private company, and requires special provision to 
meet the special conditions of the case. 

In areas where the company have already an exchange, municipal 
competition, if permitted, should be conducted, ao far as possible, on 
equalterms. It would be plainly unfair to concede the new licensee 
а position of general advantage over that possessed by the older com- 
titor. 

P The peculiar advantages, however, already possessed by the com- 

y themselves constitute the principal difficulty in the way of 
EErmulsking such an equality of treatment. The duration of its 
license, the power to give preferential rates (а power which, when 
excercised by the 555 of the company, is alleged to have 
driven the Post ce from the field at Plymouth), the absence of а 
maximum rate, the power to refuse service, and the consequent power 
to require concessions of overhead wayleaves, ita numerous exchanges, 
and the power to make other areas pay for reduced rates in areas 
where competition existe—these are advantages which together out- 
balance the ial advantage which would be possessed by a local 
authority as licensee, the right to give to itself and refuse to its rival 

ion to lay wires under its own public streets. 

A local authority must also submit to conditions to which the com- 
peny is not subjected. 

Among these conditions are the following :— | 

1. The system (unlike that of the company) must be one of doubl 
wires, and be erected in accordance with the regulations of the Post 
Office. The Post Office should insist upon uniformity of system, so 
far as the differing conditions of different localities may permit. 

2. A maximum rate should be imposed, and no opportunity be 
afforded to lecal authorities to carry on the service with a view to 
lighten the burden of local taxation. 

9. It must give a service to all alike on equal terms. 

A royalty should be paid to the Post Office, which should be 10 
cent. on the gross receipts, and be the same in all respects as t 
paid by the company. 


* It has been decided by the Courts that “telegraph " includes 
“ telephones.” 


Although there appears no reason in equity why a new licensee 
should not be conceded a term equal to that originally conceded to 
the company, there may be reasons of public convenience why all 
licenses alike should lapse to the Post Office at the same date. 

Where two systems compete in the same area, the first in the field 
has a further advantage. But your Committee believe that, the areas 
being so large, in every area large sources of supply remain untapped. 
Under s more popular scheme of service this supply may be very 
considerable. The company is itself in vigorous competition in 
various areas with its licensor the Post Office, which in almost e 
case was the first to occupy the ground. While the profits of the 
company in such areas are bably large, it is satisfactory to learn 
that, in spite of the hampering restraints till lately imposed by the 
Treasury, and of the necessity a public body is under to give no pre- 
ошоо the local profits of the Department have not been incon- 
siderable. 

A diffüculty arises in holding the balance equally between 
the local authority and the company from the fact that 
while it seems generally admitted to be desirable in the public 
interest that all licenses should terminate in 1911, it is not possible 
to secure this, and at the same time leave to the local authorities 
adequate time to recoup themselves for their outlay. 

The opinion has been strongly urged that as between the company 
and the local authorities the most equitable course would be that the 
Post Office in licensing а Iccal authority, should undertake to buy its 
plant, at a fair valuation, in 1911, if the license were terminated at 
that date, but that owing to the length of time which the company 
has had for recouping its outlay, it is not necessary to apply the same 
condition to it. 

It has also been urged that it would be unfair to the company that 
the Post Office should agree to purchase the property of the local 
authority, and remain in the future, as it is now, under no obligation 
to purchase that of the company in the same area. 

It would be uojust to the taxpayer that the Post Offic: should 
undertake to purchase in 1911 two seteof plant and buildings, which 
might be to a great extent superfluous. 

While, however, & portion of the plant and buildings of the two 
competitors may be supeifluous or obsolete in 1911, much will 
probably be found useful and as good as the Poat Office could purchase 
eleewhere. 

On the whole, your Committee think it would be fair as between 
ite competing licenses that the Post Office should agree to take off 
their hands, in 1911, at the then value, without any compensation for 
good will for future profits, so much of the plant and buildings as it 
might consider suitable for the actual requirements of its own local 
service. Should the total quantity so considered to be suitable 
exceed the amount necessary for such requirements, due regard should 
bs bad, in purchasing the quantity actually required, to the fact that 
the local authority had been allowed a shorter period of license than 
the company in which to recoup its expenditure. 

At the same time your Committee are strongly of opinion that the 
Post Office should remain, as it is now, under no obligation to pur- 
chase any plant or buildings in any area where a local authority and 
the company are not in bona ide competition, or ате not working 
together under the sanction of the Post Office. 

In case, however, instead of competing, the corporation and the 
company should combine their operations, the greater part of both 
the plant and the buildings would in all probability be so suitable 
and so conveniently placed, as to justify the Post Office in agreeing 
to take over the whole upon clear conditions to be named beforehand. 

Just ав, in tbe event of competition, the company and the local 
authority would be placed, as we consider, on fairly equal terms, if 
the proposals we have made are carried out, во it the two systems 
are amalgamated, or a working agreement for connecting their respec- 
tive subscribers everywhere be arrived at between them, there should 
be equality as regards preferences, the right to refuse service, and 
underground wayleaves. The company should surrender the two 
former rights, which no public body could exeroise, and the munici- 

lity should allow the company to have equal айс way- 

ve facilities with itself for connecting ite exchanges and subscribers. 
In order to avoid difficulties as to disturbance of the streets, these 
wayleave facilities should be afforded to both by the Postmaster- 
General under his statutory powers in the same way as underground 
facilities are at present afforded by him to the company between 
post offices and exchanges, and between two exchanges. The Post 
ce should in no case undertake to buy useless or antiquated plant 
or unnecessary buildings, but subject to that condition it might pro- 
ly agree, at the time when such working ent is concluded, 
purchase at its then value, in 1911, the plant and buildings of the 
whole undertaking. 

Having thus provided for equality of treatment so far as is possible, 
in the event of either competition or agreement, your Committee would 
leave the two parties to take which course they prefer, believing tbat 
much must depend on the size of the area, and the other special cir- 
ME аа localities. t 

e peculiar conditions of the agreement with the com ven 
the Government from laying trunk wires to connect the ee Рега 
of different systems within one area. This renders it almost neces- 
eary that the whole of the company's telephone area should be worked 
by any local authority which is desirious of giving a service to its 
own ratepayers. The frequent cases in which a Corporation bas 
obtained powera to supply gas, water, tramways, and electric light 
outside its own municipal boundary, afford adequate prec:dent for 2 
similar telephone service, especially as the telephone service within 
an area must necessarily be a connected whole. 

Your Committee would recommend that if licenses are to be granted 
to local authorities the precedent of the Electric Lighting Act of 1882 
should be followed, and provisional orders, containing borrowing 

wers, should be made;by the Post Office for the installation of 3 
telephone service as they are now made by the Board of Trade where 


das 
pore 
(ogni 
PTS E 
ж ut 
eden 
yap the 
psi oai 
кй 
ёри 
tht the 


— 
ИЙ N 
— a 


1 ber 5, 
aly m 
[1555 En 
ste date 
em mts z 
Ve thet бащ 
EAS Cn 
Fm K 
би; 
10 laos e 
e peit dp 
CY b en 
йр 1% 
DIETS 
ot ber L 


be he ty 
I 
là Oct va 
cal ыйа 


de кад 
ild be thas 
ake ora 
тше 
the бт 
ушш 


па: 
o tem 
л 


оттм=т=е=зоаа PREE ete N 


т = = ч чь м 


Vol. 48. No. 1,083, Avuausr 26, 1898.] 


THE ELEOTRIOAL REVIEW. | 326 


wayleaves and other powers are required for electric lighting 


urposes. 

i From the point of view of local finance, your Committee are of 
opinion that a telephone service would be as successful as has been 
the supply of gas, water, tramways and electric light by local authori- 
ties. Much, of course, depends in this case as in those upon the 
cost of constructing the service, and in all cases the local authority is 
perhaps the best judge of what is likely to be successful or not. It 
seems clear to your Committee that a local authority should be abla 
to construct а system at a price below that which from various causes 
the company have spent upon theirs, and this opinion is confirmed by 
the fact that the probable cost of such a service in the hands of the 
Glasgow on is based not upon estimates alone but on tenders 
actuall ved. 

Ro d therefore, as the legal or equitable rights of the company, 
or the financial or other interests of the locality are concerned, [o 
Committee see no reason why licenses should not be granted to local 
authorities. 


3. A service so important to the trade of the country should not 
| d on the present precarious wayleave righta of the company ; 
and the necessary general wayleave powers over the whole country 
can only be entrusted to а public Department. 

3. The taxpayers bave a right to be protected against purchasing 
м а monopoly а system which was never intended to become such, 
and = to pos the most complete pe ч. 3 ысы 
reserved i and more especially against being р a position 
which they may be forced to purchase such a шоокум & price 
still furth the ; 


of opinion that eral, 
either the Post Office or the local authority is necessary, and consider 
that a really efficient Post Office service affords the best means for 


area in w is an e „the local authority 
demands a competing service, the Post Office ought either to start an 
efficient telephone system itself, or grant a license to the local 
authority to do so. 

With regard to areas in which there is no exch , and districts 
Wbich are not areas, we think some provision should be made beyond 
what is now offered by the National Tel hone Company for giving a 
service when there is a reasonable local In such cases the 
Post Office should either start a service of its own, or should grant 
licenses to the local authorities to do 80, subject to proper regu- 


Your Committee, in thus recommending a Post Office service, 
assume that it will constitute а real and active competition, and that 
concessions to the company not required by the agreement will cease. 
Such & competition s ould, in their opinion, be carried on by a 
distinct and арага branch of the Department, and in future be 
conducted under strictly businesslike conditions, and by a staff 
specially qualified for such а duty. 

August 9th, 1898. 


REVIEWS. 


Electricity and Magnetism, By Francis E. МІРНЕВ, A.M., 
Professor of Physica and in charge of Electrical Engineer- 
Ing in Washington University, St. Louis, Mo. 

The rate of publication of educational works on eleo- 
y and m ism. in 
коно to the progreas of buman knowledge of the parta 


of a i 
4 8 
au) difficulty with a publisher. The constant increase in the 
ишарет of students and teachers of physica produces соп- 
The additions to the list of such text-books, 
к rond edition of а text-book on electricity and mag- 
m by Prof. N ipher, of Washington University, has been 


sent to us for review. It is described as a mathematical 
treatise for advanoed undergraduate studente, and we presume 
it deals with the subject so far as it is required for the honour 
degree of that university. It is not likely that an American 
. class text-book can have any considerable sale in this conntry, 
and it is more interesting to consider it as an indication of 
the state of ecience teaching in America, than as a possible in- 
vestment for an English student. The work appears to ns to 
be that of а sound mathematician and an indifferent physicist. 
The bulk of the book is occupied with the usual well-known 
and elementary theorems in attractions and kinetics, treated 
in the most academic fashion on the assumption of action at 
a distance; and assuming that the science oenrse of Washing- 
ton University includes a course of mechanics, the space 
given to this part of the subject is quite out of proportion 
to its importance. It is, of course, the part that 
naturally attracts the mind of a deductive logician, and 
repels the speculative physicist intent on the material 
secret hidden in the expressions. То deduce the whole 
body of facts of a complicated science from a 
small namber of well-defined laws and definitions has 
been the aim of many educational writers. To us it 
seems clear that in the case of a science teeming with new 
experimental data this method is a waste of time, and a 
work on these lines cannot fairly be described as а treatise 
of the subject. Several subjects lend themselves to this 
kind of treatment for educational purposes. In its t 
gtage electricity does not. At the same time Prof. Nipher's 
numerical examples of such quantities as the e ue to 
the attractions of the earth or moon, the comparative values 
of gravitational and electrical foroes, the capacities and 
potentials of electrical bodies, redeem his treatment from the 
altogether commonplace. | 

Among this very sound, if unoriginal, matter there are some 
singular mistakes and omissions, The explanation of the 
fictive layer on page 96 reveals a complete misconception ; 
the first problem of Chapter XII. neglecta the changes 
mutually effected in the capacity of the spheres by one 
another's presence. Ohm’s law is omitted altogether, as, 
indeed, are all references to the phyaical properties of matter 
excepting the jejune acconnt of the magnetization of iron. 
The description of the work as a mathematical treatise 
hardly prepares us for this severity of limitation. 

The account of the two systems of elettrical unita, their 
mode of derivation, the relations between them, and the 
effect of suppressing the dimensions of permeability in one 

m, and of sp. ind. cap. in the other, is extremely well 
one; but here, when we leave the region of inductive 
reasoning from definition, and Jook for some account of the 
physical meaning of the common ratio of all these pairs of 
units, none is given. We suppose the explanation forms 
part of Prof. Nipher's post-graduate course, and are discon- 
tented. It may well be that he deliberately and severely 
confines his pupils to those parts of the subject which least 
encourage looseness of thought. We think his lectures may 
be a little dry. 


The Law of Electric Lighting. 
London: Butterworth & Co, 
Probably no member of the Parliamentary bar has a wider 

or more varied experience of the many points whereat elec- 

tricity is 1 touching our modern social life than the 
learned author of this treatise. His former work on “The 

Law Relating to Gas, Water, and Electric Lighting," is well 

known to the legal profession as one of the leading text- 

books on these subjects. The present volume is restricted to 
electric lighting, and is & compendious summary of the whole 
law bearing upon the subject. 

The introduction, which fills some 85 pages, is a well con- 
sidered synopsis of the various atatates, all of which were 
passed between 1882 and 1888, and there is little doubt that 
a study of this will be of material value to those who wish 
to master the complicated provisions of the statutes them- 


selves. 

By the on of 1882, the Board of Trade was authorised 
to grant “licenses” to any person or bod corporate to 
ар ly electricity for public or private purposes ; but, as Mr. 

points out, licenses, as a rule, only lasted at the mazi- 
mum for seven years, subject under certain conditions to 
renewal. This was evidently intended for the period of 
electric experiment, and licenses are now rarely. applied for. 


LI 


By J. 8нтвквв WiLL, O. C. 
1898. 
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Their y has been taken by provisional orders, which may 
be applied for by persons, companies, or local authorities. 

In dealing with the statutes, the author has pursued the 
plan of commenting on each'section or sub-section, apart from 
the act generally, having dealt with this in the introluction. 
Cases are also quoted under each section, and not by means 
of footnotes. The fall text of the statutes is given as well 
as а form of provisional order. This is rather a formidable 
document, and we quite appreciate the author’s statement in 


the preface that “only one form of provisional order is . 


inserted.” He has, however, in this one form inserted full 
particulars as to the alterations which will be required to 
suit other circumstances. A very good index is added, and 
there can belittle doubt that the book will be of very great 
value to all those who are interested in the law, as it affects 
electric lighting. | 


Chamical Analysis, Qualitative and Quantitative. By 
WinLLIAM Bricas, M.A. and R. W. Stewart. D. Sc. 
London : W. B Clive, University Correspondence College 
Press, 13, Bookeeller's Row, Strand, W. C. 


Everyone who has tried to do practical work in science with 
no resources but his own, knows too well the difficulties 
which frequently crop up and which, though seemingly 
insuperable to him, may be cleared up in a minute or two by 
a teacher. This book is designed for students who have to 
work by themselves, and it is hoped that with very little 
preliminary occular demonstration they will be able to work 
their way and teach themeelves how to analyse a simple salt. 
Any intelligent and industrious person ought to succeed in 
acquiring this ability with this book at hand to help him, for 
the treatment adopted by the authors is somewhat liberal 
and does not bear upon the face of it the stamp of cram. 
It is one of the most recent additions to that library of 
books for students which the University Correspondenca 
College is issuing. The matter appears to be clearly arranged 
and up to date. We have tested the instructions given in 
ud instances in which doubt or difficulty might easily 
creep in, and found nothing wanting. This little book is 
somewhat larger than books of this kind usually are owing 
to the detailed explanations given, and we think it will prove 
very useful to that class of students for whom it has evidently 
been compiled. 


Dizionario Technico in quattro. lingue: Italiano, Tedesco, 

Francese, Inglese. Milano: Ulrico Hoepli. | 

We have received from Sr. Ulrico Hoepli, of Milan, the 
first three out of a set of four volumes in course of publica- 
tion by him as а dictionary of technical terms in four 
languages, Italian, French, German, and English. The 
equivalents in each of these languages of about 16,000 
technical terms and phrases are printed ia parallel columns, of 
which the first is arranged alphabetically. The matter 
appears to be practically identical in each of the four 
volumes, differing in that the first, or alphabetically- 
arranged, columns of the several volumes are those of the 
four different languages. Ву this means equivalente in the 
other three languages are readily found of a technical 
expression in any one of the four by using the proper 
ма aber The plan is undoubt:dly an excellent one, and 
considering the size of the books, which are little larger than 
pocket-books and in good type, is well carried out. | 

As a matter of fact, this is not a dictionary at all; it ia 
merely а vocabulary, and the difficulty of constructing a 
work on these lines will be recognised by anyone who con- 
siders how often the exact form given even to a technical 
expression depends on its context. The English part of 
this book requires a good deal of editing, and some of the 
words used are quite new to us. Bossage is given as the 
Euglish equivalent of the same French word; enrockment 
of enrochement. Guarnitura d'una caldaia is translated 
“ garniture of a boiler,” and similar expressions are common 
throughout. We notice “brut weight,” “ architector,” 
“apothem,” and école d'agronomie is amusingly rendered 
“ agroDomy'8 academy." 

'The volumes contain a very large collection of accurate 
equivalents, besides others, and, used with caution, would be 
valuable to a translator. The price, 4 lire per vol., is cer- 
tainly not excessive, 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ОМ, 


Br ALFRED HAY, B. So. 


THE initial stages of any forced periodic disturbance are 
known to differ, sometimes very materially, from the 010. 
mate steady state into which the disturbance settles down, 
Such is the case, for example, when an alternating Е.М Е. 
is introduced into an inductive cirouit. The first few waves 
of current are in general very different from the normal type 
of current wave after a strictly periodic state has been 
reached. It is true that by properly choosing the phase of 
the E. M. F. when the circuit is closed, the current may be 
made to assume its normal cycle of changes from the very 
first. Bat this is a very exceptional condition. In general, 
we shall have highly-distorted initial waves, the amount of 
distortion depending on the phase of the E M.F. at the 
instant of closing the circuit. | 

In the mathematical treatment of this subject, the func- 
tion which completely representa the current consists of two 
essentially different seta of terms. The first set involves 
pure harmonic functions, while the second contains negative 
exponentials. It is obvi-us that the latter terms become 
evanescent as time goes on. It is very usual in many text- 
books to ignore the initial stages of the disturbance entirely, 
and to consider merely the strictly cyclic state. This, of 
course, is quite justifiable, since it is only the latter state 
that is of real importance in most cases. 

Nevertheless, there are casesa—such as that of an alter- 
nate current transformer—in which the abnormal initial 
phenomena may become во pronounced as to demand very 
special attention. This question became one of considerable 
practical importance when Dr. Fleming read his now classical 
paper on Experimental Researches on Alternate Current 
Transformers before the Institution of Electrical Engineers 
in 1892. It has since then frequently been asserted that the 
insulation of a transformer is in danger of being broken 
down by the initial current-rush at the instant of switch- 
ing on. 

The present paper is concerned with this very problem. 
It will be convenient at the outset to give a brief historical 
résumé of the various articles dealing with this subject. 

In April, 1888, Dr. Sumpner read а paper on “The 
Variation of the Coefficients of Induction" before the 
Physical Society*, in which he gave a graphical method of 
constructing the current curve in a circuit of variable per- 
meability, and pointed ont that if an alternating E M F. be 
introduced into euch a circuit at the instant when it 1 
passing through its zero value, the amplitude of the initial 
Current wave may considerably exceed the normal amplitude. 

In 1892 Dr. Fleming, in the paper alluded to above, gave 
an account of some interesting experiments on initial 
current-rusbes in transformers. In the discussion on this 
paper, Mr. Mordey and others described a number of further 
experiments bearing on the same subject. All these experi- 
ments were of a purely statistical and qualitative nature, 
without any attempt at a detailed study of the phenomenon. 

In 1894 the present writer published iu the Electrician 8 
series of articles on “ Impulsive Current-Rashes in Indactive 
Circuits,t in wbich an account was given of some experiments 
on current-rushes in circuits of constant permeability, the 
actual sbape of the current curves being given. Some curves 
relating to a transformer were also given, but no complete 
theory of the phenomenon was attempted. 


THEORY OF IMPULSIVE CURRENT-RUSHES IN TRANS- 
FORMERS. 


It is assumed that the magnetic qualities of the core. the 
д. tails of the winding, and the shape of the impressed P.D. 
Wave are known. 

Let b = instantaneous magnetic induction, in C.G.S lines 

per tq. cm. 
sectional area of iron in core (sq. сов). 
turns in primary coil. 
instantaneous impressed P.D., in volts. 

PN M 


a 
8 
6 


* Bee Phil. Mag. for June, 1888, p. 453. 
1 The Electrician, Vol. xxxiii. 
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Then, if we neglect the drop of potential due to the re- 
sistance of the coil, we have approximately 


А | 
во that 5 = — fedt + B. (.) 
4 8 


where B, stands for a constant depending on the initial cir- 
cumstances of the case under consideration. 

We shall for the present suppose that the secondary circuit 
is open. The error involved in the assumption that the drop. 
due to resistance is negligible ів not, serious, for under ordi- 
пагу circumstances, even in the case of the most violent 
current-rush, the peak of the initial current-wave is below 
the normal maximum of the full-load current, and with the 
latter the drop, even in comparatively small transf ormers, 
does not exceed 1 per cent. of the impressed P.D. . 

The greatest possible current-rush will obviously depend 
on the greatest possible value which ö is capable of assuming 
in equation (1), and will be obtained when /e d / and B, are 
numericaly at their maxima values, and are of the same 
sign. Now the greatest numerical value of B, is the residual 
induction corresponding to the normal maximum value of B - 
this latter is readily obtained by integrating the known Р.Р. 
curve. In order that B, might be equal to this maximum 
residual induction, it is obvious that the current must, when 
the transformer was last used, have been switched off while 
it was diminishing numerically. "This, then, is one of the 
conditions which must be fulfilled if, at the next time of 
asta on, the current-rush is to have its maximum 

пе. | 


Considering next the term / e d t, it is easy to see that this 
will be а periodic function, and that the mean distance of ita 
graph above the time-axis will depend on the initial value 
ofe. The greatest height above the time-axis corresponds 
to e = 0 initially. This gives us the second condition which 
is necessary for the production of the maximum current- 
rash, viz., that the switch must be closed at the zero value 
of the E. M. F. „ 

Assuming the above two conditions to be fulfilled, we see 
by equation (1) that the maximum value of 5 is 


1 
bius 10. x area of P.D. half-wave + maximum residual 
induction. 


The latter quantity is detsrmined by reference to the 
hysteresis loop for the normal maximum of magnetic induc- 
tion. Having determined the greatest possible value of b, 
we refer to the B — H curve, and from it obtain the cor- 
responding value of H. From this latter the maximum 
value of the current is readily obtained by taking into 
account the number of turns, в, in the primary coil and the 
mean length of the magnetic circuit. The peak of the 
initial current-wave is thus easily determined. 

The above approximate method may be used to investigate 
the variation of the current-rush with changes in the instants 
of switching on and off. 

The method is only approximate; for, in determining the 
maximum value of 5, we have used the P.D. wave (which 
is known) in place of the counter E. M. F. wave (which is 
not known—at any rate to start with). We have, in fact, 
mL e dissipation of energy due to the resistance of the 
coil, hysteresis, and eddy currents. And although for the 
mere determination of the peak of the initial half-wave of 
current such dissipation off energy may in most cases be 
safely neglected, it is far otherwise when we come to con- 
sider the subsequent history of the abnormal waves and the 
8 in which they gradually settle down into the normal 


ere the transformer entirely incapable of dissipating 
energy when worked on open secondary circuit, there would 
be no gradual transition from a distorted initial wave {о а 
Do one consisting of equal positive and negative half- 
waves—-the initial wave would persist throughout as the 
normal type. This is at once evident from equation (1), 
which shows that 5 would in that case be a strictly peri 
function from the commencement. N 
No real transformer can, of course, satisfy this condition, 
and on account of the dissipation of energy which must 
always take place, the counter E. M. F. differs from the P.D. 


At any given instant the former may be obtained from the 
latter by subtracting the produot of the current into the 
resistance of the coil. Let us consider briefly what effect 
this will have on the value of bin equation (1). Suppose 
the core to have initially the greatest residual induction cor: 
responding to the normal maximum of B, and let the circuit 
be closed when the P.D. = through its zero value. 
Since the initial half-wave of current is abnormally large, it 
will produce an abnormally large drop due to resistance. 
Hence the initial half-wave of counter E.M.F. will be 
abnormally small. Consequently the highest value reached 
by 5 will be somewhat less than that calculated by the 
approximate method. During a considerable portion of the 
next half-wave of P.D., the magnetising current will be 
opposed to the P.D., so that the drop will have to be added 
instead of subtracted ; during this period the current will 
have a relatively large value. Again, when a reversal of 
current does take place, the greatest negative value reached 
by the current during the second half-wave will be small, on 
account of the rapidly increasing steepness of the hysteresis 
loop in this region. Hence the time integral of the drop 
to А subtracted from the second half-wave of Р.Р. will 


very much less than that to be added, and in consequence 


the area of the second half-wave of counter E. M. F. will be 
greater than its normal area. Ав a result, the minimum 
value of ф reached at the end of the seoond counter E.M.F. 
half-wave will be less than its initial value B,. 

The ваше process will be repeated during the next complete 
wave of counter E.M.F., the maximum and minimum values 
of b being less than the corresponding values during the 
first wave. This will go on until complete equality of all 
the half-waves (of counter E.M.F., magnetic induction and 
current) has been reached, i. s,, until the normal typs of wave 
has been obtained. | 

We thus see that the primary cause of the gradual 
transition from the initial to the normal type of wave is to 
be found in the inequality of the areas of consecutive positive 
and negative half-waves of counter E.M.F, This: inequality 
is due to the dissipation of energy which must necessarily 
take place in the transformer. | A 

It is а matter of considerable interest to investigate how 
the greatest possible current-rush varies with the normal 
maximum of В at which the transformer is worked. Let us 
define а “ current-rush as the ratio of the maximum value 


«0 


Current rush, 


Q 1,000 2,000 3000 4,000 5,000 6,000 
C. G. S. lines per square cm. 


Fia. 1. 


reached by H to its normal maximum. Applying the 
approximate method sketched ont above to the data on 

74 of Prof. Ewing’s Magnetic Induction in Iron and Other 
Metals for a certain sample of iron, and taking into 


consideration the values of B, there given, we find the 
following set of values :— | 
В = 71 600 967 2,460 2,920 3,080 4,960 5,480 5,780 
Ourrent-rush = 1°66 145 145 21 235 248 572.97. 195 
These results are plotted in fig. 1. It ів interesting to 
note the slight initial decrease in the current-rush for. very 
low inductions. Beyond about 5,000 C.G.S. lines per sq. 
om., the current-rush increases at an alarming rate. шш 
be remembered, however, that the values obtained by this 
approximate method are—especially in the case of the higher 
inductions—too high. 
(To be continued.) 
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SMOKE PREVENTION. 


One way of looking on smoke prevention is the hopeful 
and philosophical one adopted by & contemporary, which in 
referring to the recent order made upon the Metropolitan 
Electric Supply Company to alter their plant to burn 
bituminous coal smokelessly, considers that the company 
will not after all be such great sufferers, for the capital out- 
lay they will have to make will enable them to lower their 
future works’ costa by burning cheaper fuel. This is all very 
well, but it seems to us that in a country like England, 
where the principal coals are bituminous, and where the 
ab wa steam-using practice is all based on bituminous 
coal, there has been something wrong in the engineering of 
many London stations when the absence of dear smokeless 
coal at once sends them into the police courts, It cannot be 
called good engineering which puts up furnaces suited only 
to the dearest coal. 

A bituminons coal strike rarely cuts off every source of 
bituminous fuel, and still leaves the Welsh supply, but a 
Welsh strike cuta off all the smokeless coal. The fining of 
the electric light companies is not to be laid to their staffe, 
but to the folly and shortsightedness of their original designers. 

Mr. Hannay, in recently inflicting a fine for smoke made 
by the above company, stated that since the Smoke Act had 
been left to the Vestries to administer, the subject had been 
neglected, and he had had only one case before him since 
1891, the present case; but it was his experience that the 
nuisance could be kept within reasonable bounds by pro 
construction of furnaces and proper attention. Seeing t 
smokeless coal can be better burned in a bituminous furnace 
than in the ha furnaces considered good enough for 
smokeless coal, there is really no good reason why all furnaces 
should not be originally constracted on proper lines. Yet 

ents are put forward in a way to mislead the uninitiated, 
to the effect that smokeless Welsh must needs have a special 
furnace built for it. If such were true, it would be bard on 
steam users to compel them to change to and fro according 
to the locality of each recurring ооа! strike. 

But it is not so. One form of furnace will burn both 
coals equally well. True, it may not be necessary to admit 
80 much or apy secondary air above the fire with the lees 
bituminous fuels, but this involves nothing more than the 
keeping shut of the air valves and proper regulation. It 
involves no structural alteration. The present trouble is to 
be laid to debit of consulting engineers, whose carelessness 
or inability has brought it about and done much to strengthen 
the hands of the strikers. In connection with this matter 
we would draw attention to an ordinance recently issued in 
Paris, which we publish on another page. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATERTS.—1808. 


Compiled ' expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. | 
17,080. "Improvements in electrical transcribing apparatus.” 

E. А. HuxuxEL. Dated August 8th. (Date applied for under 

Patents, &o., Act, 1883, Seo. 103, January 10th, 1898, being date of 

application in United States.) 

17,118. “Improved means for automatically sounding electric 
alarms or the like.” J. Мввикв and J. Dietz. Dated August 9th. 

17,161. “Im entes in automatic switches and cut-offs.” 
F. O. MoM. Dated August 9th. (Complete.) 

17,162. “An improved electric accumulator.” L. LEJEUNB. 
Dated August 9th. te a for under Patents, &c., Act, 1883, 
Sec. 103, January 25th, 1898, being date of application in France.) 

17,191. “An improved automatical contact breaker on electric 


railways and the like" J. C. BoHarER and J. Lonrwrz. Dated 
August 9th. (Complete) )))) | 


E 


17,198. "Improvements in the method of and means of drying’ 


the insulation of electric cables, armatures, bobbins, and the like.” 
E. Рававсво. Dated August 9th. TS dics 


17,225. "Improvements in or relating to electric plug contacts.” 


J. T. М№вгвтт and M. SUTHERLAND. Dated August 10th. 

17,233. “Improved means or devices for attachin isi 
tablets to electrical and other lam PM 
Н. M. Sauwony. Dated August 10th. 


17,203. “Improvements in electric telegraphs.” W. Jupp. D 
August 10th. T аа 


tising: 
lamp-chimneys, or the like." 


_ 17,267. “Improvements in incandescent electric lamps and other 
electrical apparatus wherein glass bulbs or vessels are used.” J.W. 
Swan. Dated August 10th. 

17,268. ‘Improvements in secondary batteries or electrical acou- 
mulators" О. Ввнвкир. Dated August 10th. 

17,280. ‘Improvements in electrically-driven fans or ventilating 
devices.” 8. 5 Dated August 10th. ( Complete.) 

17,345, "Improvements relating to electric bells.” G. O. Lawre- 
OHAT. Dated Accu 11th. 

17,954. "Improvements in electrically-propelled vehicles for 
ы roads." PO. JEANTAUD. Dated Аа llth. ; 

17,358. Automatic electric time switch." A. B. WEBBER. 
Dated August 116. . 
. 17,959. "Improvements in electrodes for electrically obtaining 
ozone.” D. Marri. Dated August 11th. 

17,971. "An improved electric battery and bell combined.” d. 
Мавкт. (Markt Bros. & Oo., Germany.) Dated August 116. 

17,378. "Improvements in methods of electric haulage.” G. 
Caw ey and В. H. Tawarrz. Dated August 12th. 

17,380. "Improvements in drums for holding electric cables.” 
T. Охгву. Dated August 19th. ( Complete.) 

17,990. "An improved clip and carrier combined for attaching to 
shades, globes, reflectors, and the like, and for attaching the same to 
pepe 5 lampholders.” Е. DuooxmEmrrSLD. Dated 


17,18. " 1 in lor relating to electric tumbler switch 
appliances and their base- plates.“ О. Manxr. Dated August 12th. 

17,451. “Improvements in electric current indicators" T. W. 
VARLEY. August 13th. 

17,458. "Improvements in primary electric batteries" А. A. 
Ввлргљ. Dated August 13th. : | 

17,488. "Improvements in electric secon batteries" I. A. 
Tumis, Dated August 13th. MET | 

17,507. "Improvements in or relating to switch devices for elec- 
tric tramways.” Е. ANDREAS. Dated August 18th. 

17,523. ‘Improvements in means for transmitting motion from 
electric motors to other machinery.” W. dmr. Dated August 13th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 

7,984. „System of lever drawbridges with overhead conductors 
for electric railways.” A. OLzwENTS. Dated March 23rd, 1898. 
Relates to the arrangement of the overhead conductors of electric 
railways on lever drawbridges. Two pairs of poles are erected on the 
piers of the bridge. The current conductor device arranged over the 
roadway on the bridge consists of two frames which are each formed of 
light T. iron conductors. Guy wires cross the beams. These beams turn 
in bearings on the poles, so as to permit the frames to be removed in & 
vertical plane. The trolley wire or overhead conductor on the road- 
way beyond the shal ln provided with a kind of frog at each 
end, which is suspended from the poles by means of guy wires for 
the pu of anchoring the overhead conductor, when the bridge is 
closed the contact fork on the frame receives the frog so as to form 
an unbroken or continuous line of electrical conductors. 1 claim. 


10,094. “Improvements in the art of making plates for electric 
battery purposes." A. C. Овоғталн. Dated Ma and, 1898. Relates 
to ке А improvements ín the manufacture of spongy lead plates. 
The a paratus used consists of an air compressor, connected by means 
of a pipe, with a retort in the bottom of which are a series of small 
orifices. The retort is arranged above a suitable support, upon 
which is a receiving plate provided with а handle by means of 
which it can be moved abont upon the support. The retort is sup- 
plied with lead which is melted by the application of heat, and an 
Me pressure maintained in the retort by means of the compressor, 
sufficient to crowd the lead ont through the orifices. The distance 
пош the retort to the receiving plate is such that the metal as it 

reaches the receiving plate in s semi-solid form ; that is to say, 

it is cooled down sufficently to prevent it from running together into 
a solid mats. Yet it is still in a sufficiently plastic condition to 
weld together as the particles pile up one upon the other. Tbe plate 
thu obtained is comparatively light exceedingly porous. 2 
55 


0 

. “Improvements in and relating to electric furnsces.” 
T. Jackson. Dated May 4th, 1898. The "fumace is provided with 
an inner shell compord of a compound of fire clay, round the five 
sides of which, and embedded therein, are wound five and 
distinct coils of platinum wire. The ends of these Ae ate oom: 
nected to brass blocks, having in spaces formed between 
them to allow the insertion of plugs; a small brass strip at each end 
communicates the terminals with the blocks. The top of the outer 


case of the furnace is constructed 
C of slate or other non-conducting 


11,360. " Improvements in globe holders for enclosed electric arc 
lamps.” К. Wmixznr. Dated May 18th, 1898. The globe employed 
is open at one end only where it is furnished with an outer fasteni 
edge. On the lower frame plate are two opposite guides, in whi 
by means of spiral springs, aring pins are elastically ded. 
On the lower end of the pins and sideways thereto, rollers are 
mounted to rotate, and above the rollers a projecting edge or border 
of suitable height is formed on the frame ds аш 
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Traffic Receipta . 950 technical education question, but with very poor success. 
351 
Market ea m 3 О ИЕ . “ Instead of highly educating a few leaders and directors of 
Recent Developments in the Applications ларе а деш eries 4 industry and commerce, they are vainly trying to raise the 
The Evolution of the Line Signal (illustrated) + 956 ^ whole class of apprentices and clerks by a wholesale system of 
The Report of tbe Manchester Stam ек Association .. 357 Dp | "ape 
5 Station Steam Fingineeri .. 858 shallow night- school instruction. The burden of the lecture 
Distribution de l'Energie par Courants Polyphasés . 338 is, chat Germany has fully equipped technical schools in which 
The Removal and Disposal of Town Refuse ie Аа 2d specially difficult tasks are undertaken for commercial houses, 
а здү еН of 1884 Expiring in September, 1898 .. 360 that such schools are also very fully equipped with teaching 
Abstracts of Published Specifications — ... - 960 staffs, and that very few of the students are admitted to take 
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their full course, which is three years of 45 hours per week. 
The italics are ours, and this is the point upon which we 
have been trying to give expression for some time past. In 
the Crefeld Schools—textile—there were, in all, 29 instructors 
and only 148 regular studente, and the tuition fees were 
small. Thus there was, in one way or another, one instructor 
for five students. Obviously, with suitable instructors, there 
is а chance of considerable personal and individual attention 
given to each student. 

Now here in England it is a fact that our technical 
education has gone upon the lines of teaching architecture to 
bricklayers. If all men were architects, it is obvious there 
could be no bricklayers. This is so palpable that it is 
a marvel that its application has been missed. English 
technical education in aiming to do too much has really 
effected very little. After a day spent in hard work, not 
much can be done by the most willing student at a night 
school. Youths are well known to go to sleep in the evening 
classes of our technical schools. The teaching is remarkably 
slow. We want more knowledge in our leading men. We have 
repeatedly insisted on this, having found, so very often, men 
in charge of large establishments who were quite unable to 
appreciate facta and grasp principles. Thus a new process 
or а new machine is brought to the notice of a man; the 
principle of its action is undoubted, it is actually at work in 
Germany or America; photographs are exhibited of results, 
but nothing will induce a trial unless a machine can be 
shown at work. We know now where several establishments 
are asking to see the actual thing at work, simply because 
there is not sufficient knowledge of the simplest principles of 
mechanics in the whole of the leaders of these establishments 
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to enable them to give an order without the feeling that they 
are perhaps being taken in by specious promises. It is 
this ignorance in the so-called leaders of industry that 
is doing mischief. We find, for example, a commercial 
man at the head of a large undertaking: let this man 
be offered something in the engineering line. He sends 
for his engineer, who arrives more or lee grimy, looks at 
what is put before them as knowingly as he can, but is quite 
incapable of forming an opinion because he is a simple 
mechanic and no engineer, while there are many trained 
engineers fully capable of advising, who would be glad of a fee 
of a few guineas for doing во, and who could save their clients 
hundreds annually. Firms who cannot afford to keep 
an engineer of education rarely dream of peying fees 
for advice when needed, and throw away tons of ооа! 
annually, and hundreds of pounds. When the exhaust in- 
jector was first brought out many refused to buy 
it because they “could not see how it oould act,” though it 
would have saved a fourth of their coal. Men who knew 
perfectly well that steam engines would do work with a 
“vacuum " continually on both sides of the piston, refused 


to credit the exhaust steam injector. They thought they, 


understood the steam engine, simply because they found it 
there, but they were incapable of rising to the height of 
the exhaust injector, and this is only an instance of what is 
repeated in different guise in all sorta of industries. 

The Germans are undoubtedly doing well, but there is 
а oertain saving grace for ourselves when we have cured 
this ignorance in high places. A prominent man in the 
textile trades of the North of England told us he had 
ceased to buy German dye stuffs. He had found that the 
Germans used their chemical knowledge to overcome the 
demands of specification requirements, put in with the 
object of securing good stuff. Yet the Germans had put 
their ability to defeat these requirements so as to still 
supply inferior dye stuffs which would pess the tests. 

Take, again, the matter of Portland cement. American 
specifications called for a slow setting cement. The 
Germans captured the American market chiefly because 
they invented a method for making cement slow setting 
by grinding it up with gypsum. Now, gypsum is a 
dangerous article, and some fine day some huge Mississippi 
or Missouri bridge may prove the danger of an over gypeum- 
laden cement by failing in its deep piers. Thus the American 
specification, intended to secure good cement, has simply 
served to secare cement which may prove doubtful and 
dangerous, We may do well by imitating the technical 
instruction methods of Germany and confining our efforts 
more in the direction of highly instructing the few than in 
badly teaching the many, and giving them false notions and 
unfitting them for the work suited to them. At the same 
time we may strive to maintain the character of our products 
and avoid *doctoring," where this tends to step over the 
line of honesty. 


A NORTHERN contemporary has dis- 
covered that the incandescent lamp carries 
in its rays “the germs which shall slowly, imperceptibly 
affect the mind.” It may be some comfort to learn that 
these germs are not our old ubiquitous friend the microbe, 
but only the X ray. It appears that the latter “enters into 


Tnoandescent Lunatics. 


the composition of the incandescent light,” and is sufficient 
“to gradually destroy the nerves of the scalp and lay the 
foundation of nervous disorders and resultant insanity, The 
man of the business desk, the mechanic, the professional man 
suffering from nervous headaches may suppose the trouble 
to be intercranial (sic) when, as a matter of fact, the scalp 
nerves, both numerous and delicate, being exposed for many 
hours each day to the rays of the electric lamps have been 
weakened and finally destroyed. There is insanity 
in the ordinary electric light, says a doctor.” Nothing that 
can be called evidence is vouchsafed in support of this oracular 
and alarming utterance, but we are given to understand that 
the medical brethern of this gifted man are waiting 
anxiously for his revelation. In the meantime he might be 
taken care of by his friends; we cannot help thinking 
that whatever be the cause, whether lamp light, sunlight, 
or moonshine, some structure деерзг than his scalp nerves, 
is affected here, and that the mischief in his case, at least, 
is clearly intracranial. — | : 


Ат the recent Derby meeting of the 
Тһе Resistance ol Institution of Mechanical Engineers, one 
| of the moet useful papers was that of 
Mr. W. E. Langdon on the “Electric Light Machinery of 
the Midland Railway.” This company has several electrical 
installations driven variously by steam engines and gas 
engines, or combinations of the two powers, the gas being 
either producer gas or towns gas. Similarly the electrical 
machinery is varied, but of this no special note need be 
made. At Derby the plant is driven by three locomotive 
type boilers, and there are Willans engines and Siemens 
dynamos, two of 500 amperes and two of 275 amperes, the 
voltage being 125. From 1898 to 1897 the output increased 
from 98:268 units to 203:519 unite, and the unit cost 
decreased from 3°63d. per unit to 2:584., which, however, 
was higher than the 1896 cost of 2:291. The work is such 
as to make the stand-by losses great. The chief interest of 
the paper, however, is ita information on machinery driving 
and the power absorbed by shafting and toole. There is а 
shaft which drives 15 tools. It is 98 feet long and 2 inches 
diameter, and is carried on 12 bearings each 4; inches 
long. Ordinarily it drove 19 belts of from 1} to 8 inches in 
thickness. The countershafte were from 2 feet 1 in. to 18 feet 
8 inches long and drove machinery with belts of from 14 inches 
to 28 inches wide. The main shaft without any belting 
absorbed 272 watts; with the 19 belts resting on it (we believe 
running idle is meant) the power absorbed was 518 watts or 
nearly 1-H. P., with the countershafts added the absorption 
was 794 watts. To drive a 94-inch screw-cutting lathe 
alone absorbed 881 watts, but when at work cutting a gan 
metal bar at the rate of 1:1 ounce per minute, 545 watts were 
used. The idle lathe thus called for 881 watts, so that the 
work done only used 164, or at the rate of 495 watts per 
ounce of metal per minute. A low efficiency motor geared 
direct to the lathe on the same work only used 214 watts per 
ounce of metal cut away per minute, which is powerful 
evidence in favour of direct gearing. A comparison is given 
of the power absorbed in removing metal by a lathe driven 
from a shaft, and also when driven at the same speed by a 
small motor: according as the metal was being removed at 
one, two, or three cuts the power absorption per ounce 
minute was with belt driving 591, 889 and 275 watts, and with 
motor driving 206, 191 and 143 watts for exact same conditions 
as to speed and time. Thus a motor driving direct absorbed 
very much leas power than a motor with shafting and belting 
—barely a fourth when the lathe was running light, i. e., with 
no cut. Though only of a limited character, and perhaps 
showing more shafting loss than if larger weights of meta 
were being removed by heavier tools, the information 18 
exceedingly suggestive, and pointe very strongly to the benefit 
and ecomony possible with electrical driving. What makes 
the differencestill more marked in favour of direot driving of 
each machine is the extremely intermittent nature of the 
work, £0 that the continuous dead load of the shafting bears 
a higher ratio to the live or working load than nominally 
appears. 
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THE RELATIVE COSTS OF COPPER, ALU- 
MINIUM, AND IRON WHEN USED АВ 
ELECTRICAL CONDUCTORS. 


By JOHN B. 0. KERSHAW, F.1.0. 


Jn an article published by the writer in August, 1897, it was 
shown that at the prices of aluminium and of copper current 
at that date, the former metal was one-and-a-half times as 
costly as the latter when used for electrical conduction pur- 
poses; the cost ratio being calculated for wires of equal 
conductivity. | 

Early in the present year Mr. A. E. Hunt, of the Pitteburg 
Reduction Compsny, published a similar article,* and, taking 
ss his basis of calculation, figures slightly ditat from those 
used by the writer in his earlier article, he proved that so far 
from aluminium being the more costly metal for electrical 
transmission, it was slightly the least.costly of the two. 

Since the subject is an important one, the writer has 
thonght it advisable to recalculate the relative costs of alu- 


minium and copper conductors of equal electrical capacity, 


using in the one case Mr. Hunt's data, and in the other case 
his own ; and, in order to include in the comparison a third 
metal which hag more than once been proposed as а medium 
for the conduction of large electrical currents, such as those 
used in electro-chemical and electro-metallurgical works, he 
has extended the calculations to the corresponding values for 


iron. 
In the following expressions 
в == sp. gr. of орг 
Р = cost price per lb. of copper. 
С = conductivity of copper. 
and з p c represent the corresponding values for the metals, 
aluminium and iron. | 
It i$ evident then that, the expression 
RE 
8 * р 
will represent the relative oosts of equal lengths of wire of 
equal sectional area, and that the expression 
BX PX e 
' sxpxe 
will represent the relative costs of equal lengths of wire of 
equal electrical resistance. | 
The values used by Mr. Hunt in his article upon the use 
of aluminium as an electrical conductor are the following :— 


Copper. Aluminium. 
8 = 8°93 8 = 2:68 
Р = 14 cents per lb. р = 29 cents per lb. 
c= 100 c= 68 


Jubetitutiog these in the expression given above, we have 
893 x 14 x 68 1, 7.876 „ 101 
708 x 20 x 100 . equals 7772 ot, 100 the re 
lative costs of oopper and aluminium wire of equal lengths 
and equal electrical resistance. This ratio is in close agree- 
ment with that found by Mr. Hunt by & somewhat more 
indirect method of calcalation. 

Taking next, values for copper and aluminium less 
arbitrary than those selected by Mr. Hunt, and repeating 
the calenlation, we have— _ AS 


Copper. Aluminium. 
8 = 893 s = 9:68 : 
Р = 5940 per ld. р = 15°85d.t per Ib. 
c= 100 : c = 69 (99 % aluminium). 
and 893 x 594 x 59 100 
2768 x 15°85 x 100 ^ = 188 


This result confirms the early calculation of the writer, and 
shows that for conducting purposes 99 per cent. aluminium 
at the present market prices of the two metals is 1j times as 


costly as copper. The cost of converting the ingot metal 


* The сая World, February, 1898, also ELECTBICAL 
f 7 p ° . 

f These rices are taken from current price lists, and represent 
edi уште Values of electrolytic copper, and aluminium at the 


ent el ee el TIE 
eot the ratio, since, alt the copper w e 0 
sectional area and consequently would have to be passed 
through a greater number of draw-plates, greater care would 
have to be exercised in the cage of the aluminium, and the 
costs of drawing would probably be about the same. 
Aluminium of 99 per cent. purity been taken for com- 
parison, because 100 per cent. aluminium is not yet a 
commercial product, and the writer doubts whether the 
Pittsburg Redaction Company, or any other aluminium 
producing company, will ever be able to produce 100 per 
cent. alaminium in wire or rod form profitably, at the price 
taken in Mr. Hunt's calculation, namely, 29 centa per lb. 
The values for iron and the calculation of the relative coats 


of copper and iron when used for conducting purposes are 
given below :— 
Copper, Iron. 

8 = 8°93 s = 810 

P = £55 108. per ton. p = £3 12а 

c = 100 c = 16 4 
and 898 X 1110 x 16-4 _ 162,661 _ 278 

8`10 x 72 x 100 08,822 100 


This result shows that if iron can be produced in bar 
form with a conductivity of 16°4 Matthiessen standard, at а 
price of £3 12a. per ton, it is by far the cheapest metal for 
electrical transmission purposes; and, though its weight as 
compared with copper or aluminium prevents its use for 
overhead lines, there would seem to be no reason why it 
should not be used for underground conduits, or for elec- 
trical current transmission in works and factories where the 
lightness of the conductor is of entirely secondary importance, 
and where the current is of low potential.* The liability of 
iron to rust could be overcome by artificially forming the 
protective oxide, Fe, 0,, as а skin upon its surface in the 
manufacturing operations, or by applying a coating of tar at 
a later stage. | 

Gathering the results of these caloulations together, and 
expressing them cs cost ratios to iron, taking the latter as 
100, we bave | 


RELATIVE Costs ОЕ CONDUCTORS oF EQUAL LENGTH AND 
EqvAL ELECTRICAL RESISTANCE. 


Metal. Purity and price. Relative costs. 
Aluminium ... | 99 per cent. at present market prices. 375 
Copper... ... | Electrolytic a T ‘i 278 
Aluminium .. | 100 per cent. at A. E. Hunt's value. 275 
Iton ... .. | А6 present market price, plus 38 per 

cent. for rolling costs. 100 


POLYPHASE ASYNCHRONOUS MOTORS. 


Вт W. G. RHODES, M.8c. 


IT is well known that polyphase induction motors are self- 
starting, and do not, like monophase motors, require a 
special winding with external starting to run them 
up to speed. It must not be assumed in consequence 
of this feature that all polyphase induction motors are 
equally good as regards their ability to start under load, or 
that any attain to perfeotion in this t, in fact, where 
the starting load is anything above about one quarter of the 
full load which the motor is designed to carry, it is 
customary and necessary to start on a loose pulley. 

There are many difficulties to overcome in designing a 
really good induction motor, and these difficulties are often 
enhanced by the conditions under which it is required to 
operate. Suppose, for instance, that the motor is required 
for mining work; a first auem ent is then that it should 
have no sliding contacts should run sparklessly, If, in 
addition to these restrictions, it is required to start under 
considerable: load we shall see that the designer has a 
difficult: task to perform. : 


When a current of high EME. is to be transmitted, the diffi- 
guities of insulation render iron more costly than copper. D 
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Consider an induction motor with & gquirrel cage rotor, 
in whichteach rotor bar is short circuited.. Let в bo the 
resistance of each rotor circuit, and L Ив self- induotion; let 


p = 2. n, where n is the frequency of the currents in the 
rotor, and p' = 2 x n', п’ being the frequency of the stator 
currents; then the angular velocity w of the rotor is given 


by 


op =P 
= 2 v (п —n) 
or p=p-w. (1) 


Now, in order that a motor may start with ease under load, 
the torque should be proportional to the current and 


inde t of the speed of the rotor, and the necessary and 
sufficient condition for this is 

R = p L | 
or, by (1) = (p = O (2) 


that is, the resistance of each rotor circuit should be greatest 
at start, and equal p' L, and diminish as the speed increases. 

In order to secure this a variable resistance has to be 
inserted in the rotor circuits, and gradaally cut out as the 


Fia. 2. 


speed increases ; but this operation requires sliding contacts 
between the rotor bars and the variable resistance. We can, 
then, appreciate the difficulty which besets the engineer who 
endeavours to produce an induction motor without slidin 

contacta, and at the same time capable of starting under load. 
We a е to consider the attempts of M. Boucherot to 
ат deris ш xt use of & variable deas ее 
and to produce an induction motor possess great 
advantages of [the simple squirrel cage rotor without the 
usual acoompanying disadvantages of a feeble starting 


stators are placed at start at an anga 


torque. The following description is taken from L'Elw- 
tricien for May 14th, 21st, and 28th, 1898. 

The motor has two distinct stator windings on a common 
framework. One winding is fixed and the other is capable 
of rotation about their common axis. There are likewise two 
rotors mounted on the same shaft and of a special squirrel 


— 
16 
— 
wi 
T 
йй 
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саре буре. 

Each stator is composed of & number of thin stampi se 
of very soft iron slotted and held in а cast-iron framework, sn 
One of the stators is fixed once for all in the oommon frame, yn 
while the other can be rotated throngh a certain angle à 
relative to the first in the interior of the carefully drilled т 
frame. For this purpose the framework is provided with a 
slot in which is ү a lever with which to rotate the 
movable stator. In motors of 10 H.P. and above, the lever imr 
is replaced by a screw worked by means of a hand wheel, m 

The windings of each of the stators is similar to that of rw 
the ordi polyphase induction motor, and the coils may i 
be coupled in series or in parallel to suit the adopted voltage. йш 
The fixed and movable stator windings are connected by E 
means of flexible wires as shown in fig. 2. ay 

The rotor, fig. 1, consista of two seta of windings mounted UM 
on the shaft, one rotor winding corresponding to one stator i 

inding. The interval between the two rotor windings is al 
occupied by an iron hoop of large resistance, riveted and "i 
soldered to the different, bars of the ot keg cage. The two mn 

ini 
war | 
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distance from each 


other corresponding to half a period of the supply current, 
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When the rotor is set in motion the angle between the | 
two rotary fields is gradually diminished until it beoomes | 
zero—the position of normal running. In the Boucherot 
motors the starting is effected by varying the difference of 
phase between two systems of polyphase circuits placed in 
parallel. By this means the starting torque is kept high 
withont the use of rubbing contacts. 

Testa show that the efficiency and power factor of these 
motors are high, and that under normal load this temperature 
does not exoeed that of the surrounding atmosphere by more 
than 15? О. This small rise of temperature is due to the 
good quality of the iron stampings used and to the large 
amount of cooling surface on thestator caused by its division 
into two well ventilated parts. Fig. 8 shows the resulta of a 
test of one of these motors in which both efficiency and 
power factor attain about 86 per cent. The starting torque 
was three times as great as the normal torque at full load and 
the starting current about three times the normal current. 


AN AUTOMATIC TELEPHONE EXOHANGE. 


IN our issue of May 20th we described the automatic tele- 
p т which is being exhibited at Winchester House 
y the Direot Telephone Exchange Syndicate. | 
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The installation on view has reoently been augmented by 
the addition of а section illustrating the introduction of two 
important points of detail in the development of the 


The first er for connecting the eleotro-magnets 

which effect the restoration of the a us to its normal 

position in derived circuit, or bridge,” а method of ооппес- 

tion recognised by pen day practice as essential to secure 
i ing resulte 


actory . 

The second feature of improvement consists in adapting 
the 3 to exchanges having a oapacity for 10,000 
gubscri The provision for effecting oombinatious of 
large uuu estin a feature of primary difficulty in the 
arrangement of automatic exchanges, and is responsible for 
much of tbe mechanical complication which has hitherto 
characterised sach systems, 

The automatic system accomplishes the combination of 
high numbers by employing two of the switches described in 
our previous article in the circuit of each subscriber, and 
these serve to effect all the necessary connections for reach- 
ing numbers up to 10,000. | 

The first switch is distinguished as the **selector," and the 
second as the connector. They o consecutively. 
When a call is made by а subscriber, the first series of cur- 
sent by the commutator of his a tus о the 
“selector” with which his circuit is equipped. The selector 
connection with the thousands and hundreds oon- 
the combination to be effected, the subsequent 

ion of obtaining access to the tens and units being com- 

pas br means of connector, which is operated by the 

transmitted by the subscriber’s oom- 

mutator. The connectors,“ therefore, complete the con- 

nections with the individual or talking. circuits of each 
sabscriber. | 

For example, if subscriber No. 8,900 is required, the 
selector effects connection with the connector controlling 
circuits numbered from 8,900 to 9,000, after which that con- 
nector establishes communication with the segments of the 
distribator representing tens and units. 


Fig. 1 illustrates the method of combining the switches as 


selectors and connectar, в, в", &o., representing the 
former, and 1, 1, 1, &., the group à, the latter. 
Each selector has access to 100 cross connecting circuits, 
b, each of which leads to a different connector, and each 
connector affords communication with 100 individual or 
talking circuits 5, 5, b", 40. These are extensions of 
each subscriber's line wires as shown at п in the figure. Р 


and р’ nt the apparatus at the subscriber’s offices. 
The are arranged in 100 groups, each group oon- 
sisting of 100 switches. The connectors are similarly 


arranged, and each selector has access to one connector in 
each group of 100, thus affording a possible 100 x 100, or 
10,000 connections. A part only of a group of selectors and 


connectors is shown in the figure. 20,000 automatio switches 
form the complete equipment for an exchange having в 
capacity for 10,000 subseribere, The ewitches are arranged 
in sections of frames of approximately 200, as shown by 
fig. 6 of our original article, the sections being separated by 
sufficient space to admit of aooess being obtained to the 
connecting wires and apparatus. These sections are sub- 
divided into groups of 100, as described above. A frame 
carrying 200 switches occupies a floor space of 9 feet x 
8 feet, and is usually 7 feet high. 

It will be noticed that when any particular connector is 
appropriated by a selector, the remaining circuits to which 
that connector affords acoess are, for the time being, isolated 
from communication with the other selectors of that parti- 
cular group, but they are accessible to all the remaining 
groupe of selectors in the exchange. This isolation is 

ental to the employment of “ non-interfering " circuits 
with which each selector and connector is provided. 

The connections are so arranged that when two sub- 
= are in 5 the we ne the * motor ў 

ts only are in circnit, for urpose o 
enabling the automatic restoration of the оона to the 
normal position to be effected, after conversation has termi- 
nated, and the subscribers replace the receivers in their 
switch levers. These electro-magnets (shown at m and m', 
fig. 2) each have a resistance of 800 ohms, and are actuated 
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by в current of 2 am They are connected in derived 
circuit or bridge” with the battery, B, by which they are 
energised, connected symmetrically between them. The re- 
maining electro-magnets are automatically disconnected when 
the connections between two subscribers are completed. 
In fig. 2, А represents, in skeleton diagram, the connections 
ni ENG а G and P', are in papain 
ugh switches upon adjacent groups, and с re nta 
the connections effected between two а А Tand T, 
whose automatic switches are included in groups situated on 
different sections of an exchange. 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ON. 


Br ALFRED HAY, B. So. 


(Concluded from page 827.) 


EXPERIMENTAL INVESTIGATIONS, 


THe apparatus used in the experimental determination of 
the abnormal wave-shapes is shown diagrammatically in fig. 
2, and will be readily understood. By moving the brush Bi, 
the instant of switching on may be varied, while by moving 
B. we can alter the point of switching off. These two 
brushes bear on a diso of ebonite, provided with a rim of 
brass, which is divided into two unequal portions by the 
ebonite distant-pieces р, and р,. The shorter portion of the 
brass rim is completely insulated, while the longer one is in 
connection with an insulated collar, on which bears & brash 
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connected to one terminal of the primary coil P. By means 
of a Joubert instantaneous contact-diso о р, the curves of 
current and counter E.M.F. are readily determined. Both 
the switching and the contact discs are, of course, driven 
direct by the alternator shaft. 

In the case of a transformer, the gradual equalisation of 
the abnormal positive and negative half-waves of current is 


— 


_ 


A, Alternator ха, Non-induoctive resistance; c, Condenser; к, Electrometer. 
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a relatively slow process, requiring a very large number of 
waves for ite completion. This persistence of the abnormal 
waves introduces a certain difficulty into the experimental 
method just openen for with the arrangements described 


it was impossible to allow the abnormal waves to run through 
more than 64 periods before the circuit was again opened. 


At the instant of breaking the circuit, therefore, the current 
had a higher value than its normal maximum, and the 
core was left more strongly magnetised than would be pos- 
sible under ordinary working conditions. Let us assume 
that the oore is, to start with, magnetised in the proper 
direction to a value отр to the greatest residual 
induction consistent with the normal maximum induction. 
When the abnormal waves are started, the first wave-train 
will leave the core more highly magnetised than it was at 
the start, and the next wave train will pick up the induction 
at this higher value, ard leave the core still more highly 
magnetised. The residual induction, after the passage of 
each wave-train, will thus go on increasing until a state of 
equilibrium i$ reached, such that the magnetic state of the 
core at the end of the 64 periods is the same as it was at the 

inning. The abnormal waves obtained experimentally 
and plotted in. the curves given below, are the waves cor- 
responding to this state of equilibrium. They are obviously 
much more distorted than the abnormal waves ordinarily 


‘obtainable, since the initial value of the induction is much 
higher. The value of this residual induction may be approxi- 
mately determined from the B — H curve (shown dotted) 
in fig. 8. We have merely to determine the maximum value 
of Н reached during the first abnormal half-wave of cur- 
rent, and a reference to the B—H curve then determines the 
corresponding maximum of B. This gives us the absolute 


scale for the abnormal magnetic induction ourve. The 
absolute scale is, in the curves given below, indicated by the 
right-hand set of figures on the vertical scale in each 
diagram. 

Fig. 8 gives the normal hysteresis loops of the transformer 
core for various inductions ranging from about 450 to 
15,600 C. G. S. lines per sq. om. These loops were obtained 
by integrating the curve of counter E. M. F.; hence the eddy- 
current component is included in the values of H. 


60 | * 
M. K. u. r., Normal E. M. F.; u. c., Normal current 4. c., Abnormal current; 
M. u. I., Normal magnetio induction; 4. M. i., Abnormal magnetic induction. 


Га. 4. 


For the highest induction used (15,600) the well-known 
effect due to edd y-currenta, which consists in a rounding off 
of the of the loops and an inorease in their areas, is 


5 
he curves given in figs, 4—7 show the normal and 


8 XA P 


4. E. M. ., Abnormal E.M.F.; N.C., Normal current ; 
4.0, Abnormal current; A. u. 1., Abnormal magnetic induction. 
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abnormal waves corresponding to values of the normal 
maximum induction egual to 900, 2,600, 8,500, and 5,200 
‘respectively. Fig. 8 shows the h is loops correspond- 
ing to fig. 4. Little need be added, after what has alread 
been said, ing the interpretation of the curves. It 
will be seen that they fully confirm the theoretical deduc- 
tions arrived at above. The gradual subsidence of the 
abnormal waves, ав well as the inequality of successive half- 
waves of counter E.M.F, (fig. 5) are exhibited very clearly. 
The periodicity in these experiments was 122 ~ per seo.” 


* Excepting fig. 5, for which the periodicity was 37 ~ per sec. 


LN 


The shape of the E.M.F. wave (fg. 4), it will be seen. 
departs oly very slightly from the pure sine form. kn: 


— 
AMPERES. 
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N. c., Normal current; a.c., Abnormal current; 
N. M. I., Normal magnetic induction; A. u. I., Abnormal magnetic induction. 
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X.C., Normal ourrent; 4.0., Abnormal current: | 
*, Normal magnetic induction ; 4.1. 1, Abriornial magnetio induction, 
| | 
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_It follows from the theory gi 
e ) ry given aboye that the value of 
Bein equation (1) is а very important factor in determining 
5 The alternator l | 
баны type, with si іа рево experiments was опе of the old 
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the ourrent-rush. The following arrangement 9) was 
used to control the value of B, without Шш Ais 
else, and thus to find how the ourrent-ruah was affected by 


changes in the value of this quantity. A battery of 35 
small E.P.S. cells was connected in series with an adjastable 


resistance, a Siemens electro-dynamometer, and a coil of 16 
turns wound on the transformer core. Another оой, con- 
sisting of 96 turns, was connected to the alternator through 


Fra. 8. 


the switching diso. The arrangement of connections is 
shown in fig. 9. When the cell circuit was open, the 
maximum value of the “rush” current was found to be 
6:32 amperes. The oell circuit was next closed, and the 
resistance adjusted so that a current of 7-96 am | (cor- 
responding to Н = 3:07) flowed through the сой of 16 
turns. The maximum value of the “rush” current was 
now found to have risen to 18:8 amperes. On reversing 
the continuous magnetising current coming from the cells, 
the maximum “rush ” current diminished to 2°86 amperes, 
This result clearly shows the enormons importance of the 
initial magnetic induction in determining the current-rush. 


` AR 
AR 
| —P96TURNS Ie TURNS 

SE 
4 R, Adjustable resistance; s в, Siemens's electro-dynamometer. 
| Fra. 9, 


TO ALTERNATOR 


` E.P.B. cells, 


It may be mentioned that the normal marimum of the 
current in the above experiment was (with cell oirouit open) 
1°07 ampere. The result is sli tly complicated by the fact 
that when the cell circuit is closed, we get in it a small 
alternating current, which is supe on the steady mag- 
netising current due to the cells. But this action is insig- 
nificant—the amplitude of the corresponding load current 
іп the primary of 96 turns amounting to only about ‘02 
ampere, | 


CONOLUSION. 


The generally accepted notions respecting the phenomenon 
of initial rushes appear to be of the vaguest most un- 


satisfactory kind. Again and again it has bean stated that 
transformers are liable to break down at the instant of con- 
ig to live Me on -— of кеа» сга m 
is brought to проп insulation during current- 
rush. Not only has this assertion been freely made, but 
some writers have even endeavoured to explain effect by 
theoretical considerations, The argument advanced is some- 
what as follows :—Assuming that а current rush does take 
place, the magnetic induction will, during the initial quarter- 
wave of current, be carried far above its normal maximum 
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value. During the next half-wave of current it is then 


asserted—the abnormally large induction is removed, and a 
reversal to the normal maximum takes place; we thus get an 
abnormally high E.M.F., which breaks down the on 
of the transformer. 

How utterly fallacious this reasoning is will be amply 
evident from the experimental results described above. 80 
far from the abnormally high magnetic flux being wiped out 
during a single half-wave, as we are asked to believe, experi- 
ment teaches us that it requires a very large number of waves 
to produce this effect, the core settling down gradually into ita 
normal cycle of magnetization. Hence it comes about that 
even when the current-rush is exceptionally large there is no 
corresponding rise of P.D. across the transformer terminals. 

There is also another simple consideration which seems to 
have been overlooked by the advocates of the fallacious theory. 
If a current-rash is accompanied by a rise of P.D., how comes 
it about that the transformer producing it is the only one 
that suffers? The disturbance must spread through the 
entire network of mains, in which case all the other trans- 
formers—as well as the alternators at the central station— 
would be equally liable to break down. 

Where breakdowns have occarred, they were probably 
caused either by a defect in the insulation, which prevented 
its withstanding the normal working P.D. of the mains, or 
else, as suggested by Mr. Swinburne, by the high induced 
E.M.F. at the instant of switching off. The fault so 
developed would, of course, remain unnoticed until the next 
time of switching on, when it would be revealed; the natural 
inference being that the act of switching on the transformer 
had caused it to break down. 

The theoretical deductions given in this artiole, along with 
their experimental verification, show that the phenomenon of 
impulsive current-rushes is capable of being explained in & 
simple and straightforward manner, based on the known 
magnetic properties of iron, without the nécessity of postu- 
lating any obscure or mysterious peculiarities in the behaviour 
of the iron at the instant of switching on. Farther, the 
alleged breaking down of transformers at the instant of their 
connection to live mains must be relegated to the class of 
scientific myths for which there is neither theoretical nor yet 
experimental foundation. 


CORRESPONDENCE. 


Capillary Electrometer. 


The article on the “ Capillary Electrometer for Measuring 
Insulation Resistance,” appearing in your issue for August 
5th, and referring to my paper on the “Capillary Electro- 
meter,” leads me to offer a few words of explanation and to 


question some of the conclusions which you draw therein. 


The advantages which I have found in employing the . 


electrometer for insulation measurements lead me to believe 
it superior to the galvanometer in several ways. The fact 
that it is necessarily used іп а null method is of no dis- 
advantaze, for it eliminates some of the errors of the 
deflection method, and interferes in no way with the 
obser vation of the of the so-called “ electrification ” 
of the cable under test ; the contact on the slide wire ma 
be moved so as to keep the mercury column balanced, and, 
as the reading should be taken at least one minute after the 
application or pressure to the cable insulation, the fact that 
“а capacity. of 10 microfarads requires 46 seconds to be 
charged within 1 per cent. of its 1011 charge through one 
meghom will interfere in no wise with the result, Further- 
more, in the determination of the properties of insulation of 
conductors for lighting and power transmission purposes, 
where this method would by far find its widest application, 
capacities nowhere near as great as 10 microfarads would be 
met with. 

The use of a graphite resistance of high value, say, 1 
megohm, is entirely practical, for the current passing through 
it is во small as to cause no appreciable change in ite value 
due to heating, and it remains constant for & considerable 
length of time. The value of this resistance may be readily 
checked by a measurement similar to that employed in 


measuring insulation, using a standard resistance of, say, 


1,000 ohms. This enables the set to be made light and 
portable, and the use of a resistance of 1 megohm enables 
measurements on insulation resistances of high values to 
be readily made. I have found this method to be qnite 


satisfactory in determi absolate values as high as 80,000 
megohms, which is quite difficult to attain with the ordinary 


form of portable galvanometer. 

Your review seems to have overlooked one of the chief 
advantages in this method of insulation measurement, i 
the ease with which the dynamo pressure may be веш 
for the testing battery, thus enabling higher 
used in this important measurement. This is of consider- 
able advantage when it is realised that very different values 
tor insulation resistance may in many cases be obtained by 
employing a pressure of 1,000 volts instead of 100 volts; 
and it is desirable, especially in the testing of cables for 
lighting and power purposes, that the cables shall be tested 
at a pressure at least as great as that under which they are 
designed to be operated. 

The various uses to which the capillary electrometer has 
been put in the electrical laboratory leads me to agree with 
yon in the conclusion that there are many measurements, 
aside from that for the determination of insulation resist- 


ance, in which a portable form of capillary electrometer ma 
be advantageously used. у 


University of Wisconsin, 
Madison, Wis. 


C. F. Burgess. 


On “ Letters to Editors.” 


If anyone of no repute wishes to give publicity to his 
ideas he often does so by means of a “ letter to the editor " 
of the most suitable paper he can think of. Editors, I 
suppose, do not consider it advisable to reject these letters" 
provided they are duly signed; so to cover themselves they 
“do not hold themselves responsible for the opinions of ther 
correspondents,” The wisdom of this saving clause! 

I have just been reading a “letter to the editor” of the 
Electrical Review of New Yo:k, for Aagust 17th, 1898. I 
won't give the correspondent’s name; it might hurt his 
feelings, and that would be unkind after the amusement be 
hus afforded me. The letter erpounüa an original idea for 
failing the transmission of eleoérical energy over long 

istances, either by means of direct or alternating currents. 
Неге it is. The italios are my own. - 

“Let an alternating current dynamo be connected with 
the line at the transmitting station, and let this dynamo, 
working either independently or by means of a step-up 
transformer at the same station, supply tho transmission line 
with alternating currents of high tension —let us suppose 
of sufficient tension to operate either electric lamps or electric 
motors by means of a step-down transformer in the ordinary 
manner, at a distance of, let us say, 50 miles, At 50 miles 
distance from the transformer, instead of having electric motors 
and electric lamps, let a transformer, having sis 1 and 
ils secondary coils of equal length, be . The 
coil of this transformer may be connected to a second | 
of 50 miles of line wire. Since the primary and 
coils of the midway tranaformer are of equal length, the 
current which leaves this transformer ч р over the 
second section of 50 miles will havea on nearly equal 
to that in the first section of 50 miles. . It will 
now be seen that by this method which I have proposed, it 
should be practicable to transmit alternating electrio currents 
over nearly double the greatest distance over which they have 
hitherto been transmitied, while using at the iransmitisng 
station alternating current of precisely the same tension, 
and while using line wire of the ordinary kind.” 

He then goes on to say that the distance might be trebled 
by using two intermediate transformers, Again, “Should it 
be desirable to transmit continuous current over twice the 
greatest distance usually considered practicable, we may place 
a rotary transformer, which both receives and generates con- 
tinuous currents of equal voltage, midway between the 
transmitting and receiving stations,” and so on. | 

The letter is apparently a brilliant idea (7) of one who 
knows nothing about the applications of electricity, and 
having had a chat with some one who knows a little more 
than he does, has formed some most wonderful and hay 
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potions about transformersin general. The brilliance of the 
idea of interposing a transformer without doing anything 
bul increase the transmission losses, and slightly drop the 

!! I always thought a rotary transformer was 
alternating on one side and continuous on the other. We 
may safely assume that a motor-generator is meant. Again, 
considerable additional labour is incurred with the result 


that the efficiency of the whole plant is diminished and the 


capital outlay in 


e might take more serious view of these matters and 


denounce the insertion of such trash on the grounds that 
technical journals count amongst their readers not only men 
able to discriminate between wisdom and folly, but also 


youths who read to learn, and who often depend upon their 


weekly periodical for much of their information. What 

ideas would such a reader have after thinking over the letter 
uoted, especially those which I have written in italics ? 

sorely his por would be retarded by being thrown ipto 
eas muddle. 


8 
W. d. KR. 


“The Application of Gas Power to Marine Purposes.” 


The article on the above subject in your last issue strikes 
out a line of action on which I have been working for a 
long time. 

The remarks are made of “how few double-aoting gas 

engines are placed on the market," and that “the lack of 
progress is one of the disappointments of modern engineer- 
ing.” Personally, I may say that another of these dis- 
appointments is, that so many gas engineers are so much 
engrossed in their own pet hobbies and ideas, that anything 
in the way of an improvement submitted to them by an 
ontsider is tabooed with scarcely a moment's consideration. 
. Тһе article proceeds: The difficulty with the gas engine 
is not that of starting it once, but of starting it, reversing, 
and stopping it at short intervals.” That is no difficulty at 
all; as, given a thoroughly reliable and efficient double- 
acting gas or oil engine, without excessive heating of piston 
and piston rod, then the starting, stopping, and reversing, 
follow in as natural a sequence as they did in the steam 
engine. But, as your author remarks, “more complex 
organism will be necessary.” 

The advan to be derived from gas engine driving— 
which, I take it, includes oil 5 very clearly set 
forth, but there is one point on which I would beg to differ 
from the author. Не asks, “Is it not our business as 
engineers to accept the gas engine as it is and make the 
best of it,” and he adds, obviously they ae ngines and 
electrical tranamission—“ are to be combined.” Now, this, 
I consider, is simply a makeshift way of meeting the diffi- 
culty, As engineers we are bound not to accept the gas 
engine in its present form as finality, until it has been con- 
ктай Aa that we cannot surmount the objections so 
ably indicated by the author. At present, I frankly admit, 
I sæ no way of dispensing with the objectionable water 
jacket, but as regards reversing and double - actin 
mechanisms, the way seems tolerably clear, with well- 


designed e | | | 
Could we be able to simply connect the crankshaft of a 
reversible oil engine on to the propeller shaft of our steamships 
e with boilers with all their containing weight 
of water, with the killing temperature and work of closed 
stokeholds, and be able to operate that engine with the ease 
and certainty of our modern marine steam engine, I venture 
to amert thet we would gee another impetus given to marine 
engineering and naval construction which would carry them 
as far ahead of our present achievements as our Mayestic's 
and Luconia's are ahead of Bell's Comet. 


| : John D. MacKenzie. 
Glasgow, August 29th, 1898. 


Submarine Telegraphs. 


It is a subject for much regret that Mr. Bright should 
Tub taken the somewhat undignified line which he has on 
subject of the review of his book. It is hardly the 
province of an anthor, when referring to his own work, to 
indicate the manner in which his production should be 


reviewed, nor if be fears criticism should he subject himself 
to such. A reviewer, no matter what respect or esteem 
he may have personally for an suthor, would hardly be 
justified in reviewing favourably his work when on exami- 
nation the latter is found to contain 77 and serious 
errors. I am quite ready to accept Mr. Bright's. state- 
ment that the proof sheets had to be read through at great 
disadvantage, and that many errors were, I presume, due 
to this fact ; this, however, does not make the work any 
more valuable or reliable, or to be praised, on that account. 
Mr. Bright a sure that the tone of the review was a 


„ Sneering one; let me assure him that it is only his imagina- 
tion which makes it appear so. In reviewing the book 


I have endeavoured to be scrupulously fair, and I have 
not, as seems to be imagined, misread certain statements by 
leaving out the context. I am very far from suggesting 
that because Mr. Bright has made a number of bad blunders . 
that he is hopelessly inaccurate, not to вау incompstent; I 
have sufficient knowledge of his ability and energy to be able 
to contradict such an idea. The fact remains, however, that 
the mistakes referred to in the review are actual ones. As 
regards the first criticism, I have carefully re-read the whole 
of the рар relating to the statement that “this 
looping has the effect of something like doubling the K.R. by, 
roughly speaking, doubling the length of wire in circuit,” and 
cannot see how any reading of what Mr. Bright has written 
can alter this statement into the fact that the K.R. of a loop is 
the same as (not double) the K.R. of the earthed wire; for 
although we double the resistance we halve the capacity. This 
fact is well known to telephonists, and to telegraph engineers 
generally, and I am surprised that Mr. Bright with his ex- 
prone was not cognisant of it. 1 must decline to accept 

is assurance that several of the errors which are next 
pointed out could be obviously recognised as clerical errors ; 
7 may be the latter, bnt they are certainly. not obviously 
such. As regards the hydro-dynamic question, here again I 
must differ in toto from Mr. Bright, and if I am wrong I am 
80 in company with a goodly array of teachers on the 
subject. Mr. Bright fails to see the mistake he has made 
with reference to the controlling points in the lay of a cable, 
let him think the matter very carefully over again, and he 
will, I feel sure, see where he is wrong; also let him carefully — 
re-consider the next two points to which he adheres. How 
the speed of a drum can be accelerated by means of a brake 
I cannot imagine; it can be diminished. The three errors 
which he next frankly admits, are, I must maintain, dad 
errors, but that it is ungenerous or uncharitable to call them 
so I must emphatically deny; the expression “ bad ” does not 
mean “ignorant blunder” as Mr. Bright has apparently 
assumed it to mean. 

In the concluding portion of his letter, Mr. Bright sug- 
gests all sorts of “possible” assumptions on my part, not 
one of which ever occurred to me; in fact, he is “ reading 
between the lines” ina manner which suggests (and I won't 
say anything more uncharitable) “ mortified vanity." . 


Reviewer. 


Magnetism. 

What is meant by the term, magnetic moment of inertia 
of a bar magnet. Can you recommend a good text-book on 
the subject, not too advanced, 

Stadent. 


[See pages 140, 170, 171, 172, and 178 of “A Text-Book 
of Magnetism and Electricity,” by R. Wallace Stewart. 
London: W. B. Olive & Oo., University Correspondence 
College Press, 18, Booksellers’ Row, Strand, W.0.—Eps. 
Екс, Rev.) ` 


Dynamo Fault. 


In an editorial reply to a letter under above heading, 
published in the current number of the ELECTRICAL REVIEW, 
the following sentence occars :— 

“Probably the armature resistance is too great, and 
the field-magnet resistance higher than usual (in order to 
get the low speed)." | 

Now it is not difficult to see that for а dynamo of given 
output and given type of design, reduction in the speed tends 
to involve increase in the armature reeistance, but I fail to 
understand how it can also tend to increase the field 
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resistance, as may be inferred from your note. As other of 
your readers may be in the same difficulty, perhaps you 
would be kind enough to explein this point in your next 
issue. | 

H. C. L. 


[ Resistance of field may be too high for excitetion at slow 
speed, #.¢., it may require same number of turns of thicker 


wire on the field to enable it to properly excite.— 
Eps, Exec, Rev. | | | 


Correction.—Electrie Lighting of the City of Goulburn. 


In your issue of June 17th last, a paragra h appears under 
the heading of “ Business Notices,” viz., " Electrical Plant 
for Australia,” stating that Messrs. Johnson & Phillips are 
building the plant for the above installation. | 

Now, sir, I shall be glad if you will kindly contradict this 
error through the columns of your valuable paper. The 
facts are these: The City of Goulburn called tenders in the 
usual manner, three tenders being received, viz., Messrs. The 
Brush Electrical Engineering Company, Messrs. Gibson- 
Battle & Oo., and myself. I was the lowest tender, and it 
was decided by the Council to accept same. However, delays 
in financing the scheme have been caused, and at the time 
of writing I have not received the official order from the 
Council to proceed with the work. 

Farther, I have given no orders to any firm or agent for 
any plant whatever in connection with this installation. 

Trusting you will insert a notice to this effect. 


For R. Thompson. 
(J. THOMPSON). 


Costs of Gas and Electricity. 


Could any correspondent kindly inform me how much 
more expensive, as an illuminant, electric light is than gas 
light in connection with its expensive, yet defective aids, 
Welsbach Mantles.: not forgetting that gas has been in- 
Cteased from 2s. 10d. to 3s. per 1,000 feet. 


ер M. Nash. 


DEATH OF DR. JOHN HOPKINSON. 


Tue scientific world has been shocked beyond expression by 


the tragic death of Dr. John Hopkinson. Accompanied by 
his son John, aged 28 yeare, two daughters, Alice and 
Lina Evelyn, he essayed on Saturday last the ascent of the 
Dent de Veisivi. The party started early on Saturday 
morning from Arolla, but when the time for ite return bad 

„Search parties were organised, and at daybreak the dead 
bodies of the distinguished electrician and his children were 
discovered still roped together on a moraine at the foot of 
the highest cliffs. Dr. Hopkinson was a keen and experi- 
enced mountaineer, and in accordance with his custom had 
not availed himeelf of the services of a guide. The Petite 
Dent de Veisivi is not considered an ascent of great import- 
ance, but at certain points the footing is difficult,-and it is 
surmised that one of the party must have slipped and all four 
have fallen from rock to rock, a distance of several hundred feet. 


Dr. Hopkinson’s eldest son had jast left the party at Arolla - 


for Australia, the rest of the family, Mrs. Hopki 
younger children, staying at the Arolla Hotel. 

It is difficult to estimate the loss which the electrical 
engineering profession sustains through the death of this 
brilliant, practical, incisive electrician. He combined in a 
rare degree the qualities of the high mathematician with the 
skill and resource of the practical engineer. There was 
scarcely a branch of electrical work that did not owe some- 
thing to his genius; the generation, the distribution, the 
measurement of electricity were each and all subject to the 
versatility of his inventive talents. Electricity in its most 
abstruse and in its most practical aspect was his field of work, 
and marvellously well he wrought in it. 

His career provides a most conspicuous instance of a 
mathematical training being helpful in a practical and 
business life. 


n and two 


Dr. John Hopkinson was born in 1849, and was the eldest 
son of Alderman Hopkinson of Manchester, who has been a 

rominent engineer in that city for many years past. 
The brothers of Dr. John have beoome only lem 
distinguished than himself. Prof. Alfred Hopkinson, O. O., 
who reoently became principal of Owen's College, Man- 
chester, and in consequence resigned his seat in Parliament, 
and Dr. Edward Hopkinson, who is the head of the 
electrical department of Mather & Platt, are almost as well 
known as the deceased electrician. 

The school and college career of Dr. John Hopkin- 
son was cay Sr rilliant. Не was edu at 


Lindow Grove School and Queenwood Oollege, and after a 
short period spent at Owens College, he went up to Cam- 


bridge, where he achieved the great 
Senior rang and T 0 d apr ve 1 became 
engineer to Messrs. ce & Co., of Birming and 
during his stay in the midland town, which lasted some 
years, he effected many improvements in lighthouse 
machinery, the well-known group flashing apparatus owing 
much to his inventive ability. The commencement of his 
career ав а consulting electrical engineer was immediately 
marked by original work in electricity. Moreover, his abilit 
as an expert witness waB Soon recognised, and muoh of his 
time was oocupied in patent cases. His investigations into 
the theory of dynamo machines, with which his name will 
ever be closely associated, were commenoed in 1879, and one 
immediate result of his iments was the introduction of 
the characteristic curve of a dynamo. These experiments 
were carried out with a view to obtain knowledge of the 
electric light for lighthouse illumination, and the results 
were Collected and presented in a paper to the Institute of 
Mechanical Engineers.“ How clearly the author grasped the 
conditions to be met by a dynamo machine is suggested in 
the opening portion of the paper, which states that: * It is 
desirable to know what the varions machines can do with 
varied and known resistances in the circuit, and with varied 
speeds of rotation, and what amount of power is absorbed 
in each case, It is a question of interest whether a machine 
intended for one light can or cannot ро two in the 
game circuit, and if not, why not? ether a machine, 
such as the Wallace Farmer, intended as it is for many 
lights, will give economical results when used for one, and 
so on.” It must be remembered that these words were 
uttered in the early part of 1879, and slearly show the 
scientific and critical spirit with which Dr. Hopkinson was 
approaching the dynamo, Bearing this in mind, it is not 
surprising that he should have felt confidence in his ability to 
improve on Edison's original dynamo, and towards the latter 
end of 1882 appeared the now famous Edison-Hopkinson 
machine, What Hopkinson did was to abolish the multiple 
field magnets, which, in the early Edison machines, were 
united to a common pole-piece. He diminished the length 
of the field magnete, and increased the sectional area, thereby 
increasing the effective magnetism; the armature was ге- 
modelled, and its sectional area increased. The net result of 
these improvements was that the output of a machine was 
almost doubled. An Edison machine of the old L " type, 
designed to supply 150 lights, was, as a matter of fact, re 
modelled, and after being reconstructed according to Hop- 
kinson’s theory, was capable of supplying 250 lights. 

It may be а matter of interest to reproduce the drawings 
showing the improvements which were made on the Edison 
machines. It was in 1882 that Hopkinson filed his famous 
three-wire patent, which he afterwards sold to the Westing- 
house Company for nearly £20,000. His chief work in 
connection with dynamo machinery was not so much in 
designing machines as in investigating the true principles 
that underlie their construction, snd how much he has done 
in this direction, in company with his gifted brother, Dr. 
Edward Hopkinson, is known to most of our readers. There 
is no doubt that his scientific investigations, and his eluct- 
dation of the magnetic circuit, completely revolutionised the 
construction of dynamoe, and on this subject it is interesting 
to quae Mr. Rankin Kennedy, f who recently said :—“ What 
a thorough revolution these scientifically trained engineers 
made in the designing of magnets can only be realised by 
those who were in the electrical engineering profession 15 


* TELEGRAPHIC JOURNAL, Vol. vii., p. 167. 
f ELBOTBICAL Review, November 12th, 1898, Vol. 42. 
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years ago and witnessed the monstrous designs prior to their 
work.” Not only was the faculty for taking pains demon- 
atrated in the design of machines, but it was equally apparent 
in testing the results. How highly Dr. John appreciated 

the value of severe testa may be judged from a trial made 


Flip MAGNETS AND ARMATURE Or Epison Dynamo. 


on ап Edison-Hopkinson machine which was recorded 
in the ELECTRICAL Review,” as follows:—*'' It was then 
decided to run the machine absolately continuously for 
a fortnight without any break whatever, with the full load 
of 275 amperes. Throughout the whole of this con- 
шпопв run for 14 days there was never the slightest 
sparking at the commutator, the bearings and magnets 
remained at а uniform temperature throughout, and the tem- 
perature of the commutator at the end of therun was 79° C., 
tically the same temperature as at the end of 12 hours.” 
t was in those days a remarkable performance, and as a well- 
known critic of the day remarked, the test was calculated to 
give a certain amount of confidence to those who believed 
that accumulators were not absolutely essential for the purpose 
of keeping up a permanent supply of electrical energy. He 
continued a гета supply of electrical and scientific papers 
tothe Royal Society, of which he was made a Fellow in 
1878, yet he found time to ер his method of dynamo 
testing, with which his name is во frequently connected. 
Probably the most important papers ever written on dynamo- 
electric machinery were those presented by Drs. John and 
Edward Hopkinson to the Royal Society, and great has been 
the influence on the design of modern machines. А mere 
catalogue of Hopkinson's contributions to the various learned 
societies would prove of considerable dimensions. 
Though he achieved distinction in connection with con- 
tinuous current machines, he did not neglect alternating 
current practice, and his researches on the construction of 
transformers and alternators are of extreme value. So far 
baok as пи he — arrived at most valuable 5 
regarding the coupling in parallel of alternators, and he 
been led to his оно by experiments on the De Meritens 
machines, which had been used for the investigations into 
lighthouse illuminants at South Foreland. | 
Dr. Hopkinson was a member of many scientific bodies, 
and was twice president of the Institution of Electrical 
Engineers, in 1890 and in 1896. The inaugural address 
on “Magnetism” delivered by him in the former year 
is undonbtedly one of the most important contributions 
ever presented to the Institution. When Dr. Hopkinson 
was called upon a second time to fill the office of presi- 
dent, Mr. Urompton, the retiring president, said: The 
choice of the Institution could not have fallen on a more 
worthy man than Dr. 1 to whom they all owed 
ю much, and who, by his scientific work and by his 
practical contributions to their scientifico knowledge of the 
dynamo, and by his careful studies of the properties of the 
materials that they used in the construction of electrical 
apparatus, had done more, almost, than any Englishman—or, 
he might say, more than any man in any country—to forward 
the great cause of electrical engineering.” How singularly 
appropriate and felicitous are those remarks to-day. 


* ELectaidat, Ruvmw, January 24th, 1885, Vol. xvi. 


The practical side of Dr. Hopkinson's work is shown by the 
namerous lightingand tramway sohemes which he has designed 
and carried out. Manchester, Whitehaven, and Stafford are 
among the chief AE systems; while in tramways Dr. 
Hopkinson designed the electric lines at Leeds, and was 
responsible for the nearly completed system at Liverpool. 

he Corps of Electrical Volunteers, which is undoubtedly 
destined to do some useful work, was raised mainly on Dr. 
Hopkinson's initiative. | 

y his death electrical engineering sustains an irreparable 
logs, and the world generally is infinitely the =ч. | 

The bodies of Dr. Hopkinson and his chil will rest in 
the English churchyard at Territet Glion, which looks across 


Lake Geneva. 


A TRIBUTE TO DR. HOPKINSON. 


JOHN HOPKINSON а memory, his name to be classed hence- 
forth with those of Faraday and Maxwell, and his work to 
be referred to as a thing done. It hardly seems possible, 
and it will take some time to realise, that he is in very 
truth gone from us. He was so full of life and of energy, 
so hard at work, and so fertile in ideas, that it may be said 
that his work, great as it was, was hardly yet begun. It is 
no exaggeration to say that electrical science has suffered a 
blow, the full effect of which it is difficult to estimate, for, 
when it is remembered how much he had down, no one can 
doubt that in the years that, in all human probability, lay 
before him, much would have been accomplished by the keen 
intellect and clear judgment of him whom so many of us are 
now mourning. And not pure science alone will feel the 
loss, for his genius was directed equally to the practical 
application of that theory of which he was such a master. 
lc would come as а surprise to many engineers to know 
how numerous are the appliances they use daily that were 
his inventions, and the fundamental ideas underlying them 
that were his discoveries. 

To the writer the loss is that of revered and personal 
friend, for it was his privilege to be associated with him, 
first as his only pupil, and afterwards as his assistant ; 
altogether he has kuown him for some 14 years. Only 
those who were brought into close contact witn him could 
fully realise the extent of his genius and his versatility. It 
was & positive revelation to see how he would go straight to 
the point, grasp the whole question, and see it fully in all 
its bearings, as it were, in a flash. Any weakness or 
obscurity in argument would be seen through by him 
instantaneously, and he would have been a clever man 
indeed who could have deceived him. 

Dr. John Hopkinson was essentially an upright, and, what 
is во expressively called, a “ straight ” man. No one could 
ever point to an underhand or snabby action. He never 
stooped to canvass or advertise, and his impartiality and 
straightforwardness were absolutely beyond question. 

To work with him was in itself an education, and the 
pleasure of doing so was great. He was so frank and genuine, 
and so willing to discuss a matter on terms of equality, 
One never felt that one need consider bis susceptibilities or 
fear giving offence by making a suggestion. He was, in 
fact, so great а man that he oould afford to be above all 
petty considerations. One always found him the same, for, 
unlike so many men, he was not subject to moods. Another 
thing that made him so agreeable to work with was the 
absence of all display of authority, and of stickling for trivial 
matters. One could always feel that if one had done one’s 
best кош to hug ош all would be well. 

All those who the privilege of seeing anytbing of his 
home life will know the happiness that aer ена, but it 
would seem like sacrilege to refer to this in the columns of a 
newspaper. Р 

The thoughts of all will turn to her who has, at one 
appalling blow, lost four of those dearest to her, and to 
those parents who oould hardly have expected that they 
would ever know the sorrow of losing that son whose 
career has been such a brilliant one. We can beat show 
our sympathy for them by praying that He who has borne 
our griefs and carried our sorrows will send comfort to 

| C. H. W. 


them. 
Е 
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ELECTRIC TRAMWAY TRACTION BY COM- 
BINED ACCUMULATOR AND TROLLEY 
WIRE. 


By ERNEST KILBURN SCOTT. 


Broapiy speaking the street traffic of any of our large 
towns or cities may be divided into three classes. There is : 
First, the traffic in the fiue showy streets or avenues which 
have been widened and beautified at very considerable 
expense, both to the corporation and the property owner on 
either side, and along which even the most rabid agent for 
trolley wire fittings, &., must acknowledge that it would be 
a desecration to have overhead wires. (We have not too 
шару such roads, but there are undoubtedly some in every 
large town.) Second, there are the narrow but аре 
business thoroughfares where if overhead wires are used at all 
they must of necessity be supported by span wires attached 
to rosettes on the shop and office buildings on either side. 
There is, third, the suburban road traffic with its 73 to 15 
minutes’ service, and along which it requires a stretch 
of the imagination to consider the overhead wire 
objectionable. Where also gas and water pipes are few 
and far between, and consequently the liability to the 
electrolysis trouble is mach more remote than in thickly 
populated situations. | 

These conditions are not entirely peculiar to this country, 
although we can show some of the best examples of the 
narrow tortuous streets. In the cities of Paris, Vienna, 
Berlin, Brussels, Dresden, Hanover, Bada-Pesth, Bremen, 
&c., and also in New York, &c., there has been opposition to 
the overhead trolley wire, but the authorities of most 
of these places have compromised matters, and what are 
known as combined systems of electric traction have been 
adopted. | 

lt seems to the writer that in the present state of public 
opinion in this country it is too muc to expect to reconcile 
the various conditions and apply the overhead trolley 
wire universally, and yet it will never do to let things slide 
any longer. The 1 are therefore presented 
in order to show that a good working compromise is possible 
by combining the accumulator with the overhead. trolley wire 
if only municipalities are so minded to give the system a 


The examples we have had of accumulator traction in 
England have been anything but successful, but it cannot 
therefore be fairly argued that all accumulator traction 18 
bound to be а failure. As Mr. Parker has gaid, the Bristol 
Road, Birmingham, line had not a fair chance owing to the 
restrictions which the Tramway Company imposed when the 
line was equipped, and now, of course, the motors, &c., are 
hopelessly out of date. The amount of knocking about 
which the cells receive in being changed at the generating 
station is simply shocking and does more harm than the 
vibration they receive on the car; whilst the method of 
making contact when they are in place leaves much to be 
desired. There also appears to be а well-founded belief 
amongst some who have had to do with this line, that the 


balance-sheet of the Birmingham company does not give 


the true state of affairs of this section of their system, and 
the fact that during certain changes of management 
the line unexpectedly showed a balance gives colour to 
the rumour. 

The two first сісіев to adopt the accumulator and trolley 
wire combination were Hanover and Dresden. The Han- 
over line was referred to in Mr. Epstein’s paper before 
the Institution of Electrical Engineers, “ Accumulator 
Traction on Rails, and as the installation has been 
extended several times and has been working for some 
considerable time the financial resulta given are worth 
quoting :—" The extra cost of the combined system com- 
pared with the overhead system alone, does not, in 
Hanover, exceed ‘2d. per mile.” Also, It may be of interest 
to mention here that the running expenses of the electrical 
system, including driver, amounted to 2:22d. per mile.” 
These figures were based on the official report for 1896, and 
although Mr. Quin in his paper at the last meeting of the 
Municipal Electrical Association has thrown doubts on the 
tirst of these figures, yet there is sufficient evidence that the 
rystem of working has been found very remunerative by the 


Hanover company and can be honestly pronounced а success, 

At Dresden the сагз have Tudor cells carried underneath 
the seats, bnt they always remain in position, in fact, in no 
instance abroad are the cells mauled about as they are at 
Birmingham. This, no doubt, is one reason for the anvary- 
ing success of foreign accumulator lines. The latest plan is 
to carry the cella in а box underneath the car and remove 
them in bulk only when it is absolutely necessary. 

At Dresden the overhead wire connection is made by 
means of a sliding bar instead of the usual trolley mast and 
wheel. Some of the cars have bars which apply grease to 
the trolley wire, and this greatly reduces the wear and tear. 
The other (the majority) cars have plain bars. These bars 
are cheaply renewed, and they have the one great advantage 
over the о wheel, that they cannot jump off the wire and 


get shattered by striking a pole arm, nor can they break down 
a span wire. They are very convenient for a combined system, 


because the connection from accumulator to trolley wire, and 
vice versá, can be made whilst the саг is moving. With a 
trolley wheel a few seconds are required to accurately dro 
the wheel on to the wire, the length of time varying with 
the dexterity of tramcar conductor. 

At Berlin certain sections are worked with accumulators 
charged from overhead wires, and others are worked by 
combined overhead trolley wire and conduit. The change 
from accumulators, as well from the oonduit, to overhead 
wire is made whilst the car is under way, the bottom of the 
condait ending in an inolined plane which pushes the plough 
up through the slot, at the same moment that the sliding 
bar is released. | 

Of the two methods of working the authorities appear to 
prefer the acoumulator and trolley, because of the disturbance 
of the streets (which are narrow and asphalted) during the 
construction of the conduits and also because of the trouble 
with the drainage of the tabe, the roads being comparatively 
flat and the sewers of small size. The level roads, also, are 
very favourable to accumulators, as the weight of the cells 
can be kept very low. 


The latest example of the combined accumulator and 
trolley wire was inau in Paris ia December of last 
year by the French Thomson-Houston Company. 80 far as 
can be seen at present it promises to be very successful, and 


_ ав there are several novel features in connection with it, the 


-following description же ae in s A 
The line connects the Place de la Republique with Pantin 
and Aubervilliers outside the fortifications, and the total 
length is just over 9 miles. Of this amount 4} miles, within 
the fortifications, are worked by accumulators, and the rest by 
overhead trolley. | a 
The rails ontside Paris are laid on both sides of the road- 


way on a sort of raised track to themselves, and as the кү. 


wire poles have long arms which project right over the trac 
span wires are not required, except when going round corners. 

The generating station is situated near the Aubervilliers 
end of the line, and is equipped with the following 
machinery :— 

Boilers.—Three multi-tubular boilers of the Roser type 
each having 2,075 square feet of heating surface. They are 
placed at a lower level than the engine rcom floor, thus 


decreasing the length steam piping and facilitating the 


delivery of the coal into the boiler furnaces. 
Engines. — The engines are three in number, and are of the 
single cylinder horizontal Corliss valve type made by Mesers. 
Lecouteux & Garnier, of Paris. Each gives 250 horse- 
power when running at 75 revolutions per minute, and with 
a cut-off at bth of the stroke. The fly-wheels are arranged 
for belt driving. | 
Dynamos.—The dynamos run at 400 revolutions pef 
minute, and each gives 165 kilowatts. They have six-pole 
fields, shunt wound, the regulating resistance being such 
that the E. M. F. can be varied from 510 to 575 volta, the 
higher voltage being required for charging the cells. They 
are fitted with three self-oiling bearings, and were made by 
оуу Paris, to the Thomson- Houston Company? 
esign. 
Switchboard.—The switchboard has marble panels and the 
usual instruments, switches, magnetic circuit breakers, &c. 


At one place, near the fortifications, the Ceinture Railway 
crosses the line; and the bridge із so low that there 15 only 
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about 2 inches clearance between the top of the car and the 
under side of the arch. On this account the trolley pole 
has had to be sunk into a groove in the roof, but it isa 
distinct advantage in one way, in that whilst running with 
acoumulators the pole is entirely out of sight. The spring 
arrangement for the trolley pole has been specially design 
for the work by Mr. A. Stanley Garfield, of the French 
Thomson-Houston Company. The difficulty lay in getting 
aspring arrangement which would give an exceedingly long 
range so that the trolley mast might be brought down into 
the horizontal position at either end. This has been effected 
by means of a spiral spring contained in the roof standard, 
and a sort of double fulcrum and toggle at the base of the 
trolley mast. One distinct advantage is that the spring is 
quite out of sight, although of the ordinary spiral pattern. 
The rolling stock consists of 33 cars, 30 of them being 
combined accumulator trolley cars with roof seats, and three 
(for work only on the line outside the fortifications) being 
ordinary trolley cara. The large accumulator trolley cars 
have been specially designed to meet the wishes of the 
authorities, and they carry 56 passengers, 4 on the platform, 
94 inside, and 28 on the roof. The roof seats are 
covered in, this being rendered necessary because of the low 
bridge mentioned above. They are double-ended, that is, with 
and controller at each end, and the body is carried on 
two four-wheel bogie trucks, between which the accumulator 
box is slang. The trucks are of the maximum traction type, 
made by J. G. Brille, of Philadelphia, and are so arranged that, 
although there are four axles, 80 per cent. of the weight of 
the car rests on the two driving axles, thus facilitating 
starting on the heavy gradients. The inside wheels of the 
trucks are smaller than those outside, which allows of more 
efficient suspension of the accumulator box. Each car weighs 
about 14 tons (of which 4 tons or 28 per cent. are accounted 
for by the accumulators), and, therefore, with 34 tons of 
passengers, the total weight is about 174 tons. This may 
seem heavy, but it must be remembered that the Manicipal 
Council of Paris have pre ap certain regulations which 


favour heavy and comparativly slow moving cars. 
(То be continued.) 


BUSINESS NOTICES, &o. 


Agency Notice.—The Stewart Electrical Syndicate, 
Limited, announce that they have made arrangements with Mr. J. E. 
Bunce, of Messrs. Bunce, Bros. & Co., Saville Park Street, Halifax, 
to represent them generally for all their electrical specialities. This 
in no way interferes with the arrangements with Mr. S. Jevons, 
The Minories, Birmingham, who is still their sole agent for the sale 
of “Stewart” enclosed arc lamps, within the counties of Stafford, 

ater. 


Warwick and Worce 


Annual Outing, — The employós of the Consolidated 
Telephone Construction and Manufacturing Company (О.Т.С. and 
Company) had their annual outing on Saturday the 
27th ult., and а most enjoyable day was spent at Stratford-on-Avon. 
The outing was one of the best which has ever bsen experienc»d in 
the whole course of the company’s existence of 17 years. There 
Were ane at this outing several hands who were present at the 
first held, their service having been a continuous one during the 
Whole of this period, 


Bankruptcy Proceedings.—The creditors of F. W. 
Henton, electrical engineer, 24, King William Street, E.O., met last 
week at the London Bankruptcy Oourt, and deputed the Official 
Receiver to act as trustee on their behalf to win .up the estate in 
bankruptcy. The debtor owes £957 1s.7d., and has assets com- 
prising book debts, £466 14s. 7d. Не has traded as F. W. Henton 
n Co., since October, 1592, and now has an appointment at Daly’s 
Riad 5 aleo furnished the Alhambra with an electrical equip- 
dis zi stage, at a cost of £950, but the general trading was 
Tis London Gazetle for 30th ult., contains notice to the effect 
26th а receiving order was made on a creditor’s petition on August 
30 in the case of Edmond Savory D'Odiardi, medical electrician, of 

‚ Bilver Street, Notting Hill Gate. 

Jone {ust meeting and public examination in the failure of Fredk. 

be Rail Jones & Со), electrical engineer, New Wandsworth, will 

11301 at the Court, House, Wandsworth, on September 6th at 
a.m., and September 22nd at 12 noon. 


Electrical Wares Exported. 
Wank Enpa Ava. 30TH, 1897. | Werex Enpina Auc. 30rR, 1898 


£ в. £ в 
Adelaide T 7 О | Aden. Teleg. cable 33,600 0 
Amsterdam 0 | Am m ... .. 900 0 
" Teleg mat 64 0 | Auckland 40 0 
Antwerp . iss 62 0 | Barcelona ; 18 0 
і Yas 1,032 0 | Bombay.. vit 83 0 
Bombay...  .. .. 407 0 | Boulogne e œ 94 0 
„  Teleg. mat. 68 0 | OapeTown  .. . 156 0 
Boulogne ES .. 159 0 | Colombo... vis » 24 0 
Buenos Ayres .. . 100 0 Durban oe „*, 181 0 
ñ . mat. 34 0 »" Teleg. mat. 166 0 
Calcutta iis .. 205 0 | Flushing к 70 0 
Canterbury M 9 0 | Fremantle ..1,089 0 
Саре Town . . 119 0 | Graymouth 39 0 
Chinde ... T ..1,000 0 | Hamburg i .. 100 0 
Durban ... e .. 656 0 | Hobart 15 0 
East London .. 409 0 | Malta 56 0 
Flushing e .. 80 0 | Melbourne 57 0 
Fremantle T .. 272 0 | Penang .. ES 17 0 
Hamburg sss .. 275 0 | Port Elisabeth. 514 0 
T .. 11 0 з» id ; 4. 25 0 
"T .. 248 0 | Rangoon d . 60 0 
Melbourne .. 907 0 | Shanghai s * 57 0 
Nelson ... Ws .. 61 Sydney - „ 671 0 
Otago... .. 185 0 | Trieste. Teleg. cable... 654 0 
Perth ... .. 112 0 | Yokohama DN .. 29 0 
Port Chalmers ... .. 634 0 
» Elizabeth... „ 99 0 
Rangoon T А 9 0 
Rockhampton .. * 15 0 
Rotterdam a .. 84 0 
Shanghai өз .. 91 0 
„n Teleg. mat.. 24 0 
В pore ie *: 21 0 
Stockholm „ 59 0 
Wellington «„ 76 0 
Yokohama „ 56 0 
Total £10,493 0 Total £38,703 0 
Foreign Goods Transhipped. 
£ 8. 
Launceston .. 21 0 


Books Received.—“ Electricity Treated Experimentally,” 
for the use of schools and students, by Linneus Cumming, M.A. 
Fifth edition. Longmans & Co., London. 4s. 6d. 

“ Mechanics of Machinery,” by Alex. B. W. Kennedy, LL.D., F.R S. 
Third edition. Macmillan & Co., London. 


Breese v. Norwich Tramways Company.—On Wed- 
nesday, last week, at the Guildhall, Norwich, Mr. A. L. Breese, 
чое, of Magdalen Btreet, claimed damages from the Norwich 

ramways Company for disturbance occasioned in his business 
through the widening operations of the defendants in that street. 
Mr. T. O. Blofield appeared for claimant, and Mr. T. R. Kemp, Q.C., 
for defendants. M. Breese, in March, recaived а notice from the 
company to treat for 7 feet of his premises, and subsequently they 
wanted 8 feet. Не had to pay £500 for four cottages in the rear and 
at the side of his premises, in order to extend them in visw of the 
company's overtures, and he would have to suffer other inconveniences 
and pay £50 as compensation to the Great Hospital trustees for 
the loss to them of two ancient lights. He had lost the services of 
his wife in the business, owing to the enforced removal of his family 
to another house, and had to engage а man at £1 a week. Mr. E. 
Boardman, architect, produced an estimate of compensation for cost 
of rebuilding, £700; two cottages to be pulled down, £250; com- 
pensation to Great Hospital, £50; taking down and refixing glass, 
racks, signboards, &c., £50; removal, £25; £1 a foot for the land 
actually taken in, £244; 10 per cent. added, £24 8s. 8d.; total cost, 
£1,593 8s. 8d. Mr. Kemp contended that the claim of £1 а foot for 
the land was excessive, and Mr. Horner, valuer for the company, said 
he arrived at a total estimate of £843.—The Jury assessed the 
damages at £1,145, allowing £150 for the land and £980 for rebuild- 


ing, &c., and gave costs the company. 


Calcium Carbide,—La Società Veneziaua di Elettro- 
Chimica is the title of a company which has just been formed at 
Venice with & capital of £24,000 to establish works for the pro- 
duction of calcium carbíde at Paternion, Corinzia. 


Destroying Telegraph Insulators.—It is quite time 
that the host of little urchins in all parts of the country, who 
are continually having flne fun at the expense of telegraph in- 
sulators, were given to understand that they can be severely dealt 
with. We learn that one boy has just been ordered to be birched for 
the offence, and if this unishment were inflicted a little oftener, 
instead of а paltry fine, which is paid by the lad's father, it might 
have а wholesome effect. 'The case mentioned came before the 
Amersham Petty Sessions on Monday, the boy being charged with 
discharging stones from a catapult at the т лш It was stated 
by Mr. Eames, one of the tors, that in the area under his 
charge, about 150 miles, he as many as 2,000 insulators broken 


annually, 
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Exhibition.—At the Exhibition of the Grocers’ and 
Allied Trades at St. James's Hall, Manchester, which opened on 
Tuesday last, Messrs. Royce & Co., Limited, of Manchester, had an 
exhibit illustrating the transmission of electrical power for the 
lighting of shops, &c. 


New Business,—Mr. W. E. Partington, late with the 
National Telephone Company, Limited, Manchester, has commenced 
business under the style of W. E. Partington & Co., at 21, Dacie 
Grove, Levenshulme, where he will carry on electric light and power 
work, also telephones, wiring, &c. 


The Sonja Arc Lamp.—The disadvantages of the open 
arc lamp have led to the construction of the Sonja long-burning 
arc lamp with enclosed arc. Figure 1 represents the lamp in 
plan and part section. Figures 2 and 3 illustrate the method of 
attaching the bell glass. On the tube, a, containing the positive 
carbon, are mounted by insulating fastenings, the lower lamp piate, 
b, and the upper lamp plate, c; also the plate, /, on which the 
terminals, d and e, are bed. On the latter is screwed the rain 
cover, g, furnished with an insulsting roller and suspending hook. 
Above the upper lamp. plate, c, is a series resistance suspended 
on porcelain rollers w is well ventilated and can be regulated. 
On the under side of the same plate is the main current solenoid, 
h, the magnet соге, i, of which, carries on its lower end the air- 
pump or dashpot, k, as well as the carbon clamping ring, I. On 
the lower plate, ö, the frame, n, m, is fastened by insulators. At 
the bottom of the frame is the clamp, n, for the negative carbon. 
The plate, b (figs. 2 and 3), has on its underside a ring-shaped attach- 
ment in which a clamping ring, o, with inclined surfaces, can be 
easily turned. The rollers, p, attached by springs to the plate, J, 
press on the covering or clamping ring, o, of the bell glass when it is 
turned round, and the ring is thereby pressed uniformly on to the 
plate, b. The inner surface of the covering ring is lined with asbestos 
packing, to form an elastic and air-tight joint between the glass and 
the ring. Compared with the hitherto known constructions, this 
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Fig. 1. 


arrangement has the unusual advantage that it is not necessary exce 

where specially desired to employ а second external globe. Porth, 
the glass cylinder surrounding the aro is very easily mounted ; a more 
convenient and effective exclusion of the air is attained, and the 
trimming is so simplified that it can be carried out by unskilled 
labour. The lamp just described may be looked upon as made up of 
three compartments, the bottom compartment containing the enclosed 
arc, the middle compartment containing the lamp mechanism, the 
upper compartment containing the series resistance. The housing or 
case of the lamp also consists of three corresponding parts, which are 


completely insulated from the body of the lamp, namely, the middle 

on which is firmly screwed on the lamp, the upper section which 
lifts off on removing the rain cover, and the lower section, shaped to 
form a reflector and rain-guard, and capable of carrying an external 
p globe fixed by an eccentric fastening, so that it can 

easily removed. The casing is well ventilated, protected 
from rain, and enamelled all over, so that the lamp is comp 
protected the action of the weather. The course of the 
current in the lamp is as follows: The current coming through the 

itive terminal, d, after passing through the series solenoid, ^, flows 
to the lamp tube. By contacts not specially shown in the drawing, 

the current from the tube to the positive carbon, thence to the 
negative carbon, thence to the adjustable resistance, and finally to the 
negativeterminal,e. The way in which the lamp works may be described 
as follows: When no current is passing through the amp tbe positive 
carbon rests upon the negative carbon. On turning on the current the 
solenoid, ^, draws the core, ї, into the spool, whereupon the clutch 
ring, L, is raised on the left by means of the tang ipaa ue, iden 
the magnet core. As the carbon burns away the core gradually sinks 
till the right side of the clutch ring comes in contact with the upper 
polished surface of the carbon ho gland, s. Farther descent of 
the core causes the clutch ring to release the carbon, and a шуо 
the latter corresponding to the strength of the current takes p 
The ring is so formed that the of the carbon can never exceed 
1th mm., and flickering, due to variations of the current or tension, 
18 thereby effectively prevented. As is evident from the construction 
the upper carbon is never completely consumed. When the lamp is 
trimmed the picce of the positive carbon left is taken out and fixed 
in the negative clamp; the positive carbon alone is replaced by s 
new rcd. It is claimed for the Sonja lamp that it will bum, 
according to the strength of the current, from 100 to 200 hours; it 
containy no springs and no clockwork, requires no separate resistance, 
no regulation, has no parts requiring frequent renewal, is easily 
trimmed, gives a steady quiet light, can be used for either outdoor or 
indoor lighting, has а durable enamelled and insulating casing, will 
burn singly on a 100-volt circuit as a series lamp, and two, 
three, &c., in series on 200, 300, &с., volt circuits as a differ 
entia] lamp, and all вазри of fire is completely excluded. 
The candle-power of the ja lamp, com with that of a 
corresponding open arc, is claimed to in the ratio of 8: 5. The 
lamp for alternating current is stated to burn silently which makes 
it specially suitable for indoor lighting. In this lamp the resistance 
is юре by a choking coil Messrs. Wilhelm & Oo., of London, 
are the agents for this country. 


To Creditors.— Creditors and others having claims 
against the estate of Oecil George Taylor, late of Ash Lea, Levens 
hulme, Manchester, electrical engineer, who died in May, 1891, must 
send culars to Messrs. Snowden, Meredith, and Hubbersty, 13, 
East Parade, Leeds, solicitors, by September 20th. 


The University of Glasgow.—The session for courses 
in enginering science commences on October 20th. For particulars 
re prospectuses, &c., see our “ Official Notices" this week. 


Wheeler Condensers at Stockton Power House.— 
The following additional information concerning the condensing 
apparatus in use at the power house of the Stockton Tramways Com- 
pany may be of interest: The two condensing sets are of the Wheeler 

denser and Engineering Company's latest type and design, the 
condensers being of their type, with ges tubes, These 
tubes, which are of solid drawn ЧАҢ inside апд outside, are 
drawn thick at one end and a thread chased on which is screwed info 
te end of the tube is passed through the 

tube plate and means of ferrule with corset lace packing, 
thus giving ample room for ex and contraction, and reducing 
the number of joints to be by one-half. The condensers are 
mounted directly upon air and circulating pumps. These pumps are 
operated by a pair of tandem compound steam pumps, the steam 
cylinders being placed in a direct line with the air and circulating 
cylinders, so that the whole operates on one rod. Th :plant із very 
economical in steam consumption, and the whole forms a very com- 


pact outfit, which is capable of for prolonged periods with 
тегү little attention. e feed water filters 10 this station are also 
t by this com 
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ELECTRIC LIGHTING NOTES. 


Bahia Blanea.—The South American Journal says that 
Bahia Blanca is shortly to be provided with an electric tramway and 
with electric lighting. There will also be а mole west of that of the 
Bouthern Railway in connection with the electric tram. The con 
cessionaire iy Mr. Zambonini, formerly of the Provincial 
Bank branch in Bahia Blanca, but with him is understood to be 
associated Mr. O. R. Thursby's Company. 


Barnsley.—The Park and Lightiog Committee recom- 
mend that application be made to the Local Government Board for 
sanction to borrow £325,000 instead of £29,390 for the electric lighting 
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Rarrow.~A commencement has been made ео the 
of electric lighting mains, and the boilers are being put down 
"I electricity aan The works may be completed some tima in 
October. It is understood that the Highwaya and Lighting Com- 
mittee has decided by the casting vote of ite chairman not to light the 
important thoroughfares by electricity at present. 


Bath.—The Electric Lighting Committee met on 25th 
ult., when the consulting electrical engineer's assistant reported pro- 
gress at the works, and stated that the switchboard had been finished 
and was to be tested. The only thing that was causing anxiety was 
the condensing machinery, which they were told was on the ocean 
and ought to arrive in the course of a few days. The contractors for 
condensers had agreed to fix up for temporary use one of the old con- 
densers. September 2nd was given as the latest day for the new 
engines to be at work, and this might just be done by that time. Mr. 
Roadhouse said he thonght the new machinery was coming from the 
North of England. Mr. Hammond's assistant said the condensers 
and pumps were coming from America, aud was understood to remark 
that the Americans could make them better than we could in 
England. The Works Committee has been requested to go into the 
question of providing incandescent lights for street lamps for use 
after midnight, instead of the arc lamps at present in vogue.—Oon- 
siderable correspondence has been passing with reference to the 
threat in regard to the Zipernowski-Dori transformer patents, and it 
was referred to the sub-committee which has the matter in hand. A 
discussion took place with reference to smoke nuisance, which had 
been complained about, owing to the use of fuel other than Welsh 
el The matter ultimately dropped on the understanding that the 
quantity of smoke would be lessened as soon as possible. 


Bognor.—We learn tbat Mr. J. S. Enright has been 
instructed to prepare a scheme for the electric lighting of Bognor. 


Broadstairs and St. Peter's.—Mr. Warden-Stevens has 
jim his services to the District Council in connection with electric 
g 
Baluwayo.—The Government has expressed its willing- 
ness to allow Mr. Kiddy, Government electrician, to act as the Mani- 
cipal Council's inspector of electric light installations. The new 
Council will decide what to do in the matter. 


Buxton.— It is stated that the Buxton Gardens Company 
intend putting down a private electric lighting installation for their 
gardens and pavilion, &c. The work is to be done before next 
season. 


Calcutta.—The Corporation has unanimously resolved 
that permission be granted to Messrs. Kilburn & Co. to make an appli- 
cation to the Government of Bengal for a license under the Calcutta 
Electric Lighting Act of 1895 to lay the mains in certain specified 
portions of Calcutta. 


Canterbury.— The contract for the electric wiring and 
fitting of the Beaney Institute, now being erected at a cost of nearly 


£10,000, has been secured by Mr. E. J. Philpott, of High Street, who 


bas just added an electrical department to his cycle business. 


Cork,—The Cork Electric Tramways and Lighting Com- 
pany has sent to the Guardians a detailed report of the cost, &c., of 
wiring and lighting the Workhouse electrically. Referred to the 
Eloptric Lighting Committee. 


Derry.—The Board of Trade has agreed to defer for 12 
months exercising its powers of revocation in regard to the Derry 
electric lighting order, obtained by the Corporation in 1891. 


Exhibition Lighting.—For the electric lighting of the 
grounds of the Dublin Health Exhibition and for the purposes of 
exhibitors, a plant was y put down by Messrs. Dobson and 
Cortis Bros. It consisted of a 30-B.H.P. gas engine and dynamo and 
the usua] apparatus. 


Fifeshire,—The Leads Mercury says that the electric 
light is being introduced into the village of Hill of Beath, in Fite- 
shire, from the profits of the public-house. | 


Garston.—On 25th and 26th ult. a ys 5 
q was held re tbe Oouncil’s 25, r 
electric lighting and dust destructors. ко 


Grimsby.—The Town Council last Friday decided to 
adopt the report from the Lighting Committee recommending the 
lighting of the borough by electricity, and the supplying of current 
to the Tramway Oompany for electric traction, the lease of the com- 
pany to be extended 21 years. The total cost of the scheme, as stated 
n our last issue, was estimated to be £40,000. The committee is 

authorised to enter into sn agreement with the Great 

Grimsby Tramway Oompany for carrying out arrangements for the 

of the company’s lease for 21 years, the company to 

take its electric current from the municipal ligbting works at the 
rates fixed as mentioned in our last issue. 


Hammersmith.—The resident engineer, in a recent 
report to the Vestry, states that there are 87 arc lamps for street 
lighting, each of 2,000 O.P. The customers on March 25th numbered 
15, and last November it was found that the plant was inadequate 
to un "| the demand for electricity. The total capital 
expended on the electricity works up to the end of March last was 
£39,614, the revenue £3,991, and the coste £2,077. 


Ham The Vestry Olerk (Mr. Johnson) has just 
submi VVV 
tabulated details of the income and ex ture of the ty 
undertaking for the year ended March 25tb, 1898. After showing 
the various sums which have been raised on loan, it is shown that 
for the year the total capital expenditure was £16,845 13s. 6d. The 
profits for the year had somewbat exceeded expectations, for it was 
hardly thought that the profit for this 12 months would very much 
exceed that for the previous 15 months, in which there were three 
dark quarters and three corresponding heavy quarters’ revenue. The 
figures, however, ате £8,081 Os. 94d. as against £5,257 12s., an increase 
of £2,823 8s. 94d., or nearly 54 per cent. It is mainly the increased 
revenue (combined, however, with increased economy in expenditure) 
that gives this pleasing feature to the accounts, for whereas for the 
preceding five quarters ending Lady Day, 1897 (including three dark 
uarters), the total income amounted to £19,425 17s. 11d., the income 
or the four quarters under review yielded £15,930 3s. 10d. Perhaps 
the following will show the growth of income somewhat clearer :— 


£ k. d. 
Average income per quarter, 15 months ended March, 
1897 "T i iss e æ. o0 2685 8 7 
Average income per quarter, 12 months ended March, 
18998 jus Jis ‘a ine PA * 8,982 10 11 


Showing an average increase of about 48 per cent., от £1,297 7 4 


— 


The expenditure is much the same for the past 12 as for the previous 
15 months, and, taking into consideration the number of units con- 
sumed, the costs per unit show an appreciable diminution. The coal 
bill, the heaviest item of diture on this account, amounts to 
,100 12s. 114d. for the рон 15 


expended. 

Keighley.—A special meeting of the Council has been 
called for 27th inst., to decide whether to эр y for a provisional 
electric lighting order. The Gasworks Com ask for power—if 
the recommendation to apply for an order is carried—to engage an 
expert to advise them re the necessary application. 


Kirkealdy.— The minutes of the joint committee of the 
Town Council snd the promoters of the local company on the subject 
of tramways and electric light, and а long letter from the Town 
Olerk, bearing on the subject, have been issued to the members of 
Oouncil. The clerk strongly recommends the Council not to take п 
at present a combined scheme of tramways and electric lighting, bu 
to consent to private companies doing so. The minutes contain a 
further report from Prof. Kennedy, in which he recommends that А 
tramway route should be limited to that which begins at the Public 
Park, proceeds to near the station, down Wemysefield to High Btreet, 
thence proceeding along High Street, Nether Street, and St. Olair 
Street to the northern end of Sinclairtown. The length of the route 
is three miles. The total cost, including plant, buildings, and mains 
required for electric lighting, he puts down at £60,000. The com- 
mittee, however, after examination of the figures, are of opinion that 
they did not see their way to make any recommendation to the Town 


Council in regard to the proposed scheme. 


Leith.—On 24th ult. there were rejoioings in the Council 
Chamber, and wine and cake were in evidence. What was the occa- 
sion? The explanation is that several members were hoisted up 
inside the newly-built electric lighting station chimney, and Bailie 
Manclark put the last brick in position. Some councillors held aloof 
from the wine and cake indulgence, and sent letters, one describing 
the ceremony as “ a piece of tomfoolery,” and another suggesting that 
the adventurous councillors should be “ hoisted by their necks out- 
side” the stack. There have been 33 applications received for 
current; 22 connections have been made, and 30 street lamps 


Leyton.—A Local Government Board inquiry was held 
last week into the application of the Ur Council for 
sanction to borrow £5,000 for purposes of electric lighting, and other 
sums for other purposes. The Olerk stated that the total amount of 
loans already sanctioned for the purpose of electric lighting was 
£33,160; the amount borrowed was £32,860, and the amount 
expended was £29,480. The £5,000 they were now applying for was 
for a further extension of the works in order 


the gas cheaper than you can buy it?” the inspector aaked.—Mr. 
Bishop: It costs us about 2d. a 1,000 feet—water gas, that is. We 
have established almost a record for fuel costs. There is only one 
station in London below this at Leyton. 


Llandrindod Wells.—The Electric Light Company has 
promised to do its best to abate the smoke nuisance caused by the 
scarcity of Welsh fuel. It has also agreed to extend the time for 


public lighting to a period from August 1st to April 30th, at an addi- 
tional c 


harge of бе. per lamp per annum. 
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Madras,—Madras, like many another Indian city of 
importance, is very badly lighted, and a Committee bas just 
reported ia favour of gas as compared with electricity on account of 


economy. The Madras Standard counsels that the matter be not too- 


hurriedly disposed of, especially in view of the fact that gas is in 
many places being replaced by electricity. 


Manchester.—The negotiations between the Electricity 
Committee of the Manchester Corporation for the supply of the out 
districts continue, and the basis is that the Corporation take a lease 


fora fixed period and supply the current at the same price as charged 
within the city. 


Mardy.—With reference to the electricity works, a Cardiff 


paper says that most of the shops and hotels, and a number of private 
houses at Mardy, are lighted by electricity, and poles have been 
erected in the locality by the sanction of the Rhondda Urban District 


Council to have electric light substituted for gas to light the roads 


and streets in the place. 


Mile Ead.—Some time ago the Mile Ead Guardians 
decided to have electric light for their offices, workhouse, infirmary, 
and schools, and to have the work done direct by their own men. The 
scheme was carried out in the course of time, and now it has been com- 
pleted, the only drawback being that at about 9 o'clock every night 
the light has to be turned off, but this will be remedied shortly by 
the introduction of etorage batteries for the night load. 


Natal.—Some weeks ago a public meeting was held in the 
Ladysmith Town Hall and Mr. Oswald Swete, of Maritzburg, 
attended and read a report which he had prepared on a scheme for 
electric lighting for the town. A resolution was unanimously passed 
that “immediate steps be taken for the flotation of the рер 
Ladysmith Electric Lighting and Telephone Company, ted," 
and & provisional committee was appointed to carry the matter 
through, with a capital of £5,000. Mr. Swete's scheme was to put 
down at first one set of plant capable of supplying 860 16-O.P. lamps. 
The continuous current system at 220 volts is recommended. The 
cost of buildings, plant, &c., also maintenance for tbe firsí month, 
would be about £3,509. 


Newmarket.—At the last District Council meeting a 
letter was read from the Board of Trade with reference to the pro- 


posed laying down of the electric light installation, and giving a 


description of the system to be used. A letter was also received 
from Mr. A. Harold Raston, the secretary to the Newmarket Electric 
Light Company, Limited, giving & month's notice of the company's 
intention to lay down mains for the distribution of electric energy in 
certain thoroughfares. 


Ossett.—The District Council recently received a letter 
from Mr. John Bimpson, electrical engineer, asking to be allowed to 
'! place 50 lamps in the town for the purpose of electric light." The 
uM decided to encourage electric lighting on certain con- 

itions.” 

Perth.—Residents and shopkeepers are becoming 
impatient to hear of something new regarding the proposal to intro- 
duce electric light into the city. There are several private plants 
in the district. Messrs. Pallar & Sons, of dye-work fame, use electric 
light both in their works at Perth and their branch at the Tulloch. 
Messrs. Westwood have now completed the wiring of the Free 
Library. 

River Plate.—A River Plate contem states that 
an electric light plant has been installed for public and private light- 
ing purposes in the city of Jujuy. Water is employed as motive 
power. The work has been carried out by Mr. J. D. Fitte, of Buenos 
Ayres. 

Salford.—In the Corporation accounts for 1897-8 just 
issued, it ‘is stated that the deficiency on the electricity works 


amounted to £2,967 4s. 11d. This is an improvement on the pre- . 


vious year of £908 9s. 9d., and is a result of increased receipts from 
the sale of electric current. The balance of assets over liabilities 
has increased, and on electric lighting account they are set down at 
£2,202 18s. 9d. The borrowings for electric light works have been 
£3,509. 


Shipley.—On the Electric Lighting Committee’s recom- 
mendation, the District Council has resolved to accept the tender of 
Messrs. Cole, Marchent & Morley, of Bradford, for the supply of a 
45-horse-power engine, dynamo, motor, and pumps for £1,225 103. 
for the pumping station at the sewage works. A special meeting of 
the Council is to be held on October 4th to consider the question of 
electric lighting for the district, with the view of applying for a 
provisional order. 


Southsea.—Some time аро complaint was made by 
Government authorities that the electric light cables interfered with 
the working of the service of the telephone in the neighbourhood, 
and it was apprehended tbat considerable alterations would have to 
be made in the system of ligbting. It has transpired, however, after 
a long delay, that a Government expert has reported that the fault 
rests with the telephone and not with the electric light apparatus. 


Spennymore.— The Clerk to the Urban Council is to 
ascertain tbe cost of obtaining a provisional order for electric 
lighting. 

Sunderland.—The Board of Guardians has entered into 
a contract with the Corporation for the lighting of the borough work- 
house, and now the new wing of the Sunderland Infirmary which has 
juet been added is to be similarly lighted. The contract is stated to 


Ne been giyen to Mesare, F. Reid, Ferens & Oo, There will be 42 
ps 


Tunbridge Wells.—On the evening of the 26th ult. the | 


Mayor (Alderman Lutwidge), in the presence of a number of mem- 
bers of the Town Council and others, switched on the electric light 
at Mount Ephraim. The beautiful promenade is lighted by aro 
lamps with two incandescents about balf-way down each post. 


Wallsend.—The Wallsend District Council has referred 
to the Sanitary Committee to consider whether to oppose the applica- 
tion of the Walker and Wallsend Gas Company for powers to supply 
electricity to the district. 


Watford.—The Council has had а discussion re price and 
system of charging for current, Mr. Hawtayne having presented a | 


brief report on the question. It has been decided to charge 3d. per 
unit sfter the first hour at 8d. The clerk is to make application for 
a £21,000 lcan. 


Weston-super-Mare.— By eight votes to seven, the 
Council in committee has decided that the Town Yard site recom- 
mended for electricity works is not suitable for the purpose. A 


special meeting of the Council is to be held shortly to consider a 
resolution rescinding the adoption of an electric lighting scheme. 


Wolstanton,—The District Council has given ita consent 
to the proposed application of the Burslem Town Council for electric 
lighting powers for this parish. 


Worksop.—The Urban District Oouncil last week 
resolved to take all necessary ateps to obtain a provisional order. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Blackburn.—The undertaking of the Blackburn Cor- 
poration Tramways Company was, on Wednesday last week, handed 
over to the municipal authority which has paid a total of £78,960. 


Bradford.— On Friday last the Great Horton municipal 
electric line, which has been already described in the ELECTRICAL 
Review, was formally opened by the Mayor of Bradford (Mr. 
Thomas Speight), and a public service of cars was to commence the 
following day. After a run over the line in special cars, the Tram- 
ways Committee and contractors’ representatives, and other members 
of the party, lunched together at the Town Hall. Alderman Priestly 
proposed “ Success to the Great Horton tramways,” and Alderman 
Cowgill, in responding, referred to the Bolton Road electric trame, 
which had been earning an average of about £20 a day since the 
opening. Mr. W. H. Barker, deputy-chairman, also responded. Mr. 
C. R. Hindley proposed the health of the city surveyor (Mr. J. H. 
Cox), the city electrical engineer (Mr. Gibbings), the deputy sur- 
veyor (Mr. Dawson), and the deputy electrical engineer (Mr. Dalton). 

A conference was held in Bradford on Monday between repre- 
sentatives of the Queensbury and Olayton t Oouncils 
with reference to the p continuation of the electric 
trams from Great Horton, through Olayton Heights, to 
Queensbury. After considering the matter for some time, a deputa- 
tion was appointed to wait upon the Tramways Committee of the 
Bradford Corporation. 


Dublin.—The Dramcondra Commissioners on Monday 
considered the action of the Dublin United Tramways Company in 
commencing works in connection with the electrical equipment 
of the lines in the township without giving sufficient notice. A 
resolution was unanimously passed calling upon the company not to 
carry out any other work, after laying the cable conduits, until all 
the requirements of their Act have been complied with. 


Glasgow.—The Tramway Committee had a conference 
on 23rd ult., with representatives from Pollokshaws and Rutherglen 
as to proposed extensions of the system to these places. It was stated 
that nothing definite had been arrived at, but the wants of the 
deputations would be considered. 


Great 81. Bernard Electric Railway.—A scheme has 
just been submitted to the Italian Government for а oont- 
cession to construct an electric railway of a total length of 70 kilo- 
metres, or 434 miles, over the Great St. Bernard. The project, which 
is being promoted by an English company just constituted under the 
title of the Great St. Bernard Railway Concessionary Company, has 
been placed before the Italian Government by Mr. John B. Fell, 
engineer, of Turin, who intimates that he has informed the President 
of the Swiss Federal Council of the intention to seek, both in Berne 
and Rome, a concession for the building of the line from the Italian 
frontier to Martigny, in the Canton of Vallais. It is proposed, 
says the Financial Times, to overcome the heavy gradients by the 
adoption of a third rail on the rack system, as used on the Mont 
Oenis line. The promoters of the railway intend to ensure safety in 
working during tne winter months by the adoption of precautions 
against the danger of snowfall and avalanches. The cost of con- 
struction and equipment of the railway, for which no subsidiss are 
asked by the promoters, is estimated at 15,000,000 francs. 


Italy.—The administration of the Italian Meridonial 
Railway have just resolved, says а financial daily, upon the con- 
struction of an electric railway between Mandela and Subiaco, in the 

rovince of Rome. It is proposed to utilise the water-power of the 

iver Anniere for the production of the motive power, and this will 
necessitate a large installation of turbines and electrical macbinery 
for the practical completion of the scheme. 
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Leeds, —As we have already published several paragra 
regarding the Leeds Corporation electric tramcar contract, we ida 
dace the following from Taesday's Yorkshire Post :— 


u LEDS New ELEOTAIO QARS: A QUESTION OF Совт AND MONOPOLY. 


“It seems that the new electric tramcar contract for Leeds is not 
likely to be accepted by the City Council next week without a pro- 
test and a discussion. The position is a curious one. About six 
weeks ago the Tramways Sub-committee, and subsequently the High- 
ways Committee, met and approved the tender of Messrs. Dick, Kerr 
and Co. for the supply of 50 cars at the rate of £468 103. per car. 
This, it appears, they did on the strict understanding that the above- 
named firm would equip the vebicles with the British Thomson- 
Houston motors if their own motors failed to please the Leeds 
Electrical Engineer on being put to a trial. The matter seemed іп a 
fair way of settlement on the eve of last Council meeting, when, 
suddenly, the Committee were summoned together, the resolution 
тм retcinded, and the Sub-committee were asked to reconsider the 
tenders. The result was that in the course of a few days the Com- 
mittee decided —though not unanimously—to recommend acceptance 
of the Thomson-Houston tender of £531 10s. per car—a difference in 
expense of the Corporation of £3,110 in the aggregate. Here is an 
explanation of the affair. After the Committee had intimated their 
satisfaction with Messrs. Dick, Kerr & Co.'4 conditions they were 
confronted with a telegraphic message to the effect that the Thomson- 
Houston Company would not supply motors to Dick, Kerr & Co., and 
that accordingly the proposed arrangement for changing the olec- 
trical equipment without additional cost could not be carried out. 
Hence the resolve to reconsider the matter. But it now transpires that 
when the commíttee met for this purpose they had an w 
with representatives of the rival concerns, and satisfied themselves 
that Messrs. Dick, Kerr & Oo. were really in a position to 
substitute the Thomson-Houston motor if necessary. Nevertheless, 
as already stated, the committee came to the conclusion that it would 
be advisable to give the contract to the Thomson-Houston Company, 
whose tender amounts to £63 per car more than that of Dick, Kerr 
and Co. In doing so they were actuated partly by the circumstance 
that the Thomson-Houston Company have equipped the cars which 
are already running in Leeds. This, however, opponents of the 
decision contend, is sufficient why another company should be tried, 
especially when the price of securing the same motors is some £3,000 
less. The argument against the higher priced cars, in fact, seems 
to be raised not only on the ground of coat, bat also in dread ofa 
mon po'y. Should the question again have to be deferred it will of 
course mean another month's delay in getting the cars ready. The 
whole of the 50 cars must be delivered within seven months from 
the time the contract is accepted, and a dozen of them within four 


months.” 


Liverpool.— The construction of the “experimental” line 
of electric tramway from 86. George's Church to the Dingle has now 
reached the stage that the new line of rails has been laid from the 
Custom House to the terminus st the Dingle, though the branch line 
along Upper Warwick Street and Park Road has not yet been begun. 
The Liverpool Post says that the trolley poles have been placed in 
Hen] on the Park Lsne and Dingle route. Од tbis lineit has been 

ded, on account of the traffic, to adopt poles on either side of the 
roadway, each pair of poles being connected by a croes wire to which 
the trolley wires will be attached. Along the Warwick Street and 
Prince's Road branch centre poles are to be “оре The 28 cars, 
with which it is propoted to conduct the service, have most of them 
been imported in the rough from Hamburg and New York. They 
are being finished off at the Corporation Oarrisge Works in Lambeth 
Road. These cars will be of two patterns—one of the double bogie 
type with side entrances to carry 40 passengers, and the other a car 
of the type now in use to carry stout 20, a proportion of the seats 
being placed on outside platforms at the ends of the vehicle. Locking 
at the present state of the work it is doubtful if the cars will be 
Tunning before the end of this year. Indeed, it is stated that the 
shed necessary to house the cars at the Dingle terminus may not be 
finished yet for some four or five months. 


Sonthport-Lytham.—It is stated that a project is on 
foot for the construction of a tramway across the estuary of the 
Ribble from Southport and Lytham, s distance of about six miles. 
This would vastly improve the means of communication between 
таго! and Southport on the one hand, and Lytham, Blackpool, 
and Fleetwood on the other. Its originator is Mr. Stewart Speddy, 
Southport, An export from a firm of light railway and electric 
motor contractors has just surveyed the route, and ssys the plan, 
i he the shifting sandbanks, is quite practicable, but that the cost 

be considerable. 

A Suggested Line.—The editor of the Chatham News 
suggests that a light electric trolley railway through the Hundred of 
Ноо would be a great boon. “ Improved communication b3tween 
this town and the vi in that important district is very much 
needed, and the line would not only be used by passengers, but would 

be available for the transit of merchandise. The proprietors cf 
the line might safely count upon a considerable revenue from excur- 
oe during the summer months. A trip right through the 
undred of Hoo to the Isle of Grain would form a very pleasant ride, 
and Grain beach would soon be claimed by the juveniles of Rcchester 
and Chatham.” 
E Sunderland.—The report of the deputation which visited 
: nglish and Continental cities to investigate the subject of electric 
traction has been presented to the Tramways Committee. Two 
undred copies are to be bound and each councillor will have а copy. 

e Tramways Committee recommends that the company's under- 

be by the Corporation under the Tramways Act, 


1870; and, further, that the 5 prooeed by way of Aot of 
Parliament for power to work the same. It has been decided to 
recommend that the overhead electric system be adopted. Recently 
the present tramways company made an offer of what they were 
prepared to do if the Corporation would renew the lease for 21 years. 
This offer it was decided to submit to the Council along with the 
other recommendations. A report has also been prepared by Mr. 
J. F. O. Snell, the borough electrical engineer, who is strongiy in 
favour of the trolley. His report, after considering others methods, 
concludes :—" I strongly recommend the adoption of the overhead 
trolley wire system, on the ground that it is the chea in con- 
struction and working expenses, and affords the best facilities to the 
public and ratepayers as regards minimum fares with quick and 
reliable service. А certain amount of opposition may arise from the 
alleged unsightliness of the overhead wires, but past experience 
proves that this opposition is entirely removed as soon as the in- 
creased advantages of this system are brought home to the public. 
The Corporation have their own electric lighting station, and it 
must be borne in mind that the same station, with certain additions 
of plant, will serve both for lighting and traction, reducing the oost 
of management and wages and materially helping in the reduction 
of the general engineering coste of both concerns, and the combins- 
tion of the two systems will materially increase the рер of not 
only the tramways scheme, but also the electric «ш g." 
For the Sunderland lines it is estimated that the outlay on the trolley 
wire system would be £202,225, conduit £291,857, and on the accu- 
mulator £196,935. Worked out on properly based figures the net 
profit to the Corporation on the overhead system would be £17,814 
per annum, and on the conduit system £5,312, whilst on the accu- 
mulator system there would be a loss of 212,957. 


Tunbridge Wells, —It is anticipated that the question of 
municipal electric tramways will enter very largely into the forth- 
coming Council elections in November. 


TELEGRAPH AND TELEPHONE NOTES. 


The Amazon Rubber Output.—Mr. Churchill, British 
Consul at Para, in a recent report says that in 1896 the value of the 
rubber export from Para was nearly 34 millions sterling, of which 
Great Britain took over 1? millions, nearly the whole of the remainder 
going to the United States. Tae quantity was 15,226 tons, the total 
export from the Amazon being 20,981 tons, the balance being shipped 
largely at Manaos, about 1,000 miles up the river. The chief sources 
of production are along the great rivers and islands of the Amazon 
belonging to the State of Para, the vall:ysof the main tributaries of 
the Amazon, such as the Purus and Madeira, and the Amason dis- 
tricts of Bolivia and Peru. Mr. Churchill gives A long account of 
the history of the industry in the Amazon region, with details of the 
mode in which it is now carried on, the profits, &c. The supply, he states, 
is regarded by competent authorities as inexhaustible, because the 
tree is being continually reproduced by nature. Some areas, such as 
Cameta, on the Tocantins, have become exhausted, but when aban- 
doned for a time they recover, and many districts have not been 
tapped at all. The area producing Para rubber amounts to a million 
square miles, and farther exploration will probably show that this 
is under-estimated. The richest zones at present known are along 
the banks of the southern tributaries of the Amazon and on the 
islands in the main stream. Some of the northern tributaries have 


not been explored. 


Bristol Telephones.— The Bristol Chamber of Com- 
merce is writing to the secretary of the General Post Office, pointing 
out that the Obamber was informed that there was no direct tele- 
phone line to London, and that communication had to be made viá 
Birmingham, and that this was very unsatisfactory and inadequate 
for a large commercial centre like Bristol, and urging the Department 
to erect at least two direct lines to London, in the belief that if a 
really efficient service were maintained, it would be in the general 
interest of telephone subscribers, who no doubt would be prepared 
to use the lines very considerably. 


Cable Communication with the Саре. —А correspon- 
dent writing from the Cape says:—'' Iam sorry that the idea of an 
Imperial cable in competition with the Eastern has become a Dutch, 
and therefore an anti-Rhodes matter here. It із badly wanted.” 


The Canadian Pacific Cable—A Reuter despatch 
from Wel (New Zealand), dated August 3186, says that а 
Belect Committee of the House of Representatives reports that it is 
desirable to establish cable communication between Australia, New 
Zealand, and England, vid the Pacific and Canada. It is recom- 
mended that New Zealand should join with the other Australasian 
colonies, upon the basis of a guarantee of $ths of the cost of construction, 
and of any annual deficiency, New Z zaland's proportion not to exceed 
zth of the whole. Further, the report rocommends that the Canadian 
Government should be entrusted with the construction, administra- 
tion, and maintenance of the cable, on the understanding that the 
contributing colonies have a right to be represented, and vote on 
matters of policy and management, and that the cable be jointly 
owned and controlled by the contribating country and colonies. 
The report goes on to say that it is desirable that a conference of 
representatives of the conntries concerned should be held in New 
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Ceylon Telegraph Extensions.—Mr. M. J. Malowney, 
of Telegraphs, who returned, says the Ceylon Standard 
abont a fortnight ago after the erection of a new line from Kanda- 
polla to Maturatta, will be leaving in a few days for Badulla, to 
superintend the construction of another new line—from Badulla to 
Bandarawella—a distance of about 18 miles. On the completion of 
this there are some more new erected to be laid—one from goda 
to Haldummulla, another from Haldummulla to Haputale, and one 
in the low country, from Kalutara to Neboda. Estimates for all 
these have been submitted to Government, and it speaks Pp ot 
the economy practised in the Department that they are to be 
undertaken out of surplus funds. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repatred. 
West Indies— 
Bt. Oroix-Trinidad too Nov. 80th, 1896 eet eee 
Amason Company's cable— 
Oable beyond Gurupa... June 8th, 1898 .. ге 
Accra-K otonou Em .. Aug. 8th, 1898 d 
rus-Letakia ... „ Feb, 10th, 1898  ... ics 
Biseao ses .. July zist, 1898  ... sas 
LANDLINBES. 
Saigon-Bangkok , August 26th, 1898 .. August 30th, 1898 


Telephone Exchange.—A telephone exchange (National 
8 's system) was opened at Market Harborough on Thursday 
week. 


————RRÓ Й 


CONTRACTS OPEN AND CLOSED. 


Aberdeen.—The Corporation invites tenders for the supply 
for one year, of eleotricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. , city electrical engineer. See our 
“ Official Notices for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked Offert auf Material Lieferung," to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balanoer, boosters, 5-ton trav crane, switchboard, accumulators, 
mains, Фс. Consulting engineer, Mr. F. Н. Medhurst. See our 
“ Official Notices” August 19th, for particulars. 


Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular) Specifications, &0., from Mr. G. F. L. Giles, the harbour 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 

Bexhill.—September 28th. The District Council is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
balancer, switchboards, accumulators, cables, pipes, aro lamps, and 
posts. Specifications, &c., from the consulting engineer, Mr. A. H, 
Preece, 30, Victoria Street, 8.W. 


Buxton.—September 5th. The District Council wants 
tenders pu the supply of 5 leri mechanical varier 
gines, ynamos umps, “9 battery, aw board, exhaus 
and other pipes for the establishment ‘of electricity works. Oon. 
sulting en , Prof. A. B. W. Kennedy. See our “ Official Notices " 
August 12th. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June ist, 1599 (a fine being imposed for every 
additional day to completion), and maintained for12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. All expenses for registering, 
stamps, notices, £c., which are estimated to cost 130 francs, to be paid 
by the contractor. A deposit of 8,000 francs is required, on wbich 
9 per cent. will be paid after 60 days. Specifications seen with, and 


plans obtained, on payment of 40 franos, from M. Le Sécrétaire . 


Communal (A. De Bruycker), Gand, or at the offiee of the paper 
mentioned а Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be posted by O.tober 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Huddersfield.—September 6th. The Electric Lighting 
Committee is inviting tenders for the supply of two 25-B.H.P. alter- 
nating current motors. Tenderers must send particulars to the borough 


electrical engineer not later than Ssptember 5th, and tenders to the 


Tuwa Clerk by September 6th. See our “Official Notices this week. 


Leeds.—September 20th. The Council want tenders for 
the supply of poles, trolley wire and attachments for the extension 
of the electric tramway system. Particulars may be obtained upon 
application either at the offices of the late Dr. John Hopkinson, 5, 
Victoria Street, or to the City Engineer, Municipal Buildings, Leeds, 
Bee our Official Notices.” 


Kennington.—September 2nd. The Robert Arthur 
Theatre Company is inviting tenders for the supply and erection of 


plant for the electric lighting of the Prinoess’s Theatre, Kennington. 
Oonsulting engineers, Messrs. Owen, Lucas & Pyke, 39, Victoria 
Street, S. W. See our “Official Notices last week for particulars. 


King's Lynn.—September 7th. The Corporation is 
inviting tenders for various works in connection with the electric. 
lighting of the borough, including gas-producing plan 

dynamos, switchboard, motor transformer, 
fittings, &o., batteries, armoured cables, and other mains, pipes, 
atoneware culverts, fuse boxes, &c.  Oonsulting engineer, Prof. 
Henry Robinson, O.E., 18, Victoria Street, Westminster, from whom 
particulars may be obtained on payment of 28. for each contract. ` 


Kingston-upon-Hull.— September 80th. The Corport- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr, 
White, city engineer. See our “ Official Notices” August 19th. 


Kingston-upon-Thames.—September 5th. The Com- 
mittee of the Kingston Victoria Hospital is inviting tenders for the 
wiring and fitting for electric lighting of the Kingston Victoria 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting Engineer, Central Electric S ation, 
Down Hall Road, Kingston-upon-Thames. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 


Particulars obtained on payment of a 5 Ss. at the Oom- 
House, 


pany’s Permanent- way Engineer Office, Norfolk 
Street, Strand, W. O. 
Rochdale, — September 6th. The Corporation wants 


tenders for the supply of boilers, economisers, condensing plant, 
169 pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Olirehugh and 
Billar. Вее “Official Notices” August 5th for particulars of the 
various sections. 


Roumania,—September 22nd. Tenders are being invited 
until Beptember 22nd by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the oon- 
struction of an electric railway from Southport to Lytham. For 
particulare write (with £2 2s. deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Road, Southport. 


Torquay.—September 19th. The Electricity Supply 
Committee wants tenders for the supply of meters and arc lamp 
carbons for a period of 12 months from October Ist, 1898. 
Borough electrical engineer, Mr. P. Storey. See our “ Official 
Notices " for particulars. 


CLOSED. 


_ Portsmouth.—At a meeting of the Electric Lighting 
Committee last week three tenders were received for the supply of 
six transformers. The tender of the British Electric Company 
таз accepted, the price being £95 for each transformer. 


NOTES. 


Wireless Telegraphy.—At the Health Congress a 
Dublin last week, the Right Rev. Monsignor Molloy, D.D. 
lectured in the theatre of the Royal Dublin Society on the 
subject of “ Wireless Telegraphy." The work of Hertz, 
Branly, and Marconi, was dealt with, and the construction 


and operation of the Marconi apparatus explained. Mr. 


Marconi was present, and gave an exhibition of his appa- 
ratus. The lecture was repeated by request on Friday in 
the Royal University Buildings. 

А Berlin despatch in a daily paper says that the first 
German Railway Regiment is at present making interesting 
experiments to discover whether wireless telegraphy сар, 
with advantage, be applied to military purposes. Опе troop 
is stationed at Potsdam and the other on a hill about 27 
miles away. 
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Electric Lighting at Brussels in 1897.— The municipal 
installation of Brussels comprised on December 81st last, 
three stations, of a total power of 1,650 kw. The total 
length of streets was 40 kilometres, an increase of 22°6 per 
dent., with a development of cables of 226 kilometres. It 
is somewhat interesting, says a Paris ran it f to know 

0 


how the 739 branches of the system (increase of 52:3 per 
cent.) are classed according to their importance :— 
Branches for 25 16-0.P. lamps s. % 180 
»p 50 » ' eec ee? eee 233 
” 100 » 207 
» 200 » 
» 300 » 35 
" 400 " 22 
» 600 » 10 
" 800 2 
1,000 and more 10 


The number of consumers is 739. The number of lamps 
installed, reduced to units of 16 candles, was 47,891 (an 
inorease of 28:8 per cent.), 'or а mean of 117 lamps per 
metre run of main. In this number are included, acoording 
to their value in units of 16 candles, 770 arc lampe, and 28 
motors. The maximum output during the year 1897, up 
to December 23rd, was 8,765 amperes, corresponding to 
about 17,530 16-candle lamps working simultaneously, or 
37 per cent. of the number of lampe installed. The total 
sale of 9,787,390 hectowatt-hours produced 585,960°80 francs 
per hectowatt-hour, leaving a net profit of 222,411°66 francs, 
or 4 per cent. of the cost of first establishment. 


The Calculation of the Conductivity of Aqueous 
Solutions. —We have received a copy of a paper by Т. C. 
McKay, of Dalhousie College, Halifax, N.S., on the calcu- 
lation of the conductivity of aqueous solutions containing the 
chlorides of sodium and barium. The object of this research 
was to test the possibility of calculating the conductivity of 
mixtures of solutions of the chlorides of scdiam and barium 
1 means of the dissociation theory of electrolytio oonduotion. 

he method of calculation is fully described in one of Prof. 
Macgregor’s papers (W.S. Institute of Science Transactions, 
Vol. ix., p. 101). It may suffice here to state that by a 
graphical treatment of the dilutions and ionic concentrations 
of series of simple solutions of the two electrolytes, the 

аде of the dilution of each salt, in the portion or 
region of a mixture which it may be supposed to occupy, can 
be found, together with the common value of the concentra- 
tion of ions of the electrolytes in their respective regions. 
These жеш Sart found, their uota give the ionisation 
coefficients in the mixture, and the conductivity of the 
mixture is then obtained from the expression of the dissocia- 
tion theory for the conductivity, viz. :— 


pa Wo 2 
; = p(w +v) (ai n, Vi per + di П V3 ра) 


Where the а'в represent the ionisation coefficients of the 


electrolytes in the mixture, the n's the concentrations of the 
constituent solutions (in gramme-equivalents per litre), the 
vE, the volumes of the constituent solutions, the - s, the 
specific molecular conductivities (i. s., per gramme-equivalent) 
at infinite dilution, of the eleotrolytes in the mixture, and p, 
the ratio of the volume of the mixture to the sum of the 
volumes of the constituent solutions. The results of the 
experimenta lead the writer to conclude that it is possible, by 
means of the dissociatiun theory, to caloulate the conduc- 
tivity of mixtures of solutions of the chlorides of sodium and 
barium, at least for solutions whose concentrations are not 
above two gramme-equivalents per litre. For complete 
details, the original paper must bs consulted, vide Transac- 
tions of the Nova Scotia Institute of Soience, Vol. ix., session 
1897-98, 921-884. There is another paper on a some- 
What simi subject in the same volume of the Transactions, 
р 291, by Е, A. Archibald, on the “ Calculation of the Con- 
uctivity of Aqueous Solutions containing Potassium and 
Bodium Sul " The methods adopted and results arrived 
Mola d, are similar to those used and obtained by 


The Treatment of Elephantiasis by Electricity.— 
In La France Medicale of Jane 24th, 1898, Dr. Albert Weil 
has published a case of elephantiasis in which a remarkable 
result was obtained by galvanism. An obese washerwoman 
suffered, says the Lancet, from extreme elephantiasis of the 
legs, which had бееде gradually during 27 years. The 
circumference of the left leg measured 57 centimetres, 
and of tho right leg 55 centimetres, and the patient 
weighed 128 kilogrammes. Bandages were , bnt 
without effect. A constant current to the left l 
was then tried. Two metallio electrodes covered wit 
chamois leather, measuring 16 by 26 centimetres, bent 
into half oylinders, were applied to the leg 80 as to cover 
more than the lower half, and connected with the negative 
ров of а battery. Тһе positive electrode, which was 10 
y 26 centimetres, was placed on the nape of the neck. 
A current of 20 milliamperes was passed for a quarter of an 
hour, and the leg was then compressed with a bandage. 
The right leg was similarly bandaged. This treatment was 
repeated at intervals of two or three days with currents 
ranging up to 50 or 60 milliamperes. On the fifth day the 
left leg measured 54 centimetres, on the 12th 58 centi- 
metres, on the 17th 50 centimetres, and on the 33rd 
45 centimetres, when elastic bandages were substituted for 
the cotton ones, and applied to both legs. In a fortnight 
the left leg measured 40 centimetres, and the right 54 centi- 
metres (a slight diminution). A constant current was then 
applied to both. After 12 days the measurements were 38 
centimetres and 50 centimetres. Finally they were reduced 
to 88 centimetres and 40 centimetres, and the patient could 
walk, and, except for some slight swelling at the external 
part of the ankles, was practically cured. Electricity in the 
treatment of elephantiasis has been recommended by several 
writers especially, and in repeated publications by two 
Brazilian medical men—Sylva da Aranjo and Moncorvo— 
but its use has not become general. Elastic bandages often 
give brilliant resulta. Though Dr. Weil appears to have 
roduced quite a evidence of the value of electricity in 
is case, it would have been more satisfactory if he had 
employed elastic bandages before resorting to that treatment. 
His explanation of its mode of action is that it facilitates 
the movement of lymph by exciting contractions of the 
lymphatic vessels, The interrupted current, which would 
seem more effectual than the constant for this purpose, is 
recommended (in addition to the latter) by the Brazilian 
ae but for some reasons it was not employed by Dr. 
eil. 


Heating Apparatus (in August!)—In reply to the 
letter which appeared ander this heading in our last issue, a 
correspondent writes as follows: —“ J would advise you to 
in future send your queries to the English Mechanic, 
Amateur Work, or some such periodical whose editors are 
more charitable. Since you already have the wire at your 

1 and а current of 9 amperes at 200 volta, it will not 
take you five minutes to find the result, and if you burn 
your fingers in the result —which you certainly would if you 
attempted to get 2,000°—you will have learnt more t 
you are likely to learn by ше to an electrical journal. 

n future I would advise you to buy an electrical text-book, 
and find out as much as you can 77 experiment before oom- 
mitting umet to thousands of electrical readers all over 


the worl 


Marr —On 22nd ult, Mr. Henry Savage, one of 
Messrs. W. T. Henley's ras se work's oompeny's elec- 
tricians, was married to Miss Violet Cowell, daughter of Mr. 
D. Cowell, of Old Charlton. The employés of Messrs. 
Henley’s electrical department presented Mr. Savage with a 
handsome writing desk. 

On Thursday, the 25th ult., the engineering staff of the 
British Thomson- Houston Company presented Mr. Frederick 
Samuelson, the firm's chief draughtsman, with a marble 
timepiece and a pair of bronze figures, as a token of their 
esteem and on the oocasion of his marriage. A port- 
folio containing the signatures of the contributors: aocom- 
panied the present. 


` 


— 
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Electrical Wax-works.—We cannot but admire the enter- 
prise of the New York Electrical Society in promoting and 
carrying through so successfully their коа erhibition of 
electrical and kindred industries. In some respect this 
exhibition was a distinct novelty, for its objects were not 
sa commercial but edacational and social ; in this country 
we have never yet completely realised the importance of the 
social aspect. There were three interesting items on the pro- 
gramme which proved exceedingly popular. The theatro- 
phone did not bring the sound of Admiral Schley’s guns 
within hearing of the people at Madison Square Garden, but 
it did succeed in enabling a delighted audience to listen to 
a concert which took place at Milwaukee, about 1,100 miles 
away. Then there was a remarkable phonographio display 
in the Moore Chapel. This chapel was illuminated by an 
ingenious arrangement of the electric light, whilst & phono- 
graph was mounted on a chair near the altar with its brass 
funnel sticking out over the lectern, and throngs of people 
posing through were greeted with the familiar beatitudes. 
[t is gravely suggested that a whole church service run by 


machinery would not be withont its advantages. The 
Americans are certainly equal to the experiment. But the 


electrical wax-works probably proved the most attractive to 
the multitude. A series of historical wax tableanx was placed 
in alcoves around the Concert Hall, which illustrated various 
stages in the development of electrical science. These were 
as follows :—(1) The first recognition of an electrical effect, 
a Syrian woman with her amber spindle, (2) The mariner’s 
compass, 12th century, showing a ship, deck, and a sailor 
undergoing punishment for interfering with the needle. (8) 
Dr. Gilbert explaining to Queen Elizabeth that the earth is 
a great magnet, 1600. (4) Stephen Gray experimenting 
with circnita, 1720. (5) The Leyden jar. Dean von 
Kliest getting his first shock, 1746. (6) Franklin aud the 
kite, 1752. (7) Galvani and the frog, 1791. (8) Faraday 
lecturing at the Royal Institution in 1831. People always 
did take an interest in wax-work shows, and the idea of a 
series of tableaux would certainly be popular at any exhibi- 
tion in this country, whilst some nicely arranged and care- 
fully selected /ableauz vivants would probably be well 
received at some of our scientific conversaziones. 


A Semi-Electrolytic Process of Gold Assay.—In the 
ordinary process of assaying by cupellation and parting, the 
former operation is accompanied with a loss of gold, while 
the latter is incompetent to remove the last traces of silver. 
When the whole assay is experimentally carried out on 
absolutely pure gold, mixed with absolutely pure silver, the 
final error is а constant one, and the proper allowance may 
be made. But in practical work other metals besides silver 
and lead are liable to be present (although in small amounts), 
and by their differences in specific gravity they cause the 
results to v A. Bock finds that if a plate of gold be 
placed as anode in an electrolytic bath filled with nitric acid 


of the specific gravity 1°2, opposite a platinum cathode, the 
liquid rapidly becomes opalescent and opaque. On inter- 
rupting the current, the electrolyte clears again, and a pre- 


cipitate of metallic gold is deposited, but the cathode remains 
uncoated. The action is, therefore, mechanical in its 
nature; the anode is disintegrated by the evolution of 
oxygen and the current of electricity, without being actually 
dissolved. If, however, the cell contain water but be faintly 


acidified with nitric acid, the electrolyte does not become 


cloudy, the weight of the gold remains unchanged, whilst 
the silver and ali other soluble metals in the anode (except 
lead) are deposited on the cathode or dissolved in the liquid. 
Book's process of gold assay depends on this phenomenon; 
and the following example, which showa its accuracy, also 
indicates the method of carrying it out in practice. Two 
pieces of fine gold, weighing 500 mgrms., were each melted 
with 1,300 mgrms. of silver in previously warmed graphite 
crucibles. After cooling, tne buttons were hammered, 
rolled, and melted once more to ensure uniformity of com- 
position—the yield in each case was exactly 1,800 mgrms. of 
alloy. The second buttons were rolled out, parted in the 
usual manner, then immersed in a bath composed approxi- 
mately of 1 vol. of nitric acid (вр. gr. 1:2) diluted with 
6 vols. of water, and submitted to an electric current, the 
strength of which was “about that employed in copper 
analysis.” After 10 minntes, the platinum vessel containing 


the rolls of gold was rinsed out with water, placed in boilin 
water for a few minutes, again washed, and the gold dried 
and ignited in an earthern crucible. The total weight of 
metal recovered was exactly 1,000 mgrms. When the legal 
alloy of 900° fineness is being examined, not more than 
900 mgrms. of silver should be added to each 500 mgrms, 
leat the pieces of gold become too porous and break; bat the 
rocess is generally as accurate as in the case of fine metal. 
n melting this alloy, it is well to use nearly new plumbago 
crucibles, во that the carbonic oxide produced may prevent 
oxidation of the copper. As lead is not dissolved by the 
above process, when this metal occurs in the pieces of gold, 
they must be treated in a fresh bath of nitric acid with the 
direction of the current reversed; but under no circum- 
stances must the change of polarity be made in the one 
platinum dish. The new method occupies practically the 
same time as the old one; it is, taken altogether, a little 
cheaper, and it forms an easier way of preparing samples of 
pure gold to act as standards, The above is an abstract of 4 
paper m the Chemiker Zeitung, Vol. xxii., (86), page 358, by 
. Bock. 


Chemical Effects of the Silent Electric Discharge.— 
Marcellin E. Berthelot has made а new series of experiments 


on the chemical effecta of the silent electrical discharge, with 


particular reference to the combination of nitrogen with 
various carbon compounds. The compound or mixture ander 
examination was enclosed in a narrow space (about 1 mm. 
across), through which passed the discharge from a coil fitted 
with a Marcel-Deprez contact breaker, and connected with a 
Leyden jar. The spark from the coil under these conditions 
was 12 to 15 mm. in length; the discharges were alternating. 
As а rule, the discharge was allowed to act for 24 hours. 
Liquids with a high vapour tension behaved very much like 
gases, whereas in the case of liquids such as oil, with a very 
low vapour tension, it was almost imposeible to reach the 
limit of the reaction. In many cases the intermediate pro- 
ducta were examined, and were usually found to differ 
materially from the final producta, The relative velocities 
of the primary and 8 reactions play an important 
part in determining the final result. The velocity and nature 
of the reactions seem to be funotions of the intensity of the 
discharge. Under all circumstances it is important to avoid 
any actual sparking. As a rule, the final equilibrium is 
dependent on the formation of solid or resinous products 
which have a low vapour tension, and a low electric conduc- 
tivity. The work done by Berthelot may be found described 
in a paper in the Comptes Rendus, Vol. cxxvi., pages 561— 
567, 567—575, 609—616, 616—627. 


The Société Internationale des Electriciens — 


Higher School of Electricity.—The following is a list 


given by a French contemporary in order of merit of pupils 
who obtained their diploma at the end of the course 1897-98: 
—Messrs. Bigot, Guéry, Larroze, Mauduit, Witzig, Bour- 
guignon, Gaumy, Daval, Peloux,  Beaujard, Romeyn, 
Courtois, Tassain, Brenot, Driole, Prat, Hacault, Valéry, 


-Cahen, Tctrel, Charpentier, Tchernowitoff, Souques, Turenne, 


Aubert. Promotion 1896-1897: Messrs, Kammerer, Kreutz- 
berger. 


Personal.—From copies of the Ceylon Standard we 
gather that Mr. E. O. Walker has resigned his position of 
superintendent of telegraphs and electrician to the Ceylon 
Government, and will accordingly leave the Department on 
December 31st next. It is stated that Mr. Walker will come 
home for а short time. The reason given for Mr. Walker's 
resignation is, that * without more control of the staff, and a 
free hand, he could not manage to make any headway with 
his department, or enable it to deal with developments and 
expansions from time to time." This fuller control His 
Excellency, the Governor, felt that he could not grant without 
interfering with the authority of the Postma:ter-General. 


Train Lighting.—The City Press says that experiments 
in lighting their trains by electricity having proved success- 
ful, the Metropolitan Railway Company have had several 
carriages built and fitted with electric light, and these will 
be running by the end of September. 
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A Quantitative Electrolytic Separation of Chlorine, 
Bromine, and Iodine.—H. Specketer has a paper on the 
above subject in the Zeitschrift für Elektrochemie, iv. (23), 
589. Tne E. M. F's. necessary for the electrolytic decomposi- 
tion of the halogen acids are respectively :—HOl = 1:31 
volts, HBr = 0°94 volt, and HI = 0°52 volt. An attempt 
to quantitatively separate the halogens by successively in- 
creasing the E.M.F. from the lowest required value upwards 
did not give satisfactory resulta. Iodine, for example, could 
not be compiea separated from the other halogens, even 
although the E. M. F. was raised to 1'2 volts, and the iodine 
which was formed removed by means of carbon bisulphide. 
The cause of failure is attributed to the diffasion of the free 
iodine towards the cathode, where hydro-iodic acid is regene- 
rated. The quantitative separation may be effected, how- 
ever, if a platinum cathode had a perfectly pure silver anode 
employed. Under these circumstances, the E.M.F. of 
decomposition can be calculated from Nernst’s formula. The 
electrolysis is conducted in a N—H SO solution, when the 
iodine 1s precipitated (as Ag I) on the silver anode below 
0:13 volt, the bromine below 0°35 volt, whilst the remaining 
chlorine is best determined in the ordinary way by Volhard’s 
method. The most convenient source of current is a 
Gulcher's thermopile, which is short-circuited through a con- 
venient resistance at suitable points. The vessel in which 
the electrolysis is conducted is а tall narrow cylinder pro- 
vided with a platinom cathode and a silver gauze anode 
made of que electrolytic silver. During the electrolysis, в 
current of hydrogen is continuously passed through the 
electrolyte in order to exclude air or oxygen from the 
cathode. If this precaution be neglected, bromide aud chlo- 
ride of silver in a solution of these hydrogen acids liberates 
hydrogen on the cathode, and if this hydrogen be continually 
removed by the oxygen of the air, the halides of silver will 
be continuously deposited on the anode, even without the 


application of any electromotive force. A sensitive gal- 


vanometer introduced into the circuit indicates when any 
one halogen is completely removed from the solution. The 
и on the anode is then washed with water and dried 
at 120? C. 


. Fatality.—A man named Parker was killed at the Falcon 
Brush Electrical Engineering Works, Loughborough, on 
Monday morning. Не was а labourer working in the yard, 
and got crushed between an engine and truck. | 


- Electric Shock Fatality at Cape Town.—The Cape 
Times, dated August Stb, contains a Pann of a fatality 
which occurred to а man named Edward Ayling on August 
Ist, at Government House, Cape Town. Ayling was em- 
ployed as a wireman under Mr. John Denman, electrician to 
the Railway Department, and at the time was engaged re- 
moving some temporary electrical apparatus used in connec- 
tion with а recent ball. While working in a transformer 
chamber he seems, for some unknown reason, to have 
caught hold of a fuse handle, which had nothing to do with 
the temporary installation work that was being removed. 
The current was of 1,500 volts pressure, and Ayling died 
almost instantaneously. At the inquest a verdict of ^ acci- 
dental death due to a severe electrical shock was returned. 
For the purpose of alluying any feelings of fear on the part 
of the general public, Mr. A. P. Trotter, the Government 
trician, issued a statement showing the cause of the 
ipe He says in this report that 15 а bir e 
e "improper handling of a porcelain fuse е,” the 
бош at the time well sats of the danger which he 

ran. Rubber gloves were within 3 feet of the fuse, and a 
Tübber mat had been provided, but these were not used. 
Farther, Mr. Trotter says that the handle afforded ample 
оао if it had only been properly used. This is the 
accident of its kind at the Cape. The shock appears to 
have been “static,” due to the capacity. Neither side was 
earthed. Medical diagnosis showed that the left heart was 
empty, and the blood did not coagulate, rigor mortis was 
strong after 19 hours; the brain and other organs were con- 
geeted. An exceptional feature of this fatality, as compared 
with those which have occurred in this country, is found in 
the fact that Ayling is reported to have spoken after receiv- 


ing the shock. The circuit upon which the affair occurred 
included five miles of cable, an alternator, 15 transformers 
and four switchboards, tested to 5 megohms, and tested 
well by fall of charge also. 


NEW OOMPANIES REGISTERED. 


Norman & Beard, Limited (58,621).—Thbis company 
was registered on Angust 22nd, with a capital of £15,000 in £1 shares, 
to acquire and carry on the business carried on at the Norwich Organ 
Works and elsewhere by George A. W. Beard and William R. Beard 
under the style or firm of Norman & Beard," and to carry on the 
business of builders and manufacturers of organs and other musical 
instruments, manufacturers of and dealers in apparatus for the appli- 
cetion of electric or other action to organs or other musical insta: 
ments, &c. The subscribers (with one share each) are:— George A. W. 
Beard, Norwich, organ builder; William R. Beard, Norwich, organ 
builder; Mrs. Lizzie G. Beard, 6, Thorpe Road, Norwich; Mrs. 
Blisabeth M. Thorpe and Mies Elisabeth Thorpe. both of Timperley 
Avenue, Elmers, Surbiton; Francis Murray, 53, New Broad Street, 
E.C., solicitor; and Francis F. Landon, Shenfleld, The Drive, 
Wimbledon, gentleman. Tbe number of directors is not to be less 
then two nor more than five. George А. W. Beard and Mrs. Elisa · 
beth M. Thorpe are directors for life; remuneration as the company 
may decide. А 


Martini Ozone Company, Limited (58,625). — This 
company was registered on August 22nd, with a capital of £10,000 
in £1 shares, to acquire the patent rights in any inventions for im- 
proving vacuum dielectrics, electrodes, and apparatus for the produc- 
tion of and utilisation of ozone, to enter into an agreement with Dan 
Martini, and to on the business of electrical and mechanical 
engineers, cycle and motor-car manufacturers, chemists, druggists, 
manufacturers of explosives, machinists, galvanisers, platers, &. 
The subscribers (with one share each) are: — Geoffrey Dunham- 
Massey, 8, Princes Street, E.C., secretary; James Cawson, 8, Alfred 
Place, Bedford Square, W. O, clerk; Henry J. Mouritz, 35, Queen 
Victoria Street, E.O. agent; Dan Martini, Ivy Lodge, Tilford, Surrey, 
contractor; Benjamin Nash, 11, Poultry, E.C., accountant; James W. 
Browne, 11, Am well Street, Pentonville, clerk; and Edmund J. Heath, 
45, Mayton Street, Seven Sisters Road, N., clerk. The number of 
directors is not to be less than two nor more than five; the first are 
Dan Martini and John Dunham-Massey; qualification, £100; remu- 
певно, £100 each per annum. Registered office, 8, Princes Street, 


Hallmark & Gill, Limited (58,688).— This company 
was regi on August 24th, with a capital of £20,000 in £1 

(5,000 5 per cent. cumulative preference), to acquire the business now 
carried on by John Gill at Church Street and Temple Street, Black- 
pool, under the style or firm of “ Hallmark & Gill,” and to carry on 
the business of builders, furnishing and general ironmongers, eleo- 
trical and mechanical engineers, contractors, &c. The subscribers 
(with one share each) are:—John Gill, ironmonger; Ernest Gill, 
cashier; snd Norman Gill, ironmonger, all of 106, Hornby Road, 
Blackpool; Claudius Read, ironmonger, of Lightburne Avenue, Fair- 
haven; Mrs. Elisabeth Gill, of 106, Hornby Road, Blackpool; and 
Miss Mary Colman and Miss May Gill, both of Mayfield, Hornby 
Road, Blackpool. The number of directors is not to be lese than two 
nor more than seven; the first are John Gill, Ernest Gill, and Norman 
Gill; qualification, 100 shares; remunerstion—John Gill, £350; 
Ernest Gill, £150; Norman Gill, £100 per annum. 


Jackson & Harrison, Limited (58,641).—This com- 
pany was registered on August 24th, with a capital of £3,000 in £5 
shares, to acquire tne business carried on by George H. Jackeon and 
William C. Harrison, at 132, Woodhouse Lane, 120, North Street, and 
“ Воп Marche,” New Briggate, all in the city of Leeds, and to carry 
on the business of cabinet makers, decorators, hardware merchants, 
cycle and motor-car manufacturers and merchants, sanitary, elec- 
trical and general engineers, &c. The subscribers (with one share 
each) are:— George H. Jackson, 59, Ipswich Place, Leeds, furnisher ; 
William C. Harrison, 19, Railsfield, Bramley, furnisher; Hanry R. 
Webster, Headlands, Horsforth, farmer; A. France, 5, Oarlton View, 
Leds, accountant ; О. В. Holliday, 95, Spencer Place, Leeds, acooun- 
tant; Richard R. France, 12, Grosvenor Gardens, Leeds, accountant ; 
and Thomas Savage, 29, Cowper Street, Leeds, salesman. The num- 
ber of directors is not to be less than three nor more than seven, 
The first are Henry R. Webster, chairman, Benjamin Mountain, 
Richard R. France, George H. Jackson, and William O. Harrison; 
qualification, 20 shares; remuneration as fixed by the company. 


Aron Electricity Meter, Limited (58,650).—This 
company was on August 25th, with a capital of £250,000 
in £1 shares (125,000 6 per cent. cumulative preference), to acquire 
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the business of an electric meter and clock manufacturer carried on 
by Dr. Hermann Aron in Berlin, Vienna, Paris, and London, and to 
carry on the business of manufacturers of and dealers in electricity 
meters, electric lamps and switches, cut-outs, and other electrical 
apparatus, electricians, electrical and mechanical engineers, suppliers 
electricity, &c. The subscribers (with one share each) ате: —8. A. 
Tyabjee, 16, Upper Addison Gardens, Kensington, gentleman ; George 
allace, 27, Ayliffe Street, E.C., gentleman; P. Martin Cullen, 14, 
Ferme Park Road, Stroud Green, gentleman; A. D. Brown, 13, 
ighton Road, Upper Clapton. writer; J. M. Lickfold, 33, Bruns- 
wick Square, W.O., journalist ; F. Harper Riches, Alverstoke, Shenley 
Road, Camberwell, clerk; Herbert Spinks, 59, Church Road, Homer- 
ton, clerk. The number of directors is not to be less than three nor 
more than seven: the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, 5 per cent. of the net prófits (minimum 
£1,200 per annum) divided between them. 


Suffolk Electricity Supply Company, Limited 
(68,665).— This company was regis on August 26th, with а 
capital of £10,000 in 980 ordinary shares of £10 each and 200 
founders’ shares of £1 each, to adopt an agreement with Philip 
O. N. Peddar and Herbert N. Prentice, and to supply electric light, 

er, and beat in the town of Stowmarket and elsewhere in 
ngland. The subscribers (with one share each) are :—W. S. Gurney, 
Olaydon, banker; Artbur C. Churchman, Ipswich, tobacco manu- 
facturer; Napier: Prentice, Stowmarket, engineer; J. Manning, 
Lyndburst, Stowmarket, solicitor; Benjamin B. Booth, J.P., Plash- 
wood, Haughley; P. C. N. Peddar, Stowmarket, land agent; and 
William Turner, Stowmarket, draper. The number of directors is 
not to be less than three nor more than five; the first are 
Philip О. N. Peddar, H. Napier Prentice, and William Tarner; 
qualification, £100; remuneration as fixed by the company. Regis- 
tered office, Stowmarket, Suffolk. | 


, 


W. B. Browa & Со. (Bankhall), Limited (58,667). — 
This company was registered on August 26th, with а capital of 
£40,000 in £10 shares (1,000 preference), to acquire the!business now 
carried on under the style of “ W. B. Brown & Co.,” at the Globe 
Works, Bankhall, Liverpool, to adopt an agreement with Walter B. 
Brown aud Thomas Lewis, and to carry on the business of iron and 
brass founders, engineers, manufacturers of iron, wire, and other 
fencing, iron telegraph poles, railway signals, telegraph cables and 
wires, wire ropes, &с. The subscribers (with one share each) are :— 
W. B. Brown, Globe Works, Bankhall, Liverpool, engineer ; T. Lewis, 
Globe Works, Bankhall, Liverpool, engineer; J. W. Davidson, 6, 
Castle Street, Liverpool, accountant ; Mrs. Agnes B. Brown, Merton 
Road, Bootle ; F. A. Pendlebury, 41, Rock Place, Rock Ferry, secre- 
tary; Mrs. Sarah A. Lewis, Moss Bank, Seaforth, Liverpool; and T. 
Frederic Young, 12, Merton Road, Bootle, M.D. Ths number of 
directors is not to be less than two nor more than five. The first are 
Walter B. Brown (managing director), and Thomas Lewis; remunera- 
tion as fixed by the company. 


OFFICIAL RETURNS OF ELEOTRIOAL 
OOMPANIES. 


' Perth Electric Lighting Company, Limited (55,898). 
This company's statutory return was filed on July 13th, when seven 
shares were taken up out of а capital of £1,000 in £1 shares, and 
nothing paid thereon. | 


Premier Electricity Meter Company. Limited 
(56,448).— This company’s statutory return was filed on August and, 
when 4,007 shares were taken up out of a capital of £25,000 in £5 
shares; £5 per share has been called on 4,000 shares and £2 per 
share on seven shares, and £20,014 has been paid. 


English Eleetric Carbon Company, Limited (38,434). 
—This company’s annual return was filed on July 12th, when 905 
shares were taken up out of a capital of £10,000 in 10 shares, and 
paid for in full. 


Fulkestone Electricity Supply Company, Limited 
(51,825).—This company's annual return was filed on July 22nd, when 
the capital of £50,000 1n £5 shares was fully subscribed for: £2 ба. 
per Жаш has been called, and £13,857 received, leaving £8,643 
unpaid. 


Exchange Telegraph Company, Limited (6,152 C).— 
This company's annual return was filed on August 19th. The capital 
is £246,250 in 8,125 “А” and 16,500 "B" shares of £10 «ach. 
8,125 “А” and 16,200 “В” shares have been taken up. 2,125 "A" 
shares are considered as having £8 per share paid, and the “В” 
shares have been issued as fully paid. £9 per share has been called 
on 6,000 ' A," and £1 per share on 2,125 “A” shares. £56,023 has 
been paid, and £102 is in arrears. £816 bas been paid on 102 for- 
feited shares. 


CITY NOTES. 


Manchester Electrica] Works, Limited. 


A GENERAL meeting of shareholders in the Manchester Electrical 
Works, Limited (successors to Woodhouse & Rawson), will be held 
at the registered office, 147, Leadenhall Street, E. O., on Monday next, 
to consider the report from the directors printed below, and to sanc- 
tion the proposed sale of plant and stock. 


To the Shareholders, the Manchester Electrical Works. 


Dear Sirs,—Sinoce the issue of the last report, your directors have 
endeavoured to find a purchaser for the works, but without success. 
Mr. Thomas, the manager at the works, has now made an offer of 
£800 for the plant and stock on the premises, subject to accept- 
ance on or ore September 5th next. The lease of the 
premises expires at Michaelmas. Your directors have con- 
sulted with a well-known firm of machine brokers as to 
the probable proceeds of a sale by auction, and their net 
estimate comes to about the price offered by Mr. Thomas. The object 
of the meeting is to obtain your consent to the sale to Mr. Thomas. 
The negotiations are still pending with а well known electrical engi- 
neer for the sale of some of the company’s patents, sabject to certain 
tests which are now being carried out. Any loss which may accrue 
to the shareholders on the realisation of the company's assets is 
covered by Mr. Rawson's guarantee to return to the shareholders the 
whole of the money subscribed, plus 5 per cent. interest, and your 

rs hold a upon certain securities, which they believe to 
be sufficient to cover any loss. Your directors continue to act with- 
out any remuneration, as they have hitherto done. 


N. WiLLouGBBY WALLACE, Lieut.-Ool., Chairman. 
Wu. Pier, Director. 


Brush Electrical Engineering Company.— The direc- 
tors have decided, after placing £5,000 to reserve and £1,000 to a 
Workmen's Compensation Act fund, to recommend payment of a 
dividend to the preference shareholders at the rate of 6 per cont. per 
annum for the half-year ended June 30th, 1898 ( g the full 
dividend of 6 per cent. on the preference shares for the year) ; and a 
dividend at the rate of 3 per cent. on the ordinary shares for the year, 
leaving a sum of about £3,000 to be carried forward to next account. 
The sbare transfer books of the company will be closed from August 
30th, 1898, to September 13th, 1898, both days inclusive. | 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under:— Wednes- 
day, September 7th, Eastern Telegraph Company, Litnited —pro- 
visional certificates for a further issue of £500,000 3j per cent. 

reference stock; Volenite, Limited—35,000 shares of £1 each, 
Fally-pald, Nos. 45,001 to 80,000, and ordered the under mentioned to 
be quoted in the Official List:—Eastern Telegraph Company, 
Limited—provisional certificates for a farther issue of £500,000 
per cent. preference stock. 


Cape Electric Tramways.Company.— Warrants for the 
interim dividend of 3 per cent. have been to sbare- 
holders. Holders of bearer warrants can o payment of dividend 
due to them by presenting coupon No. 2 at the offices of the com- 

у, 120, Bisho Screet Within, E.O. Coupons must be left 
hree clear days for examination. 


Electricity, Limited.—A meeting of the shareholders 
was held on Wednesday at Winchester House, E.O., but press repre- 
sentatives were not admitted. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending August 26th, 1898, were £4,171 Os. d.; corresponding period. 
1897, £2,661 88. 5a.; increase, £509 178. Ва 


The City and South London Railway Company.—The receipts for the week end- 
ing August 25th, 1898, were £866; week ending August th, 1897, £838; 
increase, £39; total receipts for half-year, 1898, £4,696; corresponding 
period, 1897, £4,158; increase, £618. 


The Dover Corporation Electric аннат Tue receipts for the week 
ending August 37th, 1808, were £278 1s. d.; total receipts to August 27th, 
1898, £6,072 8s. 10d. 

The Dublin Southern District (Electric) Tramways Com 
the week ending August 26th, 1898, were £1,806 18s. 10d.; oo 
week last year, £086 4s. 9d.; increase, £820 148. Id.; passengers 
182,578; corresponding week last year, 153,576; aggregate to date, £9,245 
18s. 4d.; aggregate to date last year, £7,056 9s. 6d.; increase to date, 
£2,189 10s. 10d.; mileage open, 8 miles, against 8 miles last year. Cars 
1¢98, 800; 1897, 856; miles, 1888, 28.246; 1897, 26.520. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
August 28th, 1898, amounted to £1,661; corresponding week last year 
£1,536 ; increase, £126, 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 
the week ending August 26th, 1898, after deducting 17 per cent. of the 
gross receipts payable to the London Piatino-Brasilian Telegraph Com: 
pany, Limited, were $9,962. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


| Stock! 
Present AME or | Dividends for Closing Olosing nded 
Issue, N z | Bru the last three years. MOM ed: | AM SIUE Kagust 81st, 
1995, | 1*96. | 1897. | Highest. Lowest. 
137,4001| African Direct Telegraph, 4 Y Debs. bee evs ... 110014 $ | .-. .. {100 —104 1100 —104 .. en 
25,000 | Amazon Telegraph, shares uno ce жй 107. x I | 6— 7 6—7 
125,000 Do. do. 5 & Debs. Red. 24^ o ra 100 92 — 95 92 — 95 
923,060! Angle Americas Telegraph ... ION Stock £2 9/2 138 8 W | 64 — 67 | 64 — 67 64 
8,038,020! do. 6% Pref. |..  .. . Stock£4 188/85 6s| 6 & |115 —116 1153—116 | 116 | 1154 
8,038,0201 Do. do. реген. esse Stock T *. | 151— 158 | 154— 16 18 | 164 
180,000 | Brazilian Submarine Telegraph 4 10:7 7255 7 5 151— 1 153— 1 164 | 16 
75,0001 Do. do. Debs. 2nd serios, | 1908 .. | 100 | 6 IT .. 111 —115 111 —115 112 
44,000 | Chili Telephone, Nos. 1 3 " — | 614 4% 4 Ф 84 | 2$9— 8] , 
10,000,000$ Commercial Cable . $100 7 8 8 95 180 —190 |180 —190 
918,297] ^ Do. do. Sterling 500 year 4 & Deb. Stock Red. Stock e" . . 1105 —107 |105 —107 | 106 | 105} 
224,850 | Consolidated Telephone Construction and Manufacturing 10/- | 14 2 sad — Ё $É— W 
16,000 | Cuba Telegraph ... Nc alga 10 8 8 7 4— 81 8 — 9 8i 8 
6,000 Do. 10 % Prein. 10 5 10 10 15 — 16 15 — 16 
12,931 Direct Spanish Telegraph ... PES 5 4 & 4 4— 5 4— 5 
6,000 Do. do. 10% Cum. Pref, ids 5 10 10 10 10 — 11 '10— 11 
80,0001, Do. do. 44 9, Debs., Nos. 1 to 6,000 ... - 15 4% | 4495 102 —10595 102 —105% . M 
60,7101| Direct United States Cable! ... 25 24975 | .. 114— 117 112— 12 114 114 
120,000 Direct West India Cable, 44 Y Reg. Deb. ste " 100 ‘ai 100 —103 100—103 e" en 
400,000 ' Eastern Telegraph, Nos. 11 to 400,000 wo tac. uu O 64% 7 % 171— 18 177— 18} 1734: 175 
1,295,000 Do. 3495 Pref. Stock " 100 | . sis 103 —106 103 —106 | 105j | 103 
89,900 Do. A Debs., repayable August, 1899... | 100 | 5 5 5 % 100 —103 100 —103 "x e 
1,902,615! Do Mort. Deb. Stock Red.. . Stock 4 4 Ф 4 Ф 124 —128 124 —128 | 128 | 1254 
Кыйба XT 3 and China Telegraph 10 7 7 7 17j— 17% | 174— 18 174 | 179 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 { о 0 640, 5.576—4,326 100 5 * |5 5 35 00 10 | 99 —103 е 
100,500 Do. do. Bearer, 1,050—8,975, 4,827—6, 100 | 5 5 & 5 Ф 100 —103 71100 —103 
820,0001 ; Do. 4% Deb. Stock... Stock 4 4 4 % |123 —127 |123 —127 
astern and South African Telegraph, 5% Mort. Deb., iss = = 
85,1001] { 1900 red. ann. drgs., Reg. Nos. 5 100 6 % | 5 % „ e и 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 % | 5 .. 1100 —103 100 —103 | 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 . . 102—105 |102 —105 | 
200,0001 Do. 4% Reg. Mt. Debs. (чш Bub. * 1—8,000 | 25 4 4 .. 104 —10795 104 —107 ^ ... |... 
180,227 Globe Telegraph and Trust 10 | 44% % | 44% | 113— 124 12 — 123 | 128 12 
180,043 Do. do. 6% Pref.  .. 10 |6 6 6 1641— 17 | 16ł}— 174 17, 16; 
160,000 | Great Northern 3 of eee, 10 10 10 10 29 — 30 29 — 80 2978 29% 
160,000; Do. do. do. 5 % Debs. ... | 100 | б 6 6 Y |103 —106 108 —106 | 105 | .. 
97,000 | Halifax & Bermuda Cable, 4i Ist. Mt. Dbs., wn. 1-1, 200, га. 100 | ... e ... |100 —104 |100 —104 Ж" 
17,000 | Indo-European Telegraph sg 25 10 95 10 Y 10 51—64 | 51 — 54 
100, 0001 London Platino-Brazilian Telegraph, 6 96 Debs. 100 | 6 6 6 110 —113 110—118 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 21— 23 | 2— 2j 
484,597 | National Telephone, 1 to 484,507  ...  .. 5 | 54% | 54416 61— 58 — 6 og | б} 
15,000 Do. 6 % Cum. 1st Pref. 10|6 6 6 14—16 |14 — 16 14g | 1H 
15,000 Do. 6 7 Cum. 2nd Pref. ... 10 6 6 6 15 — 17 15 — 17 
250,000 Do. 5 & Non-cum. 8rd Pref., 1 to 260,000 | 5 5 5 5 5)— 64 | 5R— 53 6,5, 55 
1,829,4711 Do. 84 % Deb. Stock Red. ; Stock 84%, | 34% | 84% |100 —105 | 100—106 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|6 6 5 1— f 1— 1 
100, 000 Pacific and European Tel., 4 % Guar. Debs., 1 tol ,U00 ... | 100 | 4 4 4 105 —108 105 —108 
11,839 | Reuters | 1816 5 5 8— 9 8 — 82 
8,881 | Submarine Cables True. sc Oort] ... is .. |136 —141 136 —141 
68,000 | United De Plate Telephone А es " —— 614 5 6 * | 41— 4 
146,7331 do. 5% Debs. T ... Stock б dos .. |108 —106 103 —106 
15,609 | West African Telegraphi; 7,501 to 23,109 ... ..  ..| 10'4 nil nil! 8 4 3 
213,4001 do. b v, Debs. . 100 |-5 5% |5 100 —108 100 —108 
80,008 | West сй of America, Мов. 1—80, 000 and 53, 001—858, 008 2$ | ... vis 8 — А 


% 
160,000) Do. do. 4% Debs.,1—1,500 gua. by Braz. Sub. Tel. | 100 | ... |... |... 
2 83% 121— 122 | 124— 1028 
6 5 
nt 


64,269 Western and Brasilian Telegraph ... — .. —.« — «| 15 |8 

88,120 Ро. до. до. 595 Pref. Ord... ..| 7465 8— 8 | 8— 8} 88 8 

88,129 Do. do. do. Def. Ord. „| 71 $ 4— 4 | 4— 4 44 

889,521 Ро. до. до. 4 % Deb. Stock Red. ... (Stock! ... | .. — {107 —110 107—110 | 

88,821 | West India and Panama Telegraph . we | 10| d 1 à i— 1 1— Ai lh ... 

84,563 Do. do. x 6 Cum. Ist Pref. ... | 10 6 в 6 81— 93 | 0— 9 91 

4,669 Do. do. Cum. 2nd Pref. . 10 6 6 6 6— 8 6— 8 dn » 

80,0001 Do. do. do. 5% Debt. „ Nos. 1 to 1,800 | 100 5 5 5 % 105 —108 105 —108 R 
1,163,000$| Western Union of U.S. Telegraph, 7 % 1st Mort. Bonds $1000 7 7 7% |105 —110 105—110 TD aen 

160, 1001 Do. do. do. 6 4, Ster. Bonds 100 6 Ф 1100 —105 1100 —105 Е 


ELECTRICITY SUPPLY COMPANIES. 


| | | 

20,000 Charing Cross and Strand Electricity Supply ч 5 5 * 6% | 7 * 12 — 18 12 — 18 “+ | i 
20,000 Do. do. do. do. 449 Cum.Pref. 5 | .. „ | 6— 6} | 6— 6h | ви 63 
26,000 тык Electricity Supply, Ord., Nos. 1 to 10, 2777. | 6 5 6 Ф в $ 81— 0j | 84— 2 
60,000 do. do. 44 9; Deb. Stock Red.... Stock 44% | 44% | 4% 118 —115 113 —115 | 

60,000 | City i Loudon Electric Lighting, Ord. 40,001—90,000 .. 10 | 6 7% 10 Ф 25 — 26 | 244— 254 

10,000 | Do. Pt Certs. Nos. 90,001 to 100,000 £5 ... | 10... 25 — 26 | 24 — 25 

40,000 n Cum. Pref., 1 to 40,000 ... 10 | 6 Ф 6 @ 6 $ 164— 174 | 164— 174 
400,000 Deb. Stock, Scrip. (iss. at £115) all paid | . . | 5 b 6 % 125 —180 |125 — 130 

80,000 бышуу. of Lond & Brush Prov. Eleo. Ltg., Ord. 1—30,000 | 10 | nil | mil | nil | 18 — 14 13 — 14 

` 10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 s 94 

20,000} Do. do. do. 6 X Pref., 40,001—60,000 10 6 Y 16% 6 % | 14 — 15 14 — 15 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5| .. .. |5 5 — 51 5 — bi 

10,000 | House-to-House Electric Light Supply, Ord., 101 to 10,100 6| ... | ... |4 8,— 93 | 9 — 10 

10,000 Do. do. 7 % Cum. Pref. . 6|7 7 7 91— 1 ET 

62,400 Metropolitan Electric Supply, 101 to 62,500 10 | 4 6 6 16 — 17 | 164— 17 
220, Do. 44% First Mortgage Debenture Stock | .. 4 4 44% 116—120 |116 —120 

6,452 „Notting Hill Electric Lighting 5 10 2 4 6 15 — 16 15 — 16 

31,980 |*St. James’s and Pall Mall Electric Light, Oord. 521 103% 14 164— 174 | 17 — 18 

20,000 Do. do. 7 J Pref., 20,081 to 40080 | 6/7 7 7 9 — 10 9 — 10 

19 905 Ж 4 4 Deb. Stock Red. Stock x ae ld 105 —108 |105 —108 

, uth iln iesst ва h , Ord., £2 paid js —— ves — 3} 3— 8} 
79,900 | Westminster Electric Supply, Ord., 10i to 80,000 ..| 5|7%|9%2% | 1655— 163 |16 —17 


t Quotations on Liverpool Stock Exchange. 


* Subject to Founder's Shares. 
| Unless otherwise stated all shares are fully paid. in deferred share warrants, used as capital 
DN atoa all шыш ate ally Dii. ыйга Uso tamer pani ol ore gent Cad toe ies рода ре xx capital, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 
1006. NAME. 


Stock Businees 
Closing Closi 
ot Dividends for Quotation Quotation during week 
Share.| the last three years. August 94th 
1 
10 


80,000 | British Electric Traction sais oF TA re s 4 164— 17 164— 17 
d (issued at £2 108. prem. all pd. ) E Ei “| | pu is 
80,000 | Brush Elecl. Enging., Ord., 1 to 90,000 23 nil | nil lj— 2 lj— 2 2 1н 
90,000 Do. do. Non-cum. 6 Ф Pref., 1 to 90, 000 2| 8 nil 4%} 2 28 24— 26 T 
125,000} Do. do. 4 4 7 Perp. Deb. Stock .. Stock T" .. 110 —114 107 —111 xd 
50,000 Do. do. 2nd Deb. Stock Red. Stock| .. sai 102 —105 102—105 104} 1033 
19,894 | Central London Railway, 0A. Shares: куз sia asp dO ы 92— 104 92— 10} 1 
129,179 Do. do. do. £6 ріа ... ..| 10 ss 52— 62 54— ts 
59,254 Ро. do. Pref. half- shares £1 paid а» 11— 12 11— 1 vr 
67,680 Do. do. Def. do. £6 paid <5 4j— 43 41— iss 
630,0001 City and South London Railway Stock 14% IN V 14% 70 — 72 70 — 72 711 71 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £8 pd. 10 vs 22— 3} 23— ees 
32,098 | Crompton & Co., Nos. 1 to 82,098  ... 8|.. 11— 21 | 18 21 | .. 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 743 of | 80 — 94 80 — 94 
' £100, апа 901 to 1,070 of £50 Red. "к гн 2T pá id um des 
99,261 | Edison & Swan Utd. El. Lgt., “А” shares, £3 pd.1 to 99, 261 5 5 53 6 21— 2i 22 2 2 
17,189 Do. do. do. oA” Shares, 01—017, 189 5 б 54 6 4— 5 4— 6 T 
194,028 Do. do. do. 4 95 Deb. Stock Red. 100 |... "e .. |101 —108 {101 —108 1013 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 & 6 6 24— 24 — 2 
16,848 Do. 2o 19^ Cum. Pref., 1 to 16,343 з 217 7 7 e 3 — 8} 2 81 
111,100 Do. Perp. Ist Mort. Deb. Stock  ... Stock is .. |106 —107 [105 —107 106} | 106 
91,196 | Elmore's Poit Copper Depositing, 1 to 70, 000 2| ... m А #— d 8— an 
67,275 | Elmore's Wire Manufacturing, 1 to 69,886, issued at 1 pm. 2| .. Е NT 1^ 1 4— 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 | 104 7 7 10 — 12 10 — 12 114 
12,500 | Henley's (W. A Telegraph Works, Ord. .. 10, 8 10 12 21 — 22 204— 214ха 
8,000 Do. do. 7% Pref. .. 10 7 7 7 184— 194 | 18 — 19 xd 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 4$ 44 441765112 —117 [110 —116 xd 
50,000 India-Rubber, Gutta-Percha and Telegraph Works . | 10 10 10 10 22 — 23 22 — 23 229 | 22] 
800,000 Do. do. do. 4 % 1st Mort. це 100 .. 102—106 102 —106 
37, 500 Liverpool Overhead Railway, Ord. sae „| 10] 2j 2j 34%. 10 — 1 101— 104 
10,000 t Ро. do. Pref., £10 paid 10; 5 b 5 J 154— 16 | 164— 16 жы. A 
37,850 | Telegraph Construction and Maintenance ... 12 | 15 16 15 87 — 41 87 — 41 41$ | 89 
150,000 Do. do. do. 5% гоа red. 1899 | 100 5 4 5 5 100 —108 100 —108 E ae 
540, ,0001| Waterloo and City Railway, Ord. Stock 351-100 t 5 . 126 —131 |126 —131 


t Quotations on Liverpool Stock Exchange 


Unless otherwise stated all shares are fully paid. | 


Dividends marked § are (or & year consisting of the latter part of one at and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply, 1 т (fully paid) 104. 

British Aluminium, Ordinary, 104—114 ; 7 V Pref., 12—18. 

House-to-House, 4495 Debentures of 2100, 106—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 14—15; lst Preference Cumulative 6%, £5 
(fully paid), | 5 Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 


London Electric Supply Corporation, £5 Ordinary, 31—41. 

National Electric Free Wiring, 108. paid, §—4. 

*T. Parker, £10 (fully paid), 134. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%,. 


* From Birmingham Share List. Bank rate of discount 24 per cent. (June 30th, 1898). 
3 QUOTATIONS, Wednesday, August 3lst. 
| 
CHEMICALS, &c. This week. | Last week. 5 METALS, &c. .. This week. Last week. Decrease. 
a Acid, Hydrochloric  .. . perowt. xcu Эр Л b Aluminium Wire, in ton lots.. per ton | £2 M | £224 
a „ Міо n 25 .. рег owt. si J- b Sheet, in ton lots. per ton £191] . £191 
a „ Oxalic.. .. рег owt. j- | 83/- c Brass (rolled metal 9" to 12") basis per Ib. | d. d. 
а „ Sulpharic . per cwt 5/6 5/6 | € „ Tube (brazed) .. .. per lb. d. d. 
a Ammoniac, Bal .. per ton 87/- | 87/. | » Wire, basis ee . per lb. 64d. | 644. 
: Ammonia, Muriate (grey) .. per ton £19 | 219 China Clay.. e. per ton . T 
js (white) .. рег ton £26 £26 d Carbon (graphite) ie .. per ton oe | - 
4 Bleachin powder .. per ton] £6 15 46 15 vá eOharcoal .. e. per ton af we | 
a Bisulphide of Carbon .. . рег ton £15 £15 © J Ebonite Rod b zs ee per lb. 8. | 97 
a Borax е x .. per ton £14 £14 és n eet ё .. per lb. ; b/- 
a Benzole (90 9% ne ic .. per gal. uL 7/- es g Copper Bars per ton £61 15 £62 5s. doc 
а „ (50/90°/.) per gal. 5/6 5/6 i 2 Wie (basis price) per 1b. 74. 134. 14. inc. 
a Copper Sulphate. per ton £16 10 £16 10 .. 9 „ Bhe .. рег ton £61 15 £62 bs. deo. 
a Lead, trate ... рег юп | 228108. 298 108. ine. g Rod (s .. per ton £61 15 £62 бв. dec. 
А White Sugar e 0. per ton #8010». £30 10s. inc. п German Silver Wire .. per lb. 16 16 
» Peroxide .. oe .. рег ton £27 108. £71] 10s. inc h Gutta-percha, fine oe .. per lb. 5/8 5:8 x 
в меш Bpirit .. per gal. 2/9 2/9 ae h India-rubber, Para fine .. per lb. 44 4,44 4d. дес. 
а һа htha, Solvent 00 % at 1 Iron, Charcoal Sheets .. per ton £18 £18 oe, 
Je .. per gal. 5/6 5/6 T i „ Pig (Cleveland warrants) рег ton 49/9 49/14 74d. ino. 
a Potash, ichromate, in casks.. per Ib. 4d. 4d. is i n a Rn MOOR ag per ton | From £11 From £11 oe 
a „ Caustic (75/80 % ) . per ton £24 £24 và $ , Scrap, heavy : per ton 45% 45 os 
Bisulphate £2 .. per ton £35 i £85 " i „ Wire galvanised No. 8. per ton £8 15 £8 "d ve 
авъ во .. .. per owt. 65;- 64/- 18. ine Д Lead, English Ingot .. . per ton | 618 £13 . 
a Sulphate of Magnesia . "x .. per ton £4 10 | £4 10 M „ Sheet .. per ton] £18176 £18 17 6 
a Sulphur, Subiimed Flowers .. рег ton £610 2610 5 l Í Mica .. per Ib. 5:6 5/8 
т " 8 ered oe ee per ton £5 10 ‚| #5 10 ee т Manganin Wire No. 289. ll per lb. 8;- 8 - 
.. рег ton &5 | £5 | ee g Mercury .. xa Я .. per bottle 47 12 47 12 oe 
Е Вода, бел io (white 70 „% „ per ton £816 | £815 | . o Platinum .. per oz. #9 16 | £216 ee 
a „ Crystals ila per ton | £8 | £8 | oe i Steel, Magnet, accdng. to desoptn. prtn From £15 to £40 oe 
8 „ Bichromate, casks ee per lb. 81d. 33а. sie 1 Steel, Vc in Des ix £58 ee 
i g Tin, block . " .. per ton #15 £76 10 #1 10s. deo. 
9 „ foil .. per lb. 1/9 1/9 | D 
j Yarns, Cotton, Bingle 101Ь. bundles pr lb. 61d. pP os 
| j аз Flax, 6 or S lea. .. per lb. 84d. Bad. ad. inc. 
j 4, Hemp, 8 ply 10 Ibs. ee per lb. d. gad. | m 
| j » Russian, 10 lbs. per lb. 44d. 44d. | 
| Jv Cu Jute, 180 lbs. rove .. рег ton £11 £11 . 
J „ _ Manila, 24 thread .. per ton £81 £29 En ino. 
| | k Zino, Sht.(Vielle Montaguebrd. per ton 425 £944 El ine. 
| i 
a Quotations supplied by Messrs. G. Boor & Co 1 Quotations supplied by Messrs. Bolling & Lowe. 
b i m » The British Aluminium Co., Ltd. j m m ы 11 Henry e Yeo & Co. 
c <i i » Messrs. Thos, Bolton & Bons. k ўз й " s» Morris Ashby, Limited. 
d T 98 » ” l " " ” ” wore Wake & Co. 
6 » » » ™ н ” [1] , Й 0 Over & Co., Ltd. 
7 K " "n Tbe 1 N о -P., and Teleg. Works Co, Ltd ^ i ^, 1 Ө P. Ormiston & Sons. 
n E » Messrs. James вреаге. 0 n Johnson Matthey & Co. 
f 2 „ „ Jackson & Till. M ibo 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES. 


By JOSEPH APPLETON. 


. The ht is that of plates alone, and does not 
ж cells, acid &o:— о Р 
1894 eee eee 000 eee 349,000 Ibe. 
1895 ... di i .. 1,119,800 „ 
1896 eee ITI P Ir) 2,315,300 » 
1897 [T Y eee eee eee 3,607,300 n 
or 10 times tho. business of 1894. 


more marked in the winter months than in the summer, Quite 
recently I was discussing the use of batteries for loads of this nature 


with the engineers of one of the] electric light and power com- 
vi руся statement that 50 per cent. 
g 


of their investment, in generating plant and un d copper, 


ou; 
Baur, И not the majority, of such plants in operation to-day. 


i storage 
auxiliary to the generating machinery a much more regular load can 
kept on same, as, no matter whether the fluctuations are rapid, as 
a railway or power load, or oocur at stated periods in 24 hours, as 
a lighting load, the battery will store up energy when the demand 
is below the average and discharge when it is above the average, 
keeping the load on generators and water-wheel fairly constant. 
Furthermore, it is only necessary to instal machinery for the av 
load, instead of the maximum, thereby saving а large amount in 
investment, as in plants of this ription the average load is fre- 
quently but 30 or 40 per cent. of the maximum, and, while the 
maximum only occurs fot а very short period, sufficient generating 
machinery has to be provided to meet it. When electrica! energy is 
furnished for manufacturing purposes, in addition to the fluctuatin 
character of the load, there remains the fact that the majority о 
mills run only 10 or 12 hours a day. 

Take, for example, the Niagara Falls power. There electrical 
— * sold for so much H.P. per annum ($40, more or less, 
g to the amount taken), the power being available for 24 
hours per day. Now, if a man urer requires it for only 10 hours 
day, it сне 1 fe times as much "e if he wate eoe to uso is 
hours per ; by using a storage battery in connection 
the Niagara Falls power, he can get along with one-balf tbe amount, 
or less. For example:—A man requires 100 Н.Р. for 10 hours per 
day; he y pays for 100 Н.Р. for 24 hours, or 2,400 H.P. hour, 
he can use only 1,000 Н.Р. hours, and his average is sure to be 
less, for, while he has to pay for the maximum amount, be is never 
able this amount constantly. With a storage battery capable 
of storing 50 H.P. for 10 vari кше ( y for one- the 
battery b the 


tract for about one-third the amount of power he would otherwise 
have to take; and while it is not intended to enter into details of cost 
of batteries in this paper, I would like to say here that such an 
in storage battery plant very soon pays for itself. 


converters, supplied with high tension alternating current from the 
Nisgara Falls plant. 35 plant Gane ce ty of 
1,200 H.P. for one hour, and the calle are made large опоор so that 


plates can be added to bring up the ca to 2,000 for one 
The in connection with a “booster,” which 


. The sim, of course, is to keep the rotary converters as fully loaded 
Fall duni, in order to get the greatest advantage from the Niagara 


Before installing the battery they were only able to shut down 
their steam plant from 11.30 p.m. until 5 am. ” During this time the 
Т ат, and 18 hours on Bunday. Duríng the day they run only one 

kw. generator by stea 4 
at. r ‘constant load. pid 

- dhe battery takes care of all the fluctuations and peaks. The ra 

fsotuatiuns can not be seen on the slide, as the curve was plotted 


* Abeiract ot. paper read before the Engineers’ Olub of Philadelphia, 


from observations taken every 15 minutes, which will not show the 
rapid variations. It is alternately charging and disc during 
the day-time, as the load varies, but receives its full charge at night 
from the converters. It is apparent how large s proportion of the 
load has been transferred from the steam plant to the rotary con- 
verters, by means of the battery, thereby greatly increasing the 
average power obtained from them. | 

At 2 a.m., when the battery is practically fally charged, two of the 
four rotary converters are shut down; but when the additional 
plates are added to the battery, aringing it up to its full capacity— 
this will probably be done before the heavy winter's load comes on 
the rotary converters could be run at full load all through the 24 
hours, in which case the company would be actually using every bit 
of the Niagara Falls power they contract for. | 

The battery plant has not been in operation long enough to ascer- 
tain the actual saving annum, in dollars and cents, tbat has been 
effected ; but, so far, the coal consumption has been reduced 25 
dent., and their force by five men. In the winter time, with 
heavier load, a still better showing will be made. | 

The storage battery plant recently installed for the Chicago Edison 
Company is interesting, chiefly on account of its magnitude. 

For years it bas been customary to refer to European for 
examples of storage battery applications, but lately has been 
VVV to anything on the 
other side. 


Now wecan point with satisfaction to the installation in Chicago, 
which is 50 per cent. larger than any battery in the world. 

I will briefly describe it, as it illustrates forcibly the remarkable 
development of the storage battery, and shows conclusively that the 
battery of to-day is not an experiment or toy, but a piece of appa- 
ratus constructed on proper mechanical, electrical, and chemical 4 
and one which is as much of a factor in the g meration and distribution 
ol 1 a аз ро, engine, and dynamo. — 

bioago Edison Company operates a very extensive three- 

Edison m, their maximum load last winter, in the down-town 
section alone, being 44,000 amperes, or 8,000 electric Н.Р. Should 
the present growth of business continue, the winter maximum for 
1898 will be in the neighbourhood of 55,000 amperes, or nearly 
10,000 о Б. ту рүе Lak Mere 5 the Tp by the 
storage battery plant, w 8 capa vering 12,000 am 

or 2,000 electric H.P., for one hour. M 

The situation is a favourable one for battery installation, as the 
current is generated at one large station, situated 3,500 feet away 
from the cantre of distribution in the city, the two places being con- 
nected by a trunk line containing 66,000,000 circular mils of copper. 
It is installed at the centre of distribution, being located in the фей 
ment of the Edison Building, on Adams Street, the site of the 
irs pens plant. This is a very favourable point for the „ M an 

itional investment in both generating machinery and trunk line is 

saved. It consists of 166 celis, arranged 83 on each side of the three- 

wire system. Lach cell contains 87 plates, 154 by 32 inches. The 

containing cell, or tank, is constru of 2- ash, lined with 

5-lb. sheet lead. The dimensions of each cell are 1 foot 94 inches 
ight 


hig 
is 6,200 Ibs.“ The total weight of the battery, ‘éxclasive of copper 
conductors, is 1,029,200 e 5 between s battery 
djson are e of copper conductors, 1 inch, 
giving s кыым of 6 square inches. d 


which oocurs between 5 and 6 o'clock p.m. in winter, and to a smaller 
extent and somewhat later in summer, although it will be used d 

the remainder of the day to equalise the load on the generators, 
maintain a steady pressure on the system. 


ELBOTRIO VEHICLES. 


The question of electric vehicles is, to the general public, probably 
the most interesting among recent applications of electricity, and the 
field it opens up for storage batteries is almost beyond limitation. 

The cost of accomplishing by electric vehicles the work now done 
by horses would be probably one-half, when та has become 
to any extent general, thus enabling the work of recharging the 
batteries to be organised on a proper scale. 

There is an immense advantage from а sanitary t of view. Think 
of the hygienic measures necessary to care for the refuse of 100,000 ho 
both in the stables and on the streets. This is about the number 
horses in Philadelphia. Again, if the wear and tear of these 100,000 
horses travelling over the streets and roads were done ui Spr how 
much simpler the problem of good roads would be. e electric 
vehicle possesses so many advantages over those propelled by oil or 

motors that, except for special conditions, where extremely long 
distances have to be covered without cha facilities, there seems 
пие if any, doubt that the former type be the one to fill the 


fleld. 

Briefly stated, the advantages of the electric vehicle over oil or gas 
motors are as follows :— 

Safety.—A storage battery will not explode, nor is it inflammable, 
like gasolene or kerosene. 

Ease of Handling and Control.—An electric motor, with its 
controller, is certainly the ideal method of control, and is distinegly 
тоо аа eee NE gene eee operate 
an e. 

Absence of Noise and Vibration.—Here, again, the electric motor is 
the ideal motor for the purpose, having a smooth rotary motion instead 
of a reciprocating action, with its noise and vibration. 

Absence of Heat and Smell.—An oil or gas motor must, of necessity, 
be accompanied by considerable hoat, and usually requires a water- 
jacketed cylinder. From the exhaust there is an objectionable odour, 
due tothe unconsumed gases; but with the electric motor neither 
of these objectionable features exists. 

Cost of Operation.—There is no doubt, from independent testa made, 
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that а vehicle can be propelled electrically with less consumption of 
energy than any oil or gas motor. 

There are many other points which might be touched upon, but 
these will suffice. For city use, the question of large mileage 
capacity does not handicap the electric vehicle in favour of the 
desired by rochatying the йере үйрүнө өрер 

тес е ries. 8 part of the m we 
consider later. t FS 

The electric vehicle of to-day is the result of much arduous and 
expensive experimental work, and this club has the honour of con- 
taining among its members two gentlemen who have been foremost 
in the development of the electric vehicle in this country. 

Messrs. Morris & Salom first took up the question in 1894, at 
which time very little had been done, either in this country or abroad, 
and the numerous problems of motors, gearing, wheels, tyres, bearings, 
running gear, &c., ad to be investigated and solved without the light 
of previous experience. The first vehicle they designed without 

to appearance, their object being to ascertain the best 
type for self-propulsion through all sorte of streets, considering, 
especially, the features of weight, size, mileage, and distribution of 
machinery. It weighed 4,250 lbs. without passengers. Its mileage 
capacity, on one charge, was 50 to 100 miles, according to 
speed and grade. The battery weighed 1,600 lbs. The motor 
was 3 H.P. nominal, but capable of developing 9 H.P. for a short 
period, weighing 300 lbs. The maximum speed attained was 15 
miles. It was most successful, and travelled hundreds of miles 
without accident. | 

The data obtained from this proved that on good pavements a vehicle 
weighing, with passengers, 5,000 lbs., could propel itself at a speed of 
10 miles an hour, with an expenditure of energy not over 34 H.P., or 
roths Н.Р. per 1,000 Ibs. 

These gentlemen next designed and constructed the vehicle known 
as the Electrobat, No. 2, which won the gold medal in the Times: 
Herald motor-cycle contest held at Chicago in November, 1895. 
This weighed only 1,700 lbs. with batteries, which was a great reduc- 
tion in weight. The equipment consisted of two motors, each 14 H.P., 
attached to the front axle, the pinions on the armature shaft gearing 
directly into the driving gears attached to the front wheels. The 
steering is accomplished by the hind wheels. The battery consists 
of 44 cells, having a capacity of 50 am hours, each cell weigbin 
13 lbs. The controller is conveniently located at the front seat, aad 
gives three speeds ahead and one backwards, obtained by various 
groupings of the cells and motors. The maximum mileage on one 
charge was 25 miles, at 12 miles per hour; the maximum speed, 20 
miles per hour. In the Times-Herald race this vehicle met in com- 
petition every description of motor vehicle, and the fact of its 
being awarded the gold medal is sufficient proof of its superiority and 
merit. 

Mesers. Morris & Salom then proceeded to design electric vehicles 
for different classes of work,— e g., hansom cabs, coupés, and delivery 
waggons, &c. The next step forward was the formation of the Elec- 
tric Carriage and Waggon Company, to operate vehicles in actual 
service in New York city. : | 

After more than a year's successful experience with these cabs, it 
was decided to extend the scope of operation, and next month 50 
more cabs and 50 broughams will be in operation in New York city 
in ordinary backing service. Eventually, morestables will be opened 
in New York city, and also in other cities. 

The new yehicle will be of similar design to those described, but 
will contain certain minor improvements and additions, which 
experience has found to be advantageous. For example, the back- 
ward speed is obtained by а separate reversing switch, operated by 
the foot instead of by the controller, as it was found the driver 
would use the reverse position to stop his vehicle, instead of using 
the brake, thereby putting more strain on motor and battery. 

An emergency switch is provided, which the driver operates by 
giving & spring а kick with the heel and releasing a little strip of 
copper from two contact blocks. This switch is also used if the 
driver wants to leave his vehicle on the street; he puts the copper 
link, or little ир, in his pocket and renders the vehicle inoperative. 
These new cabs show a marked improvement over the previous ones 
in the question of efficiency. At a speed of 12 miles per hour they 
take an average of less than 24 H.P., and will have about 40 miles’ 
oapacity. When going up an 8 per cent. grade, which is rarely 
met with in city use, they can make 6 miles an hour with 7 H.P. 
This is far better than has ever been done before. The wheels are 
fitted with pneumatic tyres of 5 inches diameter, inflated to about 

lbs. 
e vast amount of skill and care has been expended in laying out 
the new stables, and the arrangements for handling the vehicles апа 
batteries will be most complete. | 

The building ів located on Broadway, between Fifty-second and 
Fifty.third Streets, and runs through to Seventh Avenue. Accom- 
modation is provided for 100 vehicles, with two sets of batteries for 
each. The batteries will be charged from the Edison three-wire 
system, each set of batteries containing 48 celle, which is the proper 
number for charging from the Edison system, without wasting energy 


in rheostate, &c. Eight rows of c tables ага arranged length- 
wite rpm the Boe upon which the batteries will be placed for 
ing. The act of placing the ba on the table contact 


charg 

it and the charging circuit by an ous device. Four dif- 
W charging voltages are provided by means of boosters, and when 
a battery comes in from service it is connected to the lowest of the 
"busses. This із done by a four-point switch on the switchboard, 
which connects the battery to any of the busses. Besides the switch 
there is in circuit with each battery a current indicator, which auto- 
matically lights up а coloured incandescent lamp when the charging 
current has fallen below the limit. 


(To be continued.) 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUCTORS. 


By FRANK LESLIE WATSON, A. M. I. O. E. 


Ix the design and construction of a successful and economical refuse 
destructor plant, the following аге the principal pointe which must. 
be borne in mind: | S 

a. It must never be forgotten that the primary object of а refuse 
destructor is, as its name implies, to destroy refuse, and to destroy that 
refuse as completely as possible, and without the production of any 
description of nuisanoe. By the term to destroy refuse in this con- 
nection is implied a practically absolute chemical separation of the 
combustible portions of the refuse (such as the carbon, phosphates, 
and nitrates, which are found in cinders and in animal and vegetable 
matter) from the non-combustible portions (which are chiefly 
mineral), and includes the complete oxidation of the former class, 
and the fusion and agglomeration, so far as is possible, into hard 
clinker of the latter parts. It must be regretfully admitted that in 
& very large number of destructors these important objects are only 
attained to a very limited extent. 

In order to insure a perfect result: 

1. A high temperature must be attained; 1,300? F. is admissible, 
but 1,600" to 1 800° F. is better. It is not sufficient to impart the 
desired temperature to the furnace gases after they leave the 
furnaces. Such devices as Mr. Jones's patent fume cremator 
(intended for tbis purpose) have done good service in their day in 
preventing the abominable emanations from the chimneys of old- 
fashioned low temperature destructors, but at the best such a device 
as a fume cremator is only useful in securing perfect oxidation of the 
gases and vapours distilled from the refuse, while giving no assist- 
ance whatever towards completing the other and equally necessary 
part of the process, namely, the reduction to innocuous clinker of 
the solid refuse iteelf. For this purpose it is essential that a high 
F must be kept up in the furnace itself as well as in the 

de. | 

2. Having provided means for securing & high temperature in the 
furnaces and the flues, such arrangements must be made as will 
secure that the whole of the refuse and the whole of the producta of 
combustion or distillation must be subjected to this high tempera- 
ture, in presence of sufficient air, and for a sufficient length of time 
to insure complete oxidation of all combustible substances. 

3. It is also unnecessary that the products of combustion passing 
up the chimney must be as free as possible from solid matters, such 
as dust, which, although they may be so perfectly burnt as to be free 
from any taint of putrefaction, yet their mechanical effect upon the 
leaves of trees and plants, upon the lungs of persons and 
and upon clothing and furniture, are such as to become an intolerable 
nuisance, and a nuisance which has been proved in more than one 
instance to be actionable at law. . 

b. The destructor must be so designed as to involve the ace 
sible expense in its working. To this end the handling of the refuse 
should be reduced ав much as possible, though it must be borne in 
mind that the adoption of cumbrous and complioated mechanical 
feeding arrangements has hitherto been found to give no relief in the 
matter of labour; in fact, it has even involved additional labour, 
while at the same time such machinery is frequently very 
in construction and in upkeep and working cha It mast always 
be borne in mind that machinery working in the presence of large 
quantities of dusty and dirty material deteriorates very rapidly, and 
any machinery, which is required about a destructor, particularly 
electrical ery, must be so arranged as to be as nearly as pot 
sible boxed in and protected from dust. The author would mention, 
as an instance, the Shoreditch combined electrical lighting and 
destructor plant, where, according to the abstract of accounts pub. 
lished in the ErgorRIcAL Review of May 27th, 1898, a large propor- 
tion of the total current produced appears to have been used on the 
works in driving fans, lifting machinery, &c. The author believes 
that this excessive expenditure of energy is due in a large measure to 
the extra resistance caused by the impossibility of keeping switches, 
brushes, &c , in proper order in proseno of dust and In order 

to ensure economy, the safest points to bear in mind are, that the 
refuse should be brought in the collecting carts as near as possible to 
the charging holes of the furnaces, and the tipping arrangements 
should be such that a minimum of work is involved in properly 
charging the furnaces. It must also be remembered that consider- 
able jadgment is required in working a fire, and that judgment is not 
usually a faculty possessed by machinery. In order to obviate any 
difficulty in separating clinker from unburnt matter, and in order to 
insure as nearly as possible a continuous process in the furnaces, they 
should be fed at one end of the grate and clinkered at the other, 
and the arrangements at the clinkering end should again be such af 
to involve the least possible labour in removing the clinker, and [^ 
avoid altogether the necessity for breaking it up in order to get 
through small openings. . 

с. In these days people are not content with getting rid of the 
refuse in an inoffensive manner, It has been demonstrated that 
largo quantities of heat are available from the combustion of erg 
and therefore it has become necessary that this heat should 
utilised, and at present almost the only practical method of utilising 
the heat is in the evaporation of water. When it has been shown 


* Paper read before the Dublin Congress of the Royal Iastitate of 
Public Health, August, 1898. 
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that in practical use eight tons of refuse will raise as much steam as The operation of feeding takes a few minutes after the operation 
of oliakering, the rod fire on the arate Deine given a short period tc 


one ton of good coal burnt under good conditions, and that it will 
raise that steam to the highest working pressures ordinarily adopted, 
there can be no doubt as to the advisability of providing sufficient boiler 
room and ing a suitable use for the available power. In order to 
secure the best results the boilers must be placed near enough to the 
cells to prevent any important loss of heat by radiation, but they 
must not be placed near enough to interfere with perfect combustion 
of the gases, which is generally not completed until after they bave 
left the furnaces and traversed a certain length of fine to insure 
р mixing. It must be borne in mind that even in boiler firing 
with coal any contact of the gases with comparatively cool cross 
tubes, &c., before they are perfectly oxidised, will check the com- 
bastion and cause smoke, and it is obviously useless to mix an 

further oxygen with such unburnt gases after they have droppe 

below their natural temperature of combustion or “ flashing point.” 
It may here be mentioned that water-tube boilers are the most 
readily adapted to the requirements of а destructor station, although 
very good resulte have been obtained with other types, partionlarly 
Lancashire boilers. The comparative safety of water-tuba boilers 
from à „ and their general handiness and convenience, 
render them particularly adapted for working where the labour 
employed is not of a highly cultivated order, and generally in con- 
nection with these B orar it is best to remember that whatever 
apparatus is provided it will probably have to be worked by 


d, Tbe solid matters resulting from the combustion of the refuse, 
t9., elinkers from off the grates, and asbes from underneath 
them, must be made use of for two reasons, First, if they are not 
made use of, they must be carted awsy and ti to waste at a 
farther cost. Second, they may be made a valuable source of revenue. 
It must not be forgotten that we have here another powerful argu- 
ment in favour of high temperature dest:uctors, the clinker from 
which will be completely fused, and will contain no combustible cr 
rn matter, and will, therefore, be of a hard and sharp nature 

contradistinction to the clinker from low temperature destructors, 
which is soft, friable, and totally useless, and frequently even 

utrescible. It is по uncommon thing for such balf-burnt clinker to 
fire again after being tipped into a heap, and thus to occasion 
serious nuisance. Assuming, however, that the clinker is going to be 
of a hard and useful] character, we shall require machines for break- 
ing it up, grinding it, and mixing it with lime, &c., to form mortar, 
and these machines must be powerful, massive, and durable. 
Having thus briefly eketched the requirements of a destructor plant, 
the author will proceed to give some details of the manner in which 
these objects bave been attained in one or two plants in the design 
and construction of which he has been concerned. 
This purpose will perhaps be best served by a brief description of 


p 
the plants in question. 
1. The Powderhall Destructor, Edinburgh.—This is a 10-cell plant, 


It was originally of the Fryer type, baying been constructed in the 


year 1803. The working of the destructor, however, gave rise to 
serious complaints from the neighbours, culminating in an action for 
nuisance by the proprietors of the neighbouring estate of Redbraes, 
on which were situated some nursery gardens. It was held by the 
High Court at Edinburgh that а serious nuisance bad been estab- 
lished, and the Corporation were condemned in damages and costs. 
The costs, owing to the very large number of expert witnesses call:d 
оп both sides, were extremely heavy. The Court appointed Mr, 
Benjamin Hall Blyth, the eminent civil engineer of Edinburgh and 
Westminster, to confer with Prof. William Odling, of Oxford, and to 


Teport to the Court as to the practicability of remodelling the 


destructor in order to prevent a recurrence of the nuisance. Mr. 
Blyth inspected the most important destructors in England, and his 
report to the Court was to the effect that if the type of destructor in 
use at Oldham and at Leeds were adopted the nuisance would be 
abated. Thereupon the author's firm mado an offer to the Corpora- 
tion to take upon their shoulders the whole responsibility of the 
alteration, and to guarantee that all the causes of complaint should 
be removed, A formal contract was entered into, Mr. Blyth being 
retained as referee, and the contractors bound themselves to falfil 
their obligations to his entire satisfaction. It so happened that the 
grates of the old farnace were of practically the same dimensions as 
those of the Horsfall standard call and therefore the farnaces were 
d ea down to the level of the grate bars, the foundations and 
Mhpit walling being leftin place. After the heavy expenses to which 
the ration had already been put, there was a natural desire to 
бооп as far as ble, in the alterations, and therefore some of 
the old ironwork, including the clinkering doors, was made to do duty 
over again, These clinkering doors are of a somewhat awkward pattern. 
They swing upwards on hinges, and are provided with balance 
weights, working into recesses in the furnace fronts. The hinges give 
a deal of trouble from sticking, and although the doors have the 
vantage of providing an opening right across the grate for the 
removal of clinker, they have the great disadvantage that the amonnt 
oh iag is fixed ; that is to say, they must be either wide open or 
shut, and when they are wide open the het baffla рЈа'е at the back of 
the door reflecta great heat on to the arms, hands, and faces of the 
тошеп. With the exception of these and some other minor details, 
Ti furnaces as reconstructed are cf the Hor:fall standard pattern. 
Dey are built їп а double row, back to back, five cells on each side. 
Each pair of cells communicates at the back with a feed hole 2 feet 
square, common to the pair of cells. The feed hole has s flat table 
at the bottom, and the refuse is pushed over the edge of this table by 
means of а three-pronged fork. It falls down on to the sloping 
crying hearth of the furnace. The sides of the furnace flare ous 
oways from the feeding end down to the grate, so tliat when the 
feed 1s once pushed over the edge of the table at the bottom of the 
" hole it cannot possibly stick. It this manner somewhere about a 
pubic yard of refuse is fed in at one operation on to the drying hearth. 


brighten up under the action of the blast before the fresh refase is 
drawn on. The stoker on the clinkering floor pulls the refase forward 
from the drying hearth on to the grate bars and spreads it even] 
over the grate. It should be mentioned that the drying hearth 
paved with fire-brick, and is kept hot by beingin close proximity to the 
main flue. It is found that 6 feet is the maximum length of grate 
which can be conveniently worked by the men. It is also found that 
makiog the grates 5 feet wide insures the handiest and most eoo. 
nomical disposition of the labour, therefore each grate is 5 feet wide 


b7 6 feet long, or 30 square feet in area, The grate bars in the 
dinburgh destructor are of wrought-iron, riveted e E rs 
е 


of four. Each bar is of a tapered section, half an 
top, and the st the bottom edge. The distant pieces or 
washers between the bars are cut from the bars themselves and in- 


able plates next 16 the fire, The air from the forced draught appa- 
ratus is introduced into these boxes, which communicate for that 
purpose with a blast flae common to each row of cẹlls. The boxes are 
closed above the grate. They communicate with the ashpit by open- 
ings controlled by valves. The valves are operated by handle: 
placed below the clinkering door. These side boxes serve a double 
urpose—first, the air is heated, and second, the brickwork of the 
. is protected from the erosive aotion of the olinker, which, 
in ordinary brick-lined furnaces, adheres to the brickwork, and 
brings away small particles of the same at every time of clinkering, 
so that the furnace sides become rapidly eaten away. Ordinary iron 
plates will not stand the heat, bat this difficulty is completely 
avoided by the side box arrangement alluded to. The blast fues are 
placed one on each side of the main flue, so that any heat which is 
given up by conduction from the sides of the main flue is communi- 
cated to the air, and finds its way back to the furnaces to assist in 
promoting rapid combustion. Each blast flue communicates at its 
outer end with a vertical flue, in which is placed the forced draught 
apparatus. This consists of а large steam jet blower of an improved 
and patented design, a row of adjustable flat steam jets being placed 
so as to introduce a powerful current of air in a cast-iron trumpet, 
also of a fiat shape. The use of these steam jets saves a good deal 
of expense and trouble in keeping an engine and fan in running 
order, and they require no skill and attention, besides which the 
steam is of considerable assistance in raising the temperature in the 
cells. The flues are arranged according to Horefall’s well-known 
tent. The whole of the produc's of combustion out of the 
aces at the front end through openings in the arch imme- 
diately above the clinkering door, It will thus be observed that 
the gases pass away at the clinkering or hot end of the furnaces, in 
contradistinction to the Fryer destructor, in which the gases pass 
away at the feeding or cold end of the farnaces. The front flue 
arrangement insures that any vapours given off by the green refuse in 
drying shall be mixed with the hot tlames from the blazing refuse, 
and the furnace crown and cross flues are thus raised to a red or 
white heat, the bricks retaining their high temperature even after the 
fires are freshly charged, and thus ensuring that at all times and 
in all states of the fires the gases are perfectly consumed. The cross 
flaes run back over the top of the cell, the two flues from each pair 
of cells meeting at a point over ths centre of the main flue and com- 
municating therewith by a vertical . On looking into the 
main flae of one of these destructors, bright blue flames can always 
be seen descending through these passages. In order to be visible at 
that point the flame must be at least 25 feet long, and persons who 
are familiar with furnace work will realise that the production of а 
bright. flame 25 feet long from ordinary house refuse, mixed with 


decaying fish and other matter of the most abominable description, 


is no mean achievement. It is found that when a considerable 
number, say, six cells or more, are combined in one block, the mixing 
of the gases from the various furnaces insures a very steady and very 
high temperature in the main flue, and it is, therefore, always found 
advisable to construct the furnaces in blocks in this manner rather 
than to divide them up and put boilers between them. At 
Edinburgh the main flae communicates immediately with a large 
dust-depositing chamber, circular in form, and of somewhat peculiar 
construction. The gases paes first into the outer cavity, swing 
round this, enter the inner cavity or well at the top, and leave 
it at the bottom. Various baffles are provided in the outer 
cavity. The swirling action thus produced causes any small 
quantity of dust which the gases may contain to be deposited within 
tnis chamber. The exigencies of space were the cause of tho dust- 
catcher being placed between the cells and the boiler, which doubt- 
less causes some Joss of beat. The boiler is the original boiler 
belonging to the old destructor. It is of the multitubular type, and 
is not nearly large enough to use the whole of the heat from the cells. 
It, however, produces steam for foroed draught apparatus and for 
driving а mortar-mill and an electric light plant, which provides 
light for the destructor house and a range of stables and super- 


intendent’s house belonging to the cleansing department. 

The effect of the alterations carried out by the author's firm was, 
that all causes of complaint were entirely removed to the satisfac- 
ча of the r.feree. | 

he tipping arrangements ате аз originally designed. 'There is а 
tipping floor on each side of the row of celle, and the refuse is tip 
from the carts on to the furnace top in close proximity to the ford 
holes. To prevent stewing of the refuse on top of the cells, the 
charging floor is honeycombed with drain pipes, communicating with 
the forced draught apparatus, whereby fresh air is continually drawn 


through the pipes. 
(To be continued.) 
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THEFT EVOLUTION OF THE LINE SIGNAL. 


BT ARTHUR VAUGHN ABBOTT. 


A CAREFUL observer at the first great American Exposition, the 
Philadelphia Centennial, might have noticed a fine wire ru 

slong s gallery in Machinery Hall, terminating at either end of the 
building in a small closet. Continued investigation would have dis- 
closed a curious trumpet-shaped apparatus into which the wire 
extended, whereby an attentive listener could, with the aid of a vivid 
imagination, distinguish articulated sentences delivered at the other 
extremity of the wire. Such was the first public exhibition of the 
telephone, whereby the transmission of speech by electricity became 
a fact, and in the quarter of a century which has since 
elapsed, electrical arachnids have been so industriously 
spinning a copper web that upwards of €00,000 miles of 
 telepbone wire now cover this continent, placing some 
400,000 persons in talking relations with each other, and 
annually transmitting about 900,000,0CO messages. But 
the invention of the oe was only balf the solution 
of the transmission problem, for the instrument itself 


years 
ingenuity has been expended upon apparatus for rapidly, effectually, 
and economically placing ‚а лгы in talkin ions with each 
other, and the telephonist of to-day is essentially a " transmission 
n К . 

Jo carry out the exchange system, the first requisite is to provide 
each circuit with some form of apparatus whereby the person desir- 
ing to send a message may gain the attention of the central office 
attendant. The earliest signal was the then crude form of hotel 


y 
vertical position а door or shutter. Electrical excitement of th 
released the catch and allowed the shutter to fall forward, dis- 
g а name or number ted upon its inner surface. From the 
falling shutter, this piece of apparatus obtained the euphonious name 


х. ” and as originall it was exceedingly clumsy 
oF а a space of 2 inches 31 ches, so buta very slig t exhibi- 


tion of mechanical skill su to refine and com it to а notable - 
the | 


. — — — — — — — ̃ — —j— 
© Abstract of a resented at the fifteenth general meeting of 
ina Keenan Ta Pee М Electrical! Engineers, Omaha, June 29th, 


1898. 


X sia ра aed of lines as it was possible for one person to 
un 


, much difficul d the. 
talk developed. by шы ara а — 5 of adjacent 


Increased mechanical skill and electrical knowledge obviated the 
cross-talk difficulty by ironcladding, as shown in fig. 2, and in this 
form, known as the “ tubular drop,” the line кеа remained in statu 
quo for a number of and is still very widely employed. It is 
necessary to manually restore the shutter every time it falls, thus 
necessitating a considerable expenditure of time and energy for this 
heen ta de eee was the so-called self-restoring drop 

own . 9. 

Неге great skill has been layed in mechanically designing and 
constructing the signal. The of the drop is provided with a 
double ahutter, one thick and heavy, of iron, retained in its place 
by a lever catch connected to the rear armature; the other, a thin 


Fig. 3. 


outer flap of aluminium that normally conoeals the number 
upon the iron disc. Electrically, as shown 
spools. The right-hand win is design 

and when excited attracts the rear armature ot thp drop, ling tu 


AB 


R, C, restoring circuit; c, c, calling circuit. 
Fig. 4. 7 


` 


аьа is placed; the magnetism th developed being 
sufficient to pull e heavy iron ahotter back into ite place allowing 


the aluminium бар and catch to return, thus restoring the drop to its 
calling position. . 

Line signals should possess five characteristics :— 

1. Oertainty 

2. Ability to a attention. 

3. Positiveness in the conveyed. 

4. Oompactness. 

b. Automatic 

The attempt to simultaneously attain all of these features has given 


rise to hosts of devices which, for purposes of classification, may be 


roughly divided into three groups: 


Fia. 6. 


ringing current exhibits the signal, while with the second circuit the 
operator restores the signal to its normal position. 12 
second division is exemplified by the devices shown in figs. 5 and 

The contrivance illustrated in fig. 5 is a particularly sucoessfol on» 


as it is reliable, com and automatic. It consists of a spool 


rounded by a pivoted sheet-iron armature. Normally, the armature 


occupies the position shown at the right-hand of the illustration, 


and 
is out of sight; but on exciting the spool, the magnetisation induced 


causes the armature to rise into the position shown at the left of 
illustration, displaying the number painted upon the face of 
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оці д 
— 
1 armature. From the method of operation, this signal has received amount of current, the first attempts at improvement were directed 
ү | the qu pua omen of “ tip-up.” Unfortunately this si is to obtaining a smaller and more 3 lamp. The various 
olia only well adapted for use where battery currents are employed, as it с through which the lamp bas are illustrated in fig. 7, 
is not so effective with alternating currents, and in order for the in which No. 1 is the original type of lamp employed. Nos. 11 
bip iria: signal to remain visible, the magnet must be continuously excited. and 12 are those which experience bas now demonstrated to be the 
K iw. : The ent shown in fig. 6 is ingenions, and seems to possess most successful. Lamp No.1 had a bulb about 1 inch in diameter, 
"ais, товага 5 e ro spplicstion. Тышы and. was абий 3 inches Кор. — it was designed for а 
я 8 supp a pair TO pole-pieces, which volt circuit, requiring over ; ampere, and gi & er. 
0 100 surround a slightly inclined tube. In this tube a ered steel ball Nos. 11 and 14 ae 19 inches long with a bulb 4 inch in diameter. 
ат: is placed, and the tube so inclined, that normally the ball rolls out of They are designed for a 24-volt circuit, consume about '1 am 
nd : view. When the spool is excited, the etisation developed causes and yield over 2 C.P. The early lamps were designed entirely to fit 
TM the ball to roll forward, and to project through a plate covering the .. а socket supplied with a screw thread. | 
ly day orifice of the tube, which also prevents it from being ex and The various changes in form through which the lamp bulb has 
pris : lost. passed are illustrated in fig. 7, showing the gradual whereby the 
рч Many forms of luminous signals have been su but the only sizo of the bulb has been reduced until, as shown in Nos. 11 13, 
th А one in suocessful at present is the ture incandescent һе present lamp occupies no greater volume than that required by a 
бала lamp, which has, on the whole, proven itself of the greatest value. spring-jack, and may be inserted into sockets composed of pairs of 
In the latter part of the summer of 1890, some of the trunk lines springs arranged on a rubber strip. Such sockets so closely resemble 
standard spring-jacks that they are called “lamp-jacks,” for they 


in use in Ohicago were provided with disconnect signals, using 
miniature incandescent lamps. At the receiving office the trunk lines occupy the same space, and may be secured in the switchboard in the 
terminated in the ordinary cords and plugs used upon a telephone same manner. By placing alternate strips of lamp sockets and jacks, 
switchboard, in front of each of which an incandescent lamp was the subscriber's line signal and answering jack may be more closely 
located. Во long as the line was in use, a relay in conjunction there- associated than has previously been possible, space economised in the 
with was excited by battery current flowing over the line, and its | switchboard, and service accelerated. 

armature drawn up. As soon as conversation was completed, the When first used as signals, the lamps were placed in the local of a 
operator at the originating office withdrew the plug from the trunk relay — by coment passing oa ае to which ooh ag 

0 us opening the battery circuit, and caus was attach early attem e ordinary telegra 
to s ү ng loyed, armed with extra heavy platinum contacta to prevent 
an 


ае be de-energised ; the release of the relay armature com- was emp 1 
rai pleted а local battery circuit, illuminating the incandescent lamp. The burning. It seemed possible to obviate the expense of 
mus operstor at the receiving office noticing the illumination of the lamp main this relay by an appropriate lamp directly in series with 
e was thereby informed that conversation was completed, and instructed the su в line, so that the removal of the one 
n to remove the trunk line plug. As the local lamp circuit was carried from its hook should close the circuit and light tbe lamp. This 
"va through the operators listening key, the placing of this key in the experiment was first tried in the Chicago express office, and, on the 
pta testing position extinguished the lamp. A very short experience served whole, worked passably well, there а comparatively small 
miris о monstra е Nuper of incandescent lamps over any other roter dba rug due to short ts an 3 2:008. 
signal, for lamp was at once so positive and uation experiment was attem another office, 
4 р disastrously, as the lamps were out so rapidly as to 


distinct as to instantly attract the attention of the operator, thus resulted 
markedly accelerating switchboard work. As a result of this expe- cause an excessive maintenance expense. The occasion of this 
Дело, most of the trunk Hines in the main office of the Obicago PE the Gee an ы He evel 
Telephone Com i li th lam case. -cross occurring e office would 
P TUO ткн изү ийи» subject the lamp to an abnormal voltage, and eitber injure or imme- 

j^ In an express office, where the lines were chiefly 

experi use, 


was developed largely with the assistance of Mr. M. A. Edson, of the 


flashing, and ominous prophecies were plenty as to the short life to 
It was confidently asserted that such small lamps 
would either immediately barn out, or else so rapidly become dim as 
to be valueless as . Some tests were imm instituted 
5 си арау uo Das rad There was no 
question but e oandle- power 0 ually declined, 
and photometric measurements showed that when а lamp failed to 
emit at least ‘05 candle-power, it becomes of no value as a signal. 
Even the present probably only partially developed state of the 
luminous signal, nome 20,000 subscribers are now served upon boards 
thus equipped, and switchboards for as many more are in process of con- 
struction. Already the adoption of this form of signal Ф materially 
modified the arrangement and design of switchboard apparatus, and 
has been во efficient a factor in the 1 of telephonic service 
that it is difficult to prophesy the of ite effect. 


Li 


me 


* 


THE REPORT OF THE MANCHESTER STEAM 
USERS’ ASSOCIATION. 


Turns is а prevalent idea that while the animal and vegetable oils 
are dangerous to put into a steam boiler owing to the formation of a 
tough spongy deposit on the furnace crowns, which cause in 
conjunction with oertain scale forming salts, eral oils are 

B | 


; 
у Fra. 7. 
that а film of oil {у inch in thickness will retard passage 
x . or steel plate 10 inches. 25 
| rie servie to which the incandescent lamp when used as a Mineral oils cannot, as can vegetable oils, be removed by means of 
= — peonliar, the employment of lamps upon tele- caustico soda, and it is better to keep them outside a boiler by using a 
In the early — * 8 ferte question is where is there thoroughly reliable filter to deal 
V А wy а 
Wers employed. As these lampé were bulky, : 50 a large with 
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It is farther recommended to reduce the use of lubricating oil in 
steam cylinders. In many ocean steamers, voyages extending over 
several weeks are run with merely a few drops at each end of the 
voyage, the water in the steam—more than 25 per oent.—being an 
excellent lubricant. But surely Mr. Stromeyer would not have us rest 
content that there should be. 25 per cent. of water present. Would 
it not be better to aim at a er steam and use flake graphite 
to smooth up the cylinders. Mr. Stromeyer pays а tribute to 
his predecessor, the late L. E. Fletcher, who was for so many 
years the engineer to the association, but we observe that not 
а word is said on behalf of the inspectors themselves, to whose 
efforts so much of the success of the association has rape been due, 
and on whom has always fallen the brunt of the fight an 
of responsibility for very small pay. There is, we fear, too much 
competition among the various r insurance companies to permit 
of anything being very good except the dividends or the accumulated 
fands, but we are informed that the best pay is to-day to be found 
in the ranks of the insurance companies rather than in those of the 
parent society. This is not asit should be; nor is it very en 

the staff of the association to reslise that the door for advance- 
ment is closed to them. Yet we believe that such is very much the 
feeling which possesses the staff of the association. It is perhaps 
unfortunate that to some extent the actual inspection of steam 
boilers is looked upon as a means of gaining valuable experience, and 
for this reason, it is remunerated at a far less rate that so arduous 
and responsible a duty ought to be. 


———————— 


‘CENTRAL STATION STEAM ENGINEERING, 


In a paper by Mr. Neville Applebee, the Cardiff borough 
electrical engineer, before the Institute of Marine 
Engineers, we find a fair résumé of what electrical engineers 
have come to look upon as the correct thing in steam 
engineering. | l | 
We cannot altogether agree with the statements made. 
Thus there is no reason of either economy or safety why the 
generating units need be 10 or 15 in number, and anything 
from 100 to 2,000 Н.Р. each. The unit division is rather а 
matter of the minimum load, and it is not good practice to 
bring down all units to the minimum size simply for unis 
formity, Correct practice would favour as large units as 
possible, with such necessary small units as may be required 
to take the commencement and finish of load. | 
It is advanced for the high speed engine that, being a 
self-lubricating engine, it is superior to other engines, as to 
which it may be said that there is no reason why all engines 
should not be self-lubricating. High speed engines are pro- 
vocative of vibration, and this can never be perfectly 
annulled, and will eventually bring the steam turbine into 
use for high speeds, to the exclusion of the reciprocating 
type. The steam turbine is more quickly warmed up than 
‘any other engine. Our author next turns to boilers, and 
advances the hoary old legend about quick steaming and 
water-tabe boilers, pipe where the boilers are supposed 
be ready with full steam pressure to be-f into 
activity. Will er ag who upholds this view inform us how 
the water-tabe boiler can steam more quoe an any other 
ve never seen 


atek than when raising steam from water colder than the 
intended working pressure steam. Our author might also 
explain how he knows that water-tube boilers have a 
« definite” circulation, and how he knows that their working 
pressure is practically never reduced. Does he mean 

there will have been so many stoppages for re-tubing that 
the boiler is often renewed ? We think Mr. Applebee does 
not realise what 25 years’ past boiler-making has ahown, 
that the shell boiler to-day is safer with 160 lbs. than it 
was formerly with 25 lbs., and that finality is not safe to 


advocacy of thering main. Our author goes, metaphorical y, 


feel this ring main from two or three places in the principal 


in and 
systems and steam traps and heaven alone knows how many 


water hammers or steam hammers, “Most of the steam 


the weight - 


piping is idle during the day," we are informed. Hence 
the multiplicity of drains and traps. Curiously enough this 
long drawn out poto of empty condensation does not app 
to men’s sense of fitness and economy sufficiently to condgmn 
the enormous cooling areas of all these duplicate mains. 
The condenging and feed plant is touched upon. А long 
exhaust main for separate condensing t is 
condemned as allowing T We think that careful joint 
making and liberal use of the paint pot would prove god 
tons 


investments. We have known а pail of ter save 
‘annually when the ter was simply 


inted over a long 
injection pipe. From an advocate of ring mains we bad 
almost hoped to see а ring exhaust main advocated for the 
purpose of halviug the air leakage. То make up for this we 
are assured that the feed pipes from the pumps are usually 
in duplicate, Two pi:tons in each cylinder might surély be 
granted us. | 


REVIEWS. 


Distribution de “ Energie par Courants Polyphasés. By 1. 
RopET, Ingénieur des Arts et Manufactures. — Paris: 
Gauthier-V illars. | | 
In 1898 M. Rodet published, in ооп) anction with M. 

Busquet, a small book entitled“ Les Courants Polyphasés;" 

he now offers a more complete work on the same subject, 

brought up to date and comprising much information re- 


| кыс the advances which have been made during the last 
e 


ve years. 

The book is divided into seven chapters, the first of which 

ives a short history of the чое and а summary of the 
undamental principles of polyphase currents for the benefit 
of those readers who have not previously studied the subject. 
The five following chapters treat successively of the pro- 
duction, transmission, and transformation of polyphase cur- 
renta, of polyphase motors, and electricity meters. The last 
chapter is devoted to the description of some installations. 

In the first chapter we are sorry to see that the author 

adheres to that antiquated method of trying to show that 
the intensity of a bi-phase or tri-phase field main- 
tains a constant value and revolves with a constant angular 
velocity. The only accurate way of dealing with this is, 
acoording to our ideas, by the method of ampere-turns, 
which leads to the result that the field while rotating with a 
constant angular velccity does not maintain а uniform 
strength, but varies iodically by an amount depending 
upon the number of phases, this result, being arrived at on 
the assumption of a negligible armature reaction. Un- 
doubtedly the field is actually more uniform than the results 
of such a calculation would lead us to believe, but this is 
easily understood if we take into account the toning down 
915 of 28 bes currents. lete descrip atl 
hapter II. gives a very complete descriptive accou 
5 generators giving the details of the stator 
windings in a way which re:ommends itself to notice, and 


which is all the more valuable on account of iagrams drawn 
to scale. One can turn to this chapter and o after a 
little digest в complete specification of a modern machine. 


In Obapter III., which deals with the line, the different 

systems of ster and mesh winding are carefully considered, 
both from a theoretical and practical point of view. The 
cases of aerial and subterranean lines are treated se » 
and existing lines such as the Niagara-Baffalo 
described. The author might, with advantage, haye tresi 
more fully the problem of the fall of volts in an alternating 
current line, taking into account self -induction and capacity. 
‘his is a problem of great practical value which is scarcely 
appreciated by the majority of electrical engineers. 
In Chapter IV. is given descriptive details and complete 
specifications of polyphase transformers. Unfortunately, the 
author inclades in the ваше chapter an account of rotary 
converters. An important piece of apparatas like this п 
only deserves, but really ought to have, as complete 90 
exhaustive treatment as the transformer or indnotion motor. 
Much valuable work has recently been done by its aid, am 
yet ita type is so distinct from other electro-magnetic 
machinery that it cannot be understood without separate 
treatment, 
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The theoretical treatment of rotary field motors given in 


Chapter V. is rather too difficult for the ordinary reader, and 
cannot compare for simplicity, as well as for ita physical 
conception, with the method due to Steinmetz, in which the 
atarting point is the resultant magnetic fiux cutting both 
stator and rotor windings. The descriptive part is good and 
the ш details given of actual machines should prove 
v ul. i 

he last chapter contains descriptions of about 20 of the 
most important and modern alternating current installations, 
with numerical details of the machines employed. The 
information here given must be of great use to central 
station engineers, since it gives fairly complete particulars of 
abont 20 successfully working plants. 

The book ав a whole contains a large amount of useful 
matter, much of which has hitherto only appeared in 
technical journals, The chief faults we have to find are 
occasional rather difficult theoretical treatments which might 
equally well have been simpler, and the omission of greater 
detail in some parts, e.g., the treatments of the rotary con- 
verter and electricity meters. 

We must welcome M. Rodet’s treatise as a valuable addi- 
tion to alternating current literature, and hope that it will 
x with the hearty reception which it deserves. Its price 
is 8 francs. 


The Removal and Disposal of Town Refuse. By Mr. WM. 
Н. MaxwELL. The Sanitary Publishing Company, 
Limited, 5, Fetter Lane, Fleet Street, E.C. 158. net. 


This volume deals with a subject, which, as we have 
often pointed ont, is of great and increasing importance to 
electrical engineers ; but, unfortunately, it does not treat of 
it quite from the electrical engineer's point of view. 

N everthelesa, it isa book which it would be worth the while 
of many in our somewhat overworked profession to obtain, 
read, and keep for reference. In view of such announce- 
ments as that recently made by the Corporation of Ashton- 
under-Lyne, inviting A M from competent electrical 
engineers, having also a knowledge of refuse destructors, to 
take charge of their new central station, electrical engineers 
will certainly have to Jnality in refuse-burning, in addition 
to the other branches of knowledge which they have hitherto 

The book Ў d roadly speakin 

е book under review is, broadly speaking, а compilation, 
and the information therein ошай һав ТАА by i means 
strictly edited, 

The author is the assistant engineer and surveyor to the 
Urban District Council of Leyton, and apparently his ex- 
perience has been made upon the Beaman & Deas destructor 
at that place, of which so much bas been heard during the 
pont two years. Making due allowance for this, we are 

nd to admit that Mr. Maxwell has treated of the various 
types of destructor in an impartial spirit. 

e appears to have written down faithfully all the in- 
сви could d upon any destructor from any 
Source, and the personal equation is not even as a nt as 
ve could have wished. i сзи 
th book is convenient] arranged for reference, the first 

ree chapters dealing with the legal obligation of local 
authorities under various Public Health Acts, to carry out 
scavenging, l of street refuse, screet watering, and 
other matters with which electrical engineers have no special 
Concern; and digressions are made into questions of sewage 
in Chapter III. The next chapter discusses various methods 
: E of town refuse other than by burning, and also 
teats in a somewhat redundant manner with the methods of 
through by fire at Ealing and Leyton, Chapter V. goes 
кы ugh early Listory in the orthodox manner from Gehenna 
raging and it appears rather hard on Mr. B. H. Thwaite 
be ref design of a boiler furnace for burning refuse should 
59905 etred to as if it had been introduced in the Stone Age, 

W speak, of the subject. 

" ard, Imagine that every design that has ever been put for- 
fault f th on paper, is mentioned, and we think the greatest 
criti a e book is that it does not deal with the subject 
10 Ea It wonld be exceedingly difficult for а layman 

(he the wheat from the chaff. 
му pier VI. deals with destructor accessories, such as 
d tes в fume cremator, the carboniser, &c., with general 

08 on refuse destructors, and there is also a brief 


treatise on chimneys in Chapter VII., which, in our opinion, 
is much too brief to form a suitable guide for their con- 
struction. "M 

We would advise those about to undertake to build 
chimneys to study Rankine at first hand. 

Chapter IX. is taken from the catalogue of Messrs. 
Babco:k & Wilcox, and appears somewhat out of place. 

Chapter X. gives particulars of the systems in use in over 
100 towns and is by far the most valuable part of the book. 
The information appears to have been obtained, for the most 
part, from official reports, and occupies just one-half of the 
volume. It deals not only with what these towns рате done, 
but also with what they may be going to do, and we think it 
would have been preferable to give information only upon 

lants actually working or in course of construction. 
evertheless, Chapter X. is a mine of information, and the 
information is worth mining for. | 

It is encouraging to not3 the rapid advances b:ing made 
by the newer high temperature types of destractor, and the 
information given about the Beaman and Deas destructors at 
Layton and Warrington, and the Horsfall furnaces at. 
Bradford, Edinburgh, and Hamburg is most interesting. 
The Oldham combined plant is given very little prominence, 
it being merely stated that surplus steam is passed to the 
electric light works. | 

Electrical engineers who look under the heading “ Shore- 
ditch" for enlightenment on the question of steam power 
from reſuse will be equally disappointed, as no information 
is vouchsafed, except that from 25 to 80 tons of coal is 
“ officially stated ” to be burned each month. They must 
not allow themselves to be comforted with the statement 
made in regard toa ponie plant at Darwen that “It is 
confidently expected that about 2 lbs. of steam per pound of 
refuse will be utilised at this installation.” One is tempted 
to ask who it is that has this confident expectation. 

The St. Pancras combined plant is treated at considerable 
length, and Mr. Maxwell makes no comment on the observa- 
tion by a contemporary, that 487 electrical units could be 
credited as having resulted from steam generation " by this 
destructor. The time in which these units were generated 
does not seem to have been considered worthy of mention. 
Anyhow, we presume we may consider that an advance has 
been made upon the state of affairs at the commencement, 
when the electricity station had actually to supply the steam 
necessary to drive the destructor fans. | 

But we must not omit to mention the very valuable 
particulars given for various towns, as to quantity burned 
per cell and cost per ton burned for labour, first oost of 
works, &c., disclosed by these reports, as these are just the 
facta which it is most difficult for central station engineers 
to get hold of, while at the same time they are of the utmost 
importance. 

One destructor may be capable of yielding just as much 
steam per pound of refuse as another, and yet the cost of 
working it may be double, and the first cost may be very. 
much higher. In such matters actual experience is the only 
safe guide. 

The book is well illustrated throughout, and as a com- 
pilation it may be regarded as a valuable contribution to the 
advancement of the subject, but we feel bound to ex 
ee that a critical treatise by an expert is still much 
needed. 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1995. 


Compiled expressly for this journal by W. P. Тномрвон & Co., 
Electrical Patent Agente, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


17,529. "Improvements in and relating to brushes and brush- 
holders for constant current dynamo-electric generators and motors.” 
A. Paresson, W. Н. Davns, and H. Wurrm. Dated August 15th. 

17,580. “Improvements in the manufacture of filaments for 
incandescent electric lamps.” O. IN RAT. (С. A. von Welsbach. 
Austria.) Dated August 15th. ; 
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17,583. “Improvements in electric batteries.” O. W. Всаа, jun., 
and D. H. Daruma. Dated August 15th. (Complete.) 

17,588. “Improvements in or relating to primary electric bat- 
teries.” А. J. Bourr. (V. Busson, France) Dated August 15th. 


17,591. "Improvements in arc lamps.“ H.H.Laxs. (Compagnie 
de L'Industrie que, Switzerland.) Dated August 15th. 

17,593. “Improvements in portable electric lamps." О.Т. Buaa, 
jun., and D. Н. ЦГОлвына. Dated Augast 15th. (Complete.) 

17,601. “Improvements in electric arc lamps.” ©. OLIVER. 
Dated August 15th. 


17,626. “ Improvements in cord-grips for electric lamp holders.” 
A. Watson. Dated August 16th. 

17,647. " i vemente in or relating to electrical switches, plugs, 
and the like.” F. G. Barry. Dated August 16tb. 

17,659. "Improvements in and relating to electric meters." Н.Н. 
Laxe. (Е. , Germany.) Dated August 16th. (Complete.) 

17,692. “A system of reflectors for double globe electric arc 
lamps" О. von MoLMANN. Dated August 16th. (Complete.) 

17,705. “Improvements in the method of and means for 
electrically extracting poisons from the human body.” J. В. Camp- 
BBLL. Dated August 17th. 

17,710. "Improvements in electric lamps and other bulbs, globes, 
or transparencies.” J. B. SCAMMELL. Dated August 17th. 

17,741. "Improvements in electric batteries.“ Т. Маснін and 
E. Oaxe. Dated August 17th. 

17,764. "Improvements in or connected with electric meters. 
H. Reason and Tum Murvarn Execrric Trust, Liurrzp. Dated 
August 17th. | | 


17,709. "Improvements in electric accumulators.” М. DUBROT. 
Dated August 17th. 

17,778. “Improvements in reversible electric tramcars.” J. 
Eanes and Tom MamcHESTER OARRLAGE AND TBAMWAY COMPANY. 
Dated August 18th. 

17,780. "Improvements in or relating to electric storage batteries." 
J. T. NiBLErr and M. BorHEBRLAND. Dated August 18th. 

17,841. “Improvements in electricity railways or tramways.” 
J. Воотн and A. E. WoopBousE. Dated August 19th. 

17,861. Improvements in tors for electricity." J. W. В. 
WaiGHT and E. Evans. August 19th. 

17,880. "Improvements in pushes and like contacts for electrical 
circuits.” W. R. Тлмвивт. Dated August 19th. 

17,883. "Improvements in arc lamps.” F. BookmR. Dated 
August 19th. 

17,896. “Tbe production of incandescent materials suitable for 
use in electric lighting.” S. Prrr. (The Pharmaceutisches Institut, 
L. Wilhelm Gans, Germany.) Dated August 19th. 

17,914. "Automatic electric lighting apparatus for vehicles of all. 
kinds.” В. Влсив. Dated August 19th. 

17,950. “Improvements in locks for doors of dwelling houses, 
shops, banks, , and other places of security, and in the method 
of connecting them by e cal appliances so as to cause, in the 
event of them being tampered with by burglars or other felonious 
persons, immediate communication to be made to the nearest or to 
any police station." J. A. Wrrsow. Dated August 20th. 

17,973. "Improvements in induction coils;'or transformers.” 
C. E. S. PuiLLIPS. Dated August 20th. | 

17,974. "Improved app anoss for cooling dynamos. (Siemens 
and Halske, -Gesellschaft, Germany.) Dated August 20th. 

17,979. "Improvements in dynamo-electrical generators, motors, 
or 3 O. W. Тномрвон. Dated August 20th. | 

17,984. "Improvements іп, and connected with, electric railways 
and tramways.” E. Warwick. Dated August 20th. (Complete.) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
SEPTEMBER, 1898. 


I are informed by Messrs. W. Р. оло Co., that about 80 
applications for electrical patents were filed in the month of Beptem- 
ber, 1884. Out of tbese applications some were never completed, 
and of those that were only four have been allowed to run their full 
length of term, viz., 14 years, and being of considerable interest we 
give short abstracts of them below. 


11,804. “Improvements in the insulation of electric conductors, 
applicable to the manufacture of compound conductors for 
ecol eo other urposes.” A. W.L. Rxppre. (E. D. McOracken.) 
ber 2n ый Relates to 5 ун нај 
telephones, or for win electro-magnef$ for electric lighting. 
Thin manilla bark or other vegetable fibrous material is used in the 
form of strips, being applied to the wire with an adhesive solution of 
India-rubber. If paper is used it is found preferable to waterproof 
it by it through a bath of melted paraffin wax. The fibrous 
is wound in a spiral form, the spiral being in pitch about 
half the width of the strip, so that one strip forms a double layer, 
and two strips form four layers of insulation. When the wire is used 
for telophonie work an induction or secondary wire is wound spirall 
round the insulated primary wire and itself insulated. 4 claims. 


12,215. Improvements ín telegraphic transmitting instruments.” 
F.H. W. Hiaams. Dated September 9th, 1884. Relates to trans- 
mitters sending alternating currents. Against the face of a con- 
tin driven ratchet-w presses a friction disc attached to the 
axle. Surrounding this axle is a barre) having a helical line of pins 


stopped by projections actuated by keys. The barrel carries an arm 
bearing a passing through a slot in the contact-wheel linked toa 
pawl, which is carried by a wheel, and takes into the teeth of the 
ratchet-wheel. The arm is also connected with the wheel by a spring. 
Contact springs alternately touch the projections of а contact-wheel. 
When the pin barrel is Hopped by de ressing а key, the friction-disc 
and contact wheel are round s little farther; the spring is 
stretched, and the pawl is disengaged from the moving wheel On 
the release of the pin-barrel the contact-wheel is started by the 
friction disc. The spring causes the pin-barrel to overtake the 
contact-wheel, and the pawl, taking into the moving wheel, forms a 
firm connection between the two wheels. This arrangement ensures 
a smooth action. 4 claims. 


12,708. “Improvements in electric railways.” J. Y. Jownson. 
(E. Bentley & Knight.) Dated September 23rd, 1884. Relates to 
slotted conduits for electric railways. The conduit is made up of 
four timbers supported pr croni ties over a draining channel and 
held in place by vertical bolts. The conductors are supported on 


таш held out from the sides of the conduit by wooden pins. 20 
claims. | 


12,953. “Improvements in printing telegraphs.” W. Н. Davrse, 
(G. B. Scott.) Dated September 29th, 188€. The type wheel is 
rotated step by step by alternating currents sent to line, and impres- 
sions are taken from it by prolonging the current last sent. A shaft 
to which a suitable motor is frictionally geared carries a rotating arm 
and disc or cylinder, having alternate conduc and non-conduct- 
ing spaces on its surface. In frictional contact with this disc are two 
spring fingers, separated by'a distance equal to one of the insulating 
sections, which are slightly wider than the conducting ones. The 
fingers are connected by wires to opposite poles of two generators. 
The conducting portion of the disc is in connection with a hub, on 
which bears an arm joined up to & line. Fixed just out of the plane 
of rotation of the arm is a plate holding a series of electro-magnets 
in connection with а local battery, one for each letter of the key- 
board and corresponding in position to the letters of the type wheel. 
When any key on the bcard is depressed, the battery is brought into 
action, and the corresponding electro-magnet attracts its armature, 
thus causing a brass pin to project and stop the rotation of the arm, 
and prolong the current being sent at the moment. The type wheel 
and printing mechanism are of the usual construction, but the 
escapement is of the form known as “ recoil,” the pallets and teeth 
re аш in order to, assist the spring, &c., in driving the type 
wheel. 8 claims. 


— 


ABSTRACTS OF PUBLISHED BSPEOCIFICATIOBS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 
964. An electric lighter for pipes, cigars, and cigarettes.” F. W. 
WmurrrLB. Dated March 29th, 1595. Relates to a device for lighting 


pipes, cigars, and cigarettes. It consists of а case or holder, which 
contains a battery so arranged as to cause a piece of platinum wire 
to glow or become heated sufficiently for the purpose of lighting 
pipes, cigars, and cigarettes. 2 claims. 


39,968. "Improvements in secondary batteries.” D. D’ARBBL. 
Dated February 10th, 1898. Relates to secondary batteries and 
consists of a metallic box, the sides of which are formed of metallic 
frames, on which leaden gratings are fixed in any convenient 
manner, the grs 5 be Күт 3 1 а 
partially gra ox is turne toas plate on being filled 
А metallic paste composed of, for the positive plate 70 per cent. of 
minium, 20 per cent. water, 10 per cent. of sulphuric acid; for the 
negative plate, 70 cent. of litharge, 20 per cent. of water, and 
10 per cent. of sulphuric acid: these quantities may, of course, be 

ed if necessary. The accumulator plate is provided with feet 
fitting into the bottom of the ebonite box and allows the passage of 
the active liquid. 3 claims. 


6,186. Improvements in or relating to secondary batteries.” В. 
Happan. Dated May 208, 1898. This improved battery is oon- 
stituted by the juxtaposition of flanged diaphragms of insulating 
material supporting the electrodes arranged symmetrically on their 
surfaces. The diaphragms are made to nest together so as to form s 
number of chambers equal to the number of diaphragms less one, tbe 
flanges of the diaphragms are so made as to fit together and make 
a tight joint with the help of a suitable luting, for instance, each 
diaphragm, with the exception of the two end or final diaphragm in 
which the flanges on the outer side are omitted, may have two flanges 
on the one side and one on the other side, so that the flange may lis 
between the flanges of the next diaphragm. 4 claims. 


9,154. “Improvements in electric lamps.” T. B. H. Dated 
April 18th, 1898. Relates to electric lamps and more especially to 
portable electric lamps to be carried upon cycles or other vehicles at 
night. It consists of a ring rectangular in transverse section, of 
vulcanised fibre or other suitable material non.conducting electricity. 
To the front of this ring is fixed by screws, a metal ring carrying * 
plain transparent glass plate, and to the back of the ring is screw 
a metal back, domed, or of other convenient shape, which serves М А 
protection to an inner parabolio reflector. e interior of the 
parabolic reflector is silvered or polished so that it reflects as much М 
ible of the light from a incandescent electric lamp W 
carried in such a position that the incandescent filaments is tit 
as nearly as possible in focus of the parabolic reflector. 3 claims. 
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А RECENT journey to Guildford brought to our attention the 
question of electrical haulage on canals, At Guildford there 
has been installed an overhead wire system on the trolley 
principle, by means of which a motor vessel can traverse the 
Wey navigation by eleotrical power. Such a system implied, 
of course, the carriage of an electrical motor by the vessel, or 
at least the use of a towing vessel to tow ordinary barges. 
We notice, too, that at the current meeting of the British 
Association there is a paper dealing with the Thwaite system 
of canal haulage, We believe that the essential principle of 
the Thwaite system is the use of a rigid railway of channel 
bars or other sections carried upon posts, and serving as the 
rails along which runs а small motor truck, which simply takes 
the place of the familiar framework horse. We have seen a 
good many canals in our time, but we never remember to 
have seen a decently fed and well conditioned horae e palling е a 
canal barge. 

The condition of canal horses ie, in fact, а standing 
reproach to the whole canal interest, and we are pleased, on 
other than electrical lines, to welcome the Thwaite system. 
There was & time when the canals of this country oocupied 
a much larger space in public attention than they do now. 
They served as the carriers of the early century, at the time 
when the trade of the country was expanding after the long 
war period, and the roads were crowded with vans and stage 
coaches, and generally the carriage facilities of the country 
were insufficient, In fact, Brindley, who built the Bridgewater 
Canal, died in 1772, and had already inaugurated a consider- 
able system of canals, which were во soon to be employed 
by the expansion consequent on Watta's improvement of 
the steam engine. Perhaps in these лу days good cattle 
were employed on canal haulage. 

The Duke of Bridgewater was a ‘keen-sighted man, and 
he observed: “ The canals will last my time, but I don’t like 
the look of these damned tramways,” and in the long ran 
the damned tramways pretty well ran the canals off the 
road to the extent at least, in опе case, of a railway being 
laid along the dry bed of a canal. But the canals did not 


get fair play. They fell into the hands of the railway interest, 


and the railway interest at once proceeded to pat in force a 


policy of strangulation. 


Moreover, there was no genuine attempt tọ help the canals 
to compete with the railways; no system of trunk lines was 
attempted. Between Manchester and London, we believe, 


at опе time there were two short lengths of canal which 


would only pass narrow boata, and there could be no through 
traffic of large barges. The banks were allowed to fall in, 
the lock gates were allowed to rot away, and a policy of sheer 


‘neglect dominated the canals of Great Britain. Some of this 


was due to the: neglect of the public who patronised the 
А 4 D 
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railways, and were so short-sighted as to allow them to be 
absorbed, or ruled, by railway men. Railways were the 
fashion, trade was bounding, and a few shillings here and 
there was a mere nothing to men who, once they could get 
into a trade by having command of capital, were sure of & 
fortune. | | 

But в canal if free, though it may not be very suitable as 
a carrier of perishable goods, is eminently suited for slow 
heavy traffic, and when not controlled by railway influence 
the canals of Lancashire were used by the cotton spinners to 
bring potton from Liverpool because their charges were less 
than reilroad charges. Indeed, it was to the excessive rail- 
road charges that the Manchester Ship Canal owes its 
inception, and with all the outory about this canal being во 
bad an investment, it is a fact that if it had been better 
managed in its making it would to-day have been paying, 
and in the near future it seems even now likely to be в pay- 
ing concern. 

In short, the canals fell out of the public regard and were 
neglected. They never were allowed to grow beyond the 
tractive ability of a horse until within а comparatively late 
date, when tug boats were introduced on the Bridgewater 
and the Leeds and Liverpool canals, and possibly others. 
It is said that the use of screw propellers is not beneficial 
to the banks, and that the better system of haulage is by a 
beast on the banks. 

Mr, Thwaite would simply make this beast of the 
electrical kind. We have often thought that a light tramway 
along the towing-path, with а geared-down steam motor, 
would prove better than any horse traction ; but such a motor 
involves an attencant. 

With an electrical system no attendance is necessary, nor 
need the motor be of large size or weight. Owing to the 
lateral pull of the tow rope the grip weight of the motor is 
inoreased by such lateral pull in the ratio of the tangent of 
the rope angle to the amount of rope tension. Moderate 
motor trucks would be sufficient. 

The great advantage of canal traction is that there are no 
grades, It is not necessary to carry а pair of 25 H.P. 
motors to pull & load over the grades when the average H.P. 
is only three or four. A 2-H.P. motor, if proved once 
sufficient, will always be so for a given gpeed, and the speeds 
on а canal must never be excessive. At the speed of a horse 
a barge of many tons burthen can be hauled along a canal. 
The resistance at low speed is only moderate, and would be 
a good deal less were barges built on better lines in place of 
being made as nearly a8 possible to the plan of the locks, in 
order to carry a maximum of goods. 

Given в canal from the Yorkshire coalfield to London, free 
to charge rates at which the canal could pay good interest, 
and the haulage of coals to London need not be half the 
present railroad charges. 

At present there is often considerable trouble with the horse 
at the bridges of over roads. These will not allow the horse to 
pass through, and the rope is cast off, and time is 
ost at such bridges. With the electrical haulage car the 
carrier rails can be taken through many of these small 


bridges. 


of the blast furnace, 


However looked at, the electrical system is 
promising, and we believe Mr. Thwaite is combining it 
with his system of blast furnace gas utilisation, Bo that 
we may shortly see canal boats hauled by the waste fuel 


Some time ago William A. Bone and 
John Wilson noticed that acetylene 
undergoes a well marked change on 
exposure to bright sunlight, and in view of the fact that the 
use of this gas as an illuminant is being advocated, they 
determined to investigate the change. At a meeting of the 
Chemical Society held on June 16th, they described the 
resulta which they bad ғо far obtained, and we commend 
them to those who are endeavouring to exploit this new 
illuminant, especially since some of the lamps in which it is 
used are made of glass, which is, of course, transparent. Of 
course, we know perfectly well that under the ordinary 
conditions in which an acetylene lamp would be employed, 
sunlight is not available, but we have never heard that these 
lamp reservoirs are kept in the dark until the moment they 
are required for use. The subject is of sufficient importance 
to warrant a somewhat fuller abstract than usual of the 
chemical methods employed in determining the change which 
acetylene undergoes. Tubes of about 100 oc. capacity, 
drawn ont at each end and terminated by capillary glass taps, 
were filled at atmospheric pressure with pure acetylene 
prepared from copper acetylide and dried by passing through 
a concentrated solution of potassium hydroxide, Some of 
these tubes were exposed on the roof of the laboratory 
throughout June and July of last year when the weather was 
particularly fine. After two or three days’ exposure, a faint 
brown deposit was observable on the inside of the bulbs, 
This gradually increased in extent and thickness until, at the 
end of a fortnight, the tubes were entirely covered with a 
dark brown, greasy deposit, The change was evidently due 
to the action of suulight, for if a portion of the tubs were 
screened from the light, no deposit was formed over the area 
go protected, and, further, after the tube had become coated 
with the opaque deposit, no farther action was noticeable 
even after prolonged exposure. Acetylene was decomposed 
to a less extent when exposed in tubes during August and 
September, 1897, than during the previous two months. 
The decomposition is independent of the presence of віт, 
because acetylene mixed with its own volume of oxygen or 
nitrogen was exposed to sunlight for a very long period 
without any appreciable change occurring. A slight con- 
traction in volume was observed when tubes exposed daring 
last summer were opened over meroury. A measured quantity 
of the gas sent into a Hempel pipette containing а freshly 
prepared ammoniacal solution of cuprous chloride was quickly 
reduced to about 2 per оеш. of its original volume. 
The residual gas, after treatment with dilute gulphurio 
acid, appeared to contain a fairly dense hydro-carbon 
absorbed by fuming sulphuric acid, mixed possibly 
with a small quantity of hydrogen; no saturated 
hydro-carbon could be deteoted. The solid deposit 
on the side of the tube was removed by treatment with 
fuming nitric acid, in which it does not dissolve to 
any appreciable extent. On removal of the acid 
filtration, irregular, yellow platea remained. The acid 
filtrate was carefully tested for the presence of nitro- 
derivatives of benzene and naphthalene, but without 
success. The yellow plates were insoluble in hot 


The Action of Light 
on Acetylene, 


' benzene and could be heated at 27 0° without melting or 


undergoing any change; they apparently consisted of & 
very dense hydro-carbon or hydro-carbons. Messrs. Bone 
and Wilson are working this summer on larger volumes 
of acetylene, and they hope eventually to determine 
the nature of the products obtained during its decom- 
position under the infiaence of sunlight. It is 00D- 
ceivable that they roay discover that these products 
are capable of exercising а dangerous influence, and we 
are quite sure that even the most ardent advocates 
of acetylene will welcome fuller information oD 
subject. 


ant iram 
wal dà 
change vx 
к. Gic 
ary gla 
ore ira 
e Sud 
p hag 
Loud 
xu, il 
f the bok 
йй 
rered Ti 
үш 
„п 
yer the i 
(ome 
1 
deny 
Angas @ 
r0 no 
s 


| peated 
the absolute breaking limit." 


—— m Ed 
Vol. 48. No. 1,085, Sr run 9,198] THE ELEOTRICAL REVIEW. | 808 


TLL 2———— а наннан 


FATIGUE AND DETERIORATION OF 
METALS. 


FATIGUE of metals is the name given to the effect produced 
by often repeated impacts or strains; in other words, it is a 
relaxation of the cohesive force. The metal is said to be 
worn out, and, as a matter of course, when in that condition, 
will break at its weakest point. This most important factor, 
leading to the destruction of the best of materials, is hastily 
passed over or entirely ignored, and the secondary effect of 
this cause, the granular appearance of the fracture, is elabo- 
rated npon and theorised over in a way that is anything but 
creditable to our knowledge of the properties of metals and 
the laws of nature. The important factor referred to is the 
ability of a beam, an arle, or a tire to conduct vibrations 
rapidly away from the point of impact, and distribute the 
motions thus caused, uniformly and uninterruptedly, from 
particle to particle, through the mass of the material during 


the longest possible period of time without fatiguing the 


metal. 
Let us take a bar of metal, and place one end of it in the 


fre. We know that the heat, by virtue of the conductivity 
of the metal, will travel from the heated end to the other b 
vibrations of the particles of metal in close contact with eac 
other. Asa matter of fact, we can feel or observe the heat 
aa it travels along from one end to the other, and it seems 
probable that motion imparted to the metal is’ transmitted 
similarly, s.e., by the vibrations of the particles. 

Impurities, flaws, irregularities of structure, or unequal 
density, will cause motion to be retarded, deflected, or 
arrested, во that the sound parts of a defective piece are 
taxed more than if the metal were homogeneous. It is natural 
then that vibrations many times repeated, must have a de- 
terlorating effect, and when that point of deterioration is 
reached where the vibrations are not carried along any more, 
the metal is said to be fatigued. | 

Now, ав to the structural condition of а fatigued metal, 
it may be assumed that a fracture is ded by an initial 
separation of the particles, and that this is likewise preceded 
by a relaxation of the cohesive force of the icles or 
crystals, which are supposed to overlap and interlace at their 
ends, In tension or flexure these orystals stretch out, so that 
оп a ragged fracture we see the light reflected from their 
sides, and thus a fibrous appearance is developed. Sudden 
fracture does not allow the crystals to stretch, so we see their 
ends get a crystalline fracture; but this kind of a fracture is 
no indication of a crystallisation of the material, as is often 
thought or judged by inexperienced engineers. This 
crystalline а nce, as it is termed, is entirely due to the 
fact that the kind of stress brought about by violent blows 
ot shocks does not permit of the gradual bringing under streas 
of some crystals before others, thus straining them beyond 
their elastic limit, seriously injuring the continuity of the 
metal and imparting to the fracture this peculiar appearance. 

Many experiments have been made to ascertain the kinds 
of strain a metal will stand before breaking down. Prof. 
Spangenberg's experiments, made for the German Govern- 
ment, prove that there is & limit of strain within which iron 
is practically indestructible, and that the limit is but a little 
over 30,000 Iba. per square inch for the best iron. He also 
made the following statements :—‘ Rupture of a material 
may be c used by re vibrations, none of which attain 
ne Е “The differences of the 
limiting strains are sufficient for the. rupture of the 
material.” Assuming the lower limit of tension at zero, it 
follows from the law that the number of repeated strains 
necessary for rupture is inversely proportional to the greatest 
ега borne by the fibres which are subject to the greatest 


The fact that some metals endure or last longer than 
others is in a great measure due to their composition and the 
treatment they receive while being forged, cast, or machined 
into the required form or shape, been demonstrated by 
many experiments. A bar becomes stronger the greater the 
hammer treatment which it receives, because the crystals 
become finer grained, thus getting a better hold on one 
another, and, moreover, there are more crystals per square 
Inch after the treatment. Overheating, or heating without 
hammering, tends to loosen the hold which the orystals have 

pon each other, as well as do vibrations, either lengthwise 


or sidewise. The weight of the hammer used for forging 
has a great deal to do with the structure of a material, as 
different materials or larger pieoes need differently weighted 
hammers. For example, steel requires a heavier hammer than 
iron, for iron is more plastio than steel at a working heat. The 
largest crystals, and the coarsest and weakest structures are 
found when iron or steel is allowed to cool slowly in a state 
of rest. If the finest orystals and best structures are formed 
by quick cooling and violent agitation of the hammer or 
rolls, or by careful heating to just the right temperature 
to cause the formation of fine orystels, it would be somewhat 
anomalous to assume this to be reversed in the cold state, 
and that cold iron and steel can be shaken up into coarse 
orystals and a weak condition. It may be possible that such 
an anomaly could exist, but it seems more reasonable to sup- 
pose that when an axle or a crank pin breaks and develops 
in the interior large and weak crystals, that those crystals 
were formed there by too much heat, too slow cooling, or too 
little work when the piece was formed. Hammering of 
round pieces between flat dies is dangerous, as the pieces are 
liable to crack an open in the middle, of which no evidence 
is given on the exterior; it is much safer to hammer them 
in swedges, or, better still, to roll them in grooves. | 

Mild steel is stronger, tougher, and more ductile than iron, 
and can be produced safely in large masses, and, when treated 
property, can be worked into the most difficult shapes. The 
use of high steel, although hard and of great tensile strength, 
is very hazardous, because of its great change in volume for 
a slight change in temperature; but it can be made ductile 
by annealing and then worked cold. Cold working does not 
hurt the tempering qualities of steel, but it decreases the 
specific gravity, and therefore cold handling is not good 
unless it be followed by annealing. Mild steel is more 
enduring for repeated deflections, but when subjected to rapid 
vibrations, as in a hammer rod, higher steel is better when 
it is well annealed and perfectly smooth. A hammer rod 
once broke in an unusual place from having a fine lathe 
mark on it which checked the vibrations, and this caused a 
small crack to form: this rod, however, was not annealed, 
Steel is not fibrous, as is wrought-iron, bat it is crystalline, 
and, therefore, sharp angles should be avoided. In an 
article of Prof. Langley’s, he statea that he found the 
modulus of elasticity of mild, medium, and hard steels, 
tempered and untempered, to be practically the same. 

e are indebted for the above to an article by Mr. Walter 

A. Zinn in the Wisconsin Engineer, Vol. ii., No. 2, page 165. 
Mr. Zinn carefully compares the relative advantages of steel 
and iron for railway carriage axles, and considers that, from 
the point of view of the fatigue of metals, there is more to 
be said in favour of iron than of steel. He comes to the 
same conclusion, also, with regard to pinion shafte, and gives 
some interesting particulars respecting the life of the pinion 
shafts operating & large drawbridge at Chicago. 
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THE WELLINGBORO' RAILWAY ACCIDENT. 


Tux terrible accident which befel the newly equipped Mid- 
land train which left St. Pancras for Manchester and other 
important points on the route at 6°45 on the evening of the 
2nd inst. will be deplored by all alike. That a magnifi- 
cently appointed train, embelli-bed with all the most modern 
appliances, comprising first and third olass dining carriages, 
should be dashed to pieces, several lives lost, and many more 
injared, all by the negligence or carelessness of some indi- 
vidual in allowing a heavy luggage barrow to fall from the 
platform on to the road in front of the approaching express 
seems incredible—that such a disastrous result, attended with 
such sacrifice of life, will surely rank as one of the most 
extraordinary, as also one of the most deplorable accidents of 
modern times, none can donbt. It displays & new source of 
danger, for railway luggage barrows are indispensable, and 
apparently a sufficient degree of strictness is not observed, 
or шо from iain а " not quite clear, be observed 
in allowing irresponsible e to interfere with them. We 
sympathise with the Midian —so long free from aocident— 
and we sympathise with the poor sufferers by the accident. 
It seems marvellous that a powerful ſooomotive, some 
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45 tons in big pi travelling at a speed of some 40 to 50 


miles an hour, should have its course diverted by such an 
obstruction. We quite recognise that the barrow was not an 
ordinary luggage barrow, but one of those large four-wheeled 
trucks which are to be seen in nse at all large stations for the 
removal of masses of luggage and other heavy articles. Still, 
the impaet of the engine must have been во great that it is 
wonderful the obstruction was not torn to pieces without the 
derailment of the train. There has probably been some 
other factor in operation, the details of which have not yet 
come to light. — 
_ There ‘is one feature in the misfortune which will attract 
general attention, and that is the fact, for it appears there 
can be no question that the fire which took place in the 
front portion of the train was caused by the compressed gas 
used for lighting the train. The carriage was broken to 
pe and the gas connections were torn off. The impact 
id not pnt out the gas. The débris took fire and the 
result may be imagined. That the accident occurred where 
it did, near to a station, and at а time when aid was readil 
obtainable was fortunate, for had it been at a later hour a 
beyond the region of immediate help, the destruction would 
have been more serious. 

We have little doubt that what has occurred will tend 
largely to illustrate the danger of the form of illumination 
employed in this unfortunate train, and the desirability of 
persevering in the use and application of electricity. If 
cost is the question, what can it be compared with a result 
such as that which might have supervened in this case ? 
That electricity will eventually ba the illuminant employed 
there can be no question. That improvements in accumu- 
lator cells may and will be effected rendering them more 
reliable for such a service we do not doubt, but in 
the generation of the current we all know there is 
not great room for advancement. The efficiency of the 
rns cannot greatly exceed that of the present day. The 
Midland Company has been е as а pioneer in most of 
our railway improvements, The trains which it is now 
putting upon its line are trains de luze, and the only deficiency 
Is that of the mode of lighting. It is quite true that other of 
the English companies, with the exception of the Brighton 
Company and certain stock on the South Eastern dll light 
their trains as a rule with gas. We confidently look forward 
to a change in this, and that опг large companies whose 
trains make long and rapid eee will be the first to 
accept that which has ocourred as an object lesson not to be 
disregard 


LIGHTING, HEATING, AND LIFT POWER 
. FOR MANSIONS LET AS OFFICES OR IN 
“PLATS.” | 


нех a sufficient steam supply is available, directly fulfilling 
the requirements both for mechanical power and for heatiny, 
it would primá facie, most undesirable, from an 
economic point of view, to convert mechanical into elec- 
trical energy, to employ this for charging a storage battery 
яв well as for lighting, and to reoonvert the greater portion 
of the electrical into mechanical energy, by means of a 
motor, for working lifts or “elevators.” Nor does the very 
peculiar condition of a supply of steam power, in the form 
of steam, from a distant central supply station, increase the 


apparent probability of the successful working of such an 


Adee bow to have gi leto satiat 

NS owever, appears ave given complete satisfac- 
tion i the lofty bat narrow edifice, known as the Cush- 
man Building, which is situated at the north-east corner of 
Broadway and Maiden Lane, in New York. The building 
occupies a ground area of only 25 x 50 feet; on the other 
hand it is 18 stories high, including the ground floor, with 
basement and sub-basement beneath. The sub-basement is 
cat up by truss foundation beams into four small divisions, 
each measuring 12 by 24 feet, and it is only 10 feet in 
height. Nevertheless, it contains all the various machinery 
and appliances, and serves as the engine, elevator, and storage 
‘battery room. A boiler is dispensed with by the adoption of 
a steam service from the New York Safety Steam Power 
Company. A 8-inch service pipe is connected to the Steam 


_ Company’s meter, and thence 


storage 
. type of the Electric Storage Battery Com 
e 


passes {0 the.engine, also 

mitting of a supply of live steam to the heating UE 
through a reducing valve, when necessary. The engine is 
horizontal, of the type termed “Ideal.” Supplied with 
steam at 80 lbs. pressure, it generates about 25 H.P. The 
exhaust passes through & 4-inch pipe conneoted with the 
heating system and an exhaust head on the roof. A suppl 
of hot water can be obtained from a heating tank in w 

live or exhaust steam can be used. This engine works an 
mo, developing 20 kilowatts at 230 


the 
fact that the battery cannot be ү with, exhibits the 
uil kind of ар i 


battery consista of 118 oells of ud 
y, of Phil- 
bia. Each cell has four xide and five spongy-lead 
plates, measuring 10} x 104 cbe The y 
аге of the Manchester (Rhodin) type. These cells are all 
ently connected ш series, and give an output of 
820 ampere-hours, at а normal discharge of 40 amperes. 
The dynamo and the storage , in combinatio 
supply about 500 16-C.P. incandescent lamps, distribu 
amongst the five office rooms on each u 
three stores on the ground floor, and also work two Sprague 
screw and multiple sheave electric lifta, together with several 
pump and ventilating motors. PEN 
According to the American Electrician, “ The operation of 
both lights and elevators from the same connected generating 
dynamo and storage battery at 230 volta gives excellent ssr- 
vice, notwi ing the exceedingly heavy starting currents 


required for the elevators.” There are two of these, the 


fully loaded cara in each case weighing 2,200 lbs. and tra- 
velling at the rate of about 300 feet "рег minute. The 


hoisting machines, supplied by the 8 e Electric Oom- 
pany, are of the multiple sheave screw and sliding nut e 
and each machine is worked by a 35 Н.Р. motor: 


experience obtained with these lifts has led to the undoubted 
conclusion that no steam hydraulic machinery, which could 
be contained in the space allotted to the electric appliance, 
could give equally satisfactory results. u 
Messrs. Osterberg & Sutton, the engineers who have carried 
out this installation, consider that “the satisfactory and 
economical working of the plant, and the fact that steam 
service used in this indirect manner has proved more de- 
sirable than either more direct steam or. electric 
street service, is due to the circumstance that tbe electric 
elevator takes current corresponding to its load, and to the 
peculiar. ability of the storage battery to average the varying 
demand." The nature of this demand oan be understood 
when it is stated that 125 amperes are required to start and 


. 80 amperes to run each of the two elevator cars when ascend- 
ing and fully loaded. The elevators descend without any 


‘current consumption, and should be operated so that one i$ 
ascending whilst the other descends. At the present time, 
owing to the small lighting load during the summer, it is 
not necessary to run the dynamo continuously during the 
day. From 8 a.m. to 1 p.m. it is utilised in charging en 
18 


battery, and, in conjunction with it, in supplying both 


and power. From 1 to 4 p.m. the dynamo is shut down, 


and the battery is used alone; and from then, until ô p. m., 


the dynamo and battery are sgain worked together. 
The storage battery is in between the lighting 


and elevator services, and the potential of the lighting bus 


to which the dynamo is opnneoted is “ boosted up” whilst 
the battery is being charged. As most of our readers are 
aware, the somewhat inelegant and unmeaning term, 
A booster,” was coined by Mr. W. S. Barstow, of the Brooklyn 
Edison Illuminating Company, to designate “any electro- 
magnetic generator of which the armature is connected in 
series with a transmission conductor or feeder with the object 
of compensating for the loss of voltage in that conductor. 

In the present case the booster is of the separate and directly 
connected motor-driven dynamo type supplied by the General 
Electric Company. The motor and dynamo are both multi- 
polar, working at about 800 revolutions per minute. Incase 


the potential, after the battery has become fully 


floor, and to the 
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should become too high for the incandescent lampe, switches 
are provided to reverse the shunt booster field, во that its 
potential may be opposed to that of the battery. 

Although there may be no immediate 
station steam eervice in the metropolis and other large towns 
in this country, the successful installation in the Cushman 
Building may have an important bearing upon the problem of 
lighting, pini d and supplying lift power in our own large 
buildings intended for public or for private uses. It is true 
that the system of open fires retains a strong bold проп our 
predilections and prejudices. But, however eligible they 
might be in an old-fashioned country house, some 80 or 40 
coal fires with their attendant ministering angels and their 
ashes, would be an intolerable anachronism in а modern 
polypartite mansion. Asbestos gas fires constitute a decided 
improvement, bat they are comparatively expensive if not 
dangerous; and, if it be merely the appearance of warmth 
that is required, in addition to the thermometric effect, a 
great show can be realised by means of a oouple of incan- 
descent lamps and suitably coloured tinsel. Heating by 
means of electricity is economically out of the question; a 
kilo of average coal will yield 9,000 kilocalories, and, even 
supposing that a H.P.-hour electrical could be obtained with 
the weight of fuel, to go to the expense and trouble of con- 
version in order to obtain less than ,',th of the above 
quantity of heat conld be justified only by the utter 
impracticability of what are really very convenient and 
economical systems of heating by hot water or by steam. 

Fuel or steam, generating heat and power, is in itself 
insufficient for the in view; and electricity, gene- 
rating light and power, is also insufficient in itself. Both 
foel or steam and electrical energy are required for the three 
desiderata of light, heat, and mechanical power. Given fuel 
or steam, we can obtain the electrical energy from this eource, 
or it may be ex t to obtain it from a central supply. 
Bat if fuel or steam be in any degree of ab:olute necessity, 
the inducement to organise local electric generating units is, 
in most cases, and especially when central rates are high, 
o7 Аре additional outlay being comperatively small, 

e additional expenditure for labour being perhaps nil. 
Bat why, in any case, should we generate more electrical 
power than is required for lighting purposes? Why should 
we obtain this power from a mechanical source, and employ 
the latter indirectly, instead of directly, to produce a mecha- 
nical effect? The answer, we take it, is to ba found in the 
acknowledged superiority of the electric elevator to any 
steam, hydranlic or other lift system that has been tried. 
Lastly, why should an electro-chemical battery, with an 
energy efficiency of not more than 64, be used for storing 
electric energy produced? ‘The answer would appear to 
be in this case that the storage battery gives to the whole 
system an elasticity, an automatic regularity and smoothness 
in working, attainable only by this means. 


eer —. 
THE INFLUENCE OF THE SILENT DIS- 


CHARGE OF ELECTRICITY ON ATMO- 
SPHERIC AIR. ' 


т 40 years ago the late Prof. Andrews observed 
т Ке, air is exposed to the action of the silent discharge 
vds ectricity it contracts to a certain extent; that if it be 
а left іп contact with oil of vitriol for a few hours it 

ergoes further contraction ; and that if the residue be 
be ere again submitted to the discharge its volume may 

yet further diminished. He accounted for these phe- 
x. by Supposing that one or more of the higher oxides 
time. "NR bad been formed from the air. At the same 
e 5 called attention to the fact that it is impos- 
nantiti generate ozone in oxygen which contains small 
is са of nitrogen if the mixture has recently been 
ыан the action of disruptive discharge. This he aleo 
койы ү presence of a trace of hyponitric acid gas 

: 1890 s MEN sparke,” (Transactions Royal 

belot (Comptes Rand 

fenille a: us, 1881, v. 92, p. 82), and Hante- 
"my = СВарројв (Comtes Rendus, 1881, v. 92, рр. 80 and 

, recognised oxides of nitrogen among the pro- 
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ducts of the action of the silent discharge on atmospheric 
air, and most of Andrews's successors in this field of work 
have taken pains to employ very oarefully purified oxygen 
for their experiments. Our knowledge, however, of the 
phenomena described by Andrews still stands almost at the 
stage at which he left it; and, therefore, as the subject is 
both interesting from the scientific point of view, and of 
some importance to those who seek to apply ozone medically, 
and for other technical purposes, Messrs. William Shenstone 
and William Evans have spent some time in an attempt to 
follow up this part of Andrews’s beautiful researches. A 
paper on these results was recently read by them at a meet- 
ing of the Chemical Society. 

The work described in this paper by no means exhausts 
the subject, but the resulta already obtained кене 
to the society at this stage, because they ma found 
interesting and useful to other workers, and becanse the 
difficult character of the experimenta still to be carried out 
may make future progress rather slow. Ж 
. À method of detecting nitric peroxide in the presence of 
ozone was first considered, and the authors of the paper 
determined to draw the gas to be tested through a very dilate 
solution of soda, and then determine the nitrate formed by 
means of Riegler’s reagent. They next made some experi- 
ments on the influence of the silent discharge on moist alr, 
and then having obtained a general idea of the mode of 
action of the silent discharge on air, their subsequent experi- 
ments were arranged largely for the purpose of gaining 
answers to the following questions :— 

(a) What is the highest yield of ozone that can be obtained 
from air under the most favourable conditions ? 

(b) At what stage is nitric peroxide first formed, and what 
is its subsequent history ? | hu 

(c) What influence has the presence of moistare on the 
various phenomena under investigation ? 

. Twelve experiments are described, and tbe conclusions 
may be summarised as follows :— : | 

Oxygen, dilated by nitrogen, yields a higher proportion of 
ozone when submitted to the influence of the silent discharge, 
uuder given conditions, than pure oxygen; the proportion of 
oxygen ozonised may be as high as 98 per cent. of the oxygen 
submitted to the discharge. This fact dererves the notice 
of those who are interested in the tecbnical applications of 
ozone. If the process of ozonisirg air be not pressed too 
far, no peroxide of nitrogen will make its appearance. The 
presence of water vapour is very favourable to the produc- 
tion of a high yield of ozone, and retards the appearance of 
nitric peroxide. At a certain stage in the process of 
ozonising the oxygen of the air, which depends on the 
amount of vapour present, and probably, aleo, on the tem- 
perature of the gas, nitric peroxide is formed. lts appear- 
ance is immediately, or almost immediately, followed: ya 
rapid disappearance of the ozone, and this, in its turn, resulta 

in the destruction of most of the nitric peroxide. That, as 
stated by Andrews, the presence of a trace of nitric peroxide 
renders it impossible to convert oxygen into ozone by means 
of the silent discharge. That nitric peroxide and ozone, 
when moist, do not mutually destroy one another at. 0°, or 
do во at a very slow rate, unless they are under the influence 
of the silent discharge, 

In the discussion which followed, Dr. Soott asked 
if the diminution in the quantity of nitrogen peroxide pre- 
sent whén all, or almost all, the ozone had again been decom- 
posed, might not be explained by its conversion by the moist 
air into nitric acid, and so overlooked by the method of 
estimating the oxidised nitrogen which would not recog nise 
it in this form. Mr. Shenstone, in reply, said that he had 


not studied the effect of disruptive discharge, nor that of 


other diluente. In reply to Dr. Armstrong, he said that the 
electrical conditions had been carefully regulated in the 
manner deecribed in a previous communication to the 
Society, but all such details were now omitted, in order to 
economise space. In the present experiments, the difference 
of potential at the “spark gap" was about 18,800 volts. 
With regard to the question asked by Dr. Scott, of course 


‘one could not be sure thet no nitric acid had been formed 


when the nitric peroxide disappeared in the presence of water, 
but this could hardly have occurred with the dried gus, and 
the behaviour of dried and damp gases seemed to correspond. 
Moreover, the gas was always remeasured after the ozone had 
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been destroyed, and the amount of permanent contraction 
did not support the idea that the nitric peroxide had been to. 
апу considerable extent converted into nitric acid. 

e shall await with interest the results of the further 
researches which Messrs. Shenstone and Evans have an- 
nounced their intention of carrying out. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


ABSTRACT OF PRESIDENTIAL ADDRESS BY Sm 
WILLIAM CROOKES, F. R.., V.P.0.8., FRESIDENT, 


For the third time in its history the British Association meets in 
your Ойу of Bristol. The first meeting was held under the presi- 


dency of the Marquis of Lansdowne, in 1836 ; the second under the 


presidency of Bir John Hawkshaw, in 1875. Formerly, the President 
unrolled to the meeting a А лине of the year's p s in physical 
and biological sciences. Tc-day, the President us reatricts him- 
self to specialities connected with his own work, or deals with ques- 
tions which, for the time, was uppermost. To be President of the 
British Association is undoubtedly a great honour. It is also a great 
opportunity and a great responsibility ; for I know that, on the win 
of tbe press, my words, be they worthy or not, will be carried to a 
points of the compases. I propose, first, to deal with the important 
question of the supply of b the inhabitantes of these islands, 
then to touch on subjects to which my life work has been more or 
less devoted. I shall not attempt any general survey of the sciences; 
these, so far аз the progress in them demands attention, will be more 
fitly brought before До in the different sections, either in the 
addresses of the presidents or in communications from members. 

A considerable portion of the Address is then devoted to the wheat 
supply of the world. 

me years ago Mr. Stanley Jevons uttered a note of warning as to 

the near exbaustion of our British coal fields. But the exhaustion of 
the world’s stock of fixed nitrogen is a matter of far 


ter im- 
ce. It means not only a catastrophe little short of starvation 
or the wheat eaters, but indirect , scarcity for those who exist on 


inferior grains, together with a lower standard of living for meat 
5 scarcity of mutton and beef, and even the extinction of gun- 
powder. 

There isa gleam of light amid this darkness of despondency. In 

its free state nitrogen is опе of the most abundant and pervading 
bodies on the face of the earth. Every square yard of tbe earth's 
burface has nitrogen gas pressing down on it to the extent of about 
seven tons—but this is in the free state, and wheat demands it fixed. 
To convey this idea in an object-lesson, I may tell you that, previous 
to its destruction by fire, Colston Hall, measuring 146 feet by 80 
feet by 70 feet, contained 27 tons' weight of nitrogen in its atmo- 
sphere; it also contained one-third of a ton of argon. In the free 
gaseous state this nitrogen is worthless; combined in the form of 
nitrate of soda it would be worth about £2,000. 

For сы past attempts have been made to effect the fixation of 
atmospheric nitrogen, and some of the processes have met with 
sufficient partial success to warrant experimentalists in pushing 
their trials sti) further; but I think I am right in saying that no 
process bas yet been bentes Lis to the notice of scientific or commercial 
men which can be considered successful either as regards cost or 
yield of product. It is possible, by several methods, to fix а certain 
amount of atmospheric nitrogen; but to the best of my know- 
ledge no prooess has hitherto converted more than а small amount, 
and this at a cost largely in exoess of the present market value of 
fixed 


nitrogen. | 

The fixation of atmospheric nitrogen, therefore, is one of the gréat 
discoveries awaiting the ingenuity of chemists. It is certainly deeply 
important in its practical bearings on the future welfare and hap- 
piness of the civilised races of mankind. This unfulfilled problem, 
-which so far has eluded the strenuous attempts of those who have 
tried to wrest the secret from nature, differs materially from other 
chemical discoveries which are in the air, so to speak, but are not yet 
‘matured. The fixation of nitrogen is vital to the progress of civilised 
humanity. Other discoveries minister to our increased intellectual 
comfort, luxury, or convenience; they serve to make life ener, to 
hasten the acquisition of wealth, or to save time, health, or worry. 
The fixation of nitrogen is a queation of the not far distant future. 
Unless we can class it among certainties to come, the great Caucasian 
race will cease to be foremost in the world, and will be squeezed out 
of existence by races to whom wheaten bread is not the staff of life. 

Let me see if it is not possible even now to solve the momentous 
problem. As far back as 1892 I exhibited, at one of the soiróes of 
the Royal Society, an experiment on “The Flame of Burning 
Nitrogen.” I showed that nitrogen is a-combustible gas, and the 
reason why when once ignited the flame does not spread through the 
atmosphere and deluge the world in a sea of nitric acid, is that its 
igniting point is higher than the temperature of its flame—not, there- 
fore, hot enough to set fire to the adjacent mixture. But by passing 


* Owing to the exigencies of only that portion of the 
Address that touches directly or indirectly 


given. 


upon electrical science is 


a strong induction current between terminals the air takes fire, and 
continues to burn with zt a flame, producing nitrous and nitric 
acids. This inconsiderable experiment may not unlikely lead to the 
development of a mighty industry destined to solve the great food 

blem. With the object of burning out nitrogen from air so as to 

ve argon behind, Lord Rayleigh fitted up ap us for perform. 
па е operan on & larger scale, and succeeded in effecting the 

on of 29'4 grammes of mixed nitrogen and oxygen at an expendi- 
ture of one horse-power. Following these figures it would require 
one Board of Trade unit to form 74 grammes of nitrate of soda, and, 
therefore, 14,000 units to form one ton. To generate electricity in 
the ordinary way with steam engines and d os, it is now possible 
with a steady load night and day, and se gs wor at maximum 
efficiency, to produce current at a cost of one-third of a penny per 
Board of Trade unit. At this rate one ton of nitrate of soda would 
cost £26. Bat electricity from coal and steam engines is too cost! 
for large industrial purposes; at Niagara, where water-power is u 
electricity can be sold at a profit for one-seventeenth of a penny per 
Board of Trade unit. At this rate nitrate of soda would cost not 
more than £5 per ton. But the limit of cost is not yet reached, and 
it must be remembered that the initial data are derived from amall 
ecale experiments, in which the object was not economy, bat rather 
to demonstrate the practicability of the combustion method, and to 
utilise it for isolating argon. Even now electric nitrate at £5 
a ton compares favourably with Chili nitrate at £7 10s. a ton; and 
all experience shows that when the road has been pointed out by a 
small laboratory experiment, the industrial tions that may 
follow are always conducted at a cost considerably lower than could 
be anticipated from the laboratory figures. 

Before we decide that electric nitrate is a commercial possibility, a 
final question must be mooted. We are dealing with wholesale 
figures, and must take care that we are not simply shifting difficulties 
a little further back without really diminishing them. We start with 
a shortage of wheat, and the natural remedy is to put more land under 
cultivation. As the land cannot be stretched, and there is so mach 
of it and no more, the object is to render the available area more 
е by a 5 with nitrate of soda. But nitrate of soda is 

ted in quantity, and willsoon be exhausted. Human ingenuity 
can contend even with these apparently hopeless difficulties. Nitrate 
can be produced artificially by the combustion of the atmosphere. 
Here we come to finality in one direction; our stores are inexhaust- 
ible. But how about electricity? Oan we generate enough energy 
to produce 12,060,000 tons of nitrate of soda annually? A prelimi- 
пагу — adi wry e резо оо по Meri е всоге. 
абага alone is capable of supplying the requ o energy 
without much lessening its mighty flow. 

The future can take care of itself. The artificial production of 
nitrate is clearly within view, and by its aid the land devoted to 
wheat can be brought up to the 30 bushels per acre standard. In 
days to come, when the demand may again overtake supply, we may 
= leave our successors to grapple with the stupendous food 
problem. 23 

And, in the next generation, instead of trusting асро food 
stuffs which flourish in temperate climates, we probably е trust 
more and more to the exuberant food stuffs ob the ics, т 


The investigation of the properties of bodies brought near the 


P 
are becoming useless, as the temperature of boiling hydrogen is but 


а few degrees from the point where the resistance of platinum would 


be practically nothing, or the conductivity infinite. 

Several years ago I pondered on the constitution of matter in what 
I ventured to call the fourth state. I endeavoured to probe the 
tormenting mystery of the atom. What isthe atom? Isa single 
atom in apace solid, liquid, or gaseous? Each of these states involves 
ideas which can only pertain to vast collections of atoms. Whether, 
like Newton, we try to visualise an atom asa hard, spherical body, of, 
with Boscovitch and Faraday, to regard it as а centre of force, oF 
accept the vortex atom theory of Lord Kelvin—an isolated atom is 
an unknown entity difficult to conceive. The properties of matter 


Therefore, 


ay 
B 
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solid, liquid, gaseous—are due to molecules іп а state of motion. 
Therefore, matter, as we know it, involves essentially & mode of 
motion; and the atom itaelf—intangible, invisible, and inconceivable 
—is its material basis, and may, indeed, be styled the only true 
matter. The space involved in the motions of atoms has no more 
pretension to be called matter than the sphere of influence of а body 
of riflemen - the sphere filled with flying leaden missiles—has to be 
called lead. Since what we call matter essentially involves a mode 
of motion, and since at the temperature of absolute zero all atomic 
motions Tonla stop, it андын паа пане. as А da it, would at 
that paralysing temperature probably entirely change its properties. 
Although Т discusion of the ultimate absolute properties of matter 
is purely speculative, it can hardly be barren, considering that in our 
laboratories we are now within moderate distance of the absolute zero 
of temperature. | 

I have dwelt on the value and ое of nitrogen, but I must 
not omit to bring to your notice those little known and curiously 
related elements which, during the past 12 months, have been dis- 
covered and partly described by Prof. Ramsay and Dr. Travers. For 
many years my own work has been among what I may call the waste 
heaps of the mineral elemente. Prof. Ramsay is dealing with vagrant 
atoms of an astral nature. During the course of the present year he 
has announced the existence of no fewer than three new gases— 
krypton, neon, and metargon. Whether these gases, chiefly known 
by their spectra, are true unalterable elements, or whether they aro 
compounded of other known or unknown bodies, has yetto be proved. 
Fellow workers freely pay tribute to the painstaking zeal with which 
Prof. Ramsay has conducted a difficult research, and to the philo- 
sophic subtlety brought to bear on his investigations. Bat, like most 
discoverers, he has not escaped the flail of severe criticism. 

There is still another claimant for celestial honours. Prof. Nasini 
tells us he has discovered, in some volcanic gases at Possuoli, that 
hypothetical element Ooronium, supposed to cause the bright line 
5,916 9 in the spectrum of the sun's corona. Analogy points to its 
being lighter and more diffusible than hydrogen, and a study of its 
properties cannot fail to yield striking results. Still awaiting dis- 
covery by the fortunate spectroscopist are the unknown celestial 
elements Aurorium, with a characteristic line at 5,670°7—and Nebulum, 
having two bright lines at 5,007 05 and 4,959:02. 

The fandamental discovery by Hertz of the electro-magnetic waves, 
predicted more thah 30 years ago by Olerk Maxwell, seems likely to 
develop in the direction of в расся application which excites keen 
interest—I mean the application to electric signalling across moderate 
distances without connecting wires. The feasibility of this method 
of signalling has been demonstrated by several experimenters at 
more than one meeting of the British Association, though most elabo- 
rately, and with many optical refinements, by Oliver Lodge at the 
Oxford meeting in 1894. But not until Signor Marconi induced the 
British Post Office and Foreign Governments to try large scale 
experiments did wireless si ing become generally and popularly 
known or practically developed as a special kind of telegraphy. Its 
feasibility depends on the discovery of a singularly sensitive detector 
for Hortz waves—a detector whose sensitiveness in some cases seems 
almost to compare with that of the oye itself. The fact noticed by 
Oliver Lodge in 1889, thet an infinitesimal metallic gap subjected to 
an electric jerk became conducting, so as to complete an electric 
circuit, was rediscovered soon afterwards in a more tangible and 
definite form and applied to tbe detection of Herts waves by 
M. E. Branly. Oliver Lodge then continued the work, and pro- 
duced the vacuum filing- tube coherers with automatic tapper- 
back, which are of acknowledged practical service. It is this 
varying continuity of contact under the influence of extremely 
feeble electric stimulus alternating with mechanical tremor, 
which, in combination with the mode of producing the waves 
revealed by Herts, constitutes the essential and fundamental feature 
of “ wireless telegraphy.” There is a curious and widely-spread mis- 
apprehension about coherers to the effect that to make a coherer work 
the wave must fall upon it. Oliver Lodge has disproved this fallacy. 
Let the wave fall on a suitable receiver, such as a metallic wire, or, 

still, on an ent of metal wings resembling a Herts 
sender, and the waves set up oscillating currents which may be led 
by wires (inclosed in metal pipes) to the coherer. The coherer acts 
apparently by а species of end-impact of the oscillatory current, and 
does not need to be attacked in the flank by the waves themselves. 
This interesting method of signalling—already developing in Mar- 
coni's hands into a successful practical system, which inevitably will 
be largely used in lighthouse and marine work-—presents more 
analogy to optical signals by flash-light than to what is usually under- 
stood as electric telegraphy, notwithstanding the fact thatan ordinary 
Morse instrument at one end responds to the movements of a key at 
the other, or, as arranged by Alexander Muirhead, a siphon recorder 
жүл to = кран transmitter at about the rate © mide nri 
: phy. But although no apparent optical apparatus is employed, 
it remains true that the impulse travels from sender to 88 тет by 
essentially the same process as that which enables a flash of mag. 
nesium eee e. 
, The phenomenon discovered by , that a source of radiation 
1s affected by a strong magnetic field in such a way that light of one 
refrangibility becomes divided usually into three components, two of 
which are displaced by diffraction analysis on either side of the mean 
position, and are oppositely polarised to the third or residual con- 
stituent, has been examined by many observers in all countries. The 
phenomenon has been subjected to pho hy with . 
successful results by Prof. T. Preston in Dublin, and by Prof. Michel - 
son and Dr. Ames and others in America, 

It appears that the different lines in the spectrum are differently 
affected, some of them being tripled with different grades of relative 
intensity, some doubled, some quadrupled, some sextupled, and some 
— Even the two components of the D lines are not 
similarly influenced. Moreover, whereas the polarisation is usually 


such as to indicate that motions of a negative ion or electron con- 
stitute the source of light,a few lines are stated by t e observers 
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at their disposal did not lead to success, nevertheless a first dim 
glimpse of the phenomenon was obtained by M. Fieves, of the Royal 
bservatory at Brussels, in 1885, 

It would be imp to pass without at least brief mention the 
remarkable series of theoretic papers by Dr. J. Larmor, poas by 
the Royal Society, on the onship between ether an . By 
the time these researchos become generally intelligible they may be 
found to constitute a considerable step towards the further mathe- 
matical analysis and interpretation of the physical universe on the 
lines initiated by Newton. 

In the mechanical construction of Róntgen ray tubes I can record a 
few advances, the most successful being the adoption of Prof. 
Bilvanus P. Thompson's suggestion of using for the anti-cathode a 
metal of high atomic weight. Osmium and iridium have been used 
with advantage, and osmium anti-cathode tubes are now a regular 
article of manufacture. As long ago as June, 1896, X ray tubes with 
metallic uranium anti-cathodes were made in my own laboratory, and 
were found to work better than those with platinum. The difficulty 
of prccaring metallic uranium prevented these experiments from 
being continued. Thoriam anti-cathodes have also been tried. 

Réa has drawn fresh attention to a fact very early observed 
by English experimenters—that of the non-homogeneity of the rays 
and the dependence of their penetrating power on the degree of 
vacuum; rays generated in high vacua have more penetrative power 
than when the vacuum is leas high. These facts are familiar to all 
who have exhausted focus tubes on their own pumps. Röntgen sug- 
gests a convenient phraseology; he calls a low vacuum tube, which 
does not emit the highly trating rays, а “soft” tube, and a tube 
in which the exhaustion been pushed to an extreme degree, in 
which highly penetrating ne predominate, в “hard” tube. Using 
a “hard” tube he took a photograph of a double-barrelled rifle, and 
showed not only the leaden bullets within the steel barrels but even 
the wads and the charges. 

Benoit has re-examined the alleged relation between density and 
opacity to the rays, and finds certain discrepancies. 1 
of equal thicknesses of palladium and p um are nearly equal, 
whilst their densities and atomic weights are very different, those of 
palladium being about half those of platinum. 

At the last meeting of the British Association visitors saw—at the 
McGill University—Profs. Cox and Oallendar's apparatus for mea- 
suring the velocity of Röntgen rays. They found it to be certainly 
p: than 200 kilometres per second.  Majorana has made an 

dependent determination, and finds the velocity to be 600 kilo- 
metres per second, with an inferior limit certainly of not less than 
150 kilometres per second. It may be remembered that J. J. Thomson 
has found for cathode rays а velocity of more than 10,000 kilometres 
per second, and it is extremely unlikely that the velocity of Rontgen 
rays will prove to be less. 

Trowbridge has verified the fact, previously announced by Prof. 
B. P. Thompson, that fluor-spar, which by prolonged heating has lost 
ita power of luminescing when re-heated, regains the power of thermo- 
luminescence when exposed to Röntgen rays. He finds that this 
restoration is also effected by exposure to the electric glow dis- 
Shango; Dut not by exposure to ultra-violet light. The is 
suggestive. 

As for the action of Röntgen rays on bacteria, often asserted and 
often denied, the latest statement by Dr. H. Rieder, of Munich, is to 
the effect that bacteria are killed by the discharge from “ hard” tubes. 
Whether the observation will lead to results of pathologic importance 
remains to be seen. The circumstance that the normal retina of the 
De slightly sensitive to the rays is confirmed by Dorn and by 

ontgen himself 


The eesential wave nature of the Rön 
firmed by the fact ascertained by several of our great mathematical 
physicists, that light of excessively short wave length would be but 


ightly absorbed 
I al. In fact, а theoretic basis for a 


ciation, several » headed by Sir George Stokes, expressed 
their conviction tes the disturbed electric field caused by the sudden 
stoppage of the motion of an electrically atom yielded the 
true explanation of the phenomena extraneous to the Orookes high 
vacuum tubes—phenomena so excellently elaborated by Lenard 


po the careful experi- 
ments of Dr. L. G meta. The details of this theory are in process 
of elaboration by Prof. J. J. Thomson, 

Meantime, while the general opinion of physicists seems to be 
settling towards a wave or ether theory for the Röntgen rays, an 
opposite drift is apparent with respect to the physical nature of the 
cathode rays; it becomes more and more clear that cathode rays con- 
sist of electrified atoms or ions in rapid progressive motion. My idea 
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of & fourth state of matter, propo in 1881,* and at first opposed 
at home and abroad, is now becoming accepted. It is supported by 
Prof. J. J. Thomson; f Dr. Larmor's theory t likewise involves the 
idea of an ionic substratum of matter; the view is also confirmed by 
Zeeman's phenomenon. In Germany—where the term cathode ray 
was invented almost as a protest against the theory of molecular 
streams opu by me at the Sheffield meeting of the B 
Association in 1879 —additional proofs have been produced in favour 
of the doctrine that the essential fact in tbe phenomenon is electrified 
radiant matter. 

ңе of these molecular streams has been approximately 
m » Chiefly by aid of my own discovery nearly 20 years ago, 
that their path is curved in a magnetio field, and that they produce 
phosphorescence where they impinge on an obstacle. two 
unknown quantifies, the charge and the speed of each atom, are 
measurable from the amount of curvature and by means of one other 
independent experiment. | 

It cannot be said that a complete and conclusive theory of these 
rays has yet been formulated. It is generally ted that collisions 
among particles, especially the violent collisions due to their impact 


body in motion constitutes an electric current, the sudden stoppage, 
or any violent acceleration of such a body, must cause an alternating 
electric disturbance, which, though so rapidly decaying in intensity 
as to be practically “dead beat,” yet must give rise to an ethereal 
wave or pulse travelling with the speed of light, but of a len 
comparable to the size of the body whose sudden c of motion 
caused the disturbance. The emission of a high-pitched musical 
sound from the jolting of a dustman’s cart (with a spring bell 
hung on it) has been suggested as an illustration of way in 
which the molecules of any solid not at absolute zero may possibly 
emit such rays. 

If the target on 20 which the electrically charged atoms imp 
is so constituted that some of its minute parts can thereby be set in 
rhythmical vibration, the energy thus absorbed reappears in the form 
of light, and the body is said to phosphoresce. The efficient action 
of the phosporescent appears to depend as much on ite 
physical and molecular, as on its chemical constitution. The best 

own phosphori belong to certain well-defined classes, such as the 
sulphides of the alkaline earthy metals, and some of the so-called 
rare earths; but the ar eat roperties of each of these 
groups are profoundly modified by an admixture of foreign bodies— 
witness the effect on the lines in the phosphorescent of 
yttrium and samarium, produced by traces of calcium or The 
persistence of the samarium spectrum in presence of overwhelming 
quantities of other metals, is almost unexampled in 3 
thus one part of samaria can easily be seen when mixed with three 
million parte of lime. 

Without stating it as А general ae : агуу > if, with a non- 

hosphorescing target, the energy of molecu reappears as 
dei so abrupt and irregular, that, when ol Hier furnish a 
copious suppl of waves of 5 short wave-length; in fact, 
the now we Bonn Röntgen rays. e phosphorescence so excited 
шау last only a small fraction of a second, as with the constituents 
of yttria, where the duration of the different lines varies between 
the 0:003 and the 0:0009 second, or it may linger for hours, as in the 
case of some of the yttria earths, and especially with the earthy 
sulphides, where the glow aste bright enough to be commercially 
useful. Excessively phosphorescent bodies can be excited by 
light waves, but most of them require the stimulus of electrical 


excitement. 

It now appears that some bodies, even without special stimula- 
tion, are capable of giving out rays closely allied, if not in some 
cases identical, with those of Prof. Röntgen. Uranium and thorium 


compounds are of this character, and it would almost seem from 
the important researches of Dr. Russell, that this ray-emitting power 
may bea general p of „ for he has shown that nearly 
every substanoe is capable of affecting the photographic plate if 
ex in darkness for sufficient time. 

o other source for Róntgen rays but the Crookes tube has е 
been discovered, but rays of kindred sorts are recognised. e 
Becquerel rays, emitted by uranium and its compounds, have now 
found their companions in rays—discovered almost simultaneously 
by Curie and Schmidt—emitted by thorium and its compounds. The 
thorium rays affect photograpbic plates through screens of paper or 
aluminium, and are absorbed by metals and other dense bodies. They 
ionise the air, making it an electrical conductor; and they can be 
refracted and probably reflected, at least diffusively. Unlike 
uranium rays, they are not polarised by transmission through 
tourmaline, therefore resembling in this respéct the Röntgen rays. 
` Quite recently M. and Мате. Curie have announced a discovery 
which, if confirmed, cannot fail to assist the investigation of this 
obscure branch of physics. They have brought to notice a 
new constituent cf the uranium mineral pitchblende, which, in a 
400-fold degree, possesses uranium's mysterious power of emitting a 
form of energy capable of impressing a photographic plete, and of 
discharging electricity by rendering air а conductor. It also appears 
that the radiant activity of the new body, to which the discoverers 
have given the name of Polonium, n neither the excitation of 
light nor the stimulus of electricity; like uranium, it draws ite 
energy from some constantly regenerating and hitherto unsuspected 
store, exhaustless in amount. 

It has long been to me a baunting problem how to reconcile this 
apparently boundless outpour of energy with accepted canons. But 


* Phil. Trans., Part 2, 1881, pp. 433-4. 
t Phil. Mag., October, 1897, р. 312. 
+ Phil, Mag., December, 1897, p. 506. 


^ " Radiaot Matter 8 
produced by pass 


as Dr. Johnstone Stoney reminds me, the resources of molecular 
movements are far from exhausted. There are many stores of energy 
in nature that may be drawn on by ly constituted bodies with. 
out very obvious cause. Some time since I drew attention to the 


well’s demons аз to reduce 
them to the level of an inflexible law, and thus bring them within 


ingly The energy thus gained seems 5 ешр oyed 
ps J се ше moleculei of Ше gu (oc in п 
ug 


ing air in some degree а conductor of electricity) and partly in 
originating an undulation through the ether, which, as it takes ite rise 
in phenomena so disconnected as the impacts of the molecules of the 
air, must furnish a large contingent of light waves of short wave- 
length. The shortnessin the саве of these Becquerel rays appears to 
approach without the extreme shortness of ordinary Röntgen 
rays. The reduction of the speed of the quick moving molecules 
would cool the layer of air to which they belong; but this cooling 
would rapidly be compensated by radiation and conduction from the 
surroun atmosphere; under ordinary circumstances the differ. 
ence of temperature would scarcely be perceptible, and the uranium 
would thus appear to perpetually emit rays of energy with no 
ap t means of restoration. * 
of both the translational and internal motions of 
the molecules 1 up in quiescent air at orana pressure and 
temperature is about 140,000 foot-pounds in each cubic yard of air. 
Accordingly the quiet air within & room 12 feet high, 18 feet wide, 
and 22 feet long contains energy enough to propel а l-horse 
for more than 12 hours. Те store drawn upon naturally by um 
and other heavy atoms only awaits the touch of the magic wand of 
science to enable the twentieth century to cast into the shade the 
marvels of the nineteenth. 
> Whilst placing before you the labours and achievements of my 
comrades in science, I seize this chance of telling you of eng 
work of my own on the fractionation of yttria to which, for the last 
18 years, I have given ceaseless attention. In 1883, under the title of 
py,” I described a new series of spectra 
the phosphorescent glow of yttria, under 
molecular bombardment in vacuo, thfough a train of prisms. The 
visible spectra in time gave up their secrete, and were duly embalmed 
in the Philosophical Transactions, At the Birmingham meeting of 
the British Association in 1886, I brought the subject before the 
Chemical Section, of which I had the honour to be President. The 
results led to many speculations on the probable origin of all the 
elementary bodies—speculations that, for the moment, I must waive 
in favour ОЁ experimental facts. 

There still remained for ic examination a long tempting 
stretch of unknown ultra-violet light, of which the exploration gave 
me no rest. Bat 1 will not now enter into details of the quest of 
unknown lines. Large quarts prisms, lenses, and condensers, specially 
sensitised photographic films, capable of dealing with the 
small amount of radiati 


investigation. Starting with a large quantity of a group of the rare 
earths in a state of considerable purity, a 1 cula? method of frac- 
tionation is applied, splitting the earths a series of fractions 
differing but slightly from each other. Each of these fractions, 
phosphorescing in vacuo, is arranged in 5 and a 
тооло е. ite spectrum photographed upon a y prepared sen- 

ve 

In this way, with different groups of rare earths, the several invisible 
bands were reoorded some moderately strong, others exceedingly 
faint. Selecting a portion giving а definite set of bands, new methods 
of fractionation were applied, constantly photographing and mea- 
suring the spectrom of each fraction. Sometimes many weeks of hard 
experiment failed to produce any separation, and then a new method 
of splitting up was devised and applied. By unremitting work—the 
solvent of most difficulties—eventually it was possible to split up the 
series of bands into various groups. Then, taking a group which 
seemed to offer possibilities of reasonably quick result one method 

* In this direction I am glad to acknowledge my indebtedness to 
Dr. Schuman, of Leipsig, for valuable suggestions and detail of bis 
own а tus, by means of which he has produced some unique 
records of metallic and gaseous spectza of lines of short wave- 
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after another of chemical attack was adopted, with the ultimate result 


of freeing tho повр from its accompanying fellows and increasing its 


intensity, and | | 
As I рате said, my researches are far from complete, but about опе 


ma 

like а faint nebula in the distant heavens, a group of lines was 
detected, at first fecble, and only remarksble on account of their 
isolation. On further purification these lines grew stronger. Their 
great rebangibility ont them off from other groups. Special pro- 
семев were employed to isolate the earth, and using these lines as a 
and КОРАЛ at every step to the spectrograph, it was pleasant 
how each week the group stood out stronger and stronger, 
other lines. of yttrium, samarium, ytterbium; &., became 
and at last, practically vanishing, left the sought-for group 
solitary. Finally, within the last few weeks, hopefulness 
to certainty, and I have absolute evidence that another 
earth groups has been added to the list. Simul- 
the chemical and spectrographic attack, atomic weight 
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the searching rays of the spectrum, monium offers 
the recently discovered us elements, by 
though so young and 
number of chemical alliances. 
is in a ja Aeta ee pa I hesitate to 
myself to figures; but I may say that of 
cipal lines are 3,120 and 3,117. Other fainter lines are at 
19, 3,064, and 3,060. The atomic weight of the element, based on 
—greater 
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ingi 
anco wben we ‘regard thein in the light of component of a 
dominant oe frozen in 5 cere oe the aS 
coalescing from the original proty to one of the ordinary 
law-abiding family for whom Newlands and Mendeleeff have pre- 
жр d pigeon tolos: The new element has another claim to notice. 
ot only is it new in iteelf, but to discover it a new tool had to be 


pic ; 
ils I will reserve for that tribunal before whom every 


Further 
JJ has to substantiate his 


CORRESPONDENCE. 


The Relative Costs of Copper and Aluminium. 


Mr. Kershaw has recalculated Mr. Hunt's figures solely by 
substituting the English ratio of the market value of 
aluminium and copper for the American; and he justifies 
himself afterwards by saying that Ae doubts whether the 
Pittsburg Reduction Company will ever be able to produce 


100 per cent. aluminium profitably at 29 cents per pound. 


This is rather an ingenious way of reasoning, especially as 
Mr. Kershaw has himself taken 99 per cent. aluminium in 
his figures. I до not think any claim is put forward for 
insulated aluminium wires, bat for bare aerial transmission 
purposes the following advantages may be pointed out :— 
(1) For equal conductivity aluminium is half the weight 


copper. | 
(8) Por equal conductivity aluminium has about the same 
leaking strain as copper—if not more. 

(3) Therefore for equal oonduotivity the spans may be 
about double those with oopper wire. 

(4) For equal ‘conductivity with aluminium at 29 cents. 
per pound the cost is nearly the same as copper. 
Es B ала оа that with aluminium еда equal 
conductivity there is a great saving in carriage, labour, posts, 
insulators, and upkeep. The difficulty of joints kb an 
artificial one, as there are plenty of good mechanical joints. 
A great deal of unnecessary fusa is also made about 99 per 
cent. and 100 рег cent. purities; how often are these 
verified ? 

, Finall у, ав ji mira rice, everyone knows the reason of the 
high price of ird dn in England ; but the Americans 
offer to deliver the wire at Liverpool for export at 29 cents 
Per pound. It is unnecessary to point the moral. 


V. Zing. ler. 


y speak defioitely. High up in the ultra-violet, 


the elements monium, from the Greek uóvos, alone. 


Dynamo Fault. 


. You appear to have missed the point of my letter in your 
issue of 2nd inst. | | 
It may or may not be the case that the resistance of the field 
i4 too high in the particular ene. described by Ab- 
normal," but this is not exact! point on which I desired 
further explanation. Rs 
I am under the impression that if you take a properly 
designed shunt dynamo, running at, вау, 100 volts terminal 
pressure at 800 revolutions, and rewind the armature to give 
the game terminal voltage at, say, 400 revolutions (with, of 
Course, a reduced current output); then, as regards the 
property of self-excitation, the machine will be in every 
respect as good a dynamo as it, was formerly. 

But, according to your notes, this is not the case, as it 
would appear that with the slower speed armatare it would 
be advisable to rewind the fields with a larger wire, which, as 
the voltage is the same in the two cases, would give i | 
ampere-turns on the magnets. | 

For cases within the range of o practice, I can see; 
no reason why the machine with а slow speed armature 
should require а shunt winding of lower resistance than when 
fitted with the high-speed armature, the termina) voltage 
being the same in the two cases. | d 

It is, of course, assumed that in each case the machine is 
run without any regulating resistance in the shunt. 
А H. C. L. 


[The question put to us did not refer to a properly 


designed dynamo, nor did it refer in any way to the excita- 
tion of dynamos at high or low armature speeds, to be 
obtained by rewinding armatures to suit а given field. 
“Н. C. L.” may rest assured he is right. A properly designed 
field magnet which properly excites at 800 revolutions of 
the armature, will also properly excite at 400 revolutions, if 
the armature is properly rewound fora speed of 400 re- 
volutions. But our correspondent did not ask for informa- 
tion about high and low speed armatures working in a given 
field magnet, but for suggestions as to the probable reason 
why a machine did not properly excite. With other 
possibilities we suggested that, for the given speed the 


resistance of the field might be too high. The question 


before us had no reference “to properly designed shnnt 
dynamos” and their behaviour with differently wound 
armatures.— Eps. ELEC. Rev. ] 


In connection with above it may not be out of place to 
mention the following case:—A bipolar dram machine 
with cast-iron magnets and compound wound with an 
output of 50 amperes, 60 volts, at 1,850 revolutions, after 


running for two years in normal fashion was set to work ав 


shunt machine at 1,350 revolutions for charging a small 


26-volt battery used for ammeter testing, &c. Do what we 


would it refused to excite. The two shunt ooils were: then 
connected in parallel instead of being in series, and a little 
extra resistance added and the machine has worked satisfac- 
torily ever since. The el resistance of the shunt coils 


will not excite itself. 
N. C. Woodfin. 


= 3°6 ohms. It woul appear that every machine has its 
which it 


own critical speed below 


The Application of Gas Power to Marine Purposes. 


I was a little startled when I read Mr. Mackenzie’s letter 
in the REVIEW of September 2nd, to find that there is no 
difficulty in starting, stopping and reversing the gas engine. 
True, a saving clause is added from my. own article as to 
more complex organism. If your oorrespondent, without 
undue complexity of organism, oan produce а gas engine 
which will handle as DR Mn седе осми 
do so, and that quickly, for his fortune be made many 
times over and the surplus he can hand to me. If Mr 
Mackenzie can do this I am willing to out the d and 
motor out of my cycle and use straight gas. I would be 
the ress use в 5 » 0 ada] | оч of no 
practioal reversing gas engine, ti ear marine 
sca will wiah to understand en engine that will slow down, 
make half а stroke with pressure on one side of the piston 
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and then reverse with pressure the other way. To do this 


would indeed be a notable achievement. fore it is done 
it may be desirable to try my makeshift. 
| Wm. Н. Booth. 
September 4th, 1898, 
Refuse Destructors. 


I have read with much interest your reprint of Mr. F. L. 
Watson's paper on“ Refuse Destructors.” 

I am particularly struck with Mr. Watson's most lucid 
definition of a perfect refuse destructor, which appears to 
cover “ү point that I have previously read or heard of. 

the liberty of saying а few words on this subject, 
because I had the good luck a few weeks ago to see a 
destrnotor in Berlin which I think would have rejoiced Mr. 
Watson's heart ezoeodingly, as it fills his specification to the 
lotter. Twenty of these destructors are now being built in 
Berlin to destroy the whole of the city refuse—equal to 1,000 
tons per diem. 
The rubbish is tipped in at the top without sorting ; it 
— of garden 8 plaster, пе po are 
gar , meat ti ettlea, &o., and some 
there io neither coal Wer сна | 


This heterogeneous mixture descends through two inclined 
retorts which are fed alternately, The clinker runs out in a 
continuous stream of molten lava which, when cool is found 
to be a black glass. (Sample herewith.) 

There is no dust, for the simple reason that it is all fused 
and incorporated with the slag. 

The top of the chimney is bright and clear, there is 
neither smoke nor any trace of dust or empyreumatic gases. 

These results are obtained with a temperature in the 
furnace of 8,000? F., without motors, fans, or steam blasts, 
and with a minimum of labour, as the two processes of 
sorting and clinkering are omitted. 

The high temperature is obtained by the use of coal dust, 
and as the refuse is incombustible the supply has to be 
maintained, but it is probable that with English refuse no 
continuous supply of coal dust would be necessary. 


John 8. Raworth. 


The Prodaction and Applications of Ozone. 


Absence from London has prevented an earlier reply to 
M. Andreoli’s letter о in your issue of August 5th. 

With regard to the figures for the yield of the various 
forms of ozoniser. It was distinctly stated that these were 
based upon the inventor’s published or verbal statements, 
and I made no claim that they were results obtained 
personally. M. Andreoli no doubt finds it convenient to 
explain away the higher yields 71 kw.-hour of the Otto 
and Yarnold forms of esoniser by such ап assumption ав 
that contained in bis letter; but in the absence of any 
proof that M. Otto and Mr. Rosenblum have used untrust- 
worthy methods for estimating the ozone produced, the 
opinions of M. Andreoli are not of very great weight. 

I am much ore to M. Andreoli for the information 
that ozone alone will not bleach; but as I was already aware of 
the fact, the information comes somewhat late. Bleaching 
powder was included in the comparison because it is used for 
many p other than bleaching ; and for some of these, 
despite M. Andreoli's assertion to the contrary, ozone has 
been suggested. 


As regards the utilisation of ozone for the sterilisation of 
water, it is interesting to learn that the “ Institut Pasteur ” 
has recommended its use for this p The point in 
dispute is, however, not the effici 
this method of ing town water supplies, and it would 
have been more conclusive if M. Andreoli had given figures 
showing the cost of supplying large volumes of sterilised 
river water as Compared with that of the system of town 
supply found in this country. Until such are forth- 


coming, I refuse to accept as proved, the implied assertion of 
М. Andreoli that it will be cheaper to sterilise by means of 


ozone a contaminated river supply, than to obtain a pure 
supply from distant reservoirs in the hills. 

With reference to this article, which has so aroused 
M. Andreoli's ire, І may perhaps emphasise once again this 


review of the various methods of 


ut the economy, of. 


fact, that it was designed to give your readers a general 
ucing ozone, and a 
comparison of its cost with that of other oxidising agents, 
This was carried out in a fair and impartial manner, 
and the conclusions arrived at were, on the whole, favourable. 
to the future of ozone, g | 

That M. Andreoli has formed an utterly different estimate 
of the article, only proves the truth of my assertion that an 
attempt is being made by certain interested parties to 
“boom” ozone. If further proof is desired, it may be 
found in the sensational, and doubtless, inspired, paragraphs, 
relating to the applications of ozone, which 1 1 
this summer in some of the evening papers. As these 
to only one form of ozoniser— namely, M. Andreoli sand 
as they were not burdened with any figures, relating to 
the proposed applications of the ozone when 
of cal or tific value, they would no doubt meet 
with M. Andreoli's commendation ; and he doubtless regards 
them as much more satisfactory contributions to the litera- 
ture of ozone, than an article which not only names other 
inventors and workers in this branch of applied science, but 
places the Andreoli ozoniser third in order of effi e 

In conclusion, I regret that M. Andreoli has thought it 
5 to personalities, I shall not follow him 
in this direction, further than to express my doubts as to 
whether a gentleman whose chief contributions to technical 
literature have been highly laudatory descriptions of his own 
inventions, is qualified to form a correct and impartial 
judgment upon the value of my writings. 

John B. C. Kershaw. 
September 5th, 1898. 


[“ SUBMARINE TEeLEGRarHs.”—We have received letters 
on this гаруе from two 5 оа ue а | 
any g wo serv 
discussion. The persons most concerned—the author and 
the reviewer—have each had their say, and the matter may 
be well left there.—Eps. Ес. REv.] 


TERRESTRIAL MAGNETISM. 


— — 


Br ARTHUR E. COTTERELL. 


"Ig THE EARTH A Huan MaGwET, on MERELY THE RECIPIENT 
оғ AN ETHERBAL Liss or Foron?” 


HITHERTO it has been usual to regard the earth мш 
or including, a huge magnet, having its two poles situa 
the one in the northern and the other in the southern bemi- 


sphere, at points not far distant, comparatively from the 
geographical poles. The existence of. some such phenomena 
is well exhibited by the compass or magnetic needle, which, 


when applied in any region of the globe, tends to take up a 
position which coined with the line of ME lor 
which converge at the io poles, being subj w- 
ever, to irregularities at a ew places where, owing to 1008] 
circumstances in the shape of, for instance, te rooks, 
some deviation from the proper direction 

It is impossible, however, for several reasons, to construct 
any hypothesis having for its fundamental principle the ides 
of a material magnet. | 

We cannot assume a material magnet running through th 
earth. Nor can we assume that, of one magnet 
interseeting the earth, there be two intersecting the te 
crusta; in other words, that at the north magnetic pole there 
exists a magnet, the north pole of which is situated. at the 
outaide of the earth’s crust, with its corresponding south 
pole on the inner side, whilst at the south pole there 15 
another magnet, the south pole of whioh is external, and the 
north pole internal. Such a m would lead to different 
directive results to those w we seo exhibited in the 
alignment of the compass; that this would be so must be 
obvious, when we reflect on the comparative thinness of the 
earth's orust, as com with the giobe as a whole. If such 
magnetism prevailed, we should be able to reach oertain 
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i location of 
the magnetic north pole, would have been surprised to find 
his magnetic needles had entirely reversed their directive 
Mcr. v 


his will be best illustrated by fig. 1. Let A Bc repre- 
the and D E F the inner 


magnets referred to. A vessel starting at A“ ona voyage 
northwards would have its х end of compass attracted by 8 
until it reached a’, because в is the nearer of the two magnetic 
poles in the northern regions; at a’ it would assume а 
parallel position to N 8, but with reversed poles, and so soon 
asit reached a position between a’ and N, N would be nearer, 
and consequently would attract the s end of compass, thereby 
again reversing the direction. 

It might be suggested that the magnet in the southern pole 
would exert something of its influence, but there can be no 
donbt that the main influence would be exerted by the nearer 
magnet, which in closer latitudes would completely override 
any influenoes from the distant one, which in any case 
must necessarily be of small extent in comparison to the 


се, | 

In this connection we shall do well to remind ourselves 
that magnetic attraction varies inversely as the square of the 
distance, ( 

Can it be that a magnetite vein runs in strata along the 
crust of the earth, terminating in the N and s magnetic 
3 Such a theory, if the strata were continuous, might 

accepted. so far as compass direction is concerned, because 
it is well known that attraction is only exhibited at the poles. 
On the other hand, if such strata were not continuous, inter- 
mediate magnetic poles of great power would be created and 
serious compass differences ensue. 

Bat in any case all these, and, indeed, every hypothesis of 
a material terrestrial magnetism is open to the grave objec- 
tion that we cannot reconcile with the variations of the 
magnetic axis any system of earth formation, crust folding, 
or other similar physical changes which will explain the 
ше кесш that the magnetio poles are oon- 
сале і ting their position. Not only does this shiftin 
take place over large periods of time, but there are annual, 
daily, and even hourly variations. 

With reference to those variations which oover large 
periods of time, the following table of declination, as re- 
corded at London, is of interest, though the value is 
undoubtedly diminished by the irregularity of the 
is garcia ш added y» two last сане showing the 

ean ex variation for purposes of comparison. _ 

It has been said that Sheed are daily variations. It is 
true that they are slight only (exoept in cases of magnetic 
storms, which must not be confounded with. atmospheric 
electricity); nevertheless, the fact that they occur is 


important эв upsetting any theory of material. terrestrial 


in & series of artieles by the author, which а in 
EnzcrRICAL Review in October and November, 1897, 
Vol, xli, Мов, 1,089, 1,041, and 1044, on the subject of 
Earth Ourrents Viewed Astronomically,” some reference 


was made to his speculation on this subject. In summing 
up the articles, the following remarks appear amongst others 


Year, Deolination. No. of years, Variation. 
1580 11° Жаң 

1699 6° i 42 
1657 0° 

1665 1° 22’ West 8 
1700 9° 

1800 24° 7 100 
1818 24° 41“ „ 18 
1850 22° 30° „ 32 
1867 20° 50 „ 17 
1880 18°. 35’ IT] 13 
1891 17° 42’ „ 11 


on page 750 :—It seems, therefore, to the author that 
there must be at two immensely wide and distant points a 
north and a south pole of a hage magnetic system pervading 
the enormous universe, of which our earth is but, as it were, 
an ‘almost оаа sy аа the pan oy 
magnetic polarity an ове of the teeming millions 
denizens of space, are governed by the relative positions 
which we and they тыну бо in the ‘lines of force’ 
of a huge magnetic influence which binds} the, mighty and 
wondrous host of the starry realms.” | 

The foroes of gravity extend through space: why not 

‘am 7 | 


magnetism 

We know that magnetic induction requires no special 
medium for ita conduction, and is only liable to deflection 
by intervenin etic bodies, and, indeed, we know that 
it is a force which is more easily exhibited than gravity as 
between two fragmentary substances. It is highly probable 


that magnetism is a greater force than gravity, else why can 


a tiny magnet raise a particle of iron off the ground, even 
though the magnet may be small and situated at some dis- 
tance away; whilst, on the other hand, the fragment raised 
lies upon the earth by force of gravity. 
We know that the lines of force radiate from the poles of 
a magnet, and this being so it must be apparan that were the 
earth a huge magnet, its enormons lines of force would 
intersect certain portions of space. Now the various celestial 
bodies exhibit various qualities which we know to exist in 
our own globe, and their constituent are in many 
similar to ours. It is reasonable to assume mag- 
netism as existing within or around them, and for this reason 
lines of magnetic force, like those of gravity, must be 
stretching out in all sorts of directions, and pervading the 
realms of space. This being во, it would ap that our 
magnetism, if we had any as a globe, in an individaul sense 
would be very seriously affected by the sun and the moon, 
and various planets, or the larger ones, and in a most irre- 
gular manner, when we reflect on the varieties of motions of 
the heavenly bodies, unless there be a still mightier field of 
force. It is true that the earth’s magnetism is subjected to 
considerable variations, but of a somewhat more regular 
order than applies to the varieties of planetary movement 


alone. 
ested that, primarily, there is a huge mag- 


It has been 
netic force exten through the universe which determines 


the general direction in which it is exhibited in various 
heavenly bodies. 
(To be continued.) 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 


RENTS.* 


Br E. WILSON. 


Tz paper deals with the apparent great resistance which alumi- 
ipe rere ge шш ллы ы ser eerte 

or ce, such an as alum 

in water. Thé following ase о papem ШЫ deal in 


* Communicated to the Royal Bocie the late Dr. J. Hopkinson, 
F.R.S. Received May 11th; read May , 1898. 
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we 26th, 1855. This is the 

earliest paper 1 1 bave found dealing with the metal aluminium in 

yona cells, but Wheatatone does not appear to have noticed the 
rent потез resistance rhéntioned above. 

itthetl. des Gewerbevereins fiir Hannover, Jahrg. 1855, 

psu шы M rade im Ma ofa оло ыш 


Ball, Liebigs Annalen, 1857, Vol. 102, p. 269. The author of 
this paper pointe out that nine Bunsen elements were not able to 
n^ a current through a cell having aluminium as an electrode. 

V 

Duoretet, Comptes Rendus, 1875, Vol. 80, p. 280; also Journ. de 
Phys., 1875, Vol. 4, p. 84. Observed great resistance in dilute 
salphuric acid due 6 1857 Yal late. á ide 

Beets. ted. Aun., 1 ol, 2, p. 94. jupposes oxygen 
the cause of this „ high resistance. 

ted Ann., 1888, Vol. 20, p. 91. 

Wright and О. Thompson. Phil. Mag., 1885, Part 9, Series 5, 
Vol. 19, pp. 27, 116, 203. Oall attention to the ‘non-compliance of 
aluminium with thermochemical data, Reference is made to the 
work of Julius Thomsen. 

Laurie. Phil. Mag., 1886, Series 5, Vol. 22, p. 213. Investigates 
the effect of amalgamating aluminium, and points out the important 
part played 5 oxide or suboxide of aluminium. 

55 eid, Ann., 1887, Vol. 32, p. 116; also ibid., 1888, Vol. 

751.. Bu i a kind of dielectric po polarisation distinct fom 
pis ag Жын. c polarisation as cause the apparent 
resistance of alumini са 4 

Herroun. Phil. Mag., March, 1889. Refers to the disconformity 
of aluminium in voltaic cells with ordinary theory 

Hatin and Leblanc. " Etude sur les Oourante Alternatifs et 
leurs Applications Industrielles,” Part 2, Ohap. 10, p. 185. 

Wied. Ann., 1897, Vol. 62, No. 10, pp. 323—327; also 
Journ. de Phys., 1898, Series 13, Vol.7. This paper specially "deals 
with alternate currents and will be referred to again. - With regard 
to direct currents, Graets gives 22 volts as the electromotive force 
which aluminium as anode is able to ; 
Comptes Rendus, 1897, Vol. 124, p. 1,443. With alkaline 
коно» Pollak says he can overcome 140 volta continuous pressure. 
есе aluminium аз one pole of а cell for the purpose of 
Efang a uni-directional current from alternate currents. 
Lang. PO Phys. Ohem., 1897, Vol. 66, pp. 191—194. Uses an 
electric aro with aluminium and carbon poles for the purpose of 
rectifying an alternate current. | 


Parr I. 
Direct. Currents. 


Two sizes of cells have been used in these experimenta, each 
сй aluminium and carbon electrodes. The large size consists of 
yy inch thick, and опе car plate, -inch 

thick, separa ted by ebonite bolts and nuta, the distance between the 
plates being being L inch. The surfaces thus opposed to one another in an 

electrolyte of saturated alum in water have each an area of 

36 square inches. The aluminium plate was not bought as being 

specially pure, and may Бате 2 Кы par om cent. impurities. After making 

and direct currents over a 

— V was made with this cell 
and was repeated. 

An exploring electrode was inserted midway between the plates, 

and consisted of а Ацо wire sealed into э glans tube. The wire 
муе шов had a length of about 2 inches, and was coiled into 

the plane of the with the 
arranged 


distance between the plates was T ch instead of 
TABLE I. 


Reversal from Al anode to 
Al cathode. 


тї їп Volts be- | Volts be- Volts be- | Volts be- 
ше tween Al | tween C tween Al | tween C 
plate and piate and | Amperes, pietre and аса апа | Amperes. 
exploring | exploring exploring | exploring 

reversal. отоле. electrode. electrode. | electrode. 


Reversal from Al cathode to 
Al anode. 


€ .l —— — — 


0 | +166 | 31:63 0 | -174| -273 | -356 
About 4 — 8:81; —2 04 —3 35 +143 +030 -1:20 
l | —248 | -240 | —342 | +182 | +157 | +064 
2 | —293, —279 — 347. | 4191 | +164 a 
3 | -r19 | 1984 —9:49 | +196 | +167 0 
4 —19 | 284 —9350 4-20 0 +1°68 0 
5 885 Sos zu +20 5 +167 | 0 
7 —165 | —284 | -355 | 
13 —174 | —2°73 —9:56 | | 
190 eee we i eos i +179 +1 76 0 
E 


j-inch, an adjustable resistance, and an ammeter. By means of a 
7 switch this атс could be reversed across the poles of 

storage celis ha potential difference of 44 volts. The 
temperature of tbe oe was к: 12° C. The negative pole of 


pU pp ipe plate and the cur- 
rn e 


poten 

aluminium being about 22: volta. The surface of the fluid was main- 
tained in a state of agitation, but no gas was evolved, except in very 
small quanfity, if апу 

' The figures in Table I. show how the potentials between the 

exploring electrode and the carbon and aluminium ко, respec- 

tively, as also the current, varied in terms of time after reversal took 
place. The time between the two reversals in Table I. was 27 
minutes. There is no doubt but that the current, when reversal took 
place from 3:6 amperes, first crossed the sero and acquired an oppo- 
site sign, finally coming to zero of the instrument. 

This is an important point, and was fully established during 
set of experiments undertaken to find the resistance of the electrolyte. 
For this purpose the plates were separated to the extent of 1,5, inch, 
and two platinum exploring electrodes used, the distance between 
electrolyte being 4+% inch, along a straight line perpen- 
dicular to the el surfaces of the plates. Each time reversa) 
took place from negative to aluminium, to positive to aluminium, the 
potential between these electrodes changed sign, and gradually 
returned to near zero. The results of the experiments on resistance 
show that at this temperature the resistance of a layer of eleotrolyte 
of area equal огоо eee , and of length equal 
to the distance between the electrode and th piste, that is} inch in 
the experiment of Table L, is 0063 ohm. The омы га is therefore 
small with current 3:6 amperes, and is negligible when the postive 
pole is connected to the aluminium. 
poe ne © 95 ts т game out Belong aluminium g 

hick, o cent. p ty, m electro] being specially 

pure, and only distilled water e cells used are of „шш 
size, and each consiste of one eis piate, 14 inches wide, having 
& carbon plate on each side of it, the distanoe between the aluminium 
and carbon being 9 inch, the carbon plates being 2j inches wide and 
$ inch thick. The aluminium plate was submerged 22 inches in the 
electrolyte, so that the total area for current is 81 square inches. 

Two such cells were prepared, one with a 10 per cent. by volume 
solution of H, ВО, in water, the other with a saturated solution of 
potash alum, and left for 47 ‘hours with а current of M ampere pass- 
ing through each in series, the positive of charging cells being ооп- 
nected to aluminium. At the end of this time, and with this current, 
the potentials across the cells were 2:4 volte for the H, 80, solution, 
and 9 volts for the alum solution. Оп breaking the circuit, the 
potential of the H, SO, solution cell fell to about 0'38 volt in oné 
minute, and rose fairly gradually to 2-4 volts on making circuit. The 
alum solution cell lost its potential immediately on breaking circuit, 
that is, the electrometer needle appeared to return to zero, as though 
there were no opposing electromotive force. When the current was 
reversed, that is, pers to aluminium, and still of the value д, am- 
p the H, 80, solution cell gave 0:24, and the alum solution 1°29 
vo 

The aluminium plate which was formed in the H, BO, solution, 
together with its carbon plates, were next washed in distilled water, 
and placed in а saturated solution of alum. Eleven storage cells 
were connected without extra resistance in cirouit to each of these 
cells positive to alumininm, and the resulting current noted. The 
plate which had been formed in H, ВО, allowed about 0'2 am 
to pass, and in 4 hours 10 minutes this current had risen to a 


TABLB II. ~ 


Number | Plate formed in dilute H,80,. ! Plate formed in alum solution. 
of storage iun || а= 


cells . |. | В 
App'ied: lac PR dm Amperes. prr 3 Amperes. pad 
1 1:80 | 00005 ` 13 1:89 | 00009 , 13 

2 378 | 0026 |; .. 387 | 0026 

9 5:67 0034 i wa. 5 76 0 036 

4 7:65 00306 . .. 7:56 0:053 

5 9:54 0 036 | sai 9:45 0-053 

6 11:8 0:050 з 11°8 0077 

7 126 | 0055 | S 126 0 062 14 

8 144 0:062 144 0 098 

9 171 0 069 1621 0:108 14:5 
10 19:8 0:070 19:8 0:123 155 
11 216 0:079 таз 21 63 013. 157 
19 23:4 0089 ^. .. 234, 0144 186 
13 25 9 0096 | .. 25 2 0161 | 17 
14 279 0120 , .. 279 0:178 
15 29:2 0:127 20 29 2 0:20 18 
16 31:5 0:191 R 315 0:191 
18 34:2 ual Я | 351 034 

р ncreas 
20 393 rapidly ts | 2 390 aed ; 
4 amperes, 1 ampere, 
Circuit then circuit then, 
broken. broken. 
16 29 7 | 09 23 306 0:29 
1 ampere, the tem of the се] having risen. The рав 
formed in alum solution only allowed 0:083 am 


to pase. 
two calls were then placed in series and left for 13 hon vi дА 
ampere passing from the aluminium to carbon plates in each. · 
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current and potential across the terminals being noted, The results 
are given in Table II. We see that from 1 to 18 atorage cells tbe 


den Nags apparent greater resistance, up to about 16 celle. With 
се 


Тһе alum-formed plate seemed more stable with 20 cells, but 


allowed a current of over 1 ampere to pen. Oa going back to 16 . 


cells the currents were 09 ampere in the H,SO,-formed plate, and 
0 29 anpare in the alum-formed plate. | 

This brings us to the effect of temperature upon potential for a 
given current. The cell containing the aluminium plate formed in 


alam solntion above referred to was placed in an oil bath, the tem- 


perature of which could be varied. The current was that due to 56 

cells, through & considerable external resistance, about 650 
ohms during heating, and 2,280 during cooling. There was an excess 
of alom in the cell and the solution was kept saturated. The 
variation of potential between the aluminium and carbon electrodes 
тив 189 71 аз also the temperature of the cell. The results are given 


TaBL III. 
Amperes. Volts. Tempera- Remarks. 
b. | | | 
0 016 rising 135 Current switched on + to Al 
0 0194 | 99 i : 
0 » 30 » ” 
0 0:169 13 14 — to Al 
0 0122 32 * ＋ to Al 
1 | 0 182 261 204 " 
2 0:172 11 10 — to Al 
0˙124 91 1 + to Al 
0:132 247 25 " 
0139 | 202 29:5 i 
И 11:7 36:5 jè 
0:141 | 7 65 43 n 
0:143 7:9 52 ” 
0:155 11 ji — to Al 
0141 . 7% 56 4 to Al 
0:143 b4 61 ^ 
0148 30 | 70 
0 0518 0 18 72 „ 
3 ” й 072 | 63 n 
„ 13 56:5 » 
00509 | 33 51 ” 
” 207 40 " 


+ 


We нее asthe temperature of this cell rises from 13:5 to 70" C., 
the potential difference falls from 30 to 3 volts. The experiments 
already made on the resistance of the electrolyte will only account 
for 0043 volt at 135° C., and 0:025 volt at 57° O. with the currents 
nea and ae ampere as given in Table III. nich e plum 

mperature has an effect upon the apparent high resi ce of an 
aluminium plate and its film the subject of this . This points 
to the fact, that in practice for high apparent resistance, it would be 
necessary to cool or circulate the electrolyte with such dissipation of 
xp the cell would otherwise acquire а high temperature. 
In Table ITI. we see that as the cell cools with a smaller current of 
about 0:051 ampere, the potential between the aluminium and catbon 
plates rises, In this case at 56, and 12° C., the electrolyte would 
account for 0:0093 and 0-017 volt respectively. 

It was thought that if a plate of aluminium with ite film were 
submerged in mercury, the re ce between the metal and mercury 
might give an idea as to whether resistance, pure and simple, played 
formed in f. part in the effects observed. The plate originally 
formed in H,8O, solution was carefully removed, waded in distilled 
water and dried, and half submerged in clean mercury. Bto 
cells ranging in number from 1 to 15 were applied as in Table II., 
but in each case the poles were also reversed so as to test the insula- 
tion with the two directions of currents. The results show that this 
film on aluminium is a fairly high insulator, but it was not stable. 
At times the resistance was zero when & sharp noise occurred in the 
: like „ in ait, and the insulation was 

y restored, With 16 volts Applied, the apparent resistance 

was aboat 10,000 ohms, whereas from Table II. we see the apparent 
of tbe whole cell is 230 ohms at 14 volts, the positive pole 
Connected to aluminium. I should say, judging from the 
Dumber of times the film broke down, that it was more stable when 
P tive pole of the charging battery was to aluminium; but in 
ther on the resistance, when established, had the same order 


t was stable, after this & resistance was inserted 
the p d keep down the 5 the film broke down, as then 
was pe ie 1785 Hg was sero, A at 30 volta the m 
removing ulating properties, but rarely. i 

Бе are а film was left on the mercury where it had been 
the film on the aluminium plate. 


(To be continued.) 
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A NEW TRANSITION CELL. 


per by E. Cohen in the Zettschrift fir 
Physikalische Chemie, xiv., 68, on an method for the 
determination of transition ts. The paper occupies some 40 pages. 
in the original, but briefly the pith of it is as follows:—I¢ a voltaic 
element be formed by the immersion of similar electrodes in saturated . 
solutions of the two forms of a substance capable of поша 
transition change, then at temperatures above or below that of e 
transition, the carrent will flow in opposite directions, becoming ni? 
at the transition temperature itself. This forms the basis of the 
method; such an element being placed in a thermostat, and the 
currents measured at various tem the null point Page 
carefully determined. Details of method and of the mode 
preparing the element and the electrodes were given in the paper. 
The method is applicable to transition changes due to loss of water, 
of crystallisation, formation of double salts, double decomposition, | 
aud polymorphism. | 

The author pointed out that the method has the advantages of 
accuracy and speed, but is only applicable to conductors, whilst for 
some of these the preparation of the electrodes is a matter of very 
great difficulty. The paper concluded with a consideration of the 
method from the thermodynamical standpoint, the fundamental 
equation 

an 
Bee at 
being applied for this purpose. : 

The method, however, was found sometimes inapplicable owing to 
one of the saturated solutions becoming ре copied and not 
changing at the transition temperature. Hence Cohen, in conjunction 
with Bredig (vide Zeitschrift für Physikalische Chemie, xiv., 535), 
introduces а slight alteration in the apparatus, so that instead of two | 
saturated solutions, one only is employed, the other electrode being 
immersed in an unsaturated solution of the compound, At the 
transition temperature there must be а sudden change in the 
temperature coefficient of the electromotive force, that is, in the 


value of T The apparatus employed is fully described, and 
experiments made with sodium sulphate dre recorded. Ourves are 
plotted with electromotive force as ordinate, and temperatures as 
absciss;», and in each case sudden breaks are seen at the temperatures 
(1) 33:8, (2) 33:07, and (3) 32:9? respectively, the mean, 332^, 
agreeing satisfactorily with Cohen’s previous determination, ud 
and with those of other observers by other methods. The value 


Boum tima ago we noticed a 


r — 571. ig also caloulated according to the equation - 
T T 
dE dE Wa Ww х bo | i 
dT ат To 43 (b — 10) 


where w; and w, are the heats of solution above and below To, ^ the 
migration of the sodium ion, and 5, the number of molecules of water 
per molecule of the salt. Where two saturated solutions were 
employed, the value 4 7 has also the same value, and in both cases 
the calculated and observed results agreed well, thus calculated, 1:8; 


ad By _ dm. 1:3, a = — 1'5 millivolts. 


d dT 
The subject has been further studied Oohen with the result that 
another class of cell has been prod (vide Zeitschrift für Physt- 


of transition from 2180, + 7 НО to 
Zn8O, + 6 HO. dar and Barnes (Proceedings of the Royal 
Society, 1897, 62, 117) found this tem to be 38°75°; solu- 
bility ts gave the value 39°3°, and by the dilatometric 
value the temperature 38:5? was obtained. | 


abruptly at the tem 


THE ELECTROMOTIVE BEHAVIOUR OF 
CHROMIUM. 


In an address to the German Electro-Ohemioal Society, W. Hittor? 
described the results of i . 
metallic chromium eu lied by Moissan and Goldschmid | 
Zino, to Wöhler, precipitates metallic chromium from its 
fused salts, and it was therefore to that chromium would 
occupy & position immediately following zinc at the positive end in 

the motive series of metals. It was found, however, that whez 
chromium was dipped into solations (му, dilute H Ol, &c., which do 
e 


&; the 
and palladious 8 
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Mercurio and cuprio chlorides, and cu bromide, ar нез re- 

uir behave ike ail pues lo a generally it 
um ves ver, but at low tem ures 

acts like a noble metal. cii 

ы ыз tie Gece mare ot и p dg 
com correspon roo stages 0 on, Or O, 
Or, 55 and Or O,, and that when it is employed as the anode during 
the electrolysis of one and the same electrolyte (Zu Ol), it dissolves 
with the formation of different compounds, according to the tem- 
perature and the solvent used. 

Ohromium exista in three different states, viż., passive, active, and 
indifferent, and in each of these states it occupies a different posi- 
nire electromotive series, and possedses a different chemical 

aviour. us 

In the passive state it is & noble metal, i, possesses no reducing 
action on the salts of other metals, and ‘allows platinum at the 
electro-negative end of the electromotive series of metals. This is 
its normal condition at the ordinary temperature, and when it serves 
as anode during the electrolysis of Za Cl, Na Cl, HOI, &o., it 
dissolves with formation of chromic acid, which colours the solution 
in the neighbourhood of the anode yellow. | 

In the active state (produced generally at a higher temperature) it 
immediately follows zinc in the Volta series, and réplaces all the more 
electro-negative metals from their salts. ар. 

. Employed as anode during electrolysis of (boiling) chlorides, it 
dissolves as Or Ola, imparting a bluish-green colour to the solution. 
In certain cases the solution requires to be heated above 100°, as, for 
example, when the chlorides of magnesium and sinc are emplo 
А chromium anode still remains passive in а boiling dilute solu 
of sinc chloride (to which an excess of sinc oxide has been added to 
neutralise all the free hydrochloric acid), and the aon colour of 
chromic acid is observed. If, however, the solu is gradually 
evaporated, the temperature rises as it becomes more concen А 
and, finally, at about 180° O., the green colouration due to the forma- 
tion of Or Cl, appears. | 

The of chromium from the inactive or passive condition to 
the active is also ешр by the 33 experiment. Passive 
the chloraas ot copper, old, pallam, or platinum, without rd E 
the chlo о › я um, or um, ou uc- 
ing them. If, however, т troduced into a solation of 
potassium or sodium chloride, it immediately acquires its new active 
character. Oonsequently, a DD of chromium which, on being 
employed as an anode, has yielded chromic acid darag garden 
may be boiled in a test tube for any length of with the 
chlorides of the heavy metals without erg Any reduction; but if 

now added, reduction 

lace. This action becomes slower and slower 
ty of КО], &c., added, and finally becomes ina 
reciable, Moreover, the reducing action only lasts as long as th 

tained, and ceases as soon as the solution 


In the intermediate state it takes up an intermediate position 
in the electromotive series, and forms an intermediate compound. 
An alooholio solution of aino chloride, on elesirolpa, yields a 
beautiful green solution of Or О), at the chromium 

Passive chromium does not combine with free iodine, even in the 
nascent state, whilst the active modification removes iodine from 
hydriodic acid. — 

The behaviour of chromium towaris melted salts is also described. 

Hittorf considers that the passive condition of iron 1 well be 
ascribed to the formation of an invisible film of oxide, which protects 
it; but a similar explanation of the passive condition of chromium 
does not hold good, аз is shown by numerous 
the present no satisfactory explanation has been 
able behaviour of chromium. states 

such widely divergent properties as have hitherto only 

found in different metals. The above is an abstract of a 

cw by W. Hittorf in the Zeitschrift fiir Elektrochemie, 1898, IV., 
21), 481. 


BUSINESS NOTICES, &. 


Arc Lighting.—We are informed that the whole of the 
84 new aro lamps which, as stated on 310 of our А 26th 
por e meris Mesi the Brockie-Pell ue and diu 
coming „ are 

supplied by the Brockie-Pell Aro Lamp Company. | 


Bankruptcy Proceedings.—In the London Bankruptcy 
Court last week, Mr. A. 8. Cully, assistant receiver, had before him 
the case of the Oycle Motor Accessories Company, Limited. А 
winding-up order having recently been made against this com i 
mee of creditors and shareholders were now held at the 
qf Offices, Lincoln's Inn. The chairman reported that the 
compahy was registered in November, 1896, with a nominal capital 
of £10,000 in £1 shares, and was formed to carry on business as 
merchants and to acquire inventions capable of being used for any of 
tbe ky sti of the company. The directors stated that the object 
of the ormation of the company was to perfect & patent electric 
cycle lamp. Та July, 1897, the company re the Electro- 
lating Company, Limited, which was now in voluntary liquidation. 
Mr. Hollis, O.A., was appointed liquidator, together with a com- 
mittee of inspection. 


City of London College.—The syllabus of lectures in | 
department 


(Prof. 


чон Henry Adams) is now issued, 
VVV Lamm ne 


Electrical Wares Exported. — — 
Wark Бирма Верт. бтн, 1897. | WI Eo md барт. бтн, 1898. 


& s. ё 4 
Alexandria. Telep.mat 288 0 | Adelaide oss 2199 0 
Amsterdam 165 0 | Alexandria "n .. 18 0 
see eos 700 0 Bombay eee as ; 12 0 
Brussels... „ 215 0 | Bordeaux e 5 . 10 0 
rA ees өөө 8 n дош 2. eee m 0 
Town 1 uenos Ayres ... - 0 
Obinde «„ cce 8 0 | Calcutta — 291 0 
Colombo... 71 0 | Cape Town  .. * 957 0 
’ eee 118 0 te eee еве 10 0 
Durban #060 #00 eee 905 0 Oolombo... #00 ee 14 0 
Demerara ves 17 0 Wi .. 102 0 
„ Teleg. mat... 198 0 | Durban ^ % 67 0 
East London ... „ 90 0 | East London АХ . р 
Genoa. Teleg. mat. ... 30 0 | Gothenburg г 
iis . 969 0 Hong Kong . 15 0 
Ham LL) [IN 49 0 Lisbon 0 eee 19 0 
Hong Kong... . 15 0 | Mauritius ec ow 99 0 
Madeira .. [I] eee 19 0 bo 006 eee 286 0 
Madras .. бе 25 0 | Naples. Teleg. mat. .. 100 0 
Malaga #06 009% ee 75 0 eee ee eve 22 0 
Malta. ont 0 "is .. 852 0 
Miqueson, Elec. cable 15,000 0 | Sevastapol Teleg. cable1,200 0 
eee ees ELI 750 0 ees 
Port Elisabeth «i Sud 0 О ioo. daonation 65 0 
Rotterdam ee . 0 eee [11] 796 0 
Bt. Petersburg ... „ 112 0 | Yokohama ‘a 90 0 
5 eee 606 18 0 
B olm, Teleg. wire 98 0 
j Elec. cable 650 0 
слее [11] eee 16 
ellington 900 #00 81 
Yokohama [11] eee 700 0 
Total £20,241 0 Total £7,775 0 


“ Electricity.” —Messrs. S. Rentell & Co., proprietors of 

our contem pori, Buara, waw и follows :—" We рова 
er to а mee ' Electricity, Limited.’ 

[агу may thai that айана iain no way connected with this 


The Glasgow and West of Scotland Technical Col- 
lege.— Particulars general 


with the Heslop patent righte Кай goodwill of the busines of the 
Буса Beamless Pres 55 


with powerfal hydranlio machinery for stamping and pressing БЕМ 

po 

and heavy articles from steel plate under the and the 
in seamless steel corves for 


late Company зате done а large business 
collieries, pes perna папса, паша. ир оь steel- 
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ore be readily seen that stamping from the heaviest plate 
done with the greatest of ease. Under the present 
be added the manufacture of all classes of ele 


machinery 1 
for collieries, iron wor ul. 

unloading boats, paper conf refuse destractors, 

and many other purposes. The company make a speciality of the 

known in gasworks as the inclined retort system, of which Mr. 

raham himself owns many valuable patents in connection with this 


plant, and he has personally erected many large planta for tbe auto- 
matio carbonisation of coal in gasworks к! home nd abroad. 
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loyed. They have also sent of their incandesceat 
bs ы "high efficiency with long duaia” and wing 


machines, and other tools. 
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The London-Provincial Electrical Company, Limited. 
Те first meeting of creditors ander the winding-up order recentl 
made against this company was held on Tuesday before Mr. A. 8, 
Cally, assistant official receiver. The chairman stated, says the 

that the acoounts had not yet been filed, and the 
would have to be adjourned, as there was not a quorum of 
on June 17th, 1897, with 

electrical 


creditors t. The company was registered 
8 . of £60,000, to acquire the business of 


carried on . Ridings, Codd & Oo., of ham. 
The company & to have been promoted by Mr. J. H. Orawford, 
who acquired the business and certain ts in February, 1897, for 


£3,000, of which £1,500 was payable in cash and the 

of thecompany. The sale 2 to the company was £30,000, payable 

as to £10,000 in cash, £10,000 in shares, and £10,000 in cash or s at 
of the E 


JVVVVVVVVTVCVTFDCCCCCCCCTTC EO eri TORTA О 
holders was appointed. Thoe liabilities were 
£3 of which £3,100 was in respect of money 
by Mr. Orawford, and the assets consisted of certain patents 
a question whether the business had been 

actually to the company, and points would arise as to the 
liability of the directors in that respect, and also as to the qualification 
коо иш The proceedings resulted in an adjournment to 


‘Maxim Incandescent Lamp.— We have had our 
support for the filaments of electric 


attention called to a 


Ы - 


New Premises,—Messrs. Butcher & Blaxland are about 
to open premises jg No. 42», Burgate, Oanterbury, as electrical 


engineers, fitters, 


Nut-lock Washer.—The Safety Tread Syndicate, Limited, 
of 15, Barbican, E.C., send us a list of their patent tive nut-lock 


washer, which has been i 


designed to meet uirements 
of fish-bolts, and which is damad to combine oertain locken ot nut 


and spring power to take up wear of surfaces or elongation of bolt. 


Personal.—Mr. Edgar A. Ashoroft has severed his con- 
nection with the Sulphide Corporation (Ashcroft’s Process), Limited, 
ade laying himself out for 3 а metallurgy, 

an general gineering, 
13, Victoria Street, B. W. 

Receiving Order.—At the London Bankruptcy Court, 

on September 2nd, on the petition of a creditor, а recei order 


creditors 


noon at the same place. 


Removal.—Meesrs, O'Gorman & Oozens- Hardy, con- 
ara. сше сая attention to their change of address to 66, 


United Engineering CoA for the Van Ryn gold n pud 


tric lighting if Samy has installed at the York 
East Loi wn Council have accepted the tender (£41,750) of 
Messrs. Reunert & Lens, Johannesburg, for the electric 


installation of the town. The plant 
ufactured by Messrs. Babcock & Wilcox; 


карен) man 
by Messrs. G. E. Belliss & Go., Limited; dynamos by. Messrs. T. 
Limited ; FFC 
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0 
nesburg, to the order of Mr. George Albu, for experimen on the 
Band.—Orders for the su ly of electrio meters to the ohannes- 


Theft.—A storekee 6 in the eg pov Bi 


the Manchester W Was on 

at the Manchester Police Court, com for two months’ im- 

prisonment for stealing 23 tons of waste metal. P" 
Trackson Bros., Limited.—The firm of Trackson Bros., 

electrical contractors and engineers, Blisabeth Street, Brisbane, has 

been formed into a limited liability company, and Mr. James Traokson 


Vacuum Quick-Drying Apparatus for Cables.—We 
д І 
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with the compound, be impregnated in the same apparatus and in a 
vacuum. For purpose only a sufficient quantity of compound 


is introduced by means of the valve, r, and the vacuum in the ap- 
poss зо that the surface of the compound stands a little below 

e lowest heating coil, e. The compound must then be cooked to 
the desired temperature by the heating jacket, À. In the door, c, is 
fitted a spindle with stuffing-box and crank 


handle, the spindle 


ELEOTRIO LIGHTING NOTES. 


Amblecote.—At a meeting of the District Council last 
week a letter was read from the clerk to the Stourbridge Urban Dis- 
trict Oouncil, suggesting that a conferenca between the Committees 
appointed by each Council on the electric 
of mutual service. A letter was also 


thoronghfares, at a cost of abont £800. The surveyor has gone into 
the question of the amount that would be saved by making the 
extensions to the station at once, which he estimated would be 
between £250 and £300. The cost of such extension would be about 
£800. 


of substitu electricity would not warrant the Committee making 
meom. мы A short discussion the subject was sent to the 


Beckenham.— With reference to our under 
this heading in our August 5th issue, in which we that. the 
Beckenham Oouncil had passed a resolation respecting ita 
rovisional order, we think that the note must apply to some other 
Douncil as we are credibly informed that the Council has 
paseed no such resolution. 


Belfast.— The Electric Light Committee is to light 
certain streets by means of incandescent electric lamps by way of 
experiment. 


Berlin.—The South American Journal says :—“ The 
Totondadt, protesting against his order for suspension of the com 
order тог su on " 

сла ҖЫ on the ground that the Slaby system had not been 


followed in the installation of electric canalisations, and the com y 


The Intendant had acceded to this request, and hád annulled his order 
of suspension of the works." 


Birkenhead.—Mr. William Bates, reeident electrical 
engineer, has prepared a report dealing with the p increase of 
lant at the electricity works, and suggeste the provision at an early 
date of ап additional 150 unit RTS As to tho proposed exten- 
sion, provision is made to meet all demands for the nert two years 
at a cost of £13,343. A list of 32 streets is given for the laying of 
distributing mains, and it is recommended that provision should be 
made for service cables, &c., for 150 fresh consumers. The present 
borrowing powers of the Corporation for electric supply are £41,500, 
but there is an excess of that authorised outlay on the cost of the 
existing works amounting to £1,512. In order to cover this excess 
and carry out the proposed extension, the Committee have resolved 
юры daa power to borrow a sum 
0 000. 


Birmingham.—St. Martin's Oburch is to be lighted by 
electricity. The installation is to cost £430. 


Bo'ness Docks.— An electric ligbt installation has been 
fitted up by the Brush Company at Bo'ness Docks, and on Thursday 
night last week а number of the lamps were lighted for the first time. 
There are 20 lamps altogether at the harbour and docks, 16 being are 
lamps of 2,000 C.P. 


Bournemouth.—At the Town Council meeting at 
Bournemouth on Wednesday (September 7th), the following resola- 
tion, moved by the Mayor, was carried by 16 votes to 1:—" That 
application be made to the Board of Trade for a provisional order 
under the Electrio Lighting Acte, 1882 and 1888, to authorise the 
Council to supply electricity for any public or private purposes 
within the borough.”—-Mr. Roker suggested that power to supply 
electricity for traction purposes should be also inserted, but it was 
explained that it was covered by the resolution. 


Bristol.—Tbe Electric Lighting Committee has resolved 


to reduce the charge from 64. to 5d. unit from October 1st. The 
Oommittee is able to offer the pu this reduction owing to the 
increased consumption, but the public must still keep p oos 
increase of consumption if the cheapened rate is to continue. e 
tu ‚ says the Bristol Mercury, the new works of the Electric 
Lighting Oommittee on Temple Back are practically com and 
the Committee are only waiting the arrival of the er of the 
machinery, which they hope to get in time for the winter demand in 
October. They will then have a capacity for 80,000 incandescent 
lamps. At the present time they are supplying 54,000 incandescent 
MS in - Yet, m that limited number, they 
paying the interest and sinking fund upon a large proportion 
the total outlay for the big works. Even at еки they have а de- 
mand for nearly 60,000 lamps, but all are not yet connected, and out 
of these the exact number installed ів 54,700. They hope to have the 
whole of the 80,000 installed by the end of the coming season if the 
demand increases at the rate they anticipate. 


Bury.—At last week's Town Council meeting the borough 
engineer and the electrical engineer re upon the necessity for 
an extension of plant at the electricity works, which had already 
been before а meeting of the committee on August 22nd, was con- 
sidered. The number of consumers had increased from 41, with 
2,481 lamps in March, 1897, to 101, with 6,788 lamps at the present 
time. Applications fora further 1,725 8-О.Р. lamps bad been re- 
ceived, making а total of 8,513, leaving only a balance of 1,487 to 
make up the full complement of 10,000 8-O.P. lampe, which was the 
estimated total capacity of the present plant. An expenditure of 
£5,350 was necessary on the present plant to meet the requirements 
for tbe winter of 1899-1900. The present borrowing powers 
(£30,000) were almost exhausted, there having been expended, up to 
the end of July last, over £28,000, while authority had been given to 
expend another £4,000 on mains, which would make the expenditure 
exceed the borrowing powers by £2,000. The Electric Lighting 
Oommittee has resolved that plans and estimates for an extension of the 
plant at the electricity works, be prepared, and that the Town Olerk 
make application to the Local Government Board for power to borrow 
the sum of £20,000 to carry out the necessary works. 


Bury St. Edmunds.—It is stated that on Thursday last 
week a communication was received announcing that the Local 
Government Board had declined to sanction the borrowing of 
£20,000 for electric lighting purposes in the borough. 


Clontarf.—The Township Commissioners on 6th inst, 
discussed the electric lighting question. They had asked the Dublin 
Tramway Oompany to supply the electric light, but the company 
wrote stating that they could not do so. The secretary read a letter 
from a London electrical engineer, offering to advise the board on the 
best scheme to be adopted. The board decided to ask Messrs. Porte, 
Sykes & Oo., electrical engineers, Dawson Street, what their charge 
would be for advising on a scheme. 


(Continued on page 382.) 
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THE WORKS OF MESSRS. BROWN, BOVERI 
AND CO. 


To English electrical engineers, the words ** Polyphase Alter- 
nating Current Machinery” are not, despite their euphony, 
words to conjure with; nay, it is even sad to relate that their 
utterance inspires in the breasts of many of this fraternity 
feelings of insular prejudice which place us above and beyond 
all Continental fads.“ The English, they argue, profit by 
the experience of other nations, and do not rush at a new idea 
with the impulsiveness of the foreigner; and, whilst the 
demand for the old style of thing continues large enough to 
fill our workshops, there is no necessity to lay down fresh 
plant and to make new patterns. 


out on his own preserve. Every week we hear of fresh 
advances in the “ polyphase” line in England on the part of 
the Continental and American makera, and the latter have 
been very quietly installing all over the country not only 
American dynamos but American engines, the plants and 
schemes being got ont by American engineers sent over to 
England for the express purpose of studying local require- 
menta and conditions. 

However, the above arguments rather belie the title of our 
article ; but it is poesible that they may be more clearly 
though indirectly brought home to us by a visit to “Ше 
enemy's " country (where we can see some of the forces and 
organisation at his disposal for the commercial invasion of 
our shores), than by а moral and economic disquisition 
with the help of Board of Trade returns. | 


Fic. 2.—FacE PLATE LATHE WITH 1,500 Н.Р. ARMATURE. 


This theory ів no doubt sound, but it can be carried to 
ехоеав ; there comes a time when, the success of an article 
having been proved, the public turns to ita suppliers and asks 
for this article; if the public is then told that, owing to the 
great demand for the old article the suppliers of the same 
can only make the new article at a price and in a time which 
are both prohibitive, the public—which is not particular as 
to the source of ita supplies as long as it gets what it wants— 
turns to the foreigner who has the article read y made and in 
large quantities; and, once let the foreigner get a foothold 
in any particular branch of our trade, and it is hard to oust 
him ont of it. 

The signs are not wanting that, unless the English dynamo 
maker looks to himself, his foreign rival will have cut him 


When we emerge from the chalet-like station at Baden, 
20 minutes’ run from Zurich, we see nothing but a quaint 
little town of the usual Swiss type, nestling in a valley and 
up the sides of steep wooded hills. At the bottom of the 
valley runs the River Limmat, whose source is in the Lake 
of Zurich; at times of a limpid blue, at others turbulent, 
muddy, and raging. And thereby hangs a tale. 

Dispersed about the town are various hotels and pump 
rooms for those who take the “cure;” but it is doubtful 
whether many of those who patronise this charming resort 
are aware of the large works which lie hidden away behind 
the trees on a plateau adjoining the railway, or if they 
associate the rushing Limmat with their immunity from 
smoke and chimney stacks which the presence of Works 
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usually entails, However, “where ignorance із bliss ‘sis ^ Brown, Boveri & Co. therefore decided to put down a steam 
folly to be wise,” except for those who go to Baden on reserve plant of their own, and this has been running since 


business. last winter. It consists of two semi-portable compound 

Now that we have got as far as the Works, it would be as engines, by Lanz, of Mannheim, of an output of 120 B. H. P. 
well to stop and say each, and driving 
a word or two about by belt two two- 


their origin, with & 
view to demonstrate 
how rapidly this 
gigantic business has 
been built up. 

When Mr. С. E. L. 
Brown—whose name 
is so justly familiar 
that we need not do 
further than mention 
it—left the Oerlikon 
Works in the autumn 
of 1891, he joined 
his former colleague, 
Mr. W. Boveri, at 
Baden, and thereby 
founded the firm of 
Brown, Doveri & Co, 
Whilst the firm's 
offices were in course 
of construction, the 
business was con- 
ducted from a tem- 
porary office in the 
Café S:hwert, which 
may thos be described 
ав the birthplace of 
the now well-known 


rm. 

Recently this café 
was bought by the 
firm for the benefit 
of their technical and 
commercial staff, and 
it is now known as 


the B. B. C. Club ; ployed for the first 
and a very comfort- travelling cranes, and 
able place it is. has been adopted for 
In the early part of 1892 the new Offices and Works were certain isolated motors. Since then another of these converters 
finished as far as existing requirements nesessitated, and the has been laid down. The size of the Worke, however, increased 
Works were then temporarily driven by a Marshall port- Бу leaps and bounds in direct proportion to the number of 
able engine, which orders, and as it 
was also used for would have been 
testing purposes. absurd to convert 
One of the earliest all the two-phase 
orders executed current supplied by 
was for the first the lighting oom- 
two 200-horse- pany into three- 
power two-phase phase current 
yenerators driven simply for driving 
by turbines from the Works, the two- 
the water-power phase current de- 
generating station rived from the 
on the River Lim- power house and 
mat. When these the steam reserve 
were completed the plant has been more 
Marshall portable and more utilised, 
was dispensed witb, and the three-phase 
and the motive current is now only 
power for the Works used for кш 
was supplied еп- and for the. ol 
tirely by two-phase motors above men- 
motors. tioned. " 
the те, whioh shops i minari 
i hi 
1 5 5 the the switch board, 
Baden Electric which contains all 


phase 80 - kilowatt 
generators. These 
are built for the same 
tension аз the high 
tension wires coming 
up from the power 
house, so that the 
steam and water 
power plants may be 
worked in parallel to 
help the town light- 
ing. But as the 
Baden Electric 
Lighting Company 
are now also putting 
down a steam reserve 
plant, all further 
anxiety as to failure 
of the supply will 
be needless. 

When the power 
house was first 
opened а transform- 
ing plant was put 
down for testing 
three - phase ma- 
chinery. This con- 
sisted of a two-phase 
motor coupled direct 
to a continuous cur- 
rent dynamo having 
contact rings 80 as to 
give out three-phase 
current. ‘This cur- 
rent was algo em- 


Fic. 1—CRANE WITH THREE-PHASE MOTORS. 


Lighting Company, | the етм 
now contains four Fic. 3.—MoToR ох CoLUMN DRIVING SHAFTING. switches, f 
200-horse-power dax: j | пев s 
two-phase gene- working the vari 


е 2 2 2 2 t. The 
torr, but owing to the fact that the quantity of circuits, and does not otherwise call for much comment. 
нуі, in the Lima varies greatly, it f а happened current from the power house and steam reserve Шш is sup- 
that the power available was not sufficient for the plied to the works at a tension of 1,000 volte, and there d 
completed Works and the lighting of the town. — Mesars. formed down to 120 volts by means of two transform 
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100 kilowatts each, four of 40 kilowatts each, and two of 
10 kilowatts each. Another transformer of 15 kilowatts is 
used for the office lighting, and is placed in the engine house, 
. The following is the total number of motors installed :— 


Tbree-phase motors. 24. Total power .. 97:5 H. P. 
Two- phase motors ... 37. Total power .. 408 0 H. P. 
Two- phase motors for 

the two to three- 

phase converters ... 2. Total power. 500НР. 


. It will thus be 
geen that there is a 
total of about 558 
H.P. installed in 
all. consisting of 
458 Н.Р. on the 
two-phase cirouite, 
and nearly 100 H.P. 
on the three-phase 
circuits. When to 
this is added the 
power used for light- 
ing, it will be seen 
that the transfor- 
mers mentioned 
above would have 
all their work cut 
out to keep етегу- 
thing going at once, 
if such an improb-. 
able demand were 
ever made on them. 
The lighting of 
the Worksis effected 
by meang of 830 
incandescent lamps 
and 90 arc lamps. The latter are of the well-known 
Körting & Matthiessen type, and are run three in series across 
105-volt mains, in itself & not discreditable performance. 


— 


Fic. 4.—PaRT or Winvine Sho WITH 1,000 H. P. MOTOR. 


culverts with cover plates. Bare conductors on porcelain 
insulators are used and the wires are rúa up the columns 
which support the shops—for the purposes of lighting, and 
are protected by means of casing where within reach. The 
lighting is thronghout on the two-phase circuits, half on 
each phase. 5 | 

The deve'opment of the single-phase moto: was the work 
to which Mr. Brown chiefly devoted himself after his 
establishment in Baden. Early in 1892 the present form 
of asynchronous 
motor was first 
adopted, though for 
some time after ex- 
periments were 
made with various 
forms of synchro- 
nous motors with a 
view to improving 
the power factor. 
Bat other disadvan- 
tages prevented: 
their adoption as a 
standard type, and 
the attention of 
the firm was de- 
vot ꝛd more particu- 
larly to the perfect- 
ing of the asyn- 
chronous form. 

The present dis- 

osition of the 

orks is as follows: 
—Along a private 
road ran the engine 
house, offices, wiring 
store and pattern shops. Behind these again are the buildings 
for the new offices and also the main workshops. Oa both 
sides of these, and parallel to the private road run the rails 


Fic. 6.—SwitTcHBoARD Өнор. 


‚ All the mains which supply the shops, whether for light- ^ direct on to the railway sidings. At the end of the road 


{06 or power, are run along the floor of the shops in iron 


and of all these buildings is situated a large yard where 
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heavy castings are stored, and then the Brugger Strasse cuts 
across at right angles and divides the new foundry from the 
rest of the works, to which it is connected by the afore- 


mentioned rails. 
The . present 
offices consist of a 
three storey build- 
ing, the ground 
floor being devoted 
to the commercial 
department. The 
first floor contains 
the Principals’ 
private offices, the 
estimating depart- 
ment, and the cor- 


respondence offices. 


The second floor is 
wholly occupied by 


the drawing offices, 


divided into gen- 
rator, motor, trans- 
former, and switch- 
board departments. 
On the flat roof is 
a glass house for 
blue printing. The 
new offices referred 


to before will be 


more than double 
the Biz» of the pre- 
gent ones to which 


Fic. 5.—Part oF WINDING SHOP wirH 1,200 Н.Р. GENERATOR. 


they will be connected by а bridge. They will be ready for 


use early next year. 


The psttern shops and 


various stores facing the private 


road are two story-buildings. The main workshops cover an 


was, until quite recently, entirely absent from the establish- 


ment—and even now it is not continuously used, and the 


engine house is quite separate from the shops. "The appear- 
| ance of these shops 
when tin full swing 
is, however, a thing 
to be seen. rather 
than to be described, 
and to the visitor 
the effect is so sur- 
prising and over- 
powering that it 
takes some time for 
the impression to be 
fally realised. The 
different bays are 
spanned by travel- 
ling cranes of 
various powers, dis- 
tributed as follows: 
Erecting shop, 
one of 30 tons, 
Heavy turnery, 
two of 15 tons each. 
Winding shop 
and testing room, 
two of 10 tons each. 
Other shops, 10 
cranes of 3 and 5 
tons each. 
The smaller 
. cranes are mostly 
driven by hand gear, two of them only being fitted 
with motors for the lifting and lowering: motions. The 
larger cranes are worked entirely electrically, a view 
of the crab being shown in fig. 1. One feature of 
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FIG. 7.—ERECTING SHOP. 


area of 12,000 equare yards and consist of 15 bays. They 


are exceptionally well lighted, 
light and cleanliness not often seen in 


and present an appearance of 


engineering Works. 


This is to be attributed in great part to the fact that steam 


these cranes is that separate motors are employed for 
each of the three motions, ro that the failure of 1 
motor would not mean the entire failure of the crane. 
motor for the longitudinal motion of the whole crane 18 P 
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on a bracket in the middle of one of the girders ; the other 
two are mounted on tbe crab and move with it. The car- 
rent is led to these motors and to the orane as a whole by 
means of hard drawn copper wires on which small contact 
shoes slide ; the lifting gear is fitted with a brake which is 
lifted by an electro-magnet in the circuit of the motor, and 
rel as soon as the current is switched off, so that the 
lifting and lowering is completely under the control of the 
man in charge, who controls the switching gear from a cab 
which travels with the orane and is s ed from one end. 

The machine tools in the shops namber about 500, of 
which some 150 are lathes of various sizes. The two largest 
of these will swing work up to 27 feet in diameter; a view 
of one of these is given in fig. 2, with an armature ring on 
the face plate. The four largest lathes and some of the 
other important machine tools are driven by separate motors, 
geared on to the spindle of the upper cone pulley by means 
of worm gear. Across the two main girders above there 
machines two small J girders are fixed, and to these the motor 
is secured, as it were, upside down, and at right angles to 
the direction of the cone pulley spindle immediately under- 
neath. This spindle is sup at each end by pedestal 
bearings suspended from similar small girders, and the worm 
gearing is contained inside one of these pedestals, the motor 
spindle being directly above. The whole forms а very com- 

t arrangement. 

Bot the majority of the tools are driven from line shafting 
having one motor for each shaft. Such a motor is shown in 
fig. 3. It will be seen that it is fixed to a column and con- 
sequently may be raid to occupy no floor space. The older 
motors have short-circaited “ squirrel- cage rotating parta, 
and are started light by lifting them so as to slacken the 
belt. They are carried on vertical slides on the columns, 
and, on starting, the weight is taken by a crutch; after 
slackening the bolts holding them to the slides, they are 
raised by a screw. In order to diminish the starting current 
ried ‚ the transformers supplying these motors are ре 

ed with a middle terminal giving 50 volts or about half 
tension. This is connected to an intermediate main, and 
the motors at starting are switched оп to this. On attaining 
speed they are switched on to the full tension and the belt is 
tightened B lowering the motor. The newer motors are all 
provided with wound rotors, having sliding oontact rings for 
use with starting resistances. The power of the motors used 
for driving lines of shafting varies from 15 to 20 Н.Р. 

As about 85 per cent. of the firm's work consists of alter- 
nating current machinery, and much of that multiphase 
motors, the sheet metal shop is considerably developed, and 
contains many ingenious machines. The discs of metal 
which are to form both fixed and rotating parte of the 
finished motors, are first punched with two sets of holes— 
the outer circle for the fixed , and the inner for the 

These are punched at the rate of four holes 
at a time, and in the newer machines the feed from one set 
of four holes to the next is effected automatically. The two 
parta are then severed by means of rotating shears, leaving 
an isthmus of iron of less than a millimetre over the holes, 
to be turned down after the plates are put up together in the 
armature, 8o as to leave the half millimetre or so of clearance 
with which these motors work. After being put together, 
the holes are, of course, filed out, во as to leave a smooth 
surface inside. By the above operation it is obvious that a 
dv deal ч асо оза be sim Р 

А view of the erectin в given in fig. 7, 
and speaks Ят, | S 

Two views of the armature winding shop are given ih 
figs. 4 and 5. 

Y. will he = that s y a“ x * tannel " wound ош 
is exclusively employed. e large armature in fig. 5 
is for a 1,20-H.P. жы E Г 


iron cores in tubes of highly insulating material, each of 
Which is tested to at least double the tension of the machine 


before being used. The motor above referred to will be 
coupled direct to the centrifugal pump, which has a lift of 
480 feet. The motor will be run on the 2,500-volt circuit 
of the Chévres plant, and in connection with this plant Ше 
firm have now їп hand a new switchboard to replace the o 
one—dealing with 20,000 H.P. of generators, ва well as a 
mw of feeder panels, &c. The whole will be 90 feet 
ong. | 
For winding the spools of field magnets, &c., special 
winding lathes are st The wire is guided by means of 
sheaves, which are advanced by a leading screw. Change 
wheels are provided to adjust the feed to the diameter of the 
wire, and at the end of the spool the motion is reversed, 
just as on а screw-cutting lathe. Each such lathe is driven 
by а separate two-phase motor. For large field magneta the 
windings are now always made of thin copper EP wound 
on edge, the successive windings being separated by means 
of varnished paper. This work is done in an ordinary 
screw-cutting e, a special guiding arrangement being 
fixed on the slide rest. | | 

The testing room is fitted up with the various 80 7 8 
and instruments necessary for testing all kinds of machinery. 
A 25-H.P. motor is fitted with oone pulleys for obtaining 
fine graduations of speed. Larger generators than this are 
tested by another motor, worked directly from the high ten- 
sion mains. Special alternators with sub-divided windings 
are employed for testing motors; by connecting these up in 
various ways, and running them at different speeds, all 
different tensions and frequencies may be obtained. | 

As the firm makes a speciality of high tension work, a 
department in the testing room is devoted to the testing of 
the tubes, &c., employed in the winding of high tension 
machinery. For this purpose a transformer is used, giving 
currents with tensions up to 60,000 volta; lower tensions are 
obtained by ing the primary tension supplied to this 
transformer. erators, such as the fiy-wheel type, 
which cannot be erected in the works, have the insu- 
lation of their armatures tested with this transformer, 
and are, of course, only finally tested when they can be ran 
in conjunction with their engines or turbines. The other 
half of the testing room bay is devoted to the packing of 
machinery, so that a machine after being tested can be 
despatched without further loss of time. 

The switchboard department (see fiy. 6), has been de- 
veloped owing to the difficnlty of obtaining from indepen- 
dent manufacturers the high tension apparatus required for 
the various work of this description undertaken by the Firm. 
The leading principles ad in their high tension switch- 
board design are :—porcelain insulation everywhere, and no 
conductors on the front of the board. 

The new smiths’ shop has been fitted up in order to render 
the firm more independent of outside manufacturers. It 
contains two hammers driven by compressed air, at віх 
atmospheres ; one of 1,100 lbs. and the other of 165 lbs. 
The compressed air for these and for the fires is supplied by 
a blower driven by a 25 H.P. two-phase motor. The 
cylinder is 225 mm. in diameter and 450 mm. stroke, and is 
driven at 125 revolutions per minute. The air is oom- 
pressed into a reservoir of steel, containing 15°7 cubic 
metres, from which it is conducted to the hammers and fires, 
Beyond the end of the main works is the for large 
castings before referred to; this is оо by а 10-ton 
gantry crane, also worked electrically. | | 

The new foundry lies on the further side of the Bru 
Strasse and contains three cupolas, each capable of melting 
three to four tons of metal, is commanded by one 15-ton 
crane and two hand cranes for four tons each. The Roots 
blowers and the lift for pig iron, &., are worked by means 
of two-phase motors. For drying large moulds, small port- 
able furnaces are employed, blown by fans mounted on a 
base with a motor, the whole forming a very handy arrange- 
ment and saving а good deal of handling of the moulds to 
bring them n the E 

he works now employ about 1,000 workmen, and the 
branch works in F ort—atarted in 1894 when the 
vin for the central station was obtained—employ abont 
200 men. | 

Since the beginning of the works, 4,500 
motors have been turned out, ейн 5 
980,000 H. P.; and 2, 800 ormers, of a total output of 
36, 500 kilowatts. In these figures the output of the Frank- 
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fort works is included, but it is very small compared with 
that at the Baden works. At the present time the firm has 
upwards of 20 machines of 1,000 H.P. or over on order, in 
the Works or being erected, and from the present state of the 
market and the demand for electrical machinery, it is not 
probable that the yearly average output, which has oon- 
tinually increased since the firm , will be in any way 
diminished. | | | 

It will thus be seen that during the nine years of the firm's 
existence the yearly average output has been over 25,000 
H.P.; and taking into account the fact that during this 


comparatively short time the Works and the firm's reputation 


have both had to be built up, this figure is little leas than 
remarkable, | 

As the firm do not generate their own motive power exclu 
sively, but have to pay the Baden Electric Lighting Company 
for the current derived from water power, no figures as to the 
cost of driving the shops electrically would be of much value 
for comparison with the brake horse-power rate of steam-driven 
shops. It may, however, be stated that Messrs. Thomas 
Richardso indson & Sons, Limited, of Hartlepool, who have been 
apponi ‘Messrs. Brown, Boveri & Oo's. agents for the 

nited Kingdom, have recently installed a polyphase motor 
plant for driving their works, and thereby gave 100 tons of 
conl per week, | ` 

Polyphase work has become almost universa] оп the 
Continent since the famous Frankfort-Lanffen installation ; 
whilst, on the other hand, it is yet hardly thought of in 
England. If, therefore, the description of these famous Works, 
incomplete though it ія, will cause some of us to think a little 
more, and by ene ee to verify Kant’s theorem, that 
nothing exists which has not first been eee rent to onr 
senses, it may be said to have achieved a nl purpose as 
far as our country is concerned. | 


ELEOTRIO LIGHTING NOTES. 


| (Continued from page 976.) 


Cork.—The chairman of the Cork Harbour Board made 
rc ty tha os Шы шл 
qua use : т of the 
UL to А electrically hted, and the трага А Ligbting Company 
is to get the work done as quickly as possible. | 
Coventry.—A start has been made at Coventry in laying 
232 ол on Joly TM. Mx millon df. зш Wave alieady 
Con on " ve 
been delivered, ges per for a delay in the delivery of the troughitos 
in which the cable is to be laid, a start would have been made three 
weeks ago. The high tension cables are to be laid on the solid system, 
instead of being drawn into pipes u чөө the original rubber-covered 
cables. The work is under the superintendence of Mr. @. 8. Ram, 
manager of the Coventry Electric Light Works. 
Croydon The works incidental to. the extension of the 
lectric light Cro to are proceeding rapidly, the 
cables having been laid down in the principal roads. 
~ Cults.—Mesars. P. О. Middleton & Co. have entered into 
pos af the electric light station at Oulte, Deeside, known as 
е Northern Blectrio Supply беш Fre works will be carried 
e i 


th , wh 
Feller eren ati n who purpose making 


- pumfries.—The Dunfermline Burgh School Board have 
hed under consideration a proposal to light by electricity the new 
Technical School which is baing rovided by Mr. Andrew Oarnegie, of 
ger Roy soir torret pate podere rio 
eba * : ` , ап 

tion suflicient/$o meet all requirements Beds arm 


' Dandee.—At a meeting of the Gas Committee last week, 
Tittensor 


Mr. W. H. ‚ electrical engineer, reported several app 
tions for a supply of electric light without the old area in the neigh- 
bourhood of West Port, Lochee Road, and Bell Street. A petition 


ly asked it would 
three feeder mains 
to the 


be to sanction at once the layin 
a report on electric lighting which he submitted 


mentioned 


loaded, and that the present mains, owing to the. demand, 
especially during the past year, would be overloaded. . Tittensor 
recommended that the distribution be looped by a new main 


the Committee, and they recommended that the work be carried 
out by the Gas Commissioners, the total cost of the undertaking being 


28,300. | 


Eccles.—Mr. Olirehugh, electrical engineer, re to th 
Electric Lighting Committee that the various contracts in connection 
with laying down an electric lighting plant are p favour- 
ably, and he considers the Committee be in a position to supply 
electric current about the third week in September. The 
have been laid from Peel Green to Eccles Town Hall, 


Gloucester.— Mr. Danoey attended before the Electricity 
Supply Committee recently, and submitted specifications, and 
bills of quantities for the buildings required for the electricity works. 

Greenock.—The Electric Lighting Committee has re- 
ceived 30 applications for the post of resident electrical ; 
The Town Olerk and Councillor Cameron are to p & list of the 
qualifications, &c., of the various candidates, and submit it to a 
future meeting of the committee. 


рош of the Heckmondwike Co-operative 
stone of an electric light station at the Central Stores, Heck 


d o will furnish current. The stores are to 
16-0.P. incandescent lampe, while the front of the shop will be lighted 
with six are lamps of 2,000 O.P. 


Kirkealdy.—At a meeting of the Ratepayers’ Association 
ursday саш. week a resolution heartily approv- 


There is a strong p 
althongh there.is a division of opinion as to the advisability of the 
Corporation taking it up. 

Leeds.—Another step towards the transfer of the under- 


taking of the Yorkshire House-to-House Electricity Oompany, 
Limited, to the Leeds Corporation, taken 


[ ts for taking possessi 
the undertaking, and to empower them to direct the yo by the 
ing the usual schedules) of such expen- 


was 
Holmes, city electrical engineer, and Mr. Oharles R. Bellam 
intendent d street lighting, fora report. It is understood that they 


will inks experiments an to the mow кыз lamp that ona De und. 
Extension of mains in several thoroughfares has been resolved upon. 

Mansion Lighting.—Messrs. Drake & Gorham are busy 
in their installation department. During thé last few days they have 


commenced work at Willington Hall, Tarpor ey, where they are 
installing plant for 210 lights, and Mr. H. C. hens, M.P., has 
entru fhem with the fest instalment of an installati i 


on 
ulators and other 


of a 20-kilowatt dynamo with the necessary accum 
wiring the town house of the Earl of Yar- 


ries. They are also 


accesso: 

borough for some 300 or 400 lights, and are putting in a os 

installati ith trole E P., 

. engine, for Ms J. A. Brocks 
Newington.—The Vestry of St. Mary, Newington, are 

CCC ot 


an e 
receiving boiler, engines, generators, and electric ligh fot 
an installation of ою 8-О.Р. incandetcent же мы Pre ion will 
be made in the first instance for supplying equal to 10,600 
8-O.B. lamps. It is anticipated that the station will bo ready for the 
supply of energy by January next. 
North Shields.—Mesers. Faloonar, Cross & Oo. have 
recently completed an installation at Messrs. D. Hill, Carter & Оо. 
„North Shields, There are over 700 incandescent lights in 
interior of the buildings, and eight 2,000-0.P. arc lamps are used 
for illuminating the outside of the premises. The plant comprises s 
dynamo driven by means of an 85. P. gas engine. | 
Peterborough.—A further hindrance to the electric light 
scheme for Peterborough 


de t. The Town Oouncil of the city had commenced the 


Ж s 
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reat Northern Railway, but have since received an intimation 
from that y that they will require the site for an extension 
of their main The ration have in consequence decided to 
sell, so that once more the is delayed for want of a site. E 


their legal advisers, as 


instructed, with reference to a letter received from them recom- 


an electrical engineer, to ascertain if it was technically 

. He pointed ont th«t£ Mr. Warden-Stevens, who pre- 

the , was an electrica] engineer, and Mr. Hanrahan. 
written to an engineer in Dablin as to the probable cost. 


Redditch.— Last week a Local Government Board inquiry 
was bold re the Council's ap for sanction to borrow £11,000 
for purposes of electric lighting, and £32,500 for the purchase of land 
for electric lighting and other purposes. | 

Ryde.—A public meeting was held on the Ist inst. to 
discuss whether the terms offered by the Ryde Electrio Light and 
Power Company, Limited, should be accepted or not, and whether 
the Town Council should assent to the company's pro applica- 
tion to the Board a Trade for * provisional aeg Col. Наш 

: "That this meeting of ratepayers is of opinion e 
асер by the Blectric Light and Power Company, 
Limited, should be accepted, and hereby requests the Town Council 
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The Electric Light Committee has received a 
Local Government Board, inclosing formal sanction 
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land for the new generating station). 

Salisbary.—The Salisb Electric Light and Suppl 
баша lt ocak laid bifora tho row оа Mod 
mates for lighting the various roads and streets in the city. 


the lighting of the city to the Salisbury Gas Company, ио quoted 
gh peny. 


Staines,—The District Council will not approve of the 


order, for that body considers that any such powers should 
be in the hands of the municipality. 


Stewmarket.—The system of electric lighting in this 
town has progressed beyond expectation, and the concern has been 
converted into a cmp es as е ipe ну 

Oompan , a plicati or shares 
thi pant ci tal issue, and letters of allotment and 


е o daily e un puras a гоно 
Electrio dend 1 
dent. per annum for bo Dist half-year j eem 


Tunbridge Wells.—A correspondent says that the 
Electric Ligh Committee af the Tunbridge Wells Oorporation 
have decided to devote the sum of £900 (instead of £450 originally 
decided зро) out of the profit of electric lighting towards thegeneral 


Turkey.—Though the multifarious applications for con- 
Bir -Bartlett from 


Irade authorising 
the com authorities to enter into negotiations with Sir Ellis 
Ashmead Bartlett, with a view to the latter granted a concession 
for the establishment and working of lighting works in 
Balonica, This isa remarkable re from the fixed policy of 


the importation of electrical plant and into that country. 
It is considered probable that the in question will 
be given to Bir and in this event it is certain that a con- 
siderable business in the electrical engineering branch will be 

ор for En firms and financiers ready to work similar concessions 


. ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. f 


Accrington and Rossendale.—In both the Accrington 
und Parliamentary divisionsthe steam tram service extends 


ғ 
F 
4 
1 
D 
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i 
E 


and public lighting. The latest development is a syndicate for the 
7. 8 


The Corporation to 
service on the lease to the company running out in some seven years 


or so. Their power extends from to Baxenden in one 
direction, and then Haslingden on have a voice in the 
running over their roads to Ra present tram company 


The 
ut down the lines from rg pap о Paman. The scheme 
or electric traction over this wide and im + district would 


company seemed desirous of throwing entire onus on the Cor- 


on potici of the blio were unfortunately by B 
reports promulgated e tramway company. Oorporation 
. 
men BA , | 
Ne y Ai al ey ag partly 


way to the sharebolders a fair report of 
ee ыраш monita PE ale g from 
e present, that they t expect 
tracti 907. but not sooner. MES MU 
With reference to tbe question of the tramways, the Joint Electric 
and Law Oommittee recently resolved: “That the Tramway Com- 
pany be requested to state whether they accept the principle 
involved in the proposals of the Corporation as a basis of settlement 


‘ 


 Durbam.—By the last Sonth African mail we learn that 
& 


arranged by the Corporation, to adopt electric traction, to reduce the 


separate The Highways Committee confirmed the Town Olerk's 


Town the Northfleet Urban District Council of their 
rear = бене eae Егет ре under the Light Railways 

| | е wer head | 
certain extension lines set ont in a plan. Е em 
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of its tramways 
concern. 


Halifax.—The my pian, is about to begin the work 


eigh 

they averaged £300 per week during the last four weeks, but this 
can hardly be to continue. The total weekly cost of the 
two sections, that is, including interest and sinking fund, is, accord- 
ing to the Bradford Observer, a little over £170 per week. 


Johnstone.—The Light Railway Commissioners have 
intimated that the Board of Trade, will sit on рск 20th, for 
the hearing of the application of the British ic Traction 
Oom for power to construct a line to Johnstone for the working 
of the tramways. 


Salford,—The Salford Tramway Sub-committee which 
has been conferring with the Manchester Tramways Committee's 
representatives regarding the question of the tramways, has 
advised that the chairman of its committee, also the chairman of the 
Electric Light Committee, and the electrical engineer-be instructed 
to visit Hamburg and inspect the system there. The Electric Light 
Committes, however, thinks that such a deputation would not be 
large enough, snd pro iteelf to a t a small sub-committees 
for the purpose at a later date, probably in conjunction with the 
Tramways Oommittee. | 


Routhport.—Daring the past 12 months the British 

Com ; London, have been ag on i 
ry pt eri 

just beem practically completed. There exist at present, says the 


Liverpool Mercury, two tramway systema in the borough, the А 
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order for the construction of & system of electric 
which will compete with the present lines. In the case of 
the Kir. ie and Southport trams the on will also havea 


t is not intended to exert their powers in this respect 


York.—In addressing the shareholders of the City of 


York Tram 


attended a 


i 5 unable to make any chan 
w the p 


satisfled 
bot if they kne 
carry out the traffic better, and also the repairs to the road. 


TELEGRAPH AND TELEPHONE NOTES. 

Australian Landlines.—The Sydney Morning Herald 
for July 19th contained the following: — The insecurity and occa- 
sional irregularity of our cable communication with the rest of the 
world are attracting attention in two of the colonies just now. In 
Sosth Australia the authorities are just starting to duplicate the 
overland line. It appears that а few months ago, while the Conven- 
tion was sitting in Melbourne, three or four interruvtions occurred in 


the cable service, and the New South Wales and Victorian delegates . 
їй unkind 


about the frequency of these occurrences to the 
South Australians. Thereupon latter made р their mind to 
duplicate the overland line; with the object, as Mr. Holder explained 
to the gratified South Australian Assembly the other day, of taking 


the wind out of the sails of those proposing alternative lines. What- 


bend. This Ohamber says that, ia view of 


ever the object, the duplication is necessary бё h. Inthe 
сеа е the fine 


when a wn in any one part the W | 
столна t was generally found to be unworkable, and 
t may 


that at least one of the three will 
now when the interruption season sets in. The trouble. 
some thing is that the interruption season is often just when the 
most interesting news is expected. But all the overland lines in the 
world will be of no use to us if the cable is cut. And it is just here 
that the Brisbane Chamber of Commerce wants Queensland to take a 
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other familiar reasons, the Pacific cable sh 
enterprise, it ia claimed, would pay from the start. The initial cost 

most D abont ree 0, but the ee 5 done 

woul so great, that the charge per word oo uoe 

much, and Government m could be carried free. It is high 
time that something should be done in this regard. ену knows 
that cable communication running through ibly h ies 
ia liable at апу moment to be соё; everybody knows that the Pacific 

cable project is less open to this objection, besides bringing Australia 
more closely into connection with America, and yet we are prepared 

to let the present unsatisfactory state of affairs continue." 


Glasgow Telephones.—The Telephone Committee of 
Glasgow Corporation last week approved of a letter to the Duke of 
Norfolk renewing the application for a license for Glasgow city and 
suburban districts included in the exchange area. A o» 


The Pacific Cable.—A New York correspondent of the 
Daily Chronicle says that important developments in the plans of 
the Pacitic Cable Company have been decided on after a meeting at 
the offices of Messrs. J. P. & Co. In addition to the lines 
which are to connect San Francisco, Honolulu, the Ladrones, the 
Carolines, Manila, and Japan, a duplicate system is now arranged for 
connecting Japan with Silka and the Aleutian Islands. Surveys will 
be begun at once. The company hopes that Japan and the United 
Btates will both subsidise the scheme. 

According to the New Zealand press tbe Premier recently 
stated that the Government adhered to the Pacific cable scheme. 
He also said that a conference of Agents-General, with the 
Postmaster-General of Canada and the British authorities was 


between Britain and to ! 
something definite would be agreed u as regards the American 
cable from San Francisco vid Honolulu. Mr. James Scrymser 
sident of the Pacific Cable Company, has sailed for Japan to complete 
the contract with the Japanese Government. Е 


Telegraphic Interruptions and Repairs :— 


CABLES. ` Down. Repaired. 
West Indies— | 
Bt. Oroix-Trinidad өөө Nov. 80th, 1896 ss ow 


cable— 
Oable beyond Gurupa... June 86,1898 ... ise 
Accra-K otonou Vis 007 ae 8th, 1898  ... dis 


Ld sili coe vis 10th, 1898 
Bissao 500 ... June sist, 1898 


CONTRACTS OPEN AND CLOSED. 
OPEN. 


for one year, of electricity supply meters, house fuse boxes and house 
, city electrical 


engineer. See our 
“ Official Notices last week for Jo Mira | 


Austri&.—September 15th. Tenders are being invited. 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the Btate silver and lead 
mines. Tenders, marked Offert auf Material Lieferung," to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence. 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
econ , steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton tra crane, switchboard, accumulators, 

&c. Consulting Mr. F. Н. Medhurst. See our 
“ Official Notices" August 12th, for particulars. 


Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular) Specifications, &c., from Mr. G. F. L. Giles, the harbour 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. 


Belgium.—October 27th. The municipal authorities of . 
installation of 


Ghent are inviting tenders until October 27th for an 


electric lighting in the new Flemish theatre in that town. Tenders, 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be. 
obtained. 


Bexhill.—September 28th. The District Council is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
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balancer, switchboards, accumulators, cables, ipes, arc lamps, and 
posts. Specifications, &c., from the consulting, engineer, Mr, A. H. 
Preece, 39, Victoria. Street, S. W. p Жж x 
Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June 1st, 1899 (a fine imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The cont includes the supply and delivery of 1,937 
incandescent lamps, 20 arc lampe, &с. expenses for registering, 
„ &., which are estimated to cost 130 francs, to be 
by contractor. A d t of 8,000 55 
2 per cent. will be paid 60 days. Specifications seen with, 
. payment of 40 francs, from M. Le Sécrétaire 


mentioned above. ‘Tenders, on stamped registered, ! 
иче, with а certificate of deposit, to bo posted hy October 27th. 


Halifax, —September 19th. 
invites tenders for the supply of car trucks and electrical equip- 
ment. Specifications and particulars from the borough electrical 
engineer, Mr. T. P. Wilmshurst, on payment of £1 1s. See our 
“ Official Notioes this week. | i 

; Leeds, —September 8 The Council require tenders 
or £he supply of poles and tro wire and attachment in connection 
With the electric Маш тау extensions. Particulars from tbe repre- 
sentatives of the late Dr. John Hopkinson, 26, Victoria Street, B.W., 
or from the City Engineer, Leeds. See our " Official Notices " this 


London.—Tendersare being invited for 5,000 incandescent 
electric lamps. Consulting engineer, Mr. Warden-Stevens, 34, 
Victoria Street, B.W. Ses our ‘Official Notices” this week for 


Kinxston-upon-Hull.— September 30th. The Corpora- 
* want siga згеше supply о Бошо шоме e =o 

sprinkler cars, versing orms. Specifications from Mr, 
White, city engineer. See our“ фасы! 


Custom House, Dublin, is inviting estimates for the supply and 

ht installation for Portrane Lunatic Asylum, 

County Dublin. See our Official Notices” this week for particulars. 
Rathmines and Rathgar.—October 5th. The Electric 

Lighting Committee is inviting tenders for the supply and erection 

of Lancashire boilers, mechanical stokers and 

plant, also high 


traveller, switch underground cable work, cabl for 
incandeac oe 10 0 and ога 


* otices " this week for further particulars. 
Roumania.— September 22nd. Tenders are being invited 
until bar 22nd by the municipal authorities of Braila, 


Roa for the concession for the electric lighting of the town. 

culars may be obtained from, and tenders are to be sent to, 

Ia Mairie de Draila, | 

Torquay.—September 19th. The Electricity Suppl 

Committee wants tenders for the supply of meters and arc inl 

for а period of 12 months from October 1st, 1898. 

Borough „ Mr. P. Storey. See our “ Official 
Notices” last week for particulars. 


CLOSED. 
Shoreditch—The Lighting Committee reported to the 
Shoreditch Vestry on Tuesday, having considered the following 
tenders for the supply of new. boilers for the electric light 


£ s. d. 

R. Taylor & Sons 3,410 0 0 

E. Danks & Co. . lude с 8,900 0 0 

J. Fraser 4 on.. 4296 0 0 

Fleming & Ferguson, Limited .. 4400 0 0 

Tinkers, Limite ee ©з js os .. 4,750 0 0 

B. Hodge & Sons, Limited ee ee _ 0% @e 5,150 0 0 

Davey, Paxman & Co., Limited ais - . . 5,178 0 0 

J. Jones & Sons oe ‘ee ee ee ‘ee oe 5,900 0 0 
Having been advised thereon by the consulting engineers, the Light- 
ing Oommittee reported that in accordance with the authority а 
them by the y » they had ted the tender of Messrs. R. 
Taylor & Sons zum of £3,410. On the recommendation of 


the Committee the Vestry approved their action in the matter. 
The Lighting Committee turther reported upon the undernoted 
tenders for the supply of transformers :— 


£ 8 d. 
The General Electric Company, Limited ..  .. 2,010 0 0 
The Electric Construction Company, Limited .. 2,747 0 0 
Thomas Parker, Limited .. e s 0. o. 2,800 0 0 
The Fuller Wenstrom Electric Manufacturing Com- 
pany, Limited ee ee ee ° 0 ec "ee 0 0 
Having regard to the uniformly good work ormed by the Blec- 


the Lighting 
сүү Se ү 
1 e TO com y „ 
and Very done thair action in nen mpi res i f 
хер e er o 

Mt. d. Gray Hill for the extension of the electrio light station 


Brighton. — The Town Council recently considered 
tenders for the supply of hard steam coal for the on elec- 
tricity and that of Messrs. Banfield & Oo., for ley coal 
at 188. 10d. per ton, was accepted. = E 


nha sy enn te Wes als 
h vening, Bepte ' е | 
Oouncil, on Tuesday 0 ning, P m : "d 


ed constru 
principals, inclined 5 tipping floor, the whole of the 
works to be maintained by m for a period of $ „ 


NOTES. 


The British Association,—There is little doubt that the 
Bristol meeting will form one of the most important. gather- 
ings of the British Association during recent years. Not only 
from a numerical point of view is the meeting remarkable, 


but the programme, from а scientific standpoint, is a 


full and lengthy one. Up to six o'clock on Wednesda 
evening the number of members and associates who 
registered their addresses stood at 2,284, which rivals, 
if it does not surpass the figure attained at the EI 
meeting. A large gathering attended the People’s P 
on Wednesday evening to hear Sir W. Crookes's preai- 
dential address, and it is hardly to say that 
some of the points raised will form а sertes of 
controversies which will last for коте time to come. From 
an electrical point of view the meeting will not be unim- 
portant, the practical papers in Section G being of 
more than average interest. Pure science will doubtless 
be enriched by md international си on terrestrial 
netism, whi es place to-day at University College. 
УЕ Ане will be based on an addres by Prof, 
Rucker, a paper by Prof. Mascart on “ The Relative 
Advantages of Long and Short Magnets" and a 
J. В. Ashworth on “The Construction of 


, and, providing electric tramway 
men take some useful resulta ought to accrue. 

The following papers are in the list for ne in the 
Mechanical A. Siemens, 
^ Electric Power in Workshops"; Mr. A. H. Gibbingg, 


ater Mains by Earth Currents from Electric 
Tram Lines“; Mr. T. G. W. Aldridge, * Combined Electrio 
Lighting and Power Plant for Docks and Harbours” ; Mr, 


Economy of Eleetric Driving.—It is reported that at 
the Baldwin Locomotive Works there are 215 motors, of a 
total of 700 H.P., for driving cranes and machine tools. To 
keep this in motion and repair only, requires the services 
of two men, with а third the time of another man, the 
annual cost, labour and material, being £500. ‘Smaller 
machines were grouped, and large had separate 
motors allotted to them. А 70-inch wheel lathe required 
1°5 H.P. to run it empty, and 6:2 H.P, torun it ander full 
load of two cuts j-inch deep on a 56-inch wheel, A frame- 
slotter with 18-inch stroke, taking а heavy cuit, absorbed 10:8 
H. P.; when light, it absorbed 9:8 H. P. only. A large 
double-frame planer, with two 1-inoh cute, absorbed 11 and 
21:6 H.P. empty and lc A drill required 2-85 Н.Р, 
when drilling а 2} hole, and 0:97 when running light. То 
bend steel plate 11/16 thick by 10 feet 6 inches long, took 
19°8 H.P. The empty machine required 4*5 Н.Р, То 
shear т 5 М, адан 19 H.P., while the empty 
machine req 8°5 Н.Р, 
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Town v. Country Life, and Electric Tramways as & 
-Remedy.—There has been some correspondence in the 
Times during the past 10 days on that very interesting topio, 
town versus country life. Several writers, includin . 
Emil Garcke, have dwelt upon the desirability of placi 

the telephone service within the reach of vi oom- 
munities as опе means of preventing the removal of so many 
families into the large towns. But Mr. Garcke draws atten- 
tion more especially to another remedy, viz., “ that of afford- 
ing easy, qui „and frequent means of transit between 
villages and towns, which can now be so well carried out 
. under the new Light Railways Aot with the aid of чону 
ав a motive power, provided our municipal authorities wi 
not place во many obstacles in the way.” He proceeds to 
" &nathematise the municipalities for the hindrance which 
their own schemes cause to private enterprise. He says :— 
The nt tendency to municipalise everything threatens to 
pem and small towns, which are not populous enough 


means of transit which light electric railways afford, because if the 
tramways and light railways within the boroughs are owned by 
the manici it pay private capitalists to provide 


| а them into 
secant н tm De as 


and thus t 

and dulness of village life. The tendency to munici industries 

DN teru aes деч е, 

ds ы your шыктын чт vilaga lage with a tele 
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service. the development of the! 
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opinion, the only so 
System and our extensive railway systems 

ор а Фор wwe shodla we be арнага To 
Mr. Garcke’s remarks regarding the inrpracticability of 
m working for intertown tramlines traversing the 
areas of several local authorities touch the ties iod а most 
im t question, which will arise for consideration over 
and over m in oonneotion with the development of 
electric traction in this country. . m | 


Жү 


i 


i 


Glasgow and its Tramways.—The protracted strife 

which arose over the question of mechanical traction for the 
Glasgow tramways а year or two ago, will be well withiu the 
memory of our readers. The result of the investigations was 
the adoption of the electric overhead trolley system for the 
. Bpringbutn section, and this line is now being constructed 
and equipped. It appears, however, that yet once more the 
whole question of mechanical systems is likely to be re- 
opened, for the Council has just been considering the 
following resolution, moved by Mr. Gray :— | 

That as it is desirable that the 


Tramways Oommittes to evite those who may desire to submit gas, 
dil, air, or other motors, to submit those offers, and show by experi- 
ment, at such time, place, and on such terms as may be agreed on, so 
adequate comparison with the over motor may be 


they should inquire thoroughly into the 
systems of — haulage which obtain on the Continent 
and in America before committing themselves to the adoption 
y partioular motor. Dr. Colquhoun moved that the 
matter be remitted to the Tramways Committee. Mr. Paton 
i his willingness to agree to this course, and the 
suggestion was unanimously e . We should have 
thought that Glasgow had collected enough information 
ing American and Continental ems, It seems 
sheer waste of time and money, not to speak of the absurdity 
of Buch а if the Glasgow Corporation re-opens the 
matter before it has had any experience with its Springburn 
trolley-section. Wait and see of what the trolley is capable, 
is our advice; then аё a later if it, under proper 
management, proves a failnre—an which we can 


entertain for an instant—the merits of other methods са, 
be again considered. 


and 
90 toe plac, бшшш а о party wwe мое кыш к 
and 


. three of his children. 
bottom said that not only was Dr. gal a 
ole 


. The Late Dr. John Hopkinson.—At a special meeting 
of the Counoil of the Institution of Electrical Engineers, held 


on August 81st, the following resolution was 


loss sustained by the Institution through the unti 


y and 
calamitous death of Dr. John Hop „ F. R. 


President of the Institution of Electrical Engineers, Major - 
` Commanding the Corps of Electrical Engineers, Royal 


Engineers (Volunteers), and Professor of Electrical Engi- 


guides. Prof. Ewing says that the party “ was strong, and 
well accustomed to climb without guides in longer and more 
difficult expeditions.” From examination of the bodies, 


5 ed; oe atlas z 

u ughter next on the en Dr. Hop 

then the elder, and that one c cer of the two in front 

must have been the first to fall. A large stone was found 

lying on the body of the leader. “The reat,” says Prof. 
wing, “is conjecture; but it 9 in every way pro- 

bable either that the leader was hit by a falling stone, or that 

of the rock forming one of his holds’ gave way.” 

At an ordinary meeting of the Manchester City . Council 
held on Wednesday and the Lord Mayor moved a resolution 
of deep sympathy with their revered oolleague, Alderman 
Hopkinson, and his family on the calamity which had 
befallen them in the death of Dr. John Hopkinsen and 
In seconding, Alderman Higgin- 


„ with 
, 


tionised ап industry 
system they had a monument of his work. 


A Tender Matter.—Merrs. W. Tasker & Sons, Limited, 
electrical engineers, of Coventry, recently quoted along with 


Various other firms for the execution of work in connection 


with the lighting of public thronghfares for the Coventry 
0 but T have not been treated quite so kindly as 
might be desired. They were informed that their tender 

not been accepted, and naturally concluded that some other 
firm had secured the contract. They would have thonght 
nothing more about the matter if it had not afterwards 
transpired that no tender whatever had been accepted, but a 
fresh set of conditions had been drawn up and two or Эк 


that as they paid the de 
sie ors 


lanation should have been fortb- 
raid that, generally speaking, 
tenderers do not receive very much consideration st the 
hands of municipalities. - xs 


Eleetrician Attacked at Silvertown.—The daily pres 
states that an electrician named Forbes White, was set upon 
and rebbed by three men in Drew Street, Silvertown, the 
other night. He ресей in pursuit of ons of his assailan ts 
who turned and him in the right thigh, necemitating his 
removal to hospital. The police are stated to have a clue. 
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The Present Status of Aerial Navigation.—In view 
of the recognised limitations of the navigable balloon, 
increased attention has been given of late to flying machines 
proper which are sustained, like birds, by impact upon the 
air, and which promise speeds varying from 60 to 150 miles 


an hour. In this direction t advances have been 
accomplished during the ew years, and men of the 
hest scientifio and nieal ability have given their 


thought, time, and money to experiments, First amon 
these must be mentioned Prof. Langley, of the Smithson an 
Institute, who published in 1891 his “ Erperiments in 
Aerodynamios, in which he gave the results of his experi- 
ments with planes, confirmed the empirical formala of 
Duchemin concerning air resistances, and enunciated the 
law that, within certain limite, high speeds through the air 
will be more economical of power than low ко These 
labours gave data to searchers in this department of physics, 
8 5 that aviation pes es А ea. It 
is said that further experiments rof. ey have con- 
firmed his opinion, then dil that better results can be 
obtained with curved surfaces than with planes, and it is to 
that he will also be able to show how equilibrium 
is to be obtained in the air. About the same time (1890) 
жайы е екшып carried оп for ше and quite 
i y experiments in air reactions a ous to those 
of Prof. Langley, and he came to practically the same con- 
clusions concerning them. He then designed, built, and 
developed a steam engine of extraordinary lightness in 
proportion to its energy, so that he demo in 1894 
that he had an engine of 862 horse-power, weighing, with 
и boiler, сше, and irap less than Es ge to pis 
orse-power, вау, as much proportionately as the m 
ponerlal locomotives, and less than the relative weight which 
в thought to obtain in the motor arrangements of birds. 
This was applied to an aeroplane, with the result of which 
most of our readers are doubtless familiar, It is to be hoped : 
that Mr. Maxim having achieved so much will not let the 
matter rest. We have been much interested in a paper on. 
this subject by ‘Octave Chanute in a recent issue of the 
næring Magazine. The writer gives a history of the 
advanoes made in aerial navigation during the few 
years, pointing out what suooess has been obtained, as well 
as indicating the mistakes which have been made. We can 
agree with him in his conclusion that those who are seeking 
& solution of the problem of flight should turn their 
thoughts and experiments in the direction of soaring 
flight and seek thus to secure equilibrium and safety 
in the air. In other words, that they should endeavour 
to learn the methods used by those birds who sail, 
that is to say, which possess the power of remaining 
almost an unlimited period aloft on out-stretched, un- 
flapping wings. Once equilibrium and safety are attained 
ш a wind, it will be time enough to add an artificial motor 
sire us. If the aeroplane endowed with шош 
equilibrium first is develo experimenting in the wind, 
methods of pong a ae thereto will be ily dis- 


man for over two thonsand years. 


Electric Canal Haulage.—An experimental electric 
haulage line is being laid down between Eberswalde and 
Ragos on the Finow Canal by Messrs. Siemens & Halske, of 
Berlin. The boats will be hauled by an electric looomotive 
running on a narrow gauge track on the canal bank. 


Electric Motors in Printing.—The printing presses of 
the Eastern. Morning News us now driven by means of 
a 35-H.P, electric motor. 


Order Revoked.—Last Tuesday's London Gazette con- 
tains a notice to the effect that the Board of Trade have 
revoked the Great Berkhamsted and Northchurch electric 
lighting order, 1896. 


Appointment.—Mr. J. G. Griffin, of the Great Eastern 
Railway Electric Lighting Station, Shoreditch, has been 
VP cui assistant electrical engineer to the Llandudno Dis- 


reach a fall solution of this problem 
of transportation through the air, which has been puzzling 


Réatgen Rays in the Soudan.—The daily press says 
that for the recent campaign two seta of Róntgen ray appa- 
ratus were provided. Оле of these, whioh was to be taken 


up the Nile by Major Battersby and be established at Abadieh. 
Considerable difficulty, and the greatest саге had to be exer- 


cised to get the apparatus to the hospital in good order. At 


Korosko the temperature was between 115° and 120°, but by 


dint of keeping the covers of the apparatus damp, it was got 
i | 0, to the ei relief of 


to its destination in good order, an 


_ everybody concerned, was found to work well. ag 55 Battaraby 
bas, the assistance of Sergeant- Major Bruoe, Ат 
Medical Corps, who has made himself an expert in the 


yal Army 


manipulation of the necessary complicated apparatus. This 
will be the main depót for Ronteen ray work, but Lieut. 
Huddlestone, R. A. M. O., has taken а small outfit with 6-inch 
coil to the front. { 

At the request of the Timas, Mr. John Le Couteur, the 
well-known expert, of 16, Brook Street, Grosvenor Square, 
left on Monday for Egypt with the Róntgen ray apparatus, 
to meet Col. Rhodes, who is on his way from the Atbara to 
Cairo. Mr. Le Conteur will place his services primarily at 
the poan i of Col. Rhodes, and subsequently of others if 
required. | 

А Large Gas Engine.— The Westinghouse Company, of 
Pittsburg, Pa., have recently constructed а gas engine of 
650 B.H.P., with three cylinders of 26 inches diameter and 80 
inches stroke, It runs at 145 revolntions per minute, and 
produces a brake Н.Р. for 10 cubic feet of natural gas, which 
н vue with Wigs 11 иш its volume of air, and exploded 
electrically on the regulated charge system. 
18 lbs. of water per H.P.-hour for cylinder cooling, or more 
than the best steam engines require as feed water. 


Coke for Steam Raising.—According (оа report by a 
U.S. Consul in Germany, coke is much used, in stationary 
steam plants where smoke is an objection. ip 1894 about 
7,900,000 tons of coke were thus used in Germany, an in- 
crease of 11 per cent. upon the previous year's consàmption. 


Fatality at Brisbane—An Australian. correspondent 
informs us that an employé of the Brisbane Electric Tram- 
way Company was killed recently while doing repairs to а 
trolley wire, He brought his head in contact with the 

which, we аге informed, was put to earth instead 

of being fixed on insulators, and the current therefore passed 

through the. man's body. Whether the shook from the 

current or the fall to the ground was responsible for the 

man's death does not seem clear, but it is stated that the 

nw : suing the company for damages for the loss of her 
usband. | 


Appointments Vaeant.—A junior demonstrator and 
lecture assistant is required at once for the Pender Electrical 
Laboratory, Universit College, Gower Street, W.C. See 
this week's ** Official Notices for particulars. —— | 

The Barrow-in-Furnees Eleotrio Lighting Committee want 
an engineer-in-charge at £90 a year. See our “Official 
Notices.” | | | "E 

The Aberdeen Corporation want an assistant electfical 
ое their electricity works, See our “Official Notices” 

week, ad 


The Post Office and Motor Vans.— There is no truth 
whatever in the statement made in the dail 


у press 
department of the General 
tenders 


Geneva Electricity Works Burned Down.—As we go 
to press, it is stated that the electricity works of the city of 


Geneva, situated on the Rhone, near Ohevres, have been 
burned down. The transmission of current for power and 
lighting has ceased. It seems that the fire commenced in 
connection with the switchboard. 


The engine uses. 
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NEW COMPANIES REGISTERED. 


Farley Cartman Company, Limited (58,674).— This 
company was on August 29th, with а capital of £20,000 in 
£1 sbares, to enfer into an agreement with Cecil O. Webb, and to 
manufacture, repair, and deal іп , engines, boilers, electric 
plant, electric light, electricity for traction, шей» де кагазы bed аан 
роне automotor cars, catriages, vans, vehicles, &c. 

th = share Sách) are :—W. J. Cooling, 192, Oval е токпо 
бет; ш ble ОМ 16, va Ohislehurst Park, S.B., merc t: 

ths, 1 Hill, 8.W., accountant ; . R. Éaston, 

n ii Deva Band, f. We 8. W., accountant ; H. K. Roading, 16, P Westland 

Road, Catford, clerk; M. Heys, The Priory, Beulah Hill, В.Е, , Clark ; 

B. Webb, 16, x. “Helen's Place, E.O., solicitor. Table “A” mainly 
арр 


Edison-Gower-Bell ерюн Company of Europe, 
Limited (58,716) —This oom was registered on September lst, 
with a Capital of £75,000 in 2s. - ahatea (of which 113,600 are pre- 
ference shares), to enter into agreements with a company of the same 
name and The Consolidated Telephone Construction and Manufac- 
turing Company, Limited," to carry on the business of a telephone 
and telegraph company, and to construct, maintain, and deal in tele- 
уол, cables, wires, lines, electric mac ; stations, 3 

and offices. The subscribers (with one s each) —Bir 
Alexander Armstrong, The Elms, 
L. W. FitzGerald, Winterton Hal, Hythe, Soutbampton, gentleman ; : 
Beary Grewing, 26, Queen Anne's Gate, S. W., gentleman; Richard 
Rodgers, 186, Shaftesbury Avenue, W.O., secretary ; William J. M. 
Mensies, Hampfield, Alperton, Middlesex, manager; Theophilus W. 
Taunton, Freelands, Woodlands Road, Ilford, accountant ; and Percy 
K. Wilson, 186, Shaftesbury Avenue, W. O., clerk. The first directors 


(to number not less than three nor more than four) are Sir Alexander 


ere К. O. B.; Arthur Н. Peka. Ohaa L. W. FitzGerald, send 
Henry Grewing ; remuneration эв е оош Registere 
office, 186, Shaftesbury Avenue, W.O. d TT 

Société Internationale de Construction d'Auto- 


мос. Limited (58,720).— This company was registered on 


ке тк APURI uina periodica brat rm ada 


s pre and 5,000 founders’ shares of £1 each, окчо 
and rights relating to motors, motor 

vehicles, to enter into an agreement, dated M^ pe with T Tauzin 
et Cie.,” and to carry on the business of motor and carriage builders, 
mechanical and electrical engineers, metal founders, wheelwrigbte, 
blacksmiths, &. The subscribers (with one share each) are:— 
W. Bet, 2, Bt. с: s Теттасе, Begent's Park, N.W., director; 
R. J. Jenrer, 13, Maddox Btreet, Regent Btreet, W., retired major ; 
J. Crewe, 61, Ickburgh Road, Clapton, surveyor; C. T. H. Bennett, 6, 
Alberton Road, Stoke Newington, юле Н. Reed, 6, Great 
Winchester Street, E.O., secretary; R . Wolfenden, 29, Linooln's Inn 
Fields, W.O., solicitor, W.T. Booten, 78, Bishopsgate Btreet, E.O., 
licensed victualler. The number of directors an the names of the 
first are to be determined by the subscribers. Remuneration as 
fixed by the company. 


Lyon's Patent Electric Refrigerator аиа 


ве 


Limited —This company was registered at Edin 

August X vit а copia dt £1,600 in £1 shares, to carry on the 

business of manufacturers of and dealers in 

тышы MN ла o ар ratus, &. The sub- 
one share each) are:—J re, 175, Hope 

Btreet, "marges writer; Henry Lyon, 38, кт treet, Glasgow, 


cal engineer; W Webster, 45, West Nile Street, G W, 
secretaay ; Jobn rm 98, est George Street, stockbroker ; J 
Tal Orosbir, wn House, Glasgow, engineer; and John 


directors is not to be loss than three ; the first are John Macintyre, 
James Gray and Henry Lyon ; qualification £5; remuneration as 
fixed by the company. 


_ OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Tyer & Co. 
statutory return was filed on J 


Macartney, М Newer & Co., Limited (57, 101).— This 


27th, ‘when 304 shares 
£10 shares. 90 shares 


were ben вр о return was filed on Jul 
u cated a Ca ра уу £19,000 
кагуда £2,840 has been received onthe others. 


considered as paid, an 


CITY NOTES. 


The Brush Electrical Engineering Company, Limited. 


Tun ninth annual rt, to be presented to the shareholders at the 
teneral meeting of the company to be te be held at Cannon Street Hotel, 


tton Bonnington, retired; Charles - 


London, E.O., on Monday, September 19th, 1898, at 12 o'clock noon, 
states that the ee ст ‘shows an available gross profit 
interest on debenture stock, and interim rim dividend on preference 
shares for the half-year ended December 3166 last, there remains a 


balance of net profit of £21,538 10s. 2d. The recommend 
that this sum be applied as follows :— 
To Dividend at the rate of 6 cent. on preference £ aad. 
shares for half-year en June 30th, making | 
6 per cent. paid for the year 5400 0 0 
n Dividend at the. rate of Per cent. on ordinary 
shares for the year . 5400 0 0. 
» Bonus payable to émployés ‘ander’ "profit “sharing | 
scheme $us .. 1,620 0 0 
» Workmen's Compensation Act insurance tand 1.000 0 0 
„ Reserve fund 5000 0 0 
» Balance carried forward 3118 10 2 
£21,598 10 3 
The results of the year's working show a steady improvement in the 
company's business. The increasing development traction 
and electrical power distribution in a Britain should have favour- 


£50,000 outstan Capital ex оста 
of £21,698 £50,000 outstanding. Capita 175255 


year on extensions 
of and plant at Lough „. and additional freebold 
land ad the works has been pu to afford facilities for 


the development of the com operations, 
Farther де ае of the oe now in progress те 
entail additional capital expenditure during the current уећг. 
the present onpertalnty evening the effect of the Workmen’ 
pensation Act t session, the directors have set aside the 
B rere dud ry din of bud eie to form paid, à being 
un which regu proporti to wages being 
made. The rates at pressit demanded by the lending Боза ке oom ! 
panies appear to tbe board unduly heavy in the light. of. the.eom- 
pany’s|very small accident record in past years. During the year 
numerous important кы had been executed, involving the 
rs, and motors for electric ting 
rolling je fot & number of and 


of the year's En enables a farther sum of £1,620 to be paid to 
reden under the profit-sharing ‘scheme, which, in 
tin benefi in the 


to 60,000 


Babcock & Wilcox, Limited.—The directors recom- 


mend a dividend for the half-year ended June 30th of 25s. per share, 
free of tax, on the ordinary shares. 


Commercial Cable Company.—The board of the Com- 


mercial Cable Compan on, the usual quarterly dividend of 
12 per cent. on the capital 


Callender's Cable and ор ша Company. ae 
certificates for the new preference shares are now ready to 
changed against banker’s receipts. 


TRAFFIO RECEIPTS. 
ion AM egt 2nd, 


, Limited.—The receipts for the 
"181 8а, 1d. ; EAE period, 
; inorease, £697 198. 


3 

8 Oi ut м аы Railway receta —The receipts for the week en 

Ону апа Boat 4th, 1898, were £916; week endin eptember 6th, 
£875; inorease, £41; total receipts for half-year, 1596, 43, £9,612; correspon 
period, 1897, £9,028; increase, £584. 


The Dover Corporation Electric Tramways.—The receipts for the week 
endi September gx 1896, were £248 Os. 10d. ; total receipts to September 
Brd, , £5,820 4s, 8d. 


The Dublin Southern District пеше) ТИ Tramways l Company The receipts for 
the week ending 1 2nd, 1898, 7s. Od od, 
Ton pe EU eee каты 

ng wee ear , 
arr А.) aggregato to 10 da te last yout: ' £7,762 198. 11d.; increase to date, 
ndo: open. 8 miles, against 8 miles last year. 


The podus Overhead Railway Company.—The receipts for the week аси 


The Bristol Tramway and Caniago nomp T 
we 


September 4th, 1898, amounted to 21,617; corresponding t year, 

£1,882 ; increase, £235. 1 
The Western and Brasillan Telegraph Company Limited.—The recel 

“she week ending September 2nd, 1898, after dedu 17 cent, of tbe 

gross Pini a га) payable to the London Platine- Felegraph Oom- 

pany, were 63,867. 
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SHARE LIST OF ELECTRICAL COMPANIES. TELEGRAPH AND TELEPHONE COMPANIES, 


Closing Closing — as 

Present NAME. ` Dividends for tation Quotati п, | 

Issue. t © last three years. дса 81st. dances Tth.| Sept der 7th, 
187,400) African Direct Telegraph, 4 % Debs. ae ш Чоң 
25,000 | Amazon Telegraph, shares sus aes 10 ies 

125,000 Do. do. 65 & Debs. Red. ET 100 828 

923,900! Anglo-American Telegrapm ae en "s eec 
3,038,0201 Do. do. 6 Y Pref. „ „% а 1153; 
3,038,0201, ^ Do. do. Deferred... ee 885 ... [Stock] `... 1521 

180,000 | Brazilian Submarine Telegraph aes «es us 10 7 1544 

75,0001 Do. do. 5 У Debs. 2nd series, 1906 100 | & sie 
,000 | Chili Telephone, Nos. 1 to 44, i У s ecc 
10,000,000$ Commercial Cable is em s. .. 16100 7 сз 

918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock 1U6j 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- A 

16,000 | Cuba Telegraph ... 828 tes m 985 si ... | 10 84 

6,000 | Do. 10 % Pref. eee eec T cee wos 10 e 

12,931 | Direct Spanish Telegraph ... m iss А 5 P 

6,000 Do. do. 10 % Cum. Pref. a bes 5 ee 

30,0002 Do. do. 44 Y Debs., Nos. 1 to 6,000 ... | 50 m 

60,7101 Direct United States Cable. 20 114 
120,000 | Direct West India Cable, 43 % Reg. Deb. ... -.. | 100 m: 
400,000 | Bastern Telegraph, Nos. 1 to 400,000 vas E 10 ae 

1,295,000! Do. 34% Pref. Stock e ао Jd 1044 

89,900 Do. 5 Y Debs., repayable August, 1899... | 100 5 es 

1,802,615! Do. 4 "5 Mort. Deb. Stock Red. . . Stock 4 4 os 
250,000 | Eastern Extension, Australasia, and China Telegraph ... | 10|7 7 177 
25,2001 { Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 10 5 N 15% | 
' | drgs., reg. 1— 1,040, 8,976—4,326 ө 

100,500] Do. do. Bearer, 1,060—8,975, 4,827—6,400 | 100 | 5 $ 5 Ф x 
820,0001 " Do. 5 vs S sa ua b Stock! 4 4 кү 

astern an uth ican Telegraph, 5 $ Mort. De a ; 

35,1001] { 1900 red. ann. drgs., Reg. Nos. 1 to 2,243. f 10015 5 % | · 

46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 5 : " 
300,0001 Do. 49% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 4 Ẹ | 4 Ж ө 
200,000: Do. · 4% Beg. Mt. Debs. (Mauritius Sub.) 1—8,000 25 4 4 | 4 — 104 —107 e 
180,227 | Globe Telegraph and Trust E we T . 10144 4 4 12 — 12 123 
180,042 Do. do. 6% Prof. _.. 10 6 16% |64 | 1693— 171 8 
150,000 Great Northern Telegraph, of Copenhagen... od 10 |10 10 10 29 — 30 29 
160,000! Do. do. do. do. 5 % Debs. ... 100 5 6 5 108 —106 101 —104xd. К 
97,000 | Halifax & Bermuda Cable, 44% 1st. Mt. Dbs., wn. 1-1, 200, rd.] 100 ese .. 100 —104 100 —104 E" 
17,000 | Indo-European Telegraph __ .. R 405 iss А 25 10 10 10 51 — 64 51 —54 А 
100, 0001 London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 6 6 110 —113  |110 —113 xd. ; 

›000 | Montevideo Telephone, 6 Y Pref., Nos. 1 to 28,000 5 4 4 4 21 "n" 
484,507 National Telephone, 1 to 484,597... .. fs 5 | 54 5} 6 61— 6 5786 

15,000 Do. 6 % Cum. Ist Pref. ... 10 6 6 6 14 — 16 6 
15,000 Do. 6 + Cum. 2nd Pref. ... ie . 1018 6 e 15 — 17 sine 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 bj— 58 5g 

.1,829,4711 Do. 84 % Deb. Stock Red. er „ Stock 33% | 8395 | 34% | 100—105 1024 
171,504 | Oriental Telephone and Klec., Nos. 1 to 171,504, fully paid 115 5 5 @— 1 as 
100,000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 sis 

11,839 | Reuter’s ... aise 508 aes - ees ess ssi 815 5 5 8 — 9 one 

8,381 | Submarine Cables Trust Ses Cert.| . vee | e 1188 —141 I 
68,000 | United River Plate Telephone ai ves * sas 5 4 5 6 4 vee 
146,7331 Do. do. 5% Debs. s. Stock 5 e e 8 
15,609 West African Telegraph, 7,501 to 23,100. 10 4 nil nil i— 4 iis 
213,4001 Do. do. 5 95 Debs. ... ae uae ... | 100 | & 5 % | 5 95 |100 —103 1001 
30,008 | West Coast of America, Nos. 1—30,000 and 53,001—53,006 | 23 | ... us is 1— i vss 
150,000 Do. do. 4%, Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 .. 104 —107 
64,269 Western and Brazilian Telegraph... — ..  .. „15 84% | 121— 123 
88,129 Do. do. do. 5 Y Pref. Ord. ... ie 74 5 7 8 — 

88,129 Do. | до. до. { Def. Ord. eee oes 74 1 4 — 

889,521 Do. do. do. 4 95 Deb. Stock Red. ... Stock wes 

88,821 | West India and Panama Telegraph ... =...  .. | 10 1 
84,563 ро. до. do. 6 €, Cum. Ist Pref. ... | 10 u 
4,689 Do. do. do. 6 % Cum. 2nd Pref. ... | 10 n 
80,0001 Do. do. do. 5 J Debs., Nos. 1:to 1,800 | 100 m 

1,163,000$; Western Union of U.S. Telegraph, 7 Y 1st Mort. Bonds 81000 T 
160,1001 Do. do. do. 6 % Ster. Bonds 100 


ELECTRICITY SUPPLY COMPANIES. | | 

MERI CM IMEEM dd! RR 
80,000 | Charing C d Electricity Suppl Е 5 
20,000 ni: uic Mic: do. "do. , Cum. Pref. 5 


, о. О. 

26,000 Chelsea Electricity Supply, Ord., Nos. 1 to 10,2777. 6 5 5 6 81— ES 
60,000 % 44 % Deb. Stock Red... Stock 4% | 44% | 40 ue 15 114 —116 
50,000 City of London Electric Lighting, Ord. 40,001—-90,000 ... | 10 5 7 10 241— 254 | 244— 253 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000£5 ... | 10| ... "y 2 — 25 |24 — 25 
40,00) Do. 6% Cum. Pref., 1 to 40,000...  ..  ..| 10/6 Ф 6 Ф 6 $ 161— 174 | 164— 173 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid | .. 5 56 5 Y 125 — 180 1125 —180 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nel | mi | пй | 18 — 14 18 — 14 
10,000! ро, do. do. Nos. 80,001 to 40,000 £6 paid. | 10 | ... | .. |... | Sh ‚81—94 
20,000 Do do. do. 6 Y Pref., 40, 001 —60, 000 10 6 % 14 — 15 14 — 15 


Е Ф % | 6 
105 Homundsons Elec. Corp., Ord. Shares 5 0 15 M ES г : 
, -to- ic Light Suppl i , 
e ene bee ee, mu бшш ти | ЕТЕТ IURE RES! 
62,400 Metropolitan Electric В Ту, 101 to 62,500 MNT — m 
220,0001 n war e Pirst Mortgage Debenture Stock | ... | 4 44 4% 116 —120 [116 —120 
6,452 | Notting Hill Electric Lighting "WM uM uM 2 4 is i m 18 15 — 16 
31,050 *8t. James's and Pall Mall Klectrio Light, Ога. — . 5 | 72% |10% 143 — 18 [17 — 18 
20,000 Do. do. 7 & Pref., 20,081 to 40,080 5 7 | 
9 Do. do. 4% Deb. Stock Rede. Blok тА — 4 16 mar? a er 
›841 | South London Electricity Supply, Ord. £2 paid’... . ... e e D == — 
9,900 | Westminster Electric Supply, Ord., 101 to 80,000 | 617% 19% 1375 16 — 17 | 16 — 17 


t Quotations on Liverpool Stock Exchange. | 
* Subject to Founder's Shares. erred warran used as capi 
: 1 Dividends in def Ms, profite being as capital, 
шша 2-11 ЕРЕ thd late pus o one ем: ö 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. : 
. Stock | | Business done 
Present NAME: or |: Dividends for 19 Closing | daring week 
Issue. x the last three years. edite Bist. ү кез "th. NN. oe 
1896. 1896. | 1897. 
80,000 | British Electric Traction 25 T js € sed. AOT us ai e. | 104— 17 164— 17 т аны 
, (issued at £2 10s. prem. all pd.) n eae oes = 3 — 4 eos eee ж 
90,000 | Brush Elecl. Enging., Ord., 1 о 90,000 3| 2% nil | nl 12— 24 | ц 2 2%) 1f uf 
90,000 Do. do. Non-cum. 6 Pref. 1 to 90,000 2| 8 nil 4 5 a 28 21— 10 gr 
125,000: Do. do. 4 а Perp. Deb. Stock a [Stock] ... |... 07 —111 xd|107 —111 xd Ж 
‚000 Ро. до. 2nd Deb. Stock Red. Stock ... |... | .. 1102—105 102 —105 M т 
19,894 | Сепіта! London Railway, 0A. Shares 10] .. |... |... | OR 104 | 99—10 | 104 igi 
129,179 Do. do. do. G paid. 100. .. | 5— 6} | bj— 61 6 t 
69,254 Do. do. X Pref. half-shares £1 paid „ ps 11— 14 1ł}— 12 11 .. nt 
67,680 Do. do. Def. do. £5 paid 44— 4i 4— 4 m ie am 
680,0001| City and South London Railway ... [Stock 1A% 15% 4% 70 — 72 | 70 — 72 711 * ít 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £8 pd. | 10 23— 31 21— 31 К ar! 
32,098 | Crompton & Co., Nos. 1 to 82,098  ... 3| .. m » 13— 21 11— 21 ш 
82.850 Do. 5% lst Mort. Reg. Debs. „ 1 to 748 of ` hi 
5 £100, and 901 to 1 ,070 of £50 Red. eee eee aoe eee 89 — 94 89 TT 94. eee aes wil 
99,261 | Edison & Swan Utd. El. Lgt., ' A" shares, £3 pd. I to 99, 261 5 5 9 543, 6 J 21— of 2ʃ— 27 1 
17,189 Do. do. do. „A“ Shares, 01—017,139 5 5 54 6 Y 4— 5 4— 5 T] 
194,023 Do. do. до. 4 % Deb. Stock Rede.. 100 s .. 101 —103 |101 —108 vut 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 6 в 21— 94 21— 23 =! 
16,848 Do. do. 7 Cum. Pref., 1 to 10,848 sis 217 7 7 21— 3} 93. № 
111,100 Do. do. 4% Perp. ist Mort. Deb. Stock . Stock Sit oud .. |105 —107 105 —107 ет | | "i 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 " ; 8— 8 à— 8 ИА kf ie 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. 24 See каз E 4— 4 i— 4 Е , iwi 
9, ,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 . | 10 | 104 7 7 10 — 12 10 — 12 T Me mii 
12,500 | Henley's (W. E Telegraph Ыш Ord. .. fsi . 10; 8 10 12 204— 214ха 204— 214ха| .. sis тй 
8,000 Do. do. 7% Pref... 10 7 7 7 18 — 19 xd: 18 — 19 xd жт] 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock, 44 44 44195110 —115 х4110 —115 xd)... bon uz af 
50,000 India-Rubber, Gutta-Percha and Telegraph Works . 10 10 10 10 Y 22 — 23 22 — 23 223 , 225, te bat 
300,000 | Do. фо, о 4 18 Mort. Debe. 140 % 5% 31 M02 —108 102—106 | .. | n T7 
87,600 Liverpool verhead Railway, Ord. ... 8 . 10 24 2] 81 — 103 10 — 10} M 2 ‘atin 
10,000 Do. do. Pref., £10 paid  .. ...| 10 5 5 5 — 16 | 1541— 16 PE н de 
37,850 Telegraph Construction and Maintenance dn 12 | 15 16 15 37 — 41 88 — 43 41 | Ss tt [x 
150,000 Do. do. do. 5 15 ponds, red. 1800 100; 5% 5 5 [100 —103 100 —103 sais vite us №. 
540,000 Waterloo and City Railway, Ord. Stoc 100 | ... ге: 126 —131 126—131 131 | 1304 E 
эйан Li 1 8tock Exch Unl Шурада mia i 
ru ME Dividends marked § are ior a year consisting of the latter part of one cae 7 КУУ ate) 
We SES О! пе кет DATs OF ч he 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. ч! 
*Birmingham Electric Supply, or £5 76 15 ET 104. London Electric Supply Corporation, £5 Ordinary, 33-—4. кїт 
British Aluminium, Ordinary, 104— 12—18. National Electric Free Wiring, 10s. paid, §—4. Purple 
House-to-House, 44% Debentures of 2100 105—108. *T. Parker, £10 (folly paid), 134. мет 
Kensington and Knightsbridge Electric Lighting, Ordinary 2 Yorkshire House- to-House Electricity, £5 Ordinary Shares fully Teen 
£5 (full paid) 14—15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for а. иф 
(fully paid), 8—84. Debentures, 105—108. Dividend, 1897, Nos 
on Ordinary Shares 10%. id 
* From Birmingham Share List. Bank rate of сосове 2i per cent. (June 30m. PIU 13 
AC —— = = — — ———ͤ—— — ат а е — Мі 
MARKET QUOTATIONS, Wednesday, September 7th. a 
eae r — — ee RE 
CHEMICALS. &c. This week. | Last week. Increase or | METALS, &c. This week. | Last week. ыа. ы 
{ 
—————— 88 2: pibe | а-ы алыш |o 
a Acid, Hydrochlorio гсм 5/ | 5/- КА b Aluminium Wire, in ton lots.. per ton 2224 4221 bf 
a trio per cwt. | 22, 22/- ка b Sheet, in ton lots.. per ton £101 £191 | ST 
a „ Oxalio.. per cwt 82 82/- | es c Brass (rolled metal 2" to 19") basis per lb. 64d. de | m 
a „ Bulphurio .. рег смі. 5/6 5/6 | T е „ Tube (brazed) .. .. per lb. . | d. " 
a Ammoniac, Bal .. рег ton | 87 87/- 5 » Wire, basis io “ox ре. 6 | 64d. UT 
e Ammonis, Muriate (grey) . per ton 19 £19 | A f Ebonite Rod „% „„ „ UII] f- | 8/. wa 
ones £6 15 26 15 > Cities F en 26115 20 15 da 
e "n n | ee ee | А 
RM es: e — ton #15 | £15 | ЗР | f n» wen (basis price) * 1 W. "d. | Тм. ty 
ee Fer en 414 n .. 9 „ Shee + per ton | £61 15 | £01 15 № 
о as ec . | 4 z T T а (15 61 15 | 
a Benzole 60900 fo) T a Par т | 656 | 5/6 | п German Bilver Wire e^ ws ‘per Ib. | 1/6 1/6 75 M 
a Copper Bulphate . . perton | 416 10 £16 10 h Gutta-percha, fine 25 .. per lb. 5/6 5/3 gd. ino. | 
a Lead, itrate per ton 423 10s £23 10s | h India-rubber, Para fine .. per lb. 4 * forw'rd 44 oe aki 
А » White гг 55 per ton £30 10s £80 10s. | Ф i Iron, Charcoal Sheets .. per ton £18 £18 je 1 
Peroxide oe . per ton £27 105 427 10s. | 2% i , Pig (Cleveland warrants) per ton 42/9 42/9 - E" 
a a Methylated 8 irit А per gal. 2/9 | 2/9 : # Вега hoy e per өй | тор 4 #11 "nes £11 we ч 
°/ " , n | [* E 
Ы pk 05 olent (90 “i . per gal. | 6/6 | 5/6 “3 1 „ Wire таа: No. 8. Dor ton £815 | £815 be 
a Potash, Bichromate, in casks. . per Ib. 844. 4d. | 1d. dec. g Lead, English Ingot .. .. per ton £18 | £18 | ? 
a „ Caustic (15/80 % ) » per ton 94 424 T J p „ Sheet .. per ton £18 17 6 £18 176 : 
a „  Bisuhete .. .. per ton £35 | £835 T l Mica .. per lb. 5/6 | 5/6 | N 
a Shellac € .. per cwt. 65/- | 65/- | - m Manganin Wire No. 98.. .. per lb. Rj- 8/- i} 
a Sulphate of Magnesia. per ton 410 8410 | .. g Mercury ..  ..  .. per bottie £712 | £712 ^ 
a Sulphur, Sublimed Flowers .. per ton £610 £610 | Ба о Platinum .. | ber oa. £216 | £2 16 Е 
a „ Recovered...» per ton | £510 | £510 | " í Bteel, Magnet, according to | a 
Soda, 110 D x Leno | 4815 £8 15 ; i Biei Magnet, in bars А „ | 48615 * ro oe : 
: n cri cui 17 per ton | 2 £8 g Tin, block .. MEET jer ton | 416 10 з | £1 20s, see h 
à " " | А с. »" ol | "е ; 
в " Blohromate, casks * POE | 9а Фә j Yarns, Cotton, Single 101Ь, bundles | pr Ib. 64d. оа. m ў 
j »  Flax,60r8Blea.. .. perlb.| 844. d. e N 
| V„ Hemp, 8 ply 10 Ibs. .. per lb. d. Båd. e à 
| j i Russian, 10 lbs. per lb. dåd. 44d. 
| |I Jd. X Jute, 180 lbs. rove . per ton #11 £11 * 
| j . Manila, 24 thread per ton | £31 £31 t 
| | k Zinc, Sheet dices mone 1 
| brand) .. per ton | £925 £25 ee н 
2222222 AA 0 A 5-2 5 a = PENES (Soe —— ͤ w—²̃ ! 
lied by M G. Boor 4 Quotations supplied by Messrs. Bolling & гоже; 
b Se OO Tue British Aluminium Co., Ltd. NM " „ „ Henry ©. Yeo 8 Co. a | 
UG NE NM Loci [on SS Benders, Wake £ Cor.” 
боз „ "Whe India а 'Teleg. Works Co. Ltd п „ „ „ B'Ormiston & Bons 
2 4 » 5 Me . $ x ^ „ „ Johnson Matthey & Co. 
13 » „ Jackson & Till, 


таң 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES.” 


Bx JOSEPH APPLETON. 


(Concluded from page 364.) 


Lar us follow a set of batteries through the charging operation. It 
is first placed on the charging table and connected to the lower pres- 
sure, woich will allow the proper charging current to pass into the 
battery. As this charges its voltage rises, and the current decreases. 
When it drops to the point at which the indicator is set, the lamp is 
lighted, and the switchboard operator knows that it is time to switch 
the battery on the higher 'bus. This being done, the current is in- 
creased by the higher voltage, and the signal-lamp is cut ont until the 
current drops again, and so the operation proceeds. If it is desired 
to charge the battery quickly, it is only necessary to connect it at 
once to one of the higher 'busses. 

This system of charging is the most efficient that could be adopted, 
for if the battery is switched on the full voltage, it charges very 
rapidly at first, and the current falls to almost zero when the battery 
is fully charged. There is no objection to charging in the latter way, 
as far as the battery is concerned, bat in a large plant lik» this it 
would not be so convenient or economical as if the charging current 
were regulated. | 

The apparatus for handling the batteries—taking them out of the 
vehicle and placing them on the charging tables—is very ingenious, 
and enables one man to handle the entire outfit. An overhead 
traveller runs the entire length of the charging tables, and from this 
traveller are suspended eight lifting clutches, or arms—one for each 
row of tables. In front of the charging tables there is a travelling 
conveyer, which will carry any battery deposited upon it in a direc- 
tion at right angles to the battery tables. This is used for bringing 
the batteries to a position opposite the vehicles when they are brought 
in for & new battery. In front of the conveyers are two hydraulic 
floating platforms, on which the vehicles rest. The traveller, lifting 
clutches, conveyer, and hydraulic platforms are all controlled by one 
man from a small platform suspended underneath the traveller. 

The modus cperandi is as follows: A vehicle comes in to c 
its battery; it backs on to one of the platforms, a clearance of 14 
inches in width being allowed for the driver to steer in. The operator 
on the platform centres the platform immediately opposite an empty 
section of the conveyer. A grappler runs out and withdraws the 
empty battery on to the conveyer. The conveyer is then moved one 
section, so that a full battery is placed opposite the vehicle, the 
grappler pushing it into positíon in the vehicle. The contacts are 

, in the vehicle, by springs rubbing against the side of the box. 
The empty battery is now carried away by one of the lifting clutches, 
and deposited on the charging table, a full one being brought back to 
the conveyer for the next vehicle which comes in. The entire opera- 
tion of changing will take less than two minutes, a shorter time than 
is usually occupied in changing horses, and with much less labour. 
In addition to this apparatus, there are two electric elevators for 
raising the vehicles to the storage floor when they come in at night, 
and have been wasbed. 

There is a complete testing room for making tests of motors, 
batteries, gearing, &o., while on the vehicle, so that the proper 
standard of efficiency is maintained; also machine shop, painting 
sbop, &c.—in fact, nothing has been omitted which would render the 
plant complete, - 

Ia addition to these charging arrangements, the Edison Company 
will provide charging plugs ın the street, all over the city, so that, if 
necessary, a cab can pull up alongside a charging plug and fill up. 
These charging plage will be somewhat similar in appearance to the 

street hydrant. | 

The Manufacturing Company, the well-known makers of the 
Columbia bicycle, have taken up the manufacture of electric vehicles. 
Their vast manufacturing experi and exceptional facilities for 
making tubular frames, wire wheels, and pneumatic tyres render this 
company specially fitted for turning out the highest class of vehicles, 
both from an engineering and commercial standpoint. Its attention 
has been given to vehicles for private use rather than public operation 
from a central stable. | й 

The Fischer Electric Equipment n of Chicago, is pre- 
paring to operate in that city vehicles of scriptions. The lines 

proposes to work on are to furnish the entire electrical equipment 
to carriage builders, using the ordinary design of carriage, with as 
little alteration as possible. Ex ce leads it to recommend two 
motors, thus doing away with oe gear, and to the use of wood 
wheels in preference to wire wheels, and solid rubber tires in pre- 
ferenoy to pneumatic ones. It is claimed that pneumatic tires take 
20 to ‘60 per cent. more power for the same load than solid tires, 

reciating far more rapidly. I¢ is proposed to do the 

with the battery in ition, assuming that the public 

Vehicles will have ample time during the day to from the 

street plug, and to adopt a prepayment system for this ch „the 

man putting into the switching a tus on the charging plug & 

эш з amount of money, and getting in return а definite quantity of 
en А 

The Riker Electric Motor Company is also building electric vehicles. 
Some of them have been in service for some derable time, the 
Victoris having made 3,000 miles, and the four-passenger trap 1,200 


' The electric motor vehicle must of necessity contain mechanical 
eers’ Club of Philadelphia, 


* Abstract of read before the 
PARSE June 4th, 1898. 


and electric apparatus, which, in order to be maintained in 
working order and the highest state of efficiency, must have fateli- 
on 


gent and systematic inspection. If this care and attenti 


Periodically, there is no doubt of the reliability and usefulness of 


hese vehicles. It can hardly be expected that the general public 
will be able to give this skilled attention, and comparatively few 
users of such vehicles would have а mechanic in t employ who 
would be competent; therefore the lines upon | 
will be developed will probably be the construction of 

stations in suitable locations in the city, where the vehicles be 
ED when not in use, and where they will receive such attention as 


necessary. 

There is no doubt that the electric vehicle has come to stay. 
Whether future developments will lead to a different design it is 
impossible to say. The first railway coaches were constructed after 
the design of the old road coaches, but the design became modified 
in order to produce a vebicle which was best suited to the new 
method of aqua So it may be je the соң те The 
design may ually change until we have а type of m vehicle 
entirely different from the horse carriage. 

Another direction in which improvement is looked for, but which, 
I venture fo say, is & long way off, is the reduction in weight of the 
battery. Во far nothing but the lead battery has been found prao- 
ticable, in ms of the large amount of time and energy which bas 
been expended in the direction of employing other and lighter metals; 
but some day these hopes may be rea 

А recent application of storage batteries, which illustrates how 
wide and varied is the field, is their adoption in telephone exchanges. 
Modern telephone practice centralisas the batteries on the s А 
placing them in the exchange, instead of at the subscriber's . 
ment. The advantages of this system can be readily understood. 
The batteries are under constant supervision of experienced men, and 
а few large cells will replace many thousands of cells of primary 
batteries, which were originally scattered over a wide area among the 
Subscribers. The new exchange of the Bell Telephone Company, at 
Eleventh and Filbert Streets, Philadelphia, contains, probably, the 
most complete and modern equipment of this kind. It includes a 

of 10 celis, which are used to furnish the current required by 

the subscribers for calling up and talking; a battery of four cells, 
installed in duplicate, for furnisbing the current to operate the dis- 
connected signals and relays; а battery of two cells, to supply 
current for the operators’ transmitters and call signals. These bat- 
teries are charged from motor generators, which are supplied from 
the 110-volt lighting circuit in the building. Separate motor gene- 
rators are provided for each of the batteries, so that proper voltage 
is obtained without the loss of energy in rheostats. | 

This application is quite new, but telephone engineers express the 
opinion that it is only а question of time when all exchanges will 
have their batteries centralised in the same way. 


DrzscussioN 


Mr. OmarLEs Hewrrt: It is pertinent to ask why we Americans have 
been во slow to pprociate a good thing. Does the fault lie with us, 
or does it lie with the manufacturers of the battery ? кире: 
engineers have been using the storage battery very extensively for а 
number of years in places where they have not been used in this 
country, except for the last two or three years. I refer to batteries 
in central stations. It wab almost exceptional in Europe to go into 
any station without finding an auxiliary battery. I ask again why it 
is we have been so slow, and, in thinking the matter over, it reduces 
itself to three reasons. In the first place the manufacturers of 
storage batteries, in the early days in this country, attempted to use - 
them in places where they were ill adapted, to such an extent and 
with such failures, electrically and financially, that engineers were 
afraid to recommend them, Another thing has been the excessive 
litigation which has gone on during a number of years. Happily, 
this litigation has been settled, and the battery is now upon a legiti- 
mate business basis. The third and perhaps most potent reason at 
the present day is the cost of the battery. Mr. Appleton has said 


-very little about this. He has stated that we can reduce the візе of 


our generating unite one-third, and possibly one-half, but the portion 
we reduce we replace with a battery which costs 50 per беш. more 
than the generating unit. I may be taken to task for that, but at 
the same time I believe it is a fair statement. The storage battery 
people estimate the output of their battery very liberally—much more 
than a user finds he can obtain from it for a long run—] mean by the 
time it is several years old. An engineer from abroad—I he 
was an Austrian—made the statement recently that'tbe batteries 
abroad cost one-third of what they do in this country. Idonot know 
whether that is true; perhaps Mr. Appleton does. At any rate, I 
know that the batteries sold abroad are much cheaper than those sold 
in this country kilowatt-hour output. 

Mr. Рерво G. Sarom: I did not bring any figures with me this 
evening, and Mr. Appleton has covered the subject so exhaustively 
in his admirable paper that there is really very little to add. There 
is one statement of interest, however, that he did not make, and 
that is that the 12 electric hansoms and one electric brongham in New 
York have made over 50,000 miles from April 1st, 1897, to the present 
time—about 14 months—although we did not get them all into actual 
service until September, 1897. | 

These vehicles were the first of their types ever constructed, and 
there was no data to guide us beyond our experience with the first 
two vehicles which we constructed, of radically different types. We 
were compelled to put them into actual public service in competition 
with vehicles drawn by horses, and without а chanoe to correct 
obvious defects or re-arrange gearing or and yet, notwith- 
standing these unfavourable conditions, they have averaged nearly 

000 miles each. This is an ex ] ormance, and must 

move whatever doubts may exist as to the practicability of motor 
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vehicles. 1 do not believe that the first 12 trolley cars can show such 


а recor 
mileage of vehicles is very much over-estimated. 
: We have endeavoured to gath 

вту alla a dep. о 55 
over а day. e cases, Such as 

in the country, the above average may be : rinde 
Ordinary delivery waggons, or other vehicles of that nature, do ngt 
average over 15 miles, and when compelled to make a greater mileage 
they must use an additional horse. The vehicles of the Pennsylvania 
Railroad at their Twenty-third Street Ferry make about 28 miles a 


day with two horses, 14 miles for each horse, and as that is the 
cheapest cab service that. has ever been given in New York, it is 
probable they are doing a larger mileage than any other cab service 


system is once y introduced, 
where the batteries can be changed пеше agii s 
remove the only valid criticism raised against the introduction of the 


y i | 
M pas which exists, as it will be undoubtedly much cheaper than 
present system with horses. The actual amount of power required 
for а 25-mile drive is about 12 H.P.-hours, and we pay for that 
about three cents per H.P. hour, and with a station we can 
¢ makes a very small for the: 


Mr. E. M. NroHora: I understand that it coste about 36 cents for 

13 H.P.-hours ? C. 

Mr, Sarom: Yes. That is the amount sufficient во run the machine 

oo In other words, you can ride 25 miles for 36 cents’ worth 

. APPLETON: І would like to make a reply to Mr. Hewitt's 

i cost of batteries in this 

country and Europe; you must take into consideration the of 
materials and 


this cot try 60 per t. greater than the generators they would 
coun oen an ey wo 
re I do r think if that was the case there would be any 


increase the first cost, in order to reduce the operating expense. I 
think any water-power plant is incomplete without a 

i plant. It could never realise the fall economy of the water- 
wheels without this auxiliary; and I also believe that most, if not 
all, of the railway plants would be benefited by avxiliary batteries 
in their cost. But I still maintain that as to the first cost, 
output for output, the battery is much more expensive than generat- 


ing units. | 

мт. APPLETON : I think Mr. Hewitt leaves out the question of the 
time which fixes the size of the battery. I know of several batteries 
being installed in this country where the price has been between 
$60 and $80 per H.P. on the short hour rating. 

Mr. Hzwrrr: I refer to a long time rating. 

Mr. ArPrLETON: It is not, 1 think, the practice to recommend 
batteries now where they will not be advanfageous or profitable. 
There are plenty of opportunities for installing batteries where they 


will show to advantage. 

Mr. F'aANCIS BOHUMANN : What is the weight of a complete battery, 
ready for charging, that will develop 10 H.P. for 10 hours? 

Mr. W. W. Grass: About 100 lbs. per H.P.-hour. I would like to 
add, in answer to the questions Mr. Hewitt has asked in reference to 
the reason storage batteries have made such little progress in this 
country compared with akg i countries; I think the reason was 
largely due to the fact of the litigation, which was almost constant 
from the time the first batteries began to be recognised as a feature 
of the electric industry of this country. Owing to thie litigation, 
there was no inducement for any effort to effect a development of the 
secondary battery. The few installations made were defective, and 
the men who went to the expense of installing even a defective bat- 
tery did it under a liability to T9 poe It was down to 1894 that 
this litigation continued. While I do not take any special credit, I 


er statistics on this matter, and 1 


think it will be recognised by those familiar with the subject that 
it was through my efforts that the litigation was brought to a deter- 
mination, and at an enormous expense, and the storage-battery. busi- 
ness has not yet recovered from it, and we are not yet in a position 
to do as Mr. Hewitt intimates could be done—i.c., reduce the price of 
storage batteries. I want to say, however, that we have got it to a 
point where we can put it where all other businesses have to be put, 
here supply and demand will regulate the price. I venture to say, 
those who started in the electrical business early thought the rates 
рая for the dynamos four, five, от ix years ago were high—much 

her than they are to-day—and a much inferior article then was 
obtained. Mid eid ышкын ee ао is what 
we would furnish batteries for, and we gave them 


s, and we 
spent the first year $40,000 more than we received, althou h Pis got 
i t, for the 


pP 
electric power plants and giving us genero 
what they can advantageously employ to get MOM very 
cheap. best evidence that they can afford to buy them is that 
the cities where the greatest amount of storage batteries have been 
ses жен buying more. In Boston they have bought many, in New 
York and Breokl 


batteries beyond their reach that do not Know the advantages fo e 


that the best man to run a motor carriage is tha aucient hackman. 
We started in with young men who had more or less training in prac- 
tical electric F ng to improve 
personnel of the service by having educat soon 

covered that the hackman’s business is a profession. They have to 


seen our drivers go through there and push their wherever 
there was a chance fo 255 them in, and do it skilfully and without 


ok lh керк of the battery giving out is the mort serious one. Ifa 
w 


рте to run а vehicle with pneumatic tires than is required on а rail, 
r the same weight and speed, and the criticism, therefore, that 


can get back in some way. But if an electric vehicle breaks down at 
a remote distance from a stat-on, a serious difficulty arises. 

Mr. ScHUMANN: How many hours will a battery retain its full 
function when not in use? | 
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months. It gave full 2 volts to every cell, and that with a half- 
dozan lights burning. | 


THE DESIGNING AND CONSTRUCTION ОР 
REFUSE DESTRUCTORS. Ў 


Br FRANK LESLIE WATSON, A. M. I. O. E. 


(Concluded from page 366.) 

Wa may now proceed to а brief description of the 12. cell destructor 
at Hammerton Street, Bradford. In this case, as in the case last 
described, there was originally a Fryer destructor, It had, however, 
been fitted some years ago with Horsfall's forced draught apparatus, 
and i$ worked with fair success until it was considered by 
tion to be worn out. The contract for rec 

then entrusted to the anthor's firm. The destructor consisted ої two 
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іп | 
Observations having been made with 
regard to parts of the hich had failed after 
wi 


[ 


s 
412 


„ * 
service, the new one was constructed with much heavier end 
th far more massive stays. It is tied together by means 
rolled steel joists 8 inches by 4 inches, and rods 11 
inches by 3 chon, ranning the whole length of 
12 i et, e who o 
over each furnace front. It was found that the 
washer blocks, through which the tie-rods pase, and w 
els in position, were liable to ae way under 
Cast-steel washer were therefore 
very heavy spring stoel washers were placed under 
to allow a certain limited freedom of movement. Th 
dave been quite effectual. The side boxes were also 
lacing the controlling valves in the neck of the boxes, 
the supply of air at the point of junction with the 
openings from the side boxes in the ashpit always 
is controlled Agr 
of the 
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g to this plant were not 

the multitubular type, and 

enougb to take up the wholeof the beat. They supply 
apparatus, which is of the 

uantity of clinker- 

for 


the 
managers house and office, and for certain fish-drying pans 
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теа бота more boilers and machinery to utilise the heat from the 
the 


building of the new cells have been as 


Tollows:—The capacity 90 the destructor, which was formerly 74 tons 


been increased up to 10 tons per cell per 
men eed the cells а further increase 
This is without any increase in the 
cost of labour has been reduced from 


by several pence the lowest authenticated cost 


ystem. 
of labour in the world. The temperature in the cells and flues has 


been very largely increased and the smoke from the chimney has 
been reduced to an absolutely inappreciable quantity; in fact, it 
requires a remarkably clear etate of the atmosphere to be abie to 


. е read bef | of the Institute of 
: Pablie Hz ore the Dublin Congress o Royal 


, August, 1896, 


hours, or 16 tons per cell per 24 hours. They ev 
a 


maker s guarantee. 


* Deer of the О б 
‚ of the same size as those at Norwich, and a Babcock & Wiloock 
- boiler also of the same size. The boiler will be capable of withstand- 
- ing a working pressure of 150 lbs. per square inch, 
; романе of the electric light boilers being 140 108. 
i 


on the top of the furnaces and saving 6 feet in the 
‘ platform, and consequently reducing the slo 


become necessary. When that time arrives, all that w 


rotary engine 
' fully overcome the old difficulty of the valve gear, 
us to have come much, if any nearer to a satisfactory solution of that 
other difficalty—ratio of rubbing surface to displacement. In the 
new motor there is the usual drum, of considerable length this time. 


i about 


enough for this purpose.. 


Hammerton an ingenious arrangement of overhead railway, 
carrying a swinging truck, into which the clinkers 4 
J of the blocks of celis. 
па is the invention of Mr. Оох, е Mr 


the quantity of 

pecifying the number of cells required. 

boc gern dey e ре он ч кр ы» 

sign been ado t an existing building w. it 
was desired to utilise. е boiler ia of the Baboock & Wilcox 


drying hearth. These two furnaces, on their official trial by the city 
engineer of Norwich, were found to burn 30 tons of refuse 24 
a 


been of a highly 
At this poia 


the or wor 
furnaces 
of the back-fed type, obviating the necessity of tipping the refuse 
eight of tippin 
| of the inolined d. 
зе tipping platform and building of the destructor are to be large 
enough for a plant of double the size, which will pepe soon 
nired 
will be to add two cells and another boiler of the same size. For ail 
urs provision 3 in the original 
BO 
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A NOVEL STEAM MOTOR. 


THERB was exhibited at che recent motor car exhibition in Paris a 
quite novel form of steam „ which, while it has succese- 
does not seem to 


Two ports open into the drum near the top, the ports running parallel 
with’ the drum axis Between the porta, just clear of 
dram’s interior surface, is an 

also parallel with the drum's axis and with the 


valve is slotted from end to end, to take a fist thin plate, whose 


оп а very large crank pin, balls inte between the pin 
‘and the drum interior. By admitting steam into the space between 
the piston drum and its vertical plate and the cy drum, 


the piston revolves in contact with the cylinder, and the 
slides to and fro throogh the oscillating valve, being 
In the steam and exhaust ports are 


` 
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fitted plain plug valves geared to move simultaneously. A single 
movement dt & handle changes these valves through 90°, 
and reverses the steam and exhaust passages, and the engine 
thus will run either way round indifferently, using this word in its 
correct sense. We fear the engine will also run in the new sense of 
the word before it is very old. The construction is such as to aim 
at the preservation of perfect circularity of the piston exterior and 
cylinder interior. Contact will be along a mathematical line, and 
capillarity will be a minimum while surface rabbing will be a 
maximum. The steam tightness of, the ends of the piston is sought 
by means of a.cork-filled groove. 

'To our mind, the point as regards wear will be the port 
opening at the top of the drum. As soon as there is any wear in the 
crank parts, there will be a kaock as the drum passes over this gap. 
This gap is continuous. It has no bridging bars; indeed, we do not 
see how it can have such bars. There is nothing to guide the piston 
over the gap except the craok parte and ball path, and what a fearful 

these balls must run at 300 revolutions per minute. Compact 
and ingenious, perhaps even applicable under abnormal conditions, 
we see no hope for an extended ure of this latest of rotary engines, 
unless to drive a Keely motor. 

But it were a pity so much ingenuity were ran to sbeer waste, and 
while unsuitable as a steam engine, it might, and very probably 
would, act very well as а pump, especially for lubrication on the oone 
tinuous system. 


ELECTRIO TRAMWAY TRACTION BY COM. 
BINED ACCUMULATOR AND TROLLEY 


Br BRNEST KILBURN SCOTT. 


(Concluded from page 841.) 
THE acoompanying Table is interesting in this connection, 
as it gives parti of the various systems in use. Ex- 
cepting the cable line, the Serpollet system appears to be 
the cheapest, and the compressed air the most expensive, 
accumulator lines being about midway. In nearly every 
cage fair dividends are earned. 


grid pasted t 


the Planté or solid lead type, and the negatives of the lead 
1 pa the plates being suspended in the acid by 
rojections resting on two ledges moulded inside the ebonite 


x. 

This disposition of the accumulators in an entirely separate 
box slang underneith the car body, is во obviously the right 
way to carry cella, that the wonder is that it was not adopted 
from the first on all accumulator lines. It gives increased 
stability; * it enables the acid fumes and spray to get clear 
away without annoyance to the Dgerm, but more im. 
portant than all it enables the changing of the accumulators 
to be effected en masssin a few minutes, and without the 
least shake. 

The bydraulic elevator which has been specially designed 
for the purpose of removing and replacing the celle, is an 
exceedingly simple piece of apparatus, and one man is able 
to replace a set of cella in three minutes, All he has to do 
is simply to actuate two levers, one raises or lowers a plat- 
form to take the weight of the cells and the other traverses 
the bogie carrying the accumulator bor to or from under- 
neath the car body. 

The motors are of the well-known G.E. 800—925 horse- 
power size, and the axles are fitted with the Thomson-Houston 
electro-magnetic brake. The series parallel controllers are of 
the B.A. type, and the connections are such that current 
may be directed through the motors from either the 
overhead wire or the accumulator, or it may be sent throngh 
the поо and the accumulators (for recharging) simulta- 
neously. a. 

The car bodies were supplied by the Compagnie Générale 
de Construction de Saint Denis, and they are brilliantly 
lighted by 10 incandescent lamps of 16 candle-power. As 
current is taken from the cells there is no rise and fall in 
the light as is commonly the case in ordinary trolley cars. 
A regular 10 minutes’ service is given, although there are 
some fairly steep gradients. 


The combined aconmulator and trolley has a slight pall 


© І 
| , | © | Weights in tons. | 9 
ensi; P а f 
P m А т 
Route, een s| | &.| a dd Blas 3 Remarks 
| running. 2 d | З 8 EE i E | 5 5 | E 
б < 2 
| z | : | | 
Place de la Republiqueto Pantin and 10 30 Combn'd 56 10 |4 | 3} 1% 9 a miles trolley; 4à miles accumulator; 
Aubervilliers. months. acc. and | accumulators suspended between Brille 
trolle | | bogie trucks; 294 cells, each with three 
| y | sitives and four negatives in ebouite box. 
Madeleine to Pont de Neuilly and 20 |... |Accumu- 52 71 81 93 14 104 T" reas cells 5 n о а 
ап to clear out acid fumes, 
Leyallois. months. lator. and three negatives to each cell; charged 


up in position in three minutes; working 


| А expenses 8d. рет саг mile. 
Place dela Republique to Les Lila 34 |30 Сте] 52 | 9 |...) 48 13$, 43/1 io 16 F Meer 
stand · above pavement; distributin 
and Romain ville. years. surface ing on yda:1 in yards apart; extra eon rol single track, 
contact. | platform. ў £1,400, double track, £‘ . 

Madeleine and Opera to Saint] 5j |..|Accumu- 50 10 |3 | S$ 163 15 |1 in 27 108 celle which can be removed in bulk by 

Denis and Neuilly ` years lator. o men; time occupie n rec 
* ° about two hours; working cost 54d. per car 

mile. 
Place Médicis and Porte d'Orleans; 31 | 14 Mekamki 52 | 1 34 |15 |194 1 in 13 11 storage cylinders, pressure wle run: те 
Cours de Vincennes and Saint Au-| years. compres- 1 in 25 bervoir of hot water to prevent freezing up 
astin ; „с and Saint Cloud ; sed air. of ports. 
vre-Bevres-Vereailles. | 
Madeleine, Glennevilliors, Bastille) Б 6а Serpollet; 62 | 8 |... | Sh 1114115 [1 im 20 Sie" а inches, [s laced 
нан, Saint Ouen, Asni-, years. steam. irc 3$ 7 | on front platform; will паш trailer with 
| 60 passengers; consumption 0 
ı per car mile. ; 
Е Loco.with "Weight of water about 30 per cent. of weight 
Porte Maillot, Place de l'Etoile, ээң 0 lend 52 veter узы: eee 34 35 113 i et locomotive: two reoharging stations 
, Courbevoie. hot water. N | | bottom of gradients. 
lug. 
mu — 


There are also about 19 Rowan steam cars running between the Louvre, St. Cloud, Boulogne, and Auteuil. The boiler and engine forms part of the car, and the 
condenser is on the roof, so that there are no outside seats, which is contrary to the regulations of the Municipal Ceumcil. A 1} mile cable tram connects the ar 
de la Republique with Belleville up a very steep gradient. The two cars with 60 passengers weighs 10 tons; the line is mostly used by the working classes but 


very profitable. 


The accumulators used on the Aubervilliers line have 
been supplied by the Société pour le Travail Electrique des 
Métaux. The box containing the cells is made of 1] inch 
hardwood, backed with iron, and measures 6 feet 10 inches 
long, 5 feet 8 inches wide, and nearly 24 inches high. It is 
divided into eight compartments, containing 28 bella or 
224 cells in all, each cell box is distinct in itself, made of 
ebonite, and it contains seven plates—three positives and 
four negatives—the dimensions of tbe plates being 121 
inches by 3j inches by ү inch thick, The positives are of 


— — — | 


in case of fire, &о., because if there happens to be a serious 
accident and a section of the overhead trolley wire is cat down 
these accumulator cars can work across the gap without any 
interruption of traffic. 


* It is often stated as an objection to this system vin 
weight of accumulators having to be carried over the trolley the 
section is wasteful of energy, but it should be remembered that 
extra weight gives a better grip between the wheels and 
and also that the centre of gravity of the саг:із low 
sideration with heavy double-deck cars, 
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In common with conduit fitted with double conductors 
bonding can be dispensed with on that section of the line not 
worked by the trolley wire, and this will раи be the 
more closely built portion where electrolysis troubles and 

rking at the wheels on a greasy or dusty road would be 
objectionable. Ina = built area, however well the rails 
are bonded, there are bound to be electrolysis troubles sooner 
or later which will necessitate the opsning ont of the roads 
to examine the bond. | | 

It has been urged that the changing over is T to bea 
nnisance, but, as a matter of fact, tbe time occupied is very 
short. With accumulators and sliding trolley bar the change 
can easily be made whilst the car is in motion. With accumu- 
lators and trolley mast and wheel the car need only be ttopped 
about 10 seconds, or just sufficiently long for the wheel to be 
dropped on to the trolley wire (a dexterous tramcar conductor 
can often effect this whilst the car is in motion). 

As accumulators suspended in a box under the car can be 
removed go expeditiously, there is no reason why they should 
not be removed at the junction with the trolley wire section, 
the cells needed being only carried when absolutely necessary. 
This method has been working for some time in Chicago, 
and the average length of time occupied in making the 
change ія 1} minutes. Mr. Justus Eck says it has been 
done in half a minute. 

The smell of acid is often raised as an objection to 
using acoumulators on cara, bnt with the modern arrange- 
ments this has disappeared. Even Mr. Quin who is 
not at all favourable to accumulator cars, says, on this 

int — | 
744 great deal has been said from time to time as to the 
effect of the acid upon cars and trucks, and of the odour of 
sulphuric acid which es the cars when the cells are 
placed under the seata. From what the author has seen of 
modern systems constructed on these lines, he can give his 
assurance that these complaints are not well founded ; and 
if it were not for the inconvenience of detaching the battery 
as a whole from the car under these circumstances, he would 
certainly recommend the cells being placed beneath the 
seats.’ | | 
In those cars on the Paris lines which have the cella under 
the seats, a small fan is kept going, and it clears out the acid 
fumes most effectually. MA 

In conclusion, it might be mentioned that the use of 
cells tends to give a regulating action on the voltage of the line, 
which cannot fail to be beneficial in the long гор, although 
гасы data of such improvement might be difficult to 
coate, 
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THE USE.OF SIMPLE SINE CURVES IN 
ALTERNATING CURRENT PROBLEMS, 


By W. О. RHODES, М.Во., Royal Technical Institute, Salford. 


. Many writers ` on problems connected with alternating cur- | 


renta object to the use of simple sine curves on the grounds 
that the actual E.M.F. and current curves are not simple 

onic, but in general consist of a fundamental with 
higher harmonics superimposed. More recently Bedell and 
Boyd, Steinmetz, act others have argued that for purposes 
of calculation it is in general quite admissible to replace the 
actual curve by an equivalent sine curve, which is defined to 
be that simple sine curve, which has the same root mean 
tquare value as that of the actual curve under consideration. 

It appears, however, to be thought that this substitution 

у. вп equivalent sine curve is only legitimate when the even 
onics are absent. This is, in the writer's opinion, 
erroneous. I yenture to express my views on the subject and 
вк reasons for considering that calculations may be 
on the assumption of equivalent sine curves, whether 

the harmonics present in the actual curves be odd or even. 

It is not my intention here to discuss what harmonics are 
present in the. actual E.M.F, and current curves of alterna- 
tors or transformers, but to investigate only the effect of 
any possible combination of harmonics, whether or not such 


a combination oan exist in actual practice. 


It is necessary, in the first instance, to inquire into the 


conditions which must be satisfied in order to render the 
substitution of simple sine curves valid. There must, of 
course, be only one simple sine curve for a given combina- 
tion of fundamental and higher harmonics, that is, the root 
mean equare value of the actnal curve must depend only on 
the magnitades of the harmonios present, and not on their 

positions relative to the fundamental and to each other. 
Supposing that this condition is satisfied and that corre- 
sponding root mean square valnes of E.M.F. aud current are 
E and 1 respectively, then a further conditiq; to be satisfied 
» that the mean power given to the circuit mould have the 
orm | 
ARI 


where А is а quantity likewise, independent of the relative 
positioas of fundamentals and harmonics. 4 would then be 
cos a, where a is the difference of phase between the equivalent 
E M.F. and corresponding current curves. | 
Let the potential difference between the terminals of ару 
Circuit be EE и | 
e = е, sin (рі + а) + es sin (2 f ъа) . 4 
en sin (прі + an) 
and the corresponding current be 
i = à віп (pi + B) + 1 sin (2 f ＋ B)+.... + 
in Bin (n pt + Bn) E 
A little consideration will show that the number of har- 
monios present in the current curve must of neoeraity be the 
game as those in the E. M. F. curve. In fact, the '^ harmonic 
in the current curve is due simply and solely to the 70 
harmonic in the E.M.F. curve. | 
Here n is taken to be any positive integer whatever, The 
root mean square values of в and i are then given by 


Е = * 7 JF 2 
{ ——- p edt 
2. 1 б 


4 1 ~ 
I = 2 Ге Cdt ` 
2 
1 | | 


and 


2 1 ro 
„„ | | 
/% ý pes 55 {61° sin? (рё + ai) + e віп? (2p t 
+ аз) + op ө 2 + 2 er ез sin (p £ 
+a)sin (2p£ фа) +... Jdt 

= tete. tent x 


2 P 


Similarly 
2r 


ee 25 
0 2 ES p 


Therefore k M ej + e,? +....+ ^3 
апа I= A/ 1! + ec v o t „2 . 
| 2 8 
both of which are independent of the phase positions of the 
barmonios whether Lor odd. | Ке . 
Again, the power given to the circuit is given by 


27 
= /' sidt 
2 z Jo 
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= 2 f? (e sin (p : l. ai iin (p :-. fi) + es ein 2 pt 
+аз) ain (2 р! +B) T. . 4 e i fin (25. 
+ as) sin (рі + 4) +....} at 
_ 4 fi ena (а Bi] + e, t on (аа 83) + .... + en in COR (а, – Bp) (8) 
= 2 


which is also independent of the relative phase positions of 


fundamental and harmonics in either curve. It is seen that 
the power given to the circuit сенн only on the maximum 
values of the fundamental harmonics and upon the 
difference of phase between each component of the current 
curve and the corresponding component of the E.M.F. curve ; 
and these differenoes of phase are dependent solely upon the 
time constants of tlie circuit, | 7 
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If, therefore, we write : 
| W zAEI 


‘where w, E and 1 have the values given by equations (1) and 
(2), we get the value of л, and putting 
"S Е 008 а = А e | 

we get the phase difference which must be given to the two 
simple sine curves which accurately give the root mean 
square values of the actual curves the true power given 
tothe circdit, - - DN 
It appears, therefore, that if we wish to make calculations 
in alternating currente, we may with accuracy assume the 
E. M. Fa. and currents to be simple harmonic functiopé of the 
time, provided their root mean square values are taken to 
agree with the readings of an electrostatio or hot wire volt- 
meter, an heir mean product with the reading of a wattmeter. 

Of course, no such assumption is legitimate for calcula- 
tions regarding instantaneous values of E. M. F., current or 

e “> t 

It will be observed that in the above investigation care 
has been; faken co integrate over a complete period of the 
dps cie M dos са 5 harmonics only s 

issible would apparently be due to integrating over on 

half a períod of the fundamental. 2 : 

The жаүы result was given by the writer in a paper 
read before the Royal Society on February 10th, 1898, an 
-abstract of which is given in the Proceedings of the Royal 
Socie/y, Vo'. 62, 
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NEW PATENTS.— 1006. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, $22, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | | 
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18,094 Im ements in or relating to electric alarms or eall- 
boards and the like." A. Е. Овни. Dated August 22ad, = — 
138.028. An improvement in the construction of electrical bridge 
fuses.” A. W. Sownr. Dated August 23nd. 
18,051. "An electric fuse." J. G. OA. D. Dated August 22nd. 
18,057. "'Improvements in or relating to electric lamps" L. 
Honwyrz. I August 22nd. R 
18,087. An apparatus for antomatically starting and 
electro-motors pumping water into tanks without pe 
| ce whatever" J. Hanpma and J. W, Minap. 
Auguet 23rd. | 


18,090. “Jm ents in tubular conduits for electric wiring.” 
T. Тана. Омей August 3м. ЖЕ е ки. 

18 “ Improvements in dynamo-electrio machines motors." 
T. Paneow abd T. A. Epuompeom. Dated August 23rd. 

18,101. * ‘Improvement in dynamo-eleotrio machines" W. 
Tunvmv. Dated August 23rd. 

(28,119. “Improvements in electric switches.” J. Foxonorr and 
W. J. V. Dusicam. Dated August 3rd. | : 

18,137. "Improvements in contact apparatus for electric railways 
with underground current feed and partial conductors.” O. F. P. 
·Втвирвв^сн. Dated August 23rd, (Complete.) t | 

18,156. “Improvements in the manufacture of electrical resist- 
ances.” A. Voar. Dated August 23rd. (Complete.) T M 

18,165. “Improvements in or relating to electric signalling or 
indicating а " AÀ.J.Bourr (V. Julien and E. Е. Busson, 
France.) Dated August 23rd. (Complete.) 

18,172. „ Improvements in continuous current electric motors 
generators,of ironclad or enclosed type.” Н. W. Wirsom. Dated 


18,213. " In provements in electric motors and in their application 
to motor са! " Tas Bnrrramm Moron Олввтлов COMPANY, 
Ілмгтир, and J. Surrn. Dated August 24th. 
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18,231. “ Electrical menting appliances formed of artificial stone.” 
J. Е. Влснмлии, A. Voor, O. О. WIR, A. Konia, J. KIRCHNBR 


and A. Јова. Dated August 24th. (Oomplete.) 


18,992. " Electrical resistances of artificial stone карашы 


J. F. ВАОНМАЖШЫ, А. Voor, C. О. Wann, A. Konia, J. 
and A. Јово. Dated August 24th. (Complete.) 


18,241. ‘Improved secondary battery.” R. N. Lucas and E. 
BANFORD Dated August 25th. 
18,272. “Improvements in apperatas for the measurement of 
alternating currents.” G K. B. ErLPHINSTONB and A. C. Hegar. 
August 25th. — | e s 
' 18,309. "Improvements in, or N lating to, hammers or tappers 
actuated electrically.” O. TumaPULL,jun. Dated August 26th, 


Copies of any of these 1 
OMPSON 


-into two or more parts which may, according as the 
or 


present invention the h 


18,353. “Improvements in eognection with electric lamp and ‘like 
apparatus for signalling, advertising, and similar purposes.” O. 
ELWAY. Dated August 26th. ` s * 


18,06. “Improvements relating to the regulation of electro- 
motive force.” N. Rowm. Dated August 26th. (Date applied for 
under Patents, &., Act, 1883, Seo. 103, January 27th, 1898, being 


date of application in United States.) 


18,869. “An improved form of electric glow lamp for general 


lighting purposes." T. E. AmpREWwS. Dated August 26th. 


18,396. An improvement in lamp-holders for electric light inoan- 
descent lamps." S. E. Fosrza. Dated August 27th. ч ö 


ABSTRACTS OF PUÉLISHED SPECIFICATIONS, 


Specifications may be obtained of Mesars. W. P. 
& Oo., 322, High Holborn, W.O., and at Li 
, and Birmingham, price, post free, 9d. (in stamps). 


" :1898. 

5,062. "Improvement in incandescent electric lamps.” W. P. 
Tuowrsox. (J. Lister and J. B. Ohamberlain.) Dated Fe Qe, 
1898. This invention consists in improvements in incandescent 
lampe, and the object of the invention is to provide а single lamp 
balb with two filaments, and with means for connecting ei 
filament separately with the lamp circuit through the circait con- 
tacts. It consists in the arrangement of a bulb sealed at the base 
extremity of two filaments side by side, and two pairs of 
terminals extending through the sealed extremity and spring circaif 
contacts upon the base of the socket, so arranged as to make contact 
with only one pair of terminals at a time, the change of contacts from 
pe жой terminals to the other beiog made by rotating the bulb. 


7,433. “Process for the extraction of pure metals or metallic 
alloys, and the production of carbides by electric heat." H. Ascupa- 
MANN. Dated h 25th. The invention consists in producing in 
a furnace, by adding a metallic sulphide, an i chemical 
energy, whose power cons'd:rably diminishes the | 
electrical energy which has hitherto been necessary to t of 


electrical heating a 
of metals, having different affinities for the carbon. 1 claim. 


9,638. “Process for manufacturing metallic sul 
P deri HIN ATARDI аре pry Polar Dated 


the electrolysis of & 


ot: an alloy of. 


10,523. "Improvements in apparatus for regulating 
lamps.” I. Hsauzrn. Dated Мау 7th, 1898. Relates to 
tion of arc electric lamps working in series, an 

ing the regulating rheostat, which serves as “ balance” to 


; 
L 


i 
aL 


dn 
i 
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current increases decreases, be automatically 
included in, or cut out of, the circuit. 2 claims. 

11,153. “ Improvements in electric arc lamps.” Sim 
AND Co., Ілмттер. (Siemens & Halske, Aktien, Gesellschaft). 
May 16th, 1898. Relates to electric arc lam 
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gaged 
carried by the frame, the last wheel of which mi 
ition of the frame is prevented from rotating by a 
be frame rocks upon the pivote, and carries on the 
armature or core of an electro-magnet which is excited in 
manner eitber by the main current or by a shunt current;. when on 


the increase of the arc, the armature of the electro- sinks, the 
frame will turn in the direction of the hands of a , and the last 
wheel will at a definite position of the frame, be liberated from the 


` pawl so that the pulley can turn and allow the carbon holders to 
2 olai 


approach each other. | us 

12,019. “Manufacture of active material for aconmalator bat- 
teries.” Н. TOBLER and T. Gnarsms. Dated May 26th, 1898. 
‘Relates to the manufacture of an active material 


present employed, red lead is generally em 

eleotrode, while white lead is used for the ve 
plates readily crumble атау. According to the present invention 
‘these disadvantages are obviated by forming the active material 


peroxide . 
and su ially on the cathode, while during the 
charging of the call the sul efe is re-formed. 1 claim. 

12,323. ‘Improvements in electric batteries.” Е. LDpwanns. 
(P. Emanuel). ted June lst, 1896. Relates to thermo and hydro- 
electric batteries. It is well known that thermoelectric currents 
are produced by an electromotive force arising from the difference 
pf temperature in two heterogeneous substances. According to the 
of the couples is accomplished by 
passing steam from a suitable source through channels or passages 

the thermo . The effect of the heat of the steam and cold 
of the water (which surrounds the piles) thus acting upon the 
couples will be to produce a constant electric current of low 
potential. 14 claims, 
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THE CHOICE OF A BOILER. 


Few things are more objectionable than a highly economical 
boiler which is always being laid off for repairs or cleaning. 
Thus the Engineer in an article on the choice of a boiler. 
Our contemporary puts first in importance the quality of 
the water as a factor in determining the class of boiler to be 
adopted at any given place, and no doubt there is very much 
to be said for this. Mere salesmen present to steam users 
all kinds of fallacious arguments when trying to get boilers 
sold. Опе man claims a large heating surface, another the 
number of tubes, the third the very small amount of water 
and the consequent quick steaming, as though the water 
contenta made any difference at all when once steam is up. 
Between the many conflicting claims a non-technical user 
can hardly шаКе а proper choice. Sometimes а man will 
buy a given boiler because his brother, who is 20 miles 
away, finds it а good variety, whereas the water in the two 
districts may be altogether of a different order. 
. Speaking generally, there are not many waters but what 
can be dealt with by chemists and improved. A water over- 
laden with carbonate of lime can be rendered practically 
non-scale forming by the use of caustic lime. A water, with 
lime sulphate, can be cleared by means of soda; but sulphate 
of soda remains in solution, and though very soluble, must 
not be allowed to concentrate unduly. Some waters are 
nearly hopeless to treat. Take, for instance, the water 
yielded by the Thornhill Rock, one of the rocks on the 
Yorkshire carboniferous series. This water, when treated 
for scale prevention, will contain, after treatment, a larger 
amount of impurities per gallon than before treatment, but 
the salts are now more soluble. The water will not scale, 
but it will very вооп concentrate to а dangerous degree. 
The concentration of salta is а danger that is far too little 
guarded against, and it is specially trying in looomotives. 
Much more might be done in water treatment than is done. 
Railways especially might pay more attention to the subject. 
We have seen а good water condemned as full of scale 
forming matter, and as causing priming, when as a 
fact it was removing scale from the boiler, and doing this 
with boilers which had previously worked with hard water. 
By suitable timing of the stay of a locomotive at any one 
shed, its boiler can be periodically cleared of scale by simple 


` transference to another shed. 


There is, as stated by our contemporary, such a thing 
as fashion in steam boilers, At one time every electrical 
installation was fitted with locomotive type boilers. This 
boiler became fashionable, but it was simply used at 
first because all the early electric stations were temporary 
affairs at exhibition buildings, and the looomotive type boiler 
seemed the best under temporary conditions, but this boiler 
still goes into electrio stations often with no regard to the 
conditions of water supply, though with good water it is 
without doubt one of the best and most economical. 

The next fashion was the water-tube boiler, as to which 
one engineer, who really knew better, when gazing into a plate- 
glass shop front upon one such, exclaimed: Them's the 
jockeys for me," or to that effect, as though the water-tube 
boiler was capable of universal application instead of being 
merely a boiler for its suitable environment. Unfortunately, 
however, the water-tube boiler has been made the victim of 


very numerous impossible laudations. Over 18 lbs. of 
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evaporation has been conferred upon it at least once. The 
power of reducing the gases below the temperature of steam 
in the boiler is yet another. Perfect circulation is allowed it 
without proof, and also absolute safety, though its tubes may 
split—and have done во, to the serious injury of attendants. 
Shell boilers have their thick-and-thin advocates, also, though 
it is often very difficult to instal them in an existing building, 
especially where an architect has had а word in placing the 
boiler space. We don’t see that the steam user is very much 
between Scylla and Charybdis, as put by the Engineer, in 
having to choose between a hard scaling water and a soft 
water which will corrode. A soft water will not necessarily 
corrode a boiler. If it doso it must be acid, or perhaps 
charged with carbonic acid gas. If acid it should be run 
through a filter of limestone chips, and if charged with 
carbonic acid gas a little caustic lime should absorb this 
(or a little caustic soda), and the lime carbonate will form a 
protecting scale, which if it get too thick can be loosened 
off by letting the soft water act upon it untreated. 

Our contemporary prefers the Scotch marine type boiler 
to all others, and there is much to be said in favour of it. 
It has most of the advantages of the Lancashire boiler, 
but magnified in that it has larger furnaces, and thereby 
should secure better combustion. It has large water 
contents, and is accessible all over for cleaning. It has 
the advantage, if desired, of no external seatings, but it 
is becoming quite usual to give it an outside exposure 
to heat by means of external casings. It has also the 
advantage of height, and thus more than competes with the 
water - tube boiler in respect of floor space, in which the 
Lancashire boiler is supposed to be extravagant. 

The disadvantage of the Scotch boiler is its expense when 
under higher pressure; but iu this respect, if a 6-foot boiler 
is safe with }-inch plates, a 12-foot boiler will be safe with 
1-inch thick, and will be four times as big as the smaller 
boiler. Per unit of cross section, therefore, the larger boiler 
need only be of half the weight in its barrel. Thus a 
Scotch boiler shell, 10 feet long by 12 feet diameter by 1 
inch thick, weighs as much, approximately, as a Lancashire 
boiler measuring 20 feet x 6 feet x inch, and is suited 
for equal pressure, while it has double the internal capacity, 
a fault, no doubt, in the eyes of those who do not believe in water 
capacity, or accumulators, or fly-wheels, or any other form of 
stored energy, though they are willing enough to use coal as 
a source of motive power, instead of relying upon a Solar 
motor, as it appears we, or our near descendants, will require 
to do, when all coal is used up—a period set by a writer in the 
Engineering Magazine at from four hundred to fifteen hundred 
years as regards Europe and America; Asia, Africa, and 
Australia, being left out of account. 

For ourselves, we look to the increase of surface con- 
densing, and possibly the extended use of flake graphite for 
cylinder lubrication as a powerful aid in preventing zcale in 
boilers. The weight of water evaporated in a boiler is, 
roughly, tenfold the weight of fuel burned, and the acoumu- 
lation of mud and scale cannot but be larger. With 
surface condensation а little hard water can always be 
added if required, and where oil is employed in the 
cylinders we should be inclined to avoid filters and use a 
centrifugal cream separator to get rid of this. 


THE POSTMASTER-GENERAL’S REPORT. 


Іт is doubtless the duty of those who have charge of the 
public finances of the nation to exercise discretion in the 
way of reforms or concessions ; it is seldom, however, that 
the latter are boldly made, but when they are, univereal 
satisfaction is expressed and the concessions are seldom a 


financial failure. It is somewhat surprising therefore that 
more is not done than is actually the case. The Jubilee 
reforms in the Post Office can hardly be regarded as other 
than unqualified successes, the public certainly consider them 
so, and even if the financial results had been less satisfactory 
than they actually are, it is certain that the ratepayers would 
not have called indignation meetings in every direction to 
protest against the waste of public money, as it would almoat 
appear that tho authorities imagine would be the case, 
The Postmaster-General, in his report, states that the 
increases in postal and telegraph revenues during the past 
year, notwithstanding the numerous reforms, amount to 
£278,441 and £104,869 respectively. The expenditure, it 
is true, was £712,808 over that of the previous year, but 
Betting expenditure against revenue, the acoounts still show 
the very respectable profit of £3,421,125 on the year, if 
nothiug be allowed for interest on the capital created for the 
purchase of the telegraphs. This interest has, of course, to 
be met out of ordinary taxation, but the public do not, we 
imagine, grumble greatly at this. 

The result of the diminished rate for the letter post has 
resulted in the growth of the latter being double what it was 
in the previous year, namely, 6°8 per cent. against 32 per 
cent. in 1896-97. The parcel post shows a like gratifying 
increase. | 

In the telegraph service the extension of the free delivery 
of telegrams to three miles has so far proved satisfactory, that 
although the total cost of the concession up to the end of 
the financial year amounted to £52,000, yet the gross revenue 
derived from additional telegrams is estimated to be £26,000, 
this bsing assumed to b» the result of the advantage derived 
from the concession. 

The reduction in the guarantee required for new tele- 
graph offices has led to an increase of 49 new offices opened 
as compared with those opened in 1896-97. The reductions 
made in private wire rates has also resulted in a substantial 
increase in the demand for such means of communication. 

The erection of the new buildings opposite the original 
St. Martin's-le-Grand Post Office is a matter of recent date, 
yet, large as these buildings are, they are insufficient to 
meet the rapidly increasing volume of business to be dealt 
with, and the Department has consequently decided to expend 
£200,000 on a echeme which makes provision for dealing 
more efficiently with the increasing work, both postal and 
telegraphic, in the metropolis, and under which better 
accommodation will be provided for the staff. Three new 
buildings will be erected at once. The old building of St. 
Martin’s-le-Grand will be demolished with the exception of 
the outside walls, and within a new structure will be 
erected suited to modern requirements. While the work is 
in progress & portion of the business will be transferred to 
the Mount Pleasant offices in Clerkenwell, to which а new 
wing is being added. These parts of the scheme will cost 
£150,000. The Department has purchased the business 
premises of Messrs. Barnard & Sons, manufacturing silver- 
smiths, Angel Street and King Edward Street, which will 
at onoe be demolished, and a new building erected on the 
site, which will provide ample dining and cloak room 
accommodation for the staff of 8,000 telegraph clerks at 
St. Martin’s-le-Grand. The sum of £50,000 will be spent 
on this undertaking. As soon as a suitable site can be 
obtained, it is proposed to build a new post and telegraph 
office in the East Strand, where business has developed 80 
rapidly in recent years. | 

The line to be taken by the Department in view of the 
report of the Parliamentary Committee on the telephone 
queation does not yet appear to be definitely decided, but 
if a bold policy of active competition is decided upon, the 
volume of work to be done will be largely increased, 
especially in the engineering branch of the service. 
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LARGE ELECTRICAL PUMPING PLANT. 


WE illustrate below two large plants which have just been 
completed by the Phoenix Dynamo Manufacturing Company. 
It is believed that they are amongst the largest electrically- 
driven centrifugal pumping plants which have yet been made, 
and the same remark арр es to the enclosed motors. 
The motors are each capable of maintaining a load of 100 
B.H.P. on a circuit of 300 volts at a speed of 690 revolu- 
tions per minute. The armatures are 21 inches diameter, 
and have 254 conductors, wave wound, and connected to 127 
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bars in the commutator&, so requiring two sets of brushes 
only. The brushes are of carbon, and are mounted in 
holders of aluminium. The machines are compound wound, 
the resistances being: armature, 0°008 ohms; shunt, 115 
ohms, and series, 0°0035 ohms. The electrical efficiency of 
each machine is 98 per cent. 

The pumps are twin series, and are capable of raising 
72,000 gallons per hour a height of 126 feet. 


TRAMWAY SPEEDS. 


INQUIRIES have been made by М. H. Geron, of the Cologne 
Tramways, into the speeds found most suitable on various 
tramways. He has received replies from 21 companies, of 
Which eight operate by steam, five by electricity, five by 
horses, one by compressed air, and two by combinations of 
some of the above methods, The replies came from Belgium, 
France, Germany, Italy, and Austria. M. Geron places the 
Information he has received in the form of a paper to the 
Permanent International Tramways Union. He divides 
lines into the two classes of suburban and urban, the former 
. usually worked by steam, the latter by horses or 
electricity. Speed is naturally greater on the first class ; but 
must always be dependent on other conditions—such as an 
independent right of way—which leaves speed simply depen- 
dent on technical and economic conditions alone. Whiles 


commercia 


is costly it is also popular, and leads to patronage and increased 
receipts. With ordinary tramwa d is regulated by 
other than economic or technical consideratione, such as 
traffic conditions and local circumstances. Then the motive 
power is a large factor in determining speed. Horse traction 
naturally soon finds its limit of speed in the limitations of 
the animal. Thes is thus absolutely limited, apart from 
the possibility of higher speeds under the local conditions. 
On the Italian tramways the maximum speeds are 16, 18, 
and 20 kilometres per hour (9:9, 11:2, and 12°4 miles per 
hour), and these are reduced to 6, 8, 10, or 12 kilometres in 
densely crowded streets and difficult passages, but the com- 


pany think that the official maxima might very well be 
raised to 24 kilometres in ordinary street running, and to 
30 kilometres (18°6 miles) on independent permanent way, 
and these speeds were even proposed by the authorities in a 
measure which, however, did not become law. This pro- 
jected law laid down 24 kilometres ав a maximum at any 
point, and there were special rules for falling gradienta, 
curves, crossings, and other dangerous points, and also at 
night time. For railways constructed on ordinary roads 
the speed is limited to 80 kilometres, with similar restric- 
tions as to grades, &c., prescribed for tramways. 

The Belgian National Company of local railways limits 
ita 8 in populous districts to 7 and 10 kilometres, and 
at other в to 14 and 17 kilometres. Without special 
authorisation the speed of trains outside crowded districta 
must not exceed 30 kilometres to be reduced to 10 when 
passing through villages and towns, and speed must be 
Blackened when the approach of a train might frighten 
horses and other animals, and possibly lead to accident. 

The management of the steam tramwaya of Bologne have 
failed in their application for power to increase speeds up to 
22 kilometres from the present 18 kilometres limit. Other 
Italian lines are limited—at Milan to 18 to 20, Turin 
Province 20, and the steam tramways at Rome, Milan, and 
Bologna to 20 kilometres. All join in the opinion that 
speeds might be increased without additional ger and 
with additional profit. 

At Crefeld, the German tramways are limited to 12 kilo- 
metres in кш centres, and 20 outaide, апа the so-called 

speed only reaches 12 or 18, with this 20 maxi- 
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mum. Several accidents early in the life of the line caused 
the reduction from the original speed of 15 to as low as even 
10 kilometres, beyond which it only recovered to the above 
12 and 20. | 

The author thinks that the Belgian National Company's 
rules best conform to practical necessities, and the propositions 
submitted to the Italian Legislature closely resemble them. 
The Belgian local railway system now includes 1,500 k. 
(980 miles) of lines, and will soon be doubled. | 

We are indebted for the information which we have 
abstracted above to the translation of M. Geron's paper in 
the Railway World. 


TERRESTRIAL MAGNETISM. 


By ARTHUR E. COTTERELL. 


"Is тив EARTR A Нови Maanet, ОВ MERELY THE RECIPIENT 
OF aN ETHEBRNAL L or Fogon?“ 


(Concluded from page 971.) 


Fic, 2 represents some of the lines of force emanating 
from а magnet. 

If now we bring a magnetic needle, s’, N', suspended во as 
to turn freely, it will take up a position which coincides with 
the lines of force into which it is brought; а second one will 
do the same, subject to variations due to position in line of 
force, and to attraction of the first needle х’ в. Or again, 
if we place a piece of iron or other substance capable of 
receiving magnetism near the magnet, it will acquire 
magnetic properties, the direction of the polarity being deter- 
mined by the lines of force and direction of their sign. 

Does not this lead us up to the hypothesis illustrated in 
fig. 8? | 

"s х and s represent the two poles of a tremendous magnetic 
system with radiating lines of force through space which are 
shown to be few in number for sake of simplicity. Let x be 
the earth, shown on exaggerated ecale, moving in space, and 
intersected by а magnetic line of force, s' N'. The polarities, 
N and s, are only illustrative of magnetic sequence in a 
general sense. For convenience we use the term N and s, 
taking our earth geographically. 

From what has preceded we can readily understand that 
the earth may become magnetic from the fact of its lying in 
some huge magnetic lines of force. It might be objected 
that the earth as a whole is not entirely or equally distributed 
with substances capable of magnetism, but this argument can 
be met in several ways. Firstly, all substances may be more 

or leas capable of magnetisation, though not of exhibiting it 
when in comparatively minute fragments, or in the second 
place, owing to the quantity of iron in the earth’s formation, 
generally the magnetism is exhibited in the earth as а whole. 

It might be suggested that the daily rotation of the earth, 
or its axis, would cause this 1 line of foroe to shift 
considerably around the poles during each day, to gay nothing 

of greater variations during the year. | 
ell, we know that there are daily and yearly movements, 
but these only tend to confirm the theory suggested. At 
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first thought the suggestion that the magnetic axis would 
shift round the geographical poles, appears to be a very 
serious objection indeed, but happily it is capable of being 
dispelled, and in this way :—It has been suggested that the 
theatres of the great magnetic force are situated at enormous 


distanoes in Let us now remember that the nearest 
known star, Alpha Centauri, is calculated to be situated at 
no less than 20,000,000,000,000 miles from this globe of 
ours. If we could transplant ourselves through the realms 
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of 8 to that star and then look in the direction of the 
N latter would be im ible, indeed, it has been 
caloulated that the whole radius of the earth's orbit round 
the sun, nearly 98,000,000 miles, would be hidden by a 
thread =}, inch diameter held at €50 feet from the observer's 


eye. 

This reflection renders it easy to regard a magnetic line 
of force as intersecting not a portion of the earth merely 
but rather a planetary region, and if this be so it must 
necessarily follow that there will be some culminating point 
or path which in our case approximates to the known 
magnetic poles, We must not regard the lines of magnetic 
force as a series of infinitesimally fine lines, but rather asa 
system of diffused lines, which they really are, creating a 
magnetic direction in their aggregate, rather than by the 
directive force of any individual line. 

Regarding daily variations, Prof. 8. P. Thompson says in 
his work, “Elementary Leesons in Electricity and - 
netism, page 120, “About 7 a.m. the compass needle 
begins to travel westward, with a motion which lasts till 
about 1 p.m.; during the afternoon and evening the needle 
slowly travels back eastward until about 10 p.m.” After 
this it rests quiet; but in summer time the needle begins to 
move again slightly to the west at about midnight вод 
returns again eastward before 7 a.m. He goes on to say 
that these delicate variations аге never more than 10' of 
arc,” and “ар to be connected with the position of the 
sun; and the moon also exercises a minute influence. 
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It would be interesting to any readers to construct and 
and examine these phenomena on a similar form of chart to 
that described in my earlier papers on “ Electrical Earth 
Currents Viewed Astronomically before referred to. Take 
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а pieoe of paper or cardboard of any convenient size, and 
sketch out the longitudinal and latitudinal lines of the 
Northern Hemisphere, mark thereon the positions of the 
North Pole and of Greenwich, and around this hemisphere 
mark out the 24 hours which represent day and night. 

If the ише is now cut out во as to leave the dial of 
24 hours, and the former is pinned axially to а board во as to 
enable it to be rotated within the area of the dial, it is easy 
to compare the relative оон of the north magnetic рое 
at various hours of the day, and this experiment is full of 
instruction and coincidence with the effecta laid down by 
Prof. Thompson. ; | | 

Fig. 4 illustrates the north magnetio pole as having 

approximately reached ita westward position at 1 o’clock, and 
the other positions indicated by Prof. Thompson will be 
found to гою coincide. 
It is now desirable that we should remind ourselves that 
the magnetic declination varies between summer and winter, 
viz., 12' in the former and 7' in the latter. In this connec- 
tion we shall do well to remember that the distance between 
the two extremities of the earth’s orbit of revolution round 
the san is computed to be about 186,000,000 miles. 

With regard to the question of the variation of the direction 
of the earth’s magnetism, ав induced by the suggested line 
of force, it should be remembered that there are two other 
important movements, independent of the rotation and reyo- 
lution of the earth.. I refer to the precession of the earth’s 
axis—-a conical. movement, which completes a revolution in 
25,867 years, or thereabouts—and to the nutation due to 
the.moon, another conical movement of abont 18$ years’ 
duration.. Then, in, we must consider that there are 
certain motions belonging to the stellar or sidereal system 
which cover countless ages. Oar sun himself is believed to 
be dashing through в in the direction of the constellation, 
Hercules, at the terrifio rate of 150,000,000 miles per annum, 

ing in his wake the train of planets and satellites which 
revolve around him in corkscrew fashion. | 
Each and all of these command consideration, and the 
author has no doubt that in the mean of their total effects 


Vill be found the true canse of the variation to which terres- 


tial magnetism is heir, Doa 

Amongst other questions which arise we notice the fol- 
lowing :—Where are the centres of magnetic force? What 
are the limitations of space, or rather, perhap:, space as 
occupied by celestial bodies, and what is magnetism? This 
question is, however, as difficult as another, viz.: What is 
electricity ? to which no satisfactory answer can yet be given. 
We know how to handle electricity and magnetism, and to 
gauge their powers, but we cannot describe their nature. 
This lack of knowledge, however, does not hamper our prao- 
tical applications, nor does it hinder the study of magnetism, 
or rather its effects, A careful survey of magnetic declina- 
tion, inclination and force, should reveal the first, and afford 
Some suggestions of the second. | 


———M——Á——M 


ELECTRIC MOTORS IN A TANNERY. 


А NEW application of electricity as а motive tower hes 
recently been adopted in the tannery of Messrs, Dunn Bros., 
Cork, Ireland. Of late years, in the early stages of the tanning 
team power has been largely used to agitate the 
eather suspended in tanning liquor, the obit being to pro- 
mote the tanning. Various mechanical appliances have been 
adopted. The American rocker system, so largely used in 
| peration =. Messers. 

: егу, the necessary motion being given by eccen- 
trics on a shaft driven by a steam en ine Each rocker 
Consists of a strong wooden frame at the top of a tanpit, 
к2ррогіей on pivota, and free to move about 6 inches in a 
inan fashion. From this frame the leather to be tanned 
үү pended In the tanpit, which is filled with tanning liquor. 
W hen the frame rocks the leather is gently agitated in the 


19007, Experience proves that the best results are obtained 


with an intermittent motion. ` | 
ith the usnal arrangement, it is necessary that the start- 


ing and ato ping should be done by someone on daty for that 


purpose, an consequently the intermittent motion cannot be 


continued during the night without considerable extra ex- 

ense, In the new arrangement, eleotricity developed by a 

ynamo driven by a steam engine, is stored in accumulators. 
A clock turns a commutator, which at intervals switches on a 
weak current. This current works a relay, which switches 
on the full power of the acoumulators to a motor, which 
rotates the shaft moving the rockera, The commutator being 
connected with the minute hand of the clock turns on the 
electricity for some minutes every hour during the day and 
night. tn this manner. alternate motion and rest, found to 
be so desirable, is automatically produced during the night 
as well as in the day. In this tannery there are 20 of these 
rockers, each capable of carrying 50 butts or hides, — МЕЧИТ 


The great economy of power obtained by the use 
of electro-motors is very well exemplified in this instance. _ 
The whole set of 20 rookers contain at the time of test 
about 800 hides or butts worked with 26 volta at the 
accumulators and a current varying from 14 to 18 amperes, . 
or an average of 410 watts, or less than half a unit per 
hour. | ' н 
The motor and gearing have been made by Mr. G. 
Percival, electrical engineer, of Cork, with а special. regard 
to economy in working, and possibility of inoreasing tl e 
power if required, by simply adding to the number of 
cells in the accumulator. Attempts of various kinds have 


been made to accelerate the tanning of leather by 
electrical. means; some of these systems, which have 


been electro- chemical modifications of the. tanning pro- 


cess, have been reported in the ELECTRICAL Review from 

time to, time. essrs, Dunn Bros.’ improvement leaves 

the tanning process unaltered, though expedited. The users 
| E 
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they have found that they can rel к. г. | 
The machinery in this tannery is of the most mip pled Lar 


SYNCHRONISM IN WIRELESS TELEGRAPHY. 


DR. MARTIN TIRTZ, of Oharlottenburg, has been making a 
series of interesting experiments to determine under what 
conditions a receiver can be tuned to respond only to a given 
freq ep" As Dr. Tietz remarks, it has hitherto been 
impossible, in the Marooni system, to tune a receiver to the 
transmitter, and his experimenta appear to supply the expla- 
nation of this phenofnenon, and thereby give further insight 
into the o ns that take place in the working of the 
wireless egraph. 

Starting from the fact that effects at great distances with 
the Marconi system can only be obtained with a ooherer 
combined with a long conductor, Dr. Tietz sought to 
this by exact quantitative experimenta, For nearly all his 
measurements he used as a receiver a thermo-element (after 
Klemencie), or a dynamobolometer (after Rubens), the in- 
tensity being measured by the swing of a galvanometer, a 
. method which gives much more accurate results than the 

coherer. As a cource of radiation, the Marooni-Righi 
emitter, excited by a 20 om. spark coil, was used. A wire 
80 om. in length was.oonneoted to each of the outer balls of 
the emitter, and two wires of the same length were connected 
to the thermo-element. | 

ta were first tried by varying the distance 
between the transmitter and the receiver, and ascertaining 
the effect by means of the deflection of the galvanometer. 
The curve obtained was found to lie between the curve due 
to radiation from a point, and that due to radiation from a 
wire of infinite length; showing that the electric waves 
followed the same law as radiation of light, and that the 
radiation proceeded. from every point of the wires. 

Another series of experiments were made to investigate 
the phenomena of resonance. A transmitter with wires of 
constant length was used; and a receiver (a thermo-element) 
with wires whose length, L, was varied. When а curve was 


Fig. 1. 


drawn, showing the relation between the ‘length, L, and the 
‘deflection, n, of the galvanometer, a very distinct and short 
maximum was shown when the length, L, was the same as 


‚9 Klectrotechnische Zert., xix., p. 063. 


in the Marooni 


the length of the wires on the transmitter. This curve is 


shown in fig. 1. By using a relay of the proper sensitive. 
) Шау be made to respond y when it is in 
tune with the transmitter 


It now beoame а matter of interest to determine whether 
any maximum existed. when Marooni's arrangement of 
earthing one of the poles was made use of. Ёз ent 
allowed, in this case, only a weak intensity, and ourve 
drawn. gave no indication of the existence of resonance ; the 
сеа deflection remaining the same for all lengths of 

wires on the receiver, : 

'When the coherer was used as a receiver, the results. were 


quite different from those obtained with thesthermo-element 


and the dynamobolometer. In the thermo-element &nd the 
bolometer, heat is produced by the electrio oscillations, which 
in the former creates a thermo-electric force, and in the latter 
ao of resistance. Quite different is the behaviour of 
the coherer and the spark micrometer, which, in their 
action show the greatest similarity to one another. Prof. 
Slaby* considers that the ooherer 1s merely & very fine spark 
micrometer. In the spark micrometer the waves must first 
generate sufficient E. M. F. to send the spark acro:s the air-gap 
before any effect is observed. It is a matter of indifference 
how, often this ha per unit of time, Different types of 
transmitters must Шенне be used to obtain the best effecta 
with the different types of wave indicators. 

Dr. Tietz used the spark micrometer in hig experiments as 
being better under control than the coherer. ‘The очы 
was measured by the length of the spark in the reoeiver wi 
different lengths of wires. This intensity was found to 
increase as the lengths of the wires were increased, but there 
was no maximum point. 

From these experiments it was concluded that resonance 
system was impossible во long as a coherer 
was used in the receiver. On the other hand, the resonance 
effect . was shown to be very well marked with the thermo- 
element and the bolometer. The question now to be answered 
was whether these latter instruments were equally sensitive 
with the coberer. With the instruments in the experi- 
menta, the coherer showed itself decidedly superior in sensitive- 


ness, but Tietz proceeds to show several ways in whi 1 the 


resonant receivers can be improved in sensitiveness. 


The sensitivences of the bolometer was Si pes by. using | 


stronger currents in the bridge. When the strength of 
current was used, the deflection of the galvanometer of the 
bolometer was 65, as compared with a deflection of 25 in the 
thermo-element. The thermo-element can be rendered much 
more sensitive by combining several elementa into a battery, 
and by increasing the section of one set of junctions. The 
defleotion in this way was raised from 25 to 40. 

Dr. Tietz showed also that the intensity of the radiation 
could be greatly increased by modifying the Marooni-Righi 
transmitter. ri 


or instance, if a number of spark gaps in: 


series were used. Wires connected to each ingulated con- 
ductor between which sparks passed, instead of the single 
pair, also increased the effect. A condenser inserted in 
paralled with ae hs gap likewise greatly enhanced the effi- 
ciency of the tor. vu 
The best radiator was made by sticking pieces of. bent 
wire in a cake of paraffin, sufficiently close together for a spark 
о рат. The whole was then placed in а vuloanite box filled 
with oil. A certain number of sparks per minute, depending 


on the capacity, the coil, &c., was found to give the best 


results. Dr. Tiets considers that still stronger radiation may 
be obtained by using more powerful sources of energy, such 
as may be obtained with transformers and alternating cur- 
rents with condensers in circuit. ' | 

Dr. Tietz was able with his apparatus to transmit si 
successfully over a distance of 200 m. Ніз apparatas, how- 


ever, could not be adapted to work a Morse instrument with 


the ordinary telegraphic relay. To get over this difficulty 
he has devived what he calle the “light relay.” In this 
instrament the reflecting galvanometer, when deflected, 
throws its beam of light on a selenium oell, the current 
through which works the Morse instrument.  Zickler's 
method of using ultra-violet to cause a spark discharge he 
корее also to make use of. | 

г. Tietz's experiments are interesting, as throwing light 
on the modus operandi of the wireless telegraph, and may 


* A. Siaby. Funkentelegraphie," p. 14. 
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point the way to practioal improvements of real value, Some 


of his own devices, however, appear to us to be better fitted 
for the laboratory than the field. | 


A NEW WATER BATTERY. 


ГА 


A SIMPLE form of water battery, devised by Mr. As C. 
Longden, bas reoéhtly been described їп the New York 
Electrical World. In thia battery the important new feature 
is the zino plate, which consists of ‘a thin film of zino 
amalgam, spread over a copper plate which is used as a 
support. The plates are made in pairs by bending copper 
strips so that the two ends of a strip will dip into two 
adjacent vials, Ten one end of each strip is amalgamated 
with mercury containing a little zinc. The plate should be 
amalgamated to within about a centimetre of the top, and 
the top of each pair of plates should be coated with paraffin 
or shellac, preferably shellac, to prevent mercury or salts 
from climbing. The zinc plate is about a centimetre longer 
than the copper, and stands in a globule of zinc amalgam in 
the bottom of the cell, This globale of amalgam acts as a 
feeder to keep the surface of the plate continually bright 
and fresh. | : 

The details of construction are shown in vertical section 
in the accompanying figure. | 


1 
| | ve VIAL 
EN - "COPPER 
| | | "WATER 
ZINC 
— ONE LAE) CLA nz 
. 


Tube vials üàéd are preferably of the- tube form, with 
straight sides, the ordinary homeopathic vial with 


contracted neck will answer. Of coutse, for a given size the 


straight form: will acoommodate larger plates. . This is a 
matter of importance if the battery is to be used on a 
closed circuit. For electrometer or condenser work the vials 
may be the smaHest size obtainable and the plates may be 
made of copper wire. mE - 

. The following data will enable the reader to judge what 
візе the cell should be for any required work :— 


Bize of vial. | Depth of water. | Width of plates. | Seo 
E ES ee ы ы — —ää— — i 
х 35 em. 2 cm. No. 14 wire. 2,000 ohms. 
xe „ | 85 „ 7 mm. 250 „ 
x6 „ 45 12 „ 100 „ 
* 7 55 


| | 16 ONE: 60 и. 
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Of course the resistance may be varied by varying the 


. strength of the solution. The above results are for a 1 рег 


cent. acid solution. A stronger solution may be used with- 
out bad resulta, if the tops of the vials are coated with 
shellac to keep the salts from climbing. If the battery is to 


be used only om open. cirouit the strength of the solution 


may jast as well be reduced to goth of 1 per cent. and then 
will be no trouble about climbing salta. 

Ав the water evaporates from the cells it should be re- 
placed with pare water, not with the acid solution originally 
used, otherwise, the concentration of the solution will 
inorease. It is поё а very difficult matter to seal the 
cells and thus prevent evaporation entirely. 

The E.M.F. of these cells is a little more than a volt. 
Usnally about 1:08 if the cells are carefully set np. — — 

In amalgamating 5 important to avoid 
getting any mercury on the end which is to be used as 
Copper. Otherwise, the E.M.F. will be greatly reduced. 16 
шву be well to remark that althongh the end of the plate 
Which ia ta be used as sino must be perfectly olean befere it is 


am an ordinary layer of oxide on the copper end 
will do no harm whatever, ‘and it will greatly reduce the 
probability of accidental amalgamation. 

Of course, sach cells as these will polarise 1 fog they 
are over-worked, bnt they also recuperate quite rapidly. 

The chief. value of this cell lies in the fact that in weak 
solntions the zino arrangement is practically nent. 
The E. M. F. never falls helow its normal value unless polari- 
sation is allowed. 


REVIEWS. 


The Electrical Engineers’ Central Station Directory. 

London: Biggs & Son. B 

Central station engineers cannot yet ae of the lack 
of attention that is paid to the statistical side of their under- 
takings. Moreover, it is to be said to their credit that they 
have not yet tired of giving information. я 

There are published annually three distinct seta of statistics 
devoted to central stations, each of which is no doubt thought 
better than the others, bat the publication under review is 
certainly the only directory which gives itself up entirely to 
recording the details of central stations and allied under- 
takings. Not only are the chief engineering features given 
minutely, but the financial returns of many works are set 
forth. There are also Board of Trade regulations under the 
Electric Lighting Act, n list of electric tramways, bio- 
graphical notices of prominent central station men, and -a 
useful list of advertisers. The information is very full, and 
the publication ought to prove of considerable use. 


The Mechanics of шу By A. B. W. KENNEDY. 
Third Edition. London: millan & Co., 1898. 

"This is essentially a book for studente, and, perhaps, for 
some draugbtsmen, and it was the author's intention to 
provide for the бөкте man as well as the student, for 
which purpose he has adhered, with much apology, to the use 
of the pound, and spent a good deal of space in showing how 
wrong it is of him to do so, yet that its retention is 

. He seems to have done this in féar and trembling, 
as in the midst of a very Bashan of terminology bull pedants, 
We are, after all, very much inclined to doubt the value of 
such books as this, save as drilling for the student. The 


author bas confined himself entirely to the mechanics of 


constrained motion, and, except in two oases, the Tower 
engine and the Hooke joint, to motions in one plane. 

With a thorough mastery of all that this book can teach 
to a man as a student, he should be well equipped for any 
problems that may come to him in practical work. At the 
same time the mental training in mechanics can never 
replace that particular gift possessed by some men in devis- 
ing mechanisms for effecting given objects with a minimum 
of parts. Actual machine design is rather a question of 


` reducing to the smallest number of parte, and we once heard 


the chief draughtsman of a railway, state that he did not 
think much of a certain designer, for the man had used 
seven pieces where he himself had found two to be sufficient. 
Possibly а good grounding in the mechanics of machinery 
would have prevented this, or it might have at least im- 
proved the design. Е | 

In actual practice the number of mechanisms to be 
dealt with by any one man is comparatively few. The 
idea that in practice the young student will encounter 
tremendous problems is a very mistaken one. Few 
machines are really complex. The headstock of ә self-acting 
male is, to look at casually, about the worst bit of i 
to be found, yet if taken in detail it reeolves itself into a 
series of very simple devices united by trains of wheels to 
give definite timing, and very much the same may be said 
of other machinery. Thus in the Jacquard loom, producing 
elaborately fi fabrics, there is a great simplicity about 
the mechanism. 

No donbt this book will be valuable to the student, but we 
venture to say it would be more so if to mechanism 


| | eve 
explained, there could be given an example from practice 


showing how and why the motion has been employed, and 
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where it has been perhaps modifled to suit а certain end, 
The skew bevel wheel, for instance, is working by millions in 
this country, yet comparatively few know of them. Screw 
wheels again have come into use considerably with the gas 
engine. No reference to their use is to be found here. 

Perhaps the best chapters are those on parallel motions 
and on the dynamics of mechanism, this latter seeming, 
however, somewhat outside the scope of the book. Indeed, 
it soarcely seems to us that there need have been any oon- 
sideration of forces, and weight and mass, in a book 
professedly dealing only with constrained motions. We 
should stats that this is the third edition of the book, and 
а few errors have been corrected and emendations made in 
the text and figures from the original edition. We should 
like to see a took from the pen of Prof. Kennedy dealing 
with mechanism, but of & more practical kind, and combining 
with actual examples a plain and practical treatment. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
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NOTES ON THE ELEOTBIO LIGHTING SYSTEM АТ 
BRISTOL, WITH SPEOIAL REFERENORE TO AUXIL- 
IARY PLANT. | 


By H. Fasanar Рвостов, City Electrical Engineer, Bristol. 
Read before Section G. September 12th. 


In the following paper it is proposed to give a mere outline of the 
electric lighting at Bristol, and the results of the work- 


ing of some of the auxiliary pan 
The electric lighting works at Bristol are the rty of the 
Bristol Corporation. Alternating current is supp to private 


олан and continuous current is used for the public street 
ighting. ND 
At the present time the whole area equi is supplied from one 
generating station, which has a water tage to the Floating 
Harbour, and is situated at Temple Back, well within the área of 


ато e 

зс room and bciler house both extend the length of the 
building, and adjoin one another. 5 
ко рез of land between the boiler house and Floating 

ur. 

There are 12 Lancashire boilers; three of these are 24 feet x 8 feet 
diameter, and the other nine are 28 feet x 8 feet diameter, all work- 
ing at a pressure of 125 lbs. The boilers are all fitted with coking 
stokers, mechanical elevators, and conveyers, driven partly by steam 
engines and y by electric motors. An economiser has been laid 
down recently. Two chimneys are third 
fourth boiler and adjoining the 
pes-sised coal 


alongside, over a 
each boiler a single 5- 


The main engines are all of the Willans central valve type, and 
Mi ы аа арлы ан) Аа I.H.P., the aggregate horse-power being 
3,700. 


of station уи 
he are of double-pole type, and will probably 
be soon replaced by single-pole boards, when the outer conductors of 
the cables will be earthed. | | 

A new arc lighting switchboard has just been introduced, the 


injury by picks or other road tools. 


he street arc lamps are arranged with 13 lamps in series on 
parallel 


each circuit, all the circuits being run in 
dynamos. | | 

There are 98 sub-stations, which, with the 
those originally laid down, are all constructed 
1 feet by 6 feet 
They аге built of brick with cement, the being 1 
to 2 feet thick; the ventilation is by means of two 6-inch pipes 
inlet and ontlet—connected to a small divided box 
gratings set against or let into the nearest external wall of adjoining 


on one or more 


of a few of 


" premises No trouble from gas or sweating has ever been experi- 


enced since the мор of these arrangements. 
` Nors.—Five of the 38 sub-stations are not yet working. 

A considerable amount of machinery has been added during the 
past few months. : 

The following are the results of trials made with sundry of the 
auxiliary plant :— 

In all cases the steam consumption has been ascertained by oon- 
densing the exhaust steam and weighing the water collected, and the 
re ults of the pump tests Fave been reduced to show the steam oon- 


sumption horse-power-hour.of work done, such calculated 
VCC =] agr ты 


delivered. 

For the purpose of facilitating comparison, the results of electric- 
ally ден lant are given in pounds of steam consumed, 32:0 lbs. of 
steam per kllowatt-hour, or 29°87 lbs. per E.H.P.-hour being allowed, 
that being the steam consumption of the smallest generating plant 

Tau Pen —Steam capacity 4,000 gallons h and 

pe. pump, | per hour, 
electrically driven pump of the same capacity. 
compound duplex, Mirect-thrust, non 
about five years, and is in good repair. 

The motor pump is а three-throw feed pump, driven by a 600-volt 
овои Seduction by a Ba ai deir T hoale, the 

ropes a spur w 
ratio of reduction being 12 9 to 1. | ` 


The results are: 
| Ат Fort Loap. 
Steam p 98 Ibs. феди рег В.Н.Р. _ 
— pump 43:3 lbs, steam per В.Н P. 
Ат iTH Ёш, Loap. 


Steam pump 252: lbs. steam per B.H.P. 
Electric pump 245:4 Iba. steam per B. H. FP. 


by 
lowering the armature voltage, the cfüiciency at very 
much коет. At about 2 full load, with all 5 of the 
pump doing work, the steam consumption is 35 lbs. per BHP. At 


about à load, with two plungers work, the steam consum 
is 44 lbe. per B.H.P. At steers al 


cocks. | И 
On lowering the speed of the motor still further by reducing the 
armature voltage to 100, the efficiency at a 3 is again im- 


p | 
At 3th of full load, the pounds of steam per B.H.P. = 68:4, being 
oniy 37 par cent. of that consemed by the steam pump st correspond- 


conclusions arrived at are :— __ | à 


1. The motor feed pump will work with from: 27 per cent. of the. 


steam consumption of the steam pump. po. a 
2. The output of a motor pump should be controlled by regulating 


is duplex, direct thrust, non-condensing ; ite on 
per hour, pumping against a head of 41 feet. pump has been in 
use about five years, and is not in good repair. 

The electric pump is & 5-inch centrifugal pump, driven direct by 
a 600-volt motor, at 400 revolutions per minute. Its os is 
25,000 gallons per hour, pumping against a head of 26 feet 6 i 

The steam pump consumes 544 lbs. steam per B.H.P.-hour.- 
The electric " 95:6 " 99 »" | 

It will be noticed that these pumps are not directly com 

their capacities ifferent. b 


The steam pump is а 12-inch-centrif ump, coupled direct to 
& vertical compo actos ан 111 210 revolutions 
per minute. 


Bteam pump takes 90 6 lbs. steam per B. H. P., and its 
efficiency ia eee eae eos eee [EJ ees 
The motor pump takes 48:26 lbs, steam per B. H.P., 
and its efficiency ies ёё» i | 
Mechanical Stokers Driving (by steam and by electricity).—An 
elevator, conveyer, and the stokers of seven boilers are driven by а 


vertical non-condensing engine through a belt and one pair of spar 
wheels, the speed reduction being qp ratio of 123 to 1 of the 


„and the stokers of five boilers, all of the 
mentioned, are driven by a 600-volt motor, 


26 per cent. 


'Stcker shaft. 


An elevator, con 
game make as those 


ww а= KEKR E o. 


тте ттш 


а 
Е ` : i = э. ж * s — P i № - - + - 
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through а bell and with worm gearing, the speed reduction being ín is very ац, being about 184. per 1,000 gallons separated. The 
The whole of this latter apparatus being quite new, it is probable bas a Taval at usual types employed for dairy purposes, an 
that during the trial it worked rather more stiffly than : cla dia steam turbine attached; its capacity is 400 gallons per 

| тев ge When separating 400 gallons per hour, the steam consumption is:— 


4-5 


AT. 
To work the elevator, conveyer, and the stokers of five boilers, the 
engine indicated 4 H.P., with a total steam consumption of * lbs. When driven by the steam turbine... 220 Ibs. per hour. 
CUR absorbed 4'6 B. H. P., with a total steam consumption of | 8 7 motor ... e 37 6 „ ap 
Feed Water Filters. ble amount of difficulty has been As the separator, when worked by the motor, was driven by means 


A considera 
experienced in efficiently extracting the small quantity of oil found of a leather strap, and the steam turbine was not disconnected, it is 
in the condensed water. A low pressure filter, in which coke and probable that, with direct driving, the cost of separation can be 


tor. 
e centrifugal separator is found to extract the oil most perfectly and further development. 
and when driven by an electric motor, the value of the 5 Tables, giving details of the foregoing trials, have been prepared, 
but their rehearsal would be tedions, and, therefore, no further par- 


_ © This result could not be made, owing to this steam t not ticulars have beon included in this than necessary to show the 
pes D'enaral character of the station 


being available for testing purposes; the new electric plant not being actual comparative results, and the 
out of contractor's hands. | Р | in which such results were obtained. 


Srzam Fann Pomp. 
Type. Duplex, direct thrust, double-acting, non-condensing. 


Pumping ca .—4,000 gallons per hour. Pump plungers.—Four, 42-inch diameter. 
Bteam ed indem. Oo pe as : 2 ELP., 5-inch diameter; 2 Stroke —8 ches. 
. Normal speed.—59 complete cycles per minute. 


LP e 8-inch 
Gallons — Pounds | Steam consumption per hour in pounds. Y 
re uae or | Өрө per per hour pressure at LH.P. B.H.P, BHP. 
| pumped. delivery. Total, Per B.H.P, | Per LH.P. I. H. P. 

130 62 5,230 125 e 7 627 800 105 " P 
130 62 5,230 125 x: 7 637 760 99 65 a . 
128 59 5,124 125 © 7471 666 89:13 Е » 
18 139 | 730 190 1612 | 111 . 979 252 4 - 

16 1318 636 130 л 96 243 9519 | 


i 


Moron Fmp Pome. 


Type.—Three-throw driven by 600-volt continuous current motor with double reduction gear. | 
Motor.—Bar armature, simple horse-shoe magnet type, separately 


Capacity.—4,000 gallons per hour. 
5 by 5 inches diameter, 5-inch stroke. excited at 100 volts. 5. 
—Pum 62 cokes peat liga The pump has bye-pass cocks connecting the deliveries with the 
common suction by which the amount of water to be pumped can be 


Gear.—3—2}-inch cotton ropes; driving pulley, 14 inches diameter, 
! ven 3 feet 10 inches diameter; 2 spur wheels, driving regulated, the pump speed being constant. 


25 teeth, driven 112 teeth, 14 inches pitch. 


Lbs. of steam per hour. 
— --| Efficiency | Lbs. press. 


8 | | | 
load, |. Speed. | volte. per hour. exciting. | srmature, | wate. | EHP. | Вн, Per B. H. P. ber cent. | at delivery. 
Total. hour. 
11 | .. | 635 | 4,440 520 | 11,840 | 11всо 159 88 380 431 554 170 
19 800 600 768 540 8,972 8,912 12 117 285 245 10 130 
9 | 800 600 360 533 8,052 8,585 115 55 275 503 5 180 
0 | 800 600 ii 520 3,105 8,625 49 e 116 m — T 
Pressure supplied to armature reduced 25 per cent. 
80 | 576 445 3,200 535 | 6,437 5972 | 80 541 191 353 | в 145 
57 | 679 445 2,271 535 4,495 | 5,030 7 371 163 43-7 55 140 
87 | 584 | 445 | 1088 595. | 3,271 | 3,806 51 165 1934 | 737 | 92 | 190 
0. 588 447 Pry) 535 1,605 | А 2,140 29 ace 66 oer dias d 
| Pressure supplied to armature reduced 83 per cent. | 
4 | 111 | 100 | 556 | 535 | 120 | 1735 | 282 | ‘81 | 655 | 634 | 35 | 125 


G ERE ETE ШШШ ERE QR dd dd c p MOI DLE I RENS 


Втклм DoxkmY Pump. 
Type.—Duplezx, direct thrust, non-condensing, double-acting. 


Pumping capacity.—2,500 gallons per hour. | Suction.—8 feet. 
linders.—2 FLP, 3 Inches diameter. | Delivery.—39 feet. Total head 41 feet. 
, Plungers.—4 H.P., 4 inches diameter. | Note.—A higher load than 74 per cent. cannot bo obtaiaed. 
Stroke.—6 inches. 2. | | | 
PEA ышык шыл алкш dll e с сы LA Ue iu Ы чы: тыл LL Ecc tu Гызыл & r d 
s ; . " "E Steam consumption rer hour. | xci | 
P . 0 Gall | Ё[ clency. Total head 
| fall bd“ ре Т | per hour I. H. p. B. H. P. | | | Ес haad feet. ы: 1 m 
Б pumped. ) Total. Per B.H.P. Per LH.P. 1. H. P. frietion. 
ä s _ | | E | “| 
74 
65 1.850 21 41 4179 


— . 


— — 
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— Moron Pow: 


e.—5 centrifugal pump driven direct by a 600-volt continuous current motor, separately excited at 100 volts; speed, 650 revolutions 
sad. suction, 7 feet 8 ine es; delivery, 19 feet. Total lift, 26 feet 6 inches; suction, 54 inches diameter; delivery, 5 inches diameter. E 
Pipe friction at 21,000 gallons per hour 1:86 feet head, and is allowed for (2836 feet head). 


| 


e ==> —— — — —— 
— — 
i 


Lbs. of steam per hour. 


; уу Watt EH.P. | ВНР. Efficiency. 
xci ni ен exon: 1 | Watts total. absorbed. | output. ER CIRCE ERE 
| | | Total Per B.H.P. зк» 
ES f  rÓ—X—ÓÁ———À бе — 

25.222 6858 9,375 10033  ' 1345 ! 9888 921 964 | UB 
20,930 658 8,100 8.758 11°74 30 280 9338 255 
2,450 658 8.100 8.758 1174 ³ 2923 280 956, 205 0%, 
20,400 658 83200 8,858 1187 292 283 969 956% 

0 €58 1.872 2,620 3:38 | m 108 "i | "m 


— = ee —— =, — —— ͤ— —: 


12 mon Өтвам OmwmrRIFUGAL Pump. 
Type.—12-inch centrifugal pump, pumping capacity 2, 800 gallons per minute, driven direct by a vertical compound condensing engine. 


Engine.—Oylinders, 1 H.P. 6 inches diameter. Pump.—Buction, 8 feet. 
" L.P. 12 inches diameter. Delivery, 7 feet. 
Stroke, 7 inches. Total head, 15 feet. 
Speed, 210 revolutions per minute. 
кынан i | J.bs. steam per hour. | Efficiency. 
Speed, delivered. LH.P B H.P. [ness a шени ыы ца Wee B.H.P. 
| | Total. Per В.Н.Р. | LEP. 
| | 
209 2,008 | 36:25 | 9 13 via | i" m 

»" ” | T 816 | 926 252 per cant, 
n » i 90 821 90 эз э 
99 iT) 90 821 | 90 " » 
» 99 99 8 | 3 i 89 » » 
» » vo ! 813 89 » 99 
” » - » 846 92 6 n » 
» | 99 ] » | 831 91 n * 
97 99 » 831 91 »t » 


19-тнон OmwrBIFUGAL Moron Pump. 


р, driven direct by а 600-volt continuous current motor, separately excited, at 100 volts. Speed, 400 
very, 7 feet, Total head, 15 feet, Capacity, 2,900 gallons per minute. di 


= — me cere, 


T ype.—12-inch centrif um 
minu Saction, 8 1 à 


————— M —+— —À - - — — A —À— —— = —— — — — — — -~ -mer —— 


| Pounds steam per hour. 


Gallons i "Efficiency 
i B.H.P. 


Watts Watts Watts E.H.P 
PO exciting. | armature, | Total absorbed В.Н.Р. 55 ү ажай Р d 
| : | | Total. ' Per B.H.P. E 
1. A S ERES NE ERI ES, ИНД ——— LE te oo momen — — — — 
2 274-95 1,700 15,660 | 16,660 29 33 | 1034 41099 48 26 46 8 per cent. 


— — — — — n — — — — 


MECHANICAL Stoker DBIVING. 


A chain and bucket elevator, a worm conveyer, and the mechanical 
- stokers of seven Lancashire boilers are driven by a non-condensing 
vertical engine through a leather belt and one pair of spur wheels, 
the speed reduction in the ratio of 12.5 to one of the stoker 
shaft. 


the accurate measurement of 


able to criticise the proposed methods by the light 
voiding trosble and 


scientific rules, and of a unnecessary expense 
Speed per minute. I. H. P. these rules showed an error in the reasoning. 
200  .. Engine running light ... s oo 380 This facility of results accounts for the rapidity of the 
„ and shafting only... * 272 progress of electrical en í varioty of purposes 
5 н and conveyer ... 328 to w electricity is nowadays a Among theses trans- 


electric currents, Ohm’s and Kirchhoff s laws, and which permit of 
the same, Weber's, Ampere's, and last, 


» " : and 
seven pairs of stokers ... ... 467 


It therefore appears that the power absorbed by the sundry parts 
of the plant is as follows :— 
Speed per minute. I. H. P. 
200 "és Engine running light ... ae wa 6 
16 00 Shafting 17 н [Ix eee eee 212 
Elevator and worm loaded e. ‘56 
Seven stokers (14 fires, all plungere 
and fire bars working) i T" 


Nor. Steam consumption trials could not be made owing to the new electric- 


ally-driven stoker plant not being out of the contractor's hands. 


TRANSMISSION OF POWER BY ELECTRICITY. 
By ALEXANDER Sms. 
Read in Section G, September 12th. 


Тив greatest achievement of the century which now approaches its 
close is the intimate connection that has been established between 
science and practice, the effects of which are noticeable in атат 


feature of modern civilisation, and іп none more than іп 


engineering | : 
A little over 90 years ago the dynamo-electric machine was 
gm ане practical utility; but 
long before that time the laws of nature had been discovered by 
scientific research which govern the flow and the distribution of 


invented, which made electrical g of 


Although telegraph instruments and indicators’ belong, 
strictly to this branch of the subject, the term “ trans- 
mission of power” is usually only applied to cases where electric 
сене employed to convert electrical energy into mecbanical 
motion. 

The first important development took place in connection with 
electric tramways Кош the small circular line exhibited 
in Berlin by Dr. Werner Siemens in 1879. With our present experi- 
ence there 3 traction 
in the streets of towns and their suburbs, and there is little doubt 
that in the near future horse and steam tramways will disappear 


devised to overcome such gradients with the help of electric motors, 

and in this field the ultimate trium h of electricity is also assured. 
This great success on tramways led to attempts 4 

move the trains on the railways by means of electric locomotives, 


however, to deduce from this fact the conclusion that it would be 


advantageous to the ] otives on all railways by 

то rach changes sa 

ые bat an alteration cen only be inteeduoed if a saving i 
is thereby effected. 

"Tuis ple governs not only electric traction, but the whole 


field of human progress, which proves the nocessity of investigating 
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ed in all cases where the distance between gene- 


the economical aspects of a problem after its scientific features have 


been examined and found to be based on sound Я 

In the case of transmission of there are factors, 
common toall systems, which de ne the cost of the motive power 
at the place where it is utilised, and thereby indicate what is the 


system to use. | ‚ 

The first factor is the source of the that is to be dis- 

tributed ; the secorid is the means of transmi ; and the third the 
tilising the energy. 


the cost of generating electrici Musas cen poli 
As 0 u a 
of ine буыла ft i able so to a 


of the 
sapplies can be obtained in the cheapest manner. 
In of the drawback mentioned above, electric transmission of 


applicable, in a great many cases, on account of the unques- 


power ; 
— tionable superiority of the means of distributing electricity over the 


means of dealing with any other form of energy. 

The ease with which the current can be carried over а long dis- 
fance, tbe certainty with which the losses can be determined before- 
hand, and the flexibility of the conductors, constitute advan 
which noother system presents, while the inevitable loss of the double 
conversion, added to the losses in the conductor, militate against the 
application of electricity in oases where the source of power and 
the apparatus for utilising the same can be brought close 


together. 

As the efficiency of electric motors has been accurately осип 
there is no difficulty in e how much of the m 
energy produced by the о source of power is available for use- 
fal purposes, and it is easy to ascertain from time to time that the 
desired electrical conditions are maintained. 


It is well known that over 84 per cent. of the indicated horse- ` 


гта a steam engine is available at the terminals of the dynamo 
V ill pro- 
duce over 90 per cent. of the rical energy supplied to them in 
the shape of mechanical power. These high efficiencies were obtained 
at а comparatively early period, and it was, therefore, obvious that 
the main advancement in the electric system must be sought in 
diminishing the cost of the conductors without increasing the of 
SERT 
by ing of science, nearly all inventors have 
attacked this problem by an increase in the pressure of 
the current in one form or another. Under the impulse of this ten- 
dency the art of insulating electric conductors has steadily improved, 
snd while it was not long ago considered impracticable to work with 
currents of more than 2,000 volts pressure, there are now a number of 
succeseful electric systems employing currents of 10,000 volts pros- 
sare, um py aS conductors for even higher pressures can cdi be 
More serious difficulties ap when attempts were made to 
construct- dynamos sind motors h pressure currente, and many 
genious devices e been suggested to overcome or to avoid them. 
the case of alternate currents the employment of transformers 
permits the use of low pressure and motors, while high 
fs s corrente transmit the energy ра a 5355 ч 
obtained by introdu ало 
o 
Without much explanation it is easy to understand that the 
of such a system is the greater the further the source of 
motors are distant from each other. 
Another advantage of this system is that the transformers have no 
moving parts, so that they require next to no supervision, and that 
they do not occupy much space. 
If an equally reliable alternate current motor had bsen invented 
3 oubt that this system of transmitting po 


At the same time a revolving magnetic fleld is produced in the fleld 
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cases it is not even necessary to supply currents to the 
which the currents will be induced by the revolving 
field, so that all difficulties of making contact with the 
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system can be а 
rator and motor is not excessive, and indeed, in most — зер 


electricity is employed to distribute power in factories, con 
* ebed. Sach an installation, vis., the electric plant 


currents are p 
at the works of Siemens Bros. & Oo., at Chariton, was described 
by the author in December, 1894, before the North of Eagland 


Institute of Mining and Mechanical oe = peser ir ird dit 
се gained 


and since that time valuable ex 
with regard to the suitability electric motors for driving 


E ork bas shown that the system is reliable, and 
wi own e у 

that the expected FVV 
power bas been realised. 


Yorkshire hard coal was nsed, baving an evaporation power or 
18:8 Ibs. of water, as compared with Welsh 14:5 lbs.; in day 
time 513 lbs. of coal were consumed per B.T.U., and at night 
1042 lbs., showing the immense influence of the load factor, while 
the average consamption was 6:55 lbs. of Yorkshire coal B. T. U. 

Allowing for the difference in heating value the 1,178,286 B. T. U. 
in 1897 were produced by the burning of 3,282 tons of Welsh coal, 
while the boilers of the central station consumed 


the 
d the ashes, trim coal and boilers, з 
pamo and бв ming AE oer 


The present staff to work five return tube and two Babcock and 
of one chief stoker, five stokers, one trimmer, 


Wilcox boilers consists 
or the eii t the total expenses were £1,648 
or the en e were com- 
fhe engine room $ of occasional help 


ion id f 3 cent. 
фе Y pese supervisions, 

5 engine dri . dants, and three electrical 
of three ne drivers, two dynamo attendants, 
assistante, whose time is not wholly taken up with central station 


work. 
In these charges no acoount is taken of the water, most of which 
is used in the India-rubber department before it is transferred to the 
boilers. The total amount spent on such water was £234 for the 
1897, and one-third, or £78, should be charged against .elec- 
According to these figures the actual cost of electricity 


was, a 1897 :— 
Expenses in boiler department... es 05 4,878 
8 engine á a bas .. 1,648 
„ for water iss is 85 = 78 
Rant, taxes, insurance, and salaries... aa 220 
1,178,286 B. T. U. total cost .. £6,319 
5 B. T. U., œ 0°96 per electrical H.P. at the switchboard 
e 


wing 
sions, which to transmission of generally. 
For this ару 29 3 sub-divided aaa 


the 
(a). Standing Charges.—Depreciation, interest, payment of rates 
taxes, rent, general charges, and loss in conductors and con · 


and 
version. 

b) Fuel.—Ooal, and carting the same. 

c) Labour and Supervision.—Actual paid in connection 
with boilers, „ and motors, also part of foreman's 


latter is, however, exceptionally low, as 
Q Repairs.— The charges of the dtters and other departments for 
Arranged under these heads the total charges for the brake horse- 
power given out by the electric motors are— 


a) Standing charges £4,869 or 49°1 per cent. 
2,654 „ 268 " 


5 Fuel өөө I) III ur 
с Labour... eee 000 ees 1,183 ” 120 » 
Stores ... eee soo ee , 60 9 
е Repairs eee see 000 599 99 61 " 
Total eee eee £9,900 1000 " 


ay. 1. À. 1 
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This shows that, roughly speaking, the standing charges account for 
half the expense, fuel for a quarter, labour for one-eighth, and repairs 
for one-twentieth, the stores making up the total. 

In addition, it should not be overlooked that the cost of conductors 
and the loss of energy in them is naturally low, as the motors are com- 
paratively close to the central station. Wherever they are far apart 
the standing charges would preponderate still more, 

Of the 49 1 per cent. charged as standing charges, 36:1 per cent. are 
unvaryiog, while 13 per cent. represent loss in leads and in conversion, 
and these will iacrease with an increasing output. 

For instance, if the output of this 
that the load factor would be ‘38, t 
2,400,000 B.T.U. — 


Standing charges... 85 ‘ie 
Fuel me oh ae 


rticular plant were doubled so 
expenses would be for, say, 


£6,162 = 38:00 per cent. 


| eos * өөө 5,308 = 82:65 [T] 

Labour T) eos TI) m 2,366 zm 14 60 "n 

Stores TD өөө ТТ. T 1,190 = 7:35 "n 

Repairs TI ITO ове TIS 1,198 = 7:40 » 
Total t .. £16,224 100 


Thie is equal to 1:624, per B. T. U. at the terminals of the switch- 
board, or jast under 1:4d. per brake horse-power per hour given out 
by the motors. 

Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version, 

A comparison between these two results shows again the import- 
ance of increasing tha load factor to diminish the expense per unit 
of work done, or, in other words, if power is to be transmitted by 
е it is above all things necessary to use it as constantly as 
possible. | 

Conversely if in any particular instance power is wanted only at 
intervals and for short periods, it can safely be assumed that no 
economy can be effected by introducing transmission of power by 
electricity. Similar considerations determine for the workshop, 
whether it is more advantageous to drive a particular machine by its 
own electric motor, or whether it is more economical to group a 
number of machines together, driving them by belts from a shaft to 
which an electrical motor is attached. ЕС 

Bearing in mind the prcperty of electric motors of not absorbing 
more current than the load at each moment demands, and their 
high efficiency even at one quarter of the full load, it will in most 
cases be possible to group machines together, especially smaller ones, 
as the cost of a countershaft and belting is іа such cases less than 
the difference in the cost of one large motor and several smaller ones 
with all their accessories. 

The most useful field for electric motors ia workshops is without 
doubt their application to movable machinery such as cranes, 
travellers, and g tools; a description of which need not be 
entered into. 

Next to the importance of having constant work for the plant is 
the question of fuel consumption. Besides using the most economical 

boilers and engines, the site of the power plant should be selected so 
as to secure the fuel at the lowest possible cost. 

Whether water-power would be cheaper than steam, cannot be 
decided for all cases, as the answer depends оп the amount of capital 
outlay required to secure an adequate supply of water at all seasons 
of the year, further on the price of coal and other well known 
considerations, At any rate it is very remarkable how very fow 
localities can be found where a sufficient water supply may bo 
depended. upon all the year round. 

An obvious solution of the problem, how to obtain cheap fuel, is 
‘evidently to erect the plant for generating electricity close to a coal 
mine, and to distribute power to the various works which usually are 
found in the neighbourhocd. s 

Such an installation has been erected at Brakpan, in the Transvaal, 
and the electricity is conveyed from there along the Witwatersrand 
to various mines and railway stations up to Johannesburg, which is 
about 30 kilometres (19 statute miles) distant from Brakpan. 

The generating plant was erected near a small lake, so as to secure 
water for condensing purposes all the year round, about 3 km. (3 
statute miles) from a coal mine, with which it is connected by a 
private railway line, and all the latest improvements in the shape of 
mechanical conveyers and stokers were adopted to reduce the price 
of the fuel and the cost of labour. 

Besides a separate plant for supplying all the auxiliary motive 
power and the station ч the works contain four main steam 
dynamos of 1,000 H.P. each, which deliver three-phase currents at 
760 volta to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, which 
is altogether about 40 km. (25 statute miles) long and bas branches to 
the various mines, as circumstances require. 

Each conductor consists of two bare strands of copper wire, each 
70 вч. mm. in.section, and elaborate post have been adopted 
to prevent these six strands from falling to the ground and from 
coming in contact with other wires crossing the main line. 

Some trouble was experienced to protect the system against light- 
ning, and it has been necessary to construct special apparatus before 
this difficulty could be overcome. | 

At the various mines tranformers reduce the pressure of the cur- 
rent according to tbe purposes for which it ís to be used, and they 
employ motors, varying in size from 1:5 H.P. to 250 H.P. 

In the month of July, 1895, the works at Brakpan were commenced, 
and on January 27th, 1897, the first steam dynamo commenced work- 
іс. Since then the works have steadily been added to, but the data 
as to cost can obviously not be taken as а guide for other cases, as 
the regular working of the full plant bas not yet settled down 


properly. 


А somewhat similar system of distributing power over a district 
has been in operation near Waldenburg, in Silesia, for the last two 
years. In this case the generating plant has bsen erected at the pit 
mouth, and it consisted, at first, of four steam dynamos, each of 
300 H.P., two of which produced three-phase carrents; the third, 
continuous currents, to work a tramline about 22 km. (14 statate 
miles) long, while the fourth steam engine is coupled te one three- 
pbase and one continuous current dynamo, serving as а standby 
for both systems. | 

For a radius of 4 km. (24 statute miles) the three-phase current is 
distributed at a pressure of 3,000 volts, at which it is generated, but 
for greater distances the current is transformed up to 10,000 volts. 

ыы | to the success of the enterprise, two large three-phase gene- 
rators of 1,000 H.P. are to be added, as soon as they can be completed, 
ood PIE moro OC пе мша ны эш нш in hand in the near 

uture. 

The charge to the public for electricity is in the district receiving 
current at 3,000 volts— 


For lighting purposes 50 Pf. (= 6d.) per B.T.U. 
For motive power and heating 15 Pf. (= 18d.) per B.T.U. 

In the places supplied by the 10,000-volt currents, the cbarges are 
20 per cent. higher, but large consumers receive a discount according 
to the amount of carrent they use, amounting to 35 per cent. in 
cases where the value of current taken exceeds 10,000 Mk. (£500) 

er year. 
At these prices the 1,200,000 B. T. U. used in 1897 in Siemens Bros. 
works at Charlton would have cost about £7,000, even if the higher 
prices of the 10,C00-volt district had been paid. 

It is characteristic for this country that these examples of trans- 
mission of power by electricity over a large district had to be taken 
from foreign practice. 

However enterprisiog and progressive the individual Englishman 
is, when а novelty can be introduced only by the co-o on of a 
municipality, of a county council, or, worst of all, of Parliament, 
everybody appears to consider it a patriotic duty to throw obstacles 
in its way, and in most cases it is quite impossible to find out who 
benefits by such action. 

After a while the public discovers that the introduction of the 
novelty would be a great convenience, and an agitation is set on foot 
to remove the obstacles which were, in many cases, introduced only 
to satisfy prejudices. Let us hope that a similar fate will not befall 
the transmission of power by electricity. 


THE APPLICATION OF THE ELEOTRIO MOTOR TO SMALL 
INDUSTRIAL PURPOSES AND ITS EFFECTS ON TRADE 
AND ON THE COMMUNITY GENERALLY. 


By ArrazgD H. Gissimes, M. I. E. E.; President of the Municipal 
Electrical Association ; City Electrical Engineer, Bradford. 


Read in Section G, September 19. 


Тн electric motor is rapidly becoming the most favoured medium 
for the transformation and transmission of energy for all industrial 
operations whether on a large or small scale. This is due to the 
paramount advantages it possesses over any other method of utilising 
potential energy. These advantages are well known to electrical 
engineers, bnt indifferently appreciated by a large number of 
mechanical engineers, and almost unkaown by the general manu- 
facturer aud tradeaman. To the last of these three, the general 
manufacturer and tradesman who is using machinery driven at pes 
by steam or water-power, the electric motor must in the days to 
come prove of exceptional value; and yet, strangely enough, very 
little effort has hitherto been made either by the motor maker or by 
the managers of electricity supply undertakinge to open up this very 
wide and lucrative field of enterprise. There is no necessity to 
enumerate here the many excellent and distinctive features which the 
electric motor possesses. The intention in this paper is rather to 
consider the reasons why its шочо up to the present time has 
been confined to а few special trades and manufactures. We are 
familiar, for instance, with electrically-driven pumps, electric hoists 
and cranes, electrically-driven machine tools, and electric power trans- 
mission in works—cases in which the generation, transformation, and 
Am cocur practically under one roof. Many manufacturers 
and constructional engi ‚ wisely aud readily inc additional 
capital outlay with the object of securing more econo produc- 
tion, have adopted electric motors, which do not entail the use of 
endless and power-absorbing shafting and countershafting. As yet, 
however, it cannot be said that the electric motor is in general use, or 
scarcely other than just the threshold of its future domain. I 
shall endeavour to show how large a sphere of infiuence it is destined 
to fill. The smaller producer and шап, to whom motive powet 
in some form or other is essential, and who feels more acutely than 
bis larger confrère the effects of competition, has in the great majority 
of cases still to put up with very much more cumbersome and 
very much less efficient means of power production. Almost 
every town with any pretension to siz; and importance 
has its own large staple iudustries, as well as many minor 
industries and busineeses, requiring the use of other power than hand 
power. There аге also some handicrafts which are at present unavoid- 
ably confined to band power, because steam, gas, oil, and hydraulic 
power are each and all inapplicable. There can be little doubt that 
the electric motor would be welcomed and readily adopted in these 
cases if only its simplicity and adaptability were known and under- 
stood. I will give a somewhat foll, though by no means exhaustive, 
list of these trades :—Acid manufacturers, aerated water manufac- 
turers, agricultural implement makers, automatic elcctric signs, back 
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and vat makers, makers, aerated bread makers, basket makers, 
biyo makers б repairers, boiler makers, book binders, boot 
, boot polishing, bottle cleaners, bottle makers, box makers, 
brass finishers, brush makers, cabinet makers, carpenters, carpet 
beaters, coach builders, coffee grinders, coopers, cutlers, cranes, 
dairymen, dentists, engineering workshops, engravers, fans for venti- 
lating and.other purposes, forage cutters, forced draught, founders, 
grain elevators, hoists, hair-broshing machinery, laundries, lifts, 
ographers, еа "n instrument оос refiners, 
opticians, organ rs, organ blowing, packing-case ers, paper 
makers, pianoforte makers, picture-frame makers, presses, pribting 
machinery, pumping, racket makers, rope makers, sack makers, 
sad , sausage r9, saw makers, saw mille, «cientific instrument 
seed crushers, sewing machines, shop fitters, emallware manu- 
facturers, smelters, smiths, snuff manufacturers, soap makers, stick 
makers, stuff manufacturers, sugar refiners, s instrument 
makers, theatrical machinery, timber merchants, tinplate workers, 
tobacco cutters, tool makers, toy , burners, ире кү makers, 
undertakers, watch makers, wire drawers and workers, sinc workers, 
40. Other special and local industries will oocur to you without 
enumeration, which can be placed in the same : 
The advan of driving electrically in some of these cases are of 
a very dis ve character, and it will be well to consider briefly 


les. ; 
of drilling all rivet holes in boilers with 


the overlapping plates in siu is an operation which is much more 
rapidly, , апа economically performed if the drilling machines 
can brought to the work instead of taking the shells toa fixed machine 


to сарсу lines of shafting and countershafting, and 


parted 
featare. 
Cranes and Hoists.—In almost every town there are warehouse 
and othér cranes, and passe and goods hoists, in general use. 
The advantages of the electric motor for these purposes are (1) 
eed = Ah placing the E aloe up to ш 15 (2) direct 
uction gearing i ciency ; and (3) the econom 
Ee the power used being practically proportionate to tha 
There isno need for me to give you farther examples in detail. 
The application of ordinary mechanical tests for efficiency, and the 
experience already obtained by the substitution of electric motors 
к other methods of power production, have pore beyond doubt 
te exceeding adaptability and superiority. Notwithstanding all 
owever, many o les yet remain to hinder its general 
by what may be termed the commonality of the mano- 
orid, and among the principal may be mentioned the 


1, The extreme aversion to innovations which characterises the 
industrial world in this country especially. | 


req : 
4. The want of capital to lay out in new inery ; and 
5. The want of confidence the 3 by the non- 
EIL 
ай points do not require any further commentary 
or elucidation, and I shall егер". dismiss them without more 


р 
applied in the workshop as well as for public supply. There is no 
need’ to dwell upon the advantages of the centralisation of steam 


Power, nor upon the universslly-admitted fact that electricity for 


Wet purposes can be supplied from public lighting mains at & very 
cost. But in addition to these share is one equally крш 
m public mains from the user's t 

resultant taken on the average of the 
фый ier which is characteristic of the electric motor, and the 
for instantaneously switching “on” and " off" as required. 


. Lighting and Publio 


409 


This feature is illustrated in the accompanying 1 ne 


been taken from the most modern machines. It will be seen ¢ 


maximum horse-power waa 64, and the duration of time 18 minutes, 
which, if the maximum power had been a constant load, would repre- 
sent approximately 2 horse-pcwer-hours. Bat after the resultant 
has been carefully obtained with a planimeter, the actual horse-power- 
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hours are found to be 1:06. This difference between the maximum 
horse-power required and the mean horse-power used is rarely taken 
into account or even understood by many small power users—it is a 
most difficult thing to get them to appreciate it. 

The chief obstacle to the more rapid adoption of electric motive 
power, especially in the case of small tradesmen, throughout tbe 
country is undoubtedly the want of capital to purchase the necessary 
motor; but where the power to purchase exists, the buyer will 

. probably have little or no experience or knowledge of electrical 
matters to guide him in his purchase; if his means are at all limited 
he will be tempted to ventare on a cheap line, and become the dupe 

of those who simply make to sell. The solution of these difficulties— 
which to my mind appears the most satisfactory, because it is the one 
fraught with the greatest advantages to all concerned— is that the 
owners of electricity supply undertakings, whether a public company, 
manie paiT, or other lccal authority, should themselves purchase 
good, reliable motors, and let them out on hire. Antecedently this 
scheme may appear a sort of tal régime, but it is suited to 
present circumstances at any , And experience proves it to work 
well Unfortunately, all local authorities have not got powers to 
borrow money for this urpose, although it appears from the Electric 
th Acts that borrowing powers may be 

granted by the Local Government Board for works of a permanent 
nature. Electric motors do not yet come within that category, 
although gas stoves do, a legal decision having been given in their 
case. All future municipal Parliamentary Bills should therefore 
contain clauses which would confer such powers and secure freedom 
of action in this respect. I do not propose here to run into elaborate 
details with regard to terms or general scheme of hire, bnt I may 
say that in Bradford we bave found a rental charge of 10 per cent. 
upon the initial cost of each motor to be amply sufficient. This is 
made up of 3 per cent. for interest, 3 per cent. for sinking fund, and 

4 per cent. for depreciation and contingent . The Bradford 

Corporation inaugurated their scheme of hiring (in which also arc 

lamps are included on similar terms) in November, 1896, and the 
following table will show the extent to which these facilities have 


been appreciated :— 


Number of motors supplied 
from Corporation mains. 
Board of Trade 
units sold 


Year. 
poem Owned by | Owned by per annum. 
consumer, Corporation. 
Not on hire. | On hire. 
1895 ` 35 nil. 35,919 
1896 23 | 7 54,972 
1897 14 39 117,176 
Six months only, 1898 6 42 63,820 


From this table it will be seen that the increase in electricity sup- 
plied for motive power in 1896, in which year the hire system had 
been in operation for two months only, was 19,053 units; in 1897 the 
increased sale over 1896 was 52,204 unite, and in the present year the 


increase is likely to be 62,834—or a sale of 180,000 units, or 53 per 


cent. over 1897. 
Hitherto the supply has been confined to small ‘power uses—such 


as cranes, hoiste, fans, pampin , aerated water making, electric 


advertisement signs, and simi urposes. Daring the last month, 

however, so popular has the electric motor beocme, that applications 

have been received from a large spinning and weaving firm, two 
F 
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| | 
mber of Total H.P. 
| Population. | жыз Бет еа, of motors. 
| ——— 
Aberdeen. 140,000 14 65 
Bradford ... soe 231,261 | 119 470 
Brighton ... ... 322,810 | 100 Not given 
Belfast... А 320,000 Not given 165 
Birkenhead 110,000 4 15 
Bury ate 63,000 | 5 12 
B eg 40,000 | 7 7 
Burnley ... 90 000 8 32 
Chester... 37,100 20 70 
Dewsbary .. 29,847 4 16} 
Dundee .. 169.000 15 | 20 
Edinburgh 295.000 167 343 
Glasgow ... 750,000 37 131 
Hull ET 218,000 14 46 
ae 641.063 57 158 
Live e 1,0 
Mel var 505,368 957 696 
Norwich ... is 101,000 61 120 
Nottingham = 213,877 18 50 
T 8 48.000 11 60 
Southampton 90,000 18 23 
teh ә 124,000 31 434 
Sunderland .. 147,000 | 238 240 
Wolverhampton 92,000 | 2 3 
Walsall  ... : 72,000 | 7 134 


I have endeavoured in this paper, and in the necessarily limited 
time and space at my disposal, to place before you the outlines only 
of a method of extending the on of electric motive power by 
the general manufacturing community. Those who have the 
ment of public electricity supply undertakings know full well the 
value of the electric motor as a factor in the reduction of the working 
coste, which is also the principal argument for the combined workin 
under one roof of electric lighting and electric tramway systems. Bu 
there are other and probably greater effects which the electric motor 
will produce with its more complete adoption in the near futüre—I 
refer to the beneficial effects upon the e and productions of the 


generally. In the first of these aspects it is possible to foresee the 
revival once more of a number of small and independent industries, 
such as existed, but under very V 


bim an inducement to become his own master. In а very small and 
limited degree the gas engine has already accomplished ranae а 


advan cy create demand 
in fact, the municipality which includes this scheme in its electric 
ht 


some neglected trades—such as those which have from us to 

other countries, and which now form our imports. an 

ps of view, the electric motor is far and away the best; it is ly 
displaces the boiler 


gases, and 
коа касат бше . One of the ultimate results must also be the 


raising 

becoming his own master the artisan gains self- becomes more 
eee and therefore а more important member of society; and 
the more intelligent interest which he will display in his business 
must appreciably affect the general welfare of the country. 


(British Association, Papers continued on page 427.) 


Correspondence Instruction in Electrical Engineer- 
ing.—The Electrical Engineer Institute of Oo dence Instruo- 
tion, which is conducted under the suspices the New York 
Electrical ; 


PROF. AYRTON’S ADDRESS AT THE ВА. 


Ай President of the Mathematical and Physical Section of 
the British Association, Prof. Ayrton delivered an address 
of singular scope and suggestiveness. Section “A” this 


| ig associated with the International Conference on 
Terrestrial Magnetism and Atmospherio Electricity ; it 


was, therefore, to be expected that the President would 
revive the question of the influence of electric supply cir- 
cuits on instraments used for terrestrial magnetio 
observations, He did so by remarking, very truly, that the 
electric traction engineer seems bent on converting our maps 


‘of linea of force into maps of lines of trimway ; and, mort- 
' over, that the same cause seems destined in tite not only to 


to annihilate observatories near towns, but seriously to 


interfere with the existing telegraph and telephone 


systems, The principle of “the survival of the 
fittest,” or as Prof. Ayrton puts it, “the survival of 
the strongest,” here manifests itself in one of its lem 
pleasing forms, the offepring slayimg the parent, the 
engineer ousting the magnetician ; but the Conference can be 
trusted to discuss the matter with great fairness, for it 
numbers among ite representatives “ persistent types” both 
of the assailant and the assailed, moderated by a few of those 
amphibian existences who, as magneticians, weep over whet, 
as consulting electricians, they assimilate, 

Prof, Ayrton, continuing his address, spoke at some 
length upon the advan likely to accrue from the 
publication of indexed co-ordinated abstracta of cur 
rent scientific literature. This work, it will be remembred, 
waa begun by the Physical Society in 1895, with 
fingncial aid from the British Association. The abstracts 
brought into a focus all that was best worth notice in 
foreign journals relating to pure physics. But the question 
of ways and means, and the desire to extend the abstracts to 
Britiah publications and to technical subject matter, induced 
the Physical Sooiety to join hands with the Institution of 
Electrical Engineers. Science Abstracts is the result; its 
aim, as expressed by Prof. Ayrton, is to provide, in a single 
ашна, а monthly record, in English, of thé most important 
itertture appearing in all languages on physics “and its 
many applications.” From the point of view of a technical 
journal, we fully appreciate the advantages of a monthly 
aynopeis of contemporary publications on pure physics; not 

least of those advantages is to learn into what a sma 
paragraph the gist of a lengthy paper oan be pat; indeed, 
we are sometimes inclined to say, “How much greater 
is the half than the whole!” If, however, in addi- 
tion to poros “Ив many applications are to be simmered 
down and labelled on the same plan, the monthly copies of 
Science Abstracts will soon acquire the dimensions of 6 
London and Suburban directory. At present, the dimen- 
sions are restricted by limiting the number of subjects ; thus 
confining the advantages within a comparatively narrow 
range of industries, to the neglect of very many important 
branches of engineering. Тһе spirit of competition 
i eir] that a careful watch should be kept on f 
industrial methods, and if they cannot all be recorded 
detail, there is no reason why they should not all be brought 
under an index. It appeara to us that if the intention 18 to 
inclnde, in one journal, references to all publications 
on physios “and Из many applications,” something 
akin to a monthly Royal Society Catalogue ought fir 
to be attempted—a mere index of subject matter. This 
would in no way interfere with the excellent service of 
Science Abstracts, which would continue as it began—a con 
temporary history of pure pbysios. 

Inonce more urging the necessity fora National Laboratory; 
Prof. Ayrton deduces some curions instances toshow that many 
important theorems have been thought out by mathematicians 
while seeking an explanation for technical and more or less 
trivial problems, Thus “the gaming table gave us the whole 
theory of probability, Bernoulli's and Euler's Theorems, 
the first demonstration of the Binomial Theorem.” lt 
appears also to have suggested the method of Least Pinie 
and the Integration of Partial Differentials with Fu 
Differences. Hence, he concludes that, failing the establish- 
ment of a National Laboratory, a Technical Institution for 
Standardisation should suggest valuable lines of research 12 
the realm of pure physics, We are led, by the Professor à 
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instances to ask, Might not a gaming house afford the same 


stimulus ?" 


The last half of the address is taken up with an account of 
Prof. Ayrton finds, 
experimentally, that the generally accepted idea that metals 
have associated smells, is only conditionally true. With 
certain metals, such as commercial aluminium, brass, bronze, 
copper, German silver, gold, iron, silver, steel, tin, and zinc, 
the smell vanishes as the surfaces are more and more cleaned. 
Thé propagation of smell is а subject closely allied fo 
diffusion, but diffusion alone is too slow in its action to 
explain all the phenomena. We await with interest Prof, 
periments in this neglected branch of 
physics, The smell of selenium (or ita oxides?) always 
seemed to us to have a real existence, in no way dependent 
upon the surface hydro-carbons; it would probably be а 


an investigation of the sense of smell. 


Ayrton’s further ex 


good metal with which to investigate the problem. 


CORRESPONDENCE. 


The Ideas of Mr. Kershaw on Ozone. 


In good faith, Mr. Kershaw ought to have refrained from 
his systematic negation of the properties of ozone, until the 
efforts of the ozone makers have proved unsuccessful, and 
his hostility towards ozone—this new branch of the electrical 
industry—about which Nikola Tesla wrote me two years 

ago, “that it was in its infancy, but capable of great 
development," does not seem to show the generous mind of 
а man fond of scientific progress. 

There are no arguments in his disparagement, whioh is 
merely hypothetical, and cannot Бе based on facts, since he 
has never worked, nor even seen at work, a commercial 
ozoniser, and has, therefore, never been in a position to test 
the properties of ozone. I published in 1893 a pamphlet on 


Ozone: Its Production, its Commercial Applications,” to 
Which almost all the English press devoted notices and 


articles; there was. not, however, a single writer who taxed 
me with attempting to make a boom on my apparatus, 
To : е then as giving 18 to 20 grammes of ozone 
per H.P.hour. 

In 1897 I had a paper read at the Society of Chemioal 
Industry, in which I spoke of ап improved ozoniser giving 
85 grammes of ozone; nobody seid that I was trying to 
make a boom. | 

I have since found that high tension was prejudicial to 
the formation of ozone, and I devised a more efficient ozone 
generator, which was the object of two articles in the 
Industrie Electrique (May, 1898), and the Electricien (June, 
1898), in which I discussed the theory of the formation of 
ozone, and explained the new principles on which is based 
my new apparatus, i. s., the use of large point bearing gride, 
the advantage of a large surface of electrodes, and of 
relatively low tension in order not to have any rise of tem- 
perature in the ozoniser, no nitrous compounds, and a greater 


yield of ozone. 


Beyond these two articles, I did not write a single line in 
the Foreign and English papers about my apparatas, but in 
June last I published an illustrated catalogue which was sent 
to the press, the main object of which was to say that we are 
prepared to supply commercial ozonisers having a capacity of 

alf a kilowatt, one kilowatt, or more. | 

Is not this legitimate ? 

What right has Mr. Kershaw to speak of sensational and 
doubtless inspired pavagraphs relating to the applications of 
ozone which appeared during this summer? Is the article 
published a fortnight ago in the ELECTRICAL REVIEW also 
un inspired article to boom ozone ? 2 

І have no hesitation in saying that my rancorous critic, 
м a member of the electrical profession, ought to be 
ashamed to use such improper language. What will Mr. 
Kershaw say when I tell him that, within four or five weeks, 
I will have ready a book of some 400 pages on the formation 
of ozone and ita applications. | 

Again a boom, a big boom! 

Had Mr. Kershaw done anything of which he could 
be as proud as I am of my ozonisers, whioh can give 
100 grammes of ozone per H.P.-hour, he would certainly haye 


Written more about it than I did about my apparatus, F 


and the strong 


will give him this sound advice : never to write on electrolysis | 
ы other subject of which he has no praotical know- | 


Now that I have against the insinuation that 
I have attempted to make a boom about my apparatus, 


Mr. Kershaw can write more letters. I will not reply. 

Mr. Kershaw has в bias against ozone; he has no expe- 
rienoe of it, but he hates it. He reminds me of the man 
who did not like melon, and was saying: “I do not like 
melon, and I am glad of it, because, if I did like it, I would 
eat some, and I cannot bear it.” 

E. Andreoli. 


Dynamo Fault. 


I thank you for your reply to my letter in your issue of 
` 9th inst., and am glad to see that you agree with my views. 

It is by no means improbable that your original suggestion 
that the fleld-magnet resistanoe of “ Abnormal's ” dynamo is 
too high is the correct explanation of the trouble described 
by him, but from the context you apparently regarded such 
excessive resistance as being consequent on the unusual 
lowness of the speed, 

You agree with me that if a dynamo is properly designed 
for a given voltage, then the field resistance will not be 
affected by the speed at which the armature is to run, and I 
am therefore at a loss to understand on what grounda you 
can suppose that “in order to get the low speed” the 

designer of “Abnormal’s” dynamo has made his field-magnet 
resistance too high for proper excitation. 

If I have misunderstood your reply to “Abnormal,” then 
it would be of interest to know to what the bracketed words 
“in order to get the low speed” do refer. In the absence of 
fuller details, I made no attempt to discuss the bad working 
of “Abnormal’s” dynamo, but the want of clearness in your 
reply to him (due possibly to its brevity), induced me to 
raise this particular point as being of general interest in 
connection with dynamo design. 

The case described by N. C. Woodfin is easily understood. 
He could, however, have charged his battery from the 
dynamo, even with the two shunt coils in series, by con- 
necting them on to the battery before the armature, bnt the 
course he adopted was preferable. EEL 


Electrical Canal Haulage. - 


I have read your leading article on this subject with 
considerable pleasure and instruction. It is, however, 
necessary to say that this is a joint invention ; indeed, I | 
think I am justified in ssying thst my co-patentee, Mr. 

Oawley, is responsible to a greater extent than 
m in the final form which the system has taken. 
B. H. Thwalte, 
per H. A. 


Transmission of Thought.—An Electrical Analogy. 


It is interesting to note that Sir W. Crookes, in his pre- 
sidential address, with “ Delta,” vide ELECTRICAL 
Review, April 8th, 1898, to the effect that there is some 
analogy between the cause and effect of Hertzian rays | 
impulses that are oocasionally transmitted 
between human subjects in strong sympathy with each other, 
but separated by many miles, 

This subject of transmission of thought is so mysterious 
that any correlative evidence of explanation is very welcome, 


Hertz Rays. 


* . 
— ——Ó—Ó — r_a — 


Re The Relative Costs of Copper, Alominium, and Iron, 
when used as Electrical Conductors. 


The article by Mr. John B. C. Kershaw, which we found 
in your last issue, has greatly interested us, as also did ‘the 
previous articles treating of the same subject. Will you allow 
us to point out some considerations we arrive at when the 
matter is looked at from в more practical point of view. 

First of all, the question must be limited to aerial con- 
ductors, because it is obvious that aluminium and iron 
cannot be entertained for one moment as materials for 
underground oonduetors. Copper has always been, and will 
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continue to be, as long as no cheaper metal with a higher 
or as high a conductivity will be found, the only possible 
cable conductor for practical purposes. Iron as well as 
aluminium would require to have more than five times the 
volume of copper to yield the same effective resistance. 
Tzherefore it ів to be guessed what enormous dimensions and 
prices of cables we would arrive at by using those metals. 
Consequently the comparison must of necessity be restricted 
to overhead wires. 

We presume that Mr. Kershaw has principelly in view 
conductors for heavy currents, otherwise we would not 
understand his saying, when speaking of iron, © thongh its 
weight, ав compared with copper and aluminium, revents 
its use for overhead lines; because the use of iron for 
- overhead telegraph linea cannot possibly be ignored, although 
copper has been substituted for iron in the construction of 
telegraph lines to some extent. —— 

We further wish to point ont that it serves no practical 
purpose to compare the prices of the different metals, as 
Mr. Kershaw does, in the cradest state. The only practical 
comparison is that of the finished wires as they are strung 
on the insulators, And as iron wire has to be protected 
against oxidation by а coat of zinc, and the drawipg of the 
wire increases its low value more considerably in proportion 
to that of copper or aluminium wire, the t of the 
comparison is necessarily different to what Mr. Kershaw 
makes it. 

We think the following prices will be found reasonable, 
such as the respective wires can be bought at present :— 

Copper wire... oe ave - „ TÀ Ib. 

Aluminium wire oes vus 805 .. 16%. P 

Galvanised iron wire with 1645 conductivity 175d. „ 

, 195 : 0:94. 


Therefore, supposing Mr. Kershaw's figures as to specific 
gravity and conductivity to be exact, but inserting the 
prices ав stated above, we arrive at the following results :— 


Copper and aluminium— 
893 x 7 x 59 _ 100 
2:68 x 16°5 X 100 120 


Copper and iron, with 16:4 per cent. conductivity— 
8'98 x 7 x 164 _ 100 
810 x 175 x 100 188 


Copper and iron, with 12°5 per cent, conduotivity— 
8.93 x 7x 125 100 


810 x 09 x 100 93 


go that, commercially, aluminium comes out 20 per cent. 
dearer than copper; iron of 16:4 per cent. conductivity, 
38 per cent. dearer ; and iron of 12:5 per cent. conductivity, 
7 per cent. cheaper. 

As to the use of aluminium it must not be overlooked 
that. ita low density &nd low tensile strength exclude ita use 
for overhead purposes, as far as the present state of the art 
goes. Its strength may be increased by allaying it with 
other metals, bat it is to be feared that then its conductivity 
. will be considerably reduced and ita specific gravity in- 
. creased. 

Per Pa. Felten & Gullleaume. 
O. STEVEN. 
Sole Agents: V. F. Dennis & Oo., 28, Billiter Street, London, E. C. 


ELECTRICITY AND MINES DRAINAGE. 


Тиз Institution of Mining Engineers commenced its ninth annual 
general meeting in Birmingham on Tuesday. 

Mr. E. B. Marten and Mr. Edmund Howell, in a paper on “The 
South Staffordshire Mines Drainage Scheme, with 8 to 
Electric Power Pumping,” said that any one who was familiar with 
ihe Black Country some 30 or 40 years must have wondered at 
1he number of large pumping engines req to keep the mines free 
frm water, and could not fail to notice the manner in which the 
taking out of the remarkably thick coal seams for which this district 
was mons had broken the surface of the ground, and so sunk the 
beds and banks of the rivers and watercoarses in all directions as to 
create large sheets of water in numerous places where water ought 
not to be. Pumping the water at one mine to let it down into 
another near it was 30 obviously unscientific, that much effort was 


Association, who visited Birmingbam in 1865, statistics were 
thered showing that about 50,000,000 gallons of water were raised 


deplorable, and the canals and canal-basins were also so much pulled 
about by mining as to overflow, and so contributed much water to 
the mines. In times of flood from heavy rain large areas were so 


threatened with hopeless inundation tbat the necessary powers were 
Btaffordshire Mines Тайлар Ack 


readil 

being passed in 1573. Help came from many quarters, and some 

rather unexpectedly. The canal companies, although much affected 

by the powers sought, gavs general support, with the hope that with 
it would be taken the frequent and expensive litigation 


so to further improve the surface works in extent and efficiency as to 
reduce the “ come” from the mines to only б, hig gallons per day, 


2 
» 


brought to the present pumping engines, which were 
y eq 


situated in the low-lying areas. A large 

the scheme which referred to the driving of Ше underground levels 

had been carried out. The commiseioners were faced with the 

difficulty of either ha to make an underground level from the 

pumpe to every colliery in the district which was required to be 

worked, or to revert to the a em atate of affairs of havinga pump- 
i іегу. This was altogether a position 


y some means not before available, 
апу of water that daily found its way to the mines 1155 


pompe proposed should lift on em 

storm time, when their help woul 

а had not been settled; but now 
ош be culty in dalning А pump and motor of such sim 
no 0 a m ! 

ox by th thro over of & 


out of sight, frequently for great distances, between the level of the 
surface of the country and the top of the artificial mounds 
which had been thrown up by the collier d 
would now be intercepted by the proposed electric por * 
the drains connected with them, before it found places wher i 
could get down into the mines, Water also flowed into the Тр 
district from the high ground beyond the district bo Ше 
there were at present steam pumps, pumps worked by elec З 
would be subatitated, and in consequence each place would proda 
greater effects than with the present steam pumps, as the em]. 
umps would be automatic, and might be to work sim 
Eineously after a storm, instead of waiting, as with the steam pon 
until the attendant could work them in tum. They, might m 
continue at work night and day forsome days together. The fitted 
now used for periodical visits of portable pumps would also be 


— 
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with automatic electric motors and pumps and the swags neer them 
would be kept permanently low instead of being visited only at con- 
siderable intervals of time, and thus the percolation of water into the 
mines would be more effectually prevented. Other stations would be 
placed where the old surface was still visible, between the pit mounds, 
or known to exist under the pit mounds, and to be reached by shallow 
pita, or where old pits now letting in tbe surface-water could be 
up to the place where the water entered, and an electric 

pum at that level. There were old limestone quac 
in high ground south and west of the Tipton district, 
which were drained, when worked, by special engines or water- 
works engines now disused ; aud these quarries now formed funnels 
ot extent to catch the Much of this water found its 
ugh lower outlets into the mines. These would be moet 
awkward heen for steam pumps and for the formation of roads to 


were given as to the cost of electricity, said that icu papar жы 
8 on, bu 


districts from which 1 power could be electrically transmitted 
to different collieries not only for pumping, but for general mining 


purposes. 
shortly, he u 
seeing the price c to ordinary consumers. 
plained that the charge for the first hour was to be 3d. per unit, and 
'825d. per unit afterwards. It was on account of the continuous use 
of the current that it could be supplied so economically. A vote of 
thanks was passed to Mr. Marten and Mr. Howell. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Warr Емона Serr. 14тн, 1897. | WIE Exprwo берт. 1475, 1898. 


& в. £ & 
Ant 2 m „ 19 0 | Adelaide ii .. 18 0 
Ban Dus 0 j Teleg. mat. 134 O0 
Beim ... е 1,032 0 | Alexandria dps .. 16 0 
„  Teleg. mat. 40 0 | Amsterdam 51 0 
Bombay сез 12 0 | Boulogne è 4, 140 0 
" Teleph. mat. 24 0 | Calcutta 313 0 
Vis : 11 0 | Cape Town * 242 0 
рн А 50 0 mbo... "m 135 E 
uenos A ee 200 0 gen 6009 eee 
0 6 ора ies 4. 943 0 
Оаре Town. Teleg. mat. 1,890 0 | Gothenburg . 114 0. 
Delagoa Bay я i 0 | Hamburg ,. 18 0 
n н Teleg. mat. 448 0 | Helingsfors „ 77 0 
Durban . 116 0| Hong Kong 320 0- 
Flashing TI TS 74 0 eee ove TIN 124 0 
Gibraltar eee #06 280 0 Malaga eee [IJ eet 62 0 
Gothenburg 7 0 | Melbourne...  ..1173 0 
Lisbon. aai ; 94 0 | Ostend ... T pis 0 
Madras .. s .. 19 0 | Port Chalmers ... * 14 0 
Melbourne T .. 50 0 Rio Janeiro. Teleg. mat. 375 0 
»  Teleg. mat. ... 1,356 0 | Rosario, Teleg. mat... 154 0 
Odessa eee eae eee 750 0 Bt. Petersburg eae eot 160 0 
Perth .. ies .. 191 0 | Stockholm. Teleg. wire 105 0 
А Teleg. mat. eee 124 0 Sydney ose eee 006 864 0 
Port Elizabeth ... ... 768 0 » Teleg. cable 370 0 
Rio Janeiro .. 325 0 | Tientsin Teleg. mat. 65 0 
Santos Teleg. mat.. 44 0 W да 882 0 
Shanghai .  .. 105 0 | Yokohama. Teleph. mat. 302 0 
85 ne 5 Kas E 0 
00 Т eee 0 
Wellington. 7 0 
Yokohama . 30 0 
Total £8,932 0 | Total £7,336 0 


— 


Foreign Goods Transhipped. 
oes Teleg. mat. 3o 0 
nkraptcy 
Goodman & Co ttings 
Street, E., the first meeting of creditors was held on Wednesda last, 
repo 


р? with a nominal capital of £7,000. The company was поё success- 
floated, and the business had since been continued under the 
ста 3 J. Goodman & Oo., [ше те debtor чо поз петао 

necessary steps up the com g the. 
business assets into his estate for the benefit of the creditors. Mr. 
Davis, on the debtor's behalf, said they would bury the company as 
expeditiously as possible, and be heartily glad to be ridof it. A 
resolution was passed for Mr. Benjamin Newstead, O.A., Charch 
Passage, Guildhall, to act as trustee and the estate in 
bankruptcy. 


Calcium Carbide,—It is reported that Messrs. Schuckert 
and Co., of Nuremburg, are abont to establish works in East 
Prussia for the manufacture of calcium carbide. It is proposed to 
use the water-power of the Passarge. 


Change of Address.—The offices of the Cowper-Coles 
Galvanising Syndicate, Limited, will be removed on the 29th inst. 
from 39, Victoria Street, to Grosvenor Mansions, Victoria Street, S.W. 


Como Electrical Exhibition.—The last date for the 


pus toa applications for space in the Electrical Exhibition, which 
is to at Como next year, has been extended to October 91st 


Dissolution of Partnership.—Mesers. О, B. Hayes, 
H. M. Mitchell, and J. Wood (Mosses & Mitchell, vulcanised fibre 
merchants, 68—71, Ohiswell Street, H. O.), have dissolved ради 
во far as concerns Mr. Ha The two remaining partners will 
attend to debts, &., and continue the business under the old 


Electric Wiring.—From Messrs. Perci & Schacherer, of 


ty y 

nail of suitable shape passed throu hole in the insulating ring 
holds the conductor to the wall. 6 insulating rings are 10 incbes 
apart. The copper conductor is made up of a number of fine wires, 
stranded . Theinsulating rings are made in three 8:— 
No. 0, hol the cord directly against the wall (for dry situations) ; 
No. 3, double rings ры ИП inch behind the cord, and keeping 
it that distanoe from ; No. 5, keeping the cord th inch 
from the wall. From the same firm we have received a card of 
samples showing a variety of colours of silk coverings for cords. 


Explosions in Main Boxes. During the past week 
there have been explosions in electric light main boxes at Edinburgh 
and Manchester. 

First Meetings.—The first meetings of creditors and con- 
tributories in the case of the Oox-Thermo Electric шу, will be 
held at 11.30 a.m. and 12 noon respectively on September 22nd, at 
33, Carey Btreet, W.C. à | 

The General Electric Company.—On Thursday last 
week, September 8th, a party consisting of about 30 of the London staff 
of the General Electric Company, aud about the same number of friends, 


spent a pleasant day inspecting the new supply buildings of the 
company at Victoria Bridge, Manchester, and their extensive works 


at Adelpbi, Salford. By leaving Euston early the excursionists 


were able to da five hours in Cottonopolis, dining being 
postponed the return journey. The time at disposal waa profit- 
were seen and- 


ably spent. At 1 o'clock the new supply buildin 
admired, after which luncheon was served. At conclusion the 
visitors were taken in brakes to the works at Salford, where many. 
hours might have been spent without weariness watching the various 
processes which occupy the hands and heads of the thousand 
operatives here employed. But a hurried. glance was all that time 
would admit of, and in the course of an hour or two the brakes 
were again in motion, this time on their way to London Road 
Btation. To Mr. Hirst and Mr. Max B is due great credit for 
the perfect way in which the comfort of the party was studied and 
their entertainment provided for. It would have been hard indeed 
bee fully realised, althon, oM edi s igi 3 
een ed, althongh one gen by own confession, 
was, when not ‚1 over the hand of one of the “nap” 
nore 


is own as Electricity Buildings, was by 
Mesers. Waddington & Sons, architects, Manchester, and built by 
Messrs. Neill & Sons. It has been erected to meet the pressing 
depot to deal with increasing business in 
the Lancashire and Yorkshire districts, and no could have been 
better chosen, as it is witbin a minute’s walk of both the Exchange 
and Victoria Stations. The owners claim that they are the largest 
premises devoted to a like purpose in the electrical trade. They 
are of and bandsome elevation, and are ge sri up 
in a way worthy of the building. Every type of ical a 
paratus will be exhibited under working conditions, expecially 
motors, in illustration of their adaptability to domestic and 
industrial ar Sah The building, which is six storeys bigh, has 
a frontage of 76 feet and a depth of 90 feet. The ground floor 
is alloted to the sales department, long counters running from front 
to back, and an office being provided for the head of each depart- 
ment. Over this there is a showroom for electroliers, brackets, glass 
ware and other s of a decorative character. With the exception 
of a recess tioned off and fitted up for the general a 
office this floor is undivided, and is the most extensive and best 
adapted to the purpose that we have seen. On the second floor are 
general offices and counting house, and on the upper floors, storerooms. 


— — 


modal roc 
' and coal 


when 
electric 
motors for working the lifts are of the 1 
т for supplying 


pany's business has become concentrated at these works, which are 
at the present moment being enlarged to a considerable extent to 
oope with the needs of the arc lamp and the telephone de ents. 
In the meantime the various floors are rather crowded with workers. 
On one will be found row after row of girls, boys, and men at 
special tools stamping and shaping small parts, winding magnets, 
putting together bells, magnetos, telegraph and telephone instruments 
and similar work. On another is the work of a heavier nature, sach 
as the building of marble switchboards, by electric power, three- 

hase motors driving all the tools employed. The instrament making 
ранда proved interesting оп the oocasion of the visit, owing to 
there being in course of construction some of the new form of 
ammeter and voltmeter, the peculiar feature being that they are sunk 
in the switchboard with their face flush with the surface. A novel 
form of combination instrument was also in hand for testing voltage 
current and insulation. The wood-working, tool making, and dynamo 
construction ocoupy larger areas, but room is found for all necessary 
operations on the premises even for such as silver plating and gilding. 


The Forthcoming Educational Session.— We have 
already referred to several announcements made by various 
and technical ee АЦЕ now understand that the 


P U 
hai ыы 


engineéring is under Mr. V. A. Mundella, B.A., B. Sc. 

There is to be lecture and laboratory work in general руне cle 

tricity, electrical engineering, electric and house-fitting, &c. 

5 E. Griffiths. See our Official Notices" this week 
or 0 

e have before us the announcements of classes and other pro- 


be 16 also in charge of the electro-plating sections. We must refer our 
readers and intending students to the illustrated syllabus, which 
gives жш in а very detailed manner. 

The t of the Polytechnic School of Engineering, 
907-311, Regent Street, W., commences its winter session for courses 
of instruction in engineering and mechanical scienoe on Monday, 
September 26th. Particulars from the director, Mr. Henry Spooner. 

The Gilbert Arc Lamp Company.—This compairy 
have arranged a large contract for lighting the new buildings 
which Messrs. Lyons are erecting in Draper's Gardens, Е.О. The 
work is being carried out almost entirely by electric light night and 
day, and the building commences with a basement 40 feat below the 
und. The company have just oompletely fitted St. Andrew's 
School, Southboro’, and Bt. Andrew's School, Eastbourne, and are 
aleo carrying out the lighting of the New Kensington Town Hall, 
where the wiring is being entirely fitted in iron pipes. They are 
just delivering to the Blackpool Corporation their order of 120 double 
carbon rectified arc lamps and apparatus. These lamps are of the 
firm's open type, burning 50 to 80 hours according to current 
density. 


pew types and a wider range of machines than in previous lists, 
and improvements in all. The sheets abound in illustrations, 
sectional drawings and photographic views of the various machines, 
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and thére is considerable tabulated and descriptive matter, also prices 
іп табу cases. The list will be useful to the trade. 

We have received from Messrs. D. H. Bonella & Son, of 
58, Mortimer Street, W., a price list of high voltage lamps. This 
firm is making a specialité of twisted flame and small bulb 
lamps for burning direct on high voltage circuits and also in series. 


Messrs.. P. R. Jackson & Co.—This firm has a very 
large number of important orders in hand, and has also a very large 
stock of dynamos. 


New Business.— The District Electric Company has 
commenced business at 34, Livery Street, Birmingham, for the 
installation of electric light, telephone, bell and other systems. Mr. 
L. Stallybrass, who we understand has had considerable experience 
in these lines both in England and America, will watch over orders. 


A New Phase in Alternating Carrents.—While look- 
ing over the Langdon-Davies Altornate Current Electric Motor 
Company's works other day, we saw a new form of single-phase 
motor. From what we saw it would appear to us that it is destined 
to remove the objection, at present hanging over the single-phase 
system, of not being suita for lifts and tramoars, as it hada 


starting torque about 12 times as great as that of their ordinary motor 


for the same current, and its can be ted at will. 
Alternate current supply com would do well to await tbe 
course of events before altering any part of their plant to two- 
phase or polyphase working. 


Smoke Nuisanee.—Last week, before Mr. Lushington, 
the National Liberal Club, the Charing Cross and Strand Electric 
Supply Corporation, and the Tivoli. Restaurant, Limited, were sum- 
mond by Mr. G. W. Murnane, clerk to St. Martin's Vestry, for causing 
а nuisance by allowing large quantities of black smoke to escape from 
their works. For the Oharing Oross Electric Supply Corporation 
Mr. George Elliott said that since they had been served with the 
summons they had used every endeavour to mitigate the nuisance, 
and with the d pin of two days there had been no ble cause 
for complaint. would guarantee that so long as they could get 

hard steam coal, whether Welsh ооа! or not, there would be no 
er nuisance, Mr. Lushin said that in this саге, as the com- 


pany seemed to have in reducing the nuisance, he should 
make no order. The summons against the Restaurant was by 
leave withdrawn. made an order for abatement at 


Mr. Lushington 
the National Liberal Olub, with £5 5s. costs to the Vestry. 
: To 5 ind claims against Parman 

and Albert аз. Ш ап 

ы rs, 10, Booth Street, Bradford)” should send (by 
October 8th) particulars to Mr. G. W. Smith, 23, Bank Street, 
Bradford, trustee under a deed of assignment dated June 30th, 1898. 
A first and final dividend is about to be declared. 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
recommends the extension of electric mains to Rubislaw Den North 
(cost, £168). It has authorised the electrical engineer to preparea 
specification for lighting the Art Gallery by electricity. 


Barrow-in-Furness.—The County Council, by 19 votes 
to 9, has referred back to the Highways and Lighting Committee 
a minute re the lighting of the streets of the town. The committee 
had not to adopt electricity for street lighting at present, 
but since then the Electric Light Committee has met and decided to 
offer to supply energy for the 21 arc lamps to be erected at 
£15 per annum, instead of £17 10s. as previously offered. Bo the 
matter will be considered. А site has been purchased in Abbey 
Road fora. ormer sub-station. 

At a meeting of the Lighting Oommittee on Wednesday afternoon, 
it was determined to light a few of the principal streets with 
electricity as an experiment, 


to have been finished last winter. The chairman said he could see no 
ending to the work at present. A resolution was adopted 
the matter to the Works Oommittee for immediate consideration, 
ка calling рот Hammond a a 5 Mr. кс 
presented a long report upon the i necessary to com- 
plete the work, and stated that he thought wi gucoess the 
condensing plant. might be working in thorough order in from seven 
to eight жоом. The delay arose, he considered, from the parts not 
fast enough. 


Battersea.—The Finance and Law Committee o reported 
on 


to the Vestry on Wednesda His tbat the County of 
Brush Provincial Electric Lighting 


the oase was 
ore the dd 


Boundaries Eoad, and upon which question the surveyor had sworn 
an affidavit, had been removed. Mr. Justice Stirling, before whom 
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the application was heard, decided to further suspend the injunction 


but ordered the company to pay all the costs in connection with the 


Bedford.—The Council will join with other municipal 
authorities in resisting the claims of Mr. Martin Rucker. 
Bloemfontein.—Tbe Town Counoil has 
to light the town with electricity, and has 
and Sons’ tender for £16,500. 


a scheme 
Mesars. Reunert 


Bournemouth.—The Electric Supply Company intend 
their charges for 


making substantial reductions in current from 
January 1st next. | 


Bradford.—The aocounts of the electricity deacons 
for the half-year ended June 30th, showed that Е 11 = 


that period was £9,565, an increase of £839. 

half-year was £1,658 10s. 2d., against £1,665 10s. 2d. The number of 

consumers was 720, against 521, an increase of 38 per cent. The 

trade profit for the half-year was £3 4s. 94d. per cent., and the net 

profit, after charging interest on sinking fund, 15s. 7d. per cent. | 
The Gas sud: Electricity Supply Committee propose to 

£10,000 for the extertsion of electric cables within the city. 


Brierley Hill.—The Lighting Committee has reported- 


that the Dudley and Stourbridge Electrical Energy Company 
applied for the Council's consent to & provisional order to supply 
electrical energy within the district. The committee had adjourn 
the matter for further consideration. The Council has approved of 
the plans of the British Electric Traction Company for the posts to 
be erected for the electric tramways. 

Brighton.—Notice has been given, on bshalf of Mr. 
Martin B. Rucker, that the Brighton Corporation are 
ents in distributing electricity. 


tents held by him for im 
Phe town clerk has informed the Lighting Committee that he and 


Bolton.—Mr. George Swainson, treasurer for the Bolton 
Corporation, has just issued his Blue Book,” dealing with the 
finances of the several departments owned and managed by the 
Corporation. He reports that the Electricity Committee have now for 
the first year turned the corner which divided profit from loss. In 
1895, there was а loss on the working by £591, which was charged 
against the rates; in 1896, the amount was increased to £1,054; bat 
in 1897, it fell to £269. During the last financial year a profit of 
carried to the reserve fund. The capital 


account has 
which 


months. | 
At last woek's Council meeting a discussion took place in reference 


to the purchase of land by the Electricity Committee for the ex- 
tension of the works in Spa Road. The extension has been rendered 
to run the trams by electricity, 


Decessary in view of the proposal 
of laying down the necessary plant to supply : 
borro 


and for the p 
the areas recently added to the powers for 
purpose having been aoquired to the extent of 000. 
ч Buckley.—The Urban Council has 1 E resolution 
obtain provisional order for ligh electricity, 
and has 9 to А 5 of an electrical i 
Tenders for electric lighting had been received from the yoroft 
Engineering Oompany and Mather & Platt. 
o fanterbury.~ The 5 5 lighting of 
oresters' Hall, the largest pub ity, been placed 
in the hands of Mr. H. J. Philpot. “т 


Carlisle.—Workmen are at pee: busily in 
laying cables in the streets, and in а the 
city will be lighted with electricity. The Corporation have decided 
that the charge at the outset shall be 5d. per unit. The price of gas 


is 2s. 3d. per 1,000 cubic feet. 
Castletown,—The Town Commissioners have given per- 


mission to Messrs. Mylchreest & Oo. to carry а wire over the 
d „ premises in Male w Street, for lighting them 


Cheltenham.— The Council will join with the London 


Electric Su on and others in resisting the claim made 
by Hr. Malin В in regard to the Zi transformer 
patente, It has been decided in lieu of the sums of £875 and 


£3,000, for which it was resolved at the 
held on May 96th and June 23rd last respectively, to apply to the 
Local Government Board for sanction to borrow, to apply for sanction 
to borrow the sum of £9,000 to provide for the items of expenditure 

of the electrical , which includes the 


and £3,600 for the alterations and additions to the central 
station as estimated by the borough surveyor. 


Cork.—The electric lighting question was discussed by 
the governors of the Cork District Lunatic Asylum last week. It had 
previous been decided not to adopt electric lighting, but last week 

governors, by 11 votes to 9, rescinded the previous resolution, 
decided to farther consider electric lighting, and referred the matter 
to a committee of the whole board. 


Coventry.—The Electric Lighting Committee has re- 
ee affecting th хаан ш: „5 
| e system 
supply. The committee will join in with other Corporations in 
defending the action, and pay a proportionate share of the costs. 


. Denton.—The Tramways Committee have received a letter 
from the Ashton-under-Lyne Corporation asking if, in the event of 
their deciding to promote a ВШ in Parliament authorising them to 
supply electricity outside the borough, the Denton Oouncil would at 
the same time apply for the usual provisional order under the Elec- 
trio Lighting Act, and, on the necessary powers being obtained, if 
T would be willing to enter into an agreement for being supplied 
with electricity by the Ashton Corporation. The clerk was instructed 
to communicate with the Ashton Corporation as to their terms, and 
also with the Levenshulme Council with regard to the report recently 
made to them on the question of lighting their district by electricity. 
A letter was read from the Board of Trade stating that they had ex- 
tended the time for the completion of the Oldham, Ashton, and Hya 
electric tramways to February 12th, 1899, and that the company 
made out a case for a "single decker” car. It was ved that, 
whilst having no further observation to offer on the subject, the Com- 
mittee were of opinion that cars with outside seats were best adapted 
for the requirements of the district, and the clerk was instructed to 
ask the Hyde Corporation, the Ashton Corporation, and the Auden- 
shaw District Council what action they were taking. 


Derby.—The Electric Lighting Committee of the Derby 
tion reduced the applications (62 in number) for the 

t of borough electrical engineer and manager to three, and on 
ednesday the names were submitted to the Council. Mr. T. P. 
Wilmshurst, chief of the Halifax Corporation’s electric works, was 
then appointed electrical engineer and. manager of the Derby 
electric light works. The appointment is worth £350 a year, with 


the privilege of taking two pupils. The principal points in Mr. 
Wilmshurst's favour were that the same system of electric lighting is 
in vogue in Derby as in Halifax, and that he had laid down the 
electric кайт there. This work is contemplated in Derby. 
Moreover, Mr. Wilmshurst stated that his sole reason for wanting to 


present. 
Dewsbury.—The Town Council on Tuesday last week 
had before it the following resolutions of the Gas and Electricity 
Committee: — 1. That for the purpose of relieving the present over- 
loaded condition of the existing feeding mains and distributors, the 
principle of increasing the voltage from 220 volts to 440 volts be 
in preference to that of duplicating the mains, the estimated 
such increase £2,232 2. That the extension of the 


mains into Oxford Road, West Park Street, James Street, and Park 
do obtain 


the same. 3. That the town clerk do give the necessary notices to 
owners of premises fronting, adjoining, or abutting upon the said 
streets of the intention of Corporation to carry out such works. 


 Dundee.—Meeers. Thomas Justice & Sons, Limited, 
recently asked a Committee for a supply of electric current on the 
best terms ble. C 
workshop in South Ward Road. 


16-0.P. lights, to light u 

After discussion the ата ое шее to recommend that the price 

should be as follow: Up to and including 10,000 unite annum, 
unit (the present rate), and above 10,000 units, 3d. per unit, 


to al consumers. 


Edinburgh.—The Electric Lighting Committee last week 


| 
gave further consideration to their estimates for the current financial 
year. The result of their deliberations was that in consequence of the 
greatly increased private demands for the light, they placed their 


estimate of revenue for the year at £54,000 instead of £51,000. 16 
was understood that of the £3,000 of increased 


further 
revenue £1,000 should be placed to reserve, and £2,000 transferred 
to the burgh assessment account for the relief of the rates. The com- 
mittee also decided that the minimum charge for the private con- 
sumption of the light should be £1 per annum instead of 13s. 4d. per 
quarter, as heretofore, 

Eiland. = About a of the members of the District 
Oouncil wen elson week to inspect the electric 
arrangements there. og 

Hampstead.—Messm. Н. G. Ellis & Co., Limited, of 
Victoria Street, state that they have secured the contract (by tender) 
for the electric installation and fittings for the Hampstead Work- 


house. 


Hartlepool.—The surveyor has been authorised to 
plans ‚== with the рор to light the Portal by 


Haslingden.—The Town Council on 8th inst. resolved 
to apply for s provisional order for electric lighting. 


416 


THE ELEOTRICAL REVIEW. [Vol43. мо. 1,086, Виртвмвив 16, 1908. 


Heywood.—The Town Council has instructed the 
manager of the sewage works to obtain an estimate for the electric 
lighting of those works, and also of the Infectious Diseases Hospital. 


Hull.—The new electric light station in Sculcoates Lane 
has been completed, and the new plant is running. It is anticipated 
that by the end of the year it will be working to its full capacity, so 
great is the demand for current. 


King’s Lynn.—On 7th inst. Mr. Sandford Fawcett, 
A. M. I. C. E., held a Local Government Board inquiry re the Town 
Council’s application for power to borrow £30,000 for electric lighting 
purposes. Particulats re provisional order, &c., were given by the town 
clerk, and Prof. Robinson, who is acting as consulting engineer, 
explained that he had been authorised to obtain tenders and make 


plans, &c., for the various works. The Mayor and other members of . 


the Council attended to support the scheme, but Alderman Pridgeon 
opposed on the ground that the ratepayers did not want the installa- 
tion. He thought it curious to advertise for tenders, &c., before the 
Local Government Board had given its sanction. 


Kirkealdy.—The Town Council has now resolved to 


apply to the Board of Trade for a provisional order to introduce the 
electric light into Kirkcaldy. This is in opposition to the applica- 
tion of the Edmundson Electric Lighting Corporation, London, who 
have also given notice of their attention for applying for such an 
order. The town authorities have further Reid to apply also for a 
Parliamentary Bill or provisional order to introduce electric tram- 
ways. The position of the Kirkcaldy Corporation is, that while they 
do not intend to take up the schemes personally, they wish to have 
the powers to promote both schemes, and hand them over to the com- 
pany offering tbe best terms, altbough there is а distinct feeling in 
favour of the promoters of the local company who offered {о com- 
plete the scheme having the preference. · 


Llandudno.— At a special Council meeting last week, the 
seal of the Council was affixed to a loan of £1,564 towards electric 
lighting purposes. The sum is to be repaid in 24 years at 22 per 
cent. interest. 


MHauritius.— We are informed that the contract for 
electric lighting for Port Louis, Mauritius, has been placed with the 
Birmingham Installation Company. Mr. F. J. Warden-Btevens is 
шщ engineer for the work. The estimated outlay is 

5,000, | 


Monmouth.—At the last week's Council meeting a 
lengthy debate arose on the presentation of a report by the Drainage 
and Electric Lighting Committee. The report dealt with sewage 
matters, and the question of site for se works. Another matter 
that arose was regarding an electric transforming station. The town 
clerk reported that Messrs. Siemens Bros. & Co., the electrical con- 
tractors, wanted a site for one of the transforming sub-stations, and 
the old police station was approved by the Council as suitable. 


Newcastle.—The Town Council held a special meeting 
last week, at which it was decided to apply for a provisional electric 
lighting order for supplying the district of the municipal borough. 
A committee was appointed to follow the matter throug 


Newport.—In a recent report to the Electricity Com- 


mittee, the office manager showed that the number of lights now con- 
nected and on order is equivalent to 19,104 8-O.P. lamps. As the 
result of а month's canvass, orders for 337 lights were obtained. In 
consequence of the large number of orders for the light, an addi- 
tional jointer’s kit is to be purchased, and an additional jointer 
appointed. The borough electrical engineer’s report upon the con- 
dition of the plant was read, from which it ap that the con- 
denser had developed some defect, and that one of the converters in 
the sub-station at the Town Hall had failed. These matters were 
being taken up by the contractors. A comparison of the plant, with 
the number of lights connected, was also given. The Oouncil will 
join with the London Electric Supply Corporation in contesting the 
claims of Mr. Martin Rucker re the р patents. A report 
by the consulting engineer upon arc was read, from which 
it appeared that seven or eight different kinds of lamps had been 
tested, with the result that he recommended that the tender of the 
Electric Construction Company, Limited, for the supply of 34 arc 
lamps, for the sum of £708 10s., be accepted. It was resolved that 
the tender of the Electric Construction Company, Ltd, be accepted. 


North London.—The North London Electricity Com- 
psny's proposal to apply to Parliament next session for a provisional 
order to enable them to supply electricity to various North London 
areas, is causing à ood d 


and have invited the District Councils of Barnet, East Barnet, Friern 
Barnet, Hendon, Hendon urban, Hendon rural, Horneey, Wood 
Green, Enfield, Edmonton, Tottenham, and Southgate to send 
delegates. The Barnet Council, who hold a provisional order of their 
own—although for some years past it bas been а sort of white 
elephant "—have decided not to attend the conference. It is not to 
be implied from this attitude, however, that they will consent to 
the order being granted to a private company. 

The East Barnet Urban District Council appointed two representa- 
tives to attend a meeting at the Guildhall, Westminster, on Septem- 
ber 13:h, to consider the proposal of the North London Electricity 
Company to apply to Parliament for a provisional order authorising 


them to supply electricity throughout an extensive district, including. 


Finchley and Barnet. 
The Enfield Urban Council has also been discussing the same 
company’s proposals, which, we understand, apply to the Finchley 


of activity on the part of the authorities. 
whose districts are oohcerned. The Finchley Council, takirg the 
lead in the matter, bave convened a conference to discuss the matter, 


district, together with the districts of Bouthgate, Edmonton, Enfield, 
Tottenham, Hendon Urban, Hendon R Wood Green, 


ural, Hornsey, 
Barnet, Friern Barnet, East Barnet, Chipping Barnet, and New 


Barnet. The Council has referred the matter to a Committee, 


Northwich.—It is stated that the Northwich Hlectric Sap- 
ply Company have taken over the house wiring business of Messrs. Ames, 
Garrard & Oo. in Northwich, which they intend carrying on under the 
management of Mr. F. W. Ames, whom they have also appointed as 
their resident electrical engineer in place of Mr. Е. Kenyon. 


Nuneaton.—It is stated that the demand for electric 
а is so great that the company is doubling the capacity of its 
p 


Oldham District,—The Mossley Town Council do not 
seem to be in favour of adopting the electric light. The Ashton 
authorities have made overtures to them, stating that the Corporation 
would shortly be in a position to apply electrical energy in the 
borough on terms to be agreed upon. The result of the deliberations 
was that no action was taken in the matter. One of their objections 
perhaps lies in the fact that they have a gas unde of their own. 

me trouble is being caused by the chimney of the electric light 
works of the Oldham Corporation emitting an undue quantity of black 
smoke. The Sanitary Committee have ordered the Electric Light 
Committee to desist, but this committee say they are doing their best 
to that end. The town clerk said it might seem foolish to summon 
another committee, but it was theonly course open to deal with them, 
as they did private fi ems. 


Perth, West Australia.—Under the supervision of 
Mr. Dawson, the electrical engineer for railways, tbe electric light has 
now been successfully installed at the Perth Railway Station. The 
installation consists of 26 arc lamps and 250 incandescent lamps, 
the latter being intended for use in the various station buildings. 
The generating plant is accommodated in а building which haa been 
erected in Wellington Street, and it includes a half-dozsn dynamos 
manufactured by Messrs. J. Н. Holmes & Oo., of Newcastle-on-Tyne. 
These are placed in the upper portion of the building, the boilers 
being situated below. The full plant has not yet been set going. 
Only two of the dynamos were running when the current was turned 
on at the beginning of August. The electric light was installed at 
the Fremantle station in the beginning of the year, and the work of 
installing the light at the Perth Railway Station has been carried out 
at a cost of about £11,500. 


Petersfield.—There is a strong agitation going on against 
the introduction of the electric light into Petersfield, as contemplated 
by the Urban District Council. A petition of the ratepayers was 
brought to the meeting of the Council on the 8th inst. by a deputa- 
tion; but as no notice whatever had been given to the Council, the 
chairman declined to receive it, saying he considered the promoters 
were not treating the Council courteously in coming in that manner, 
and, moreover, when the Council had finished all the business on ite 
agenda, and the Council ought to stand on its dignity. The deputa- 
tion consequently retired without achieving their p . The 
chairman’s action has met with very geferal approval in the town. 
The great debate on the electric light scheme will come on at the next 
meeting of tbe Council on the 22nd inst. 


Salford.—At the last meeting of the Oorporation the 
common seal of the Council was attached to a contract with the 
British Insulated Wire Company, Limited, for the supply of 1,000 
yards of 062 high tension, lead covered concentric cable for the 
electric light works. 


Solihull.—The Rural District Council has refused to 
consent to the proposed application of the Birmingham Installation 
Company to the Board of Trade for & provisional order authorising 
the company to supply electricity. 


St. Pancras.— The Electricity and Publio Lighting Com- 
mittee reported to the Vestry at the last meeting that in view of the 
extensions of the buildings iu course of progress at the Regents Park 
station not being sufficiently advanced to enable the additional plant 
on order being fixed and in working order to meet the coming 
winter's demand, they had had to consider the question of 
hiring some temporary plant to tide over the difficulty. The matter 
being of extreme urgency, the Vestry decided to empower the Oom- 
mittee to take such measures as might be necessary to cope with the 
demand. On the recommendation of the Committee it was decided 
in future to charge consumers requiring a combined day and night 
supply on the maximum demand indicator system. The Refase 
Destructor Committee announced having given permission for the 
temporary use of а portion of the destructor yard for the purpose of 
accommodating plant ordered for the Sanopa Street station so as to 
aid сн station in dealing with the additional load during the winter 
months. 


Stafford.—The Council has increased the salary of the 
chief assistant in the electricity department from £125 to £150 per 
annum. Tbe Gas and Electricity Committee has made satisfactory 
arrangements for a 12 months’ supply of coal. Last week, at the 
Council meeting, it was stated by Mr. Westhead that the increase of 
electricity sold during the quarter ended June 30th amounted to no 
less then 38 per cent., and the consumption for the last four weeks 
showed an increase of nearly 21 per cent , so it would be seen that the 
sale of electricity was increasing rapidly. 


Stalybridge.—The Town Council is not willing to join 
with the Ashton Corporation in its application for electric lighting 
powers upon the lines suggested. Neither will the Council approve 
of the proposed application for powers by the Electric Power Dis- 
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tribution Company. It is held that if the town has an electric 
lighting i ation the SA Áo di Oouncil should bs the under- 


taker, as it is already the owner of the gas works. 


Stretford,—By the casting vote of the chairman the 


District Council last week decided to carry out the provisions of ite 
electric lighting order of 1897, and to appoint a resident engineer at 
£300 perannum. А sub-committee 
to obtain information. | m 

Steckton.—Tbe Local Government Board has sanctioned 
the borrowing of £28,482 for a period of 25 years, for the purposes of 
erecting works in connection wid the electric lighting scheme adopted 
two months ago. | 

Teignmouth.— The surveyor is to prepare particulars for 


the District Council preparatory to the application for a provisional . 


order for electric lighting. The gas works are in the hands of the 
Council, and it is considered that if electricity is introduced it must 
be kept in the Council's hands, so that а company is not allowed to 
compete with the municipal gas supply. This hardly seems to be 
the right spirit in which to embark upon an electrical scheme. The 
discussion seems to indicate that when both gas and electricity are 
worked by the municipality that one will not have ite share of attention. 
As it is, the gas works are stated to be in “a bankrupt state.” But 
the Oouncil’s t move is made merely to keep companies clear 
of the grou If ite idea is to let its provisional order lie on the 
ere S we hope that private enterprise will defeat that 
objec 

Trowbridge,—At а meeting of the Council last week 
the question of applying for a provisional order for electric lighting 
purposes in the urban district was considered; but while it was 


unanimously agreed that no monopoly should be given tos private 


company in this respect, it was felt that the question was y ripe 


for such action being taken at present. 


Wallingford.—The Town Counoil recently offered to buy 
the gas undertaking for £7,500, but the company bas refused. There 
was some talk at the last meeting of electric lighting, one speaker 
remarking that its introduction would be the making of Wallingford. 
From remarks made, it would appear that a company might stand a 
chance of being allowed to introduce an electrio lighting installation 
here. 


West Ham.—It is expected that the electricity works 
will be ready for public sapply by September 29th. 


Weston-super-Mare.—4A special meeting of the Urban 
District Oouncil was held on 8th inst. to consider the following 
motion; “That all resolutions passed by the Council for the carrying 
out of their electric light provisional order, and such other resolu- 
tions as may be opposed to the transfer or lease by the Council of 
their powers under the said order to a company or other persons be, 
and are hereby, rescinded.” After the whole of the members had 
spoken a division was taken, with the result that the voting was 
equal— nine to nine. Tae chairman gave his casting vote against the 
motion to reecind, and it was therefore lost. 

The District Coancil has resolved by 10 votes to 7 to utilise land 
adjacent to the statutory hospital as the site of a generating station. 
When the approval of the Local Government Board is obtained, the 
clerk will instruct Mr. Hawtayne, the electrical engineer, to prepare 
plans and specifications and detailed estimates, and forward the same 
to the Government Board, together with an application for а 
loan to carry the scheme to completion. 


Whitstable,—The Urban Council decided last week to 
apply “at the proper time for a provisional order for electrically 
lighting the district, and when such order has been obtained to 
" proceed in the best and most economical way to procure the plant 
for generating and distributing electricity as soon as the district is 
ripe for its reception." 


Wolverhampton.—At the meeting of the Town Council 
on 12th inst. the Lighting Committee reported that they had had 
under паа а scheme er the On ud 5 5 а 
taking, involving a large capital expenditure, which i roposed 
submit to the Council in Dotobez The scheme provides for the 
extension of the generating and distributing plant at an estimated 
capital cost of £29,000, which should meet all demands likely to be 
received in the winter 1899-1900. The Committee recommended that 
machinery costing £3,200 be obtained at once, this plant to form part 
of the scheme previously referred to. The Committee further asked 
that the Finance Committee be authorised to apply to the Local 
Government Board for their sanction toa loan for the purchase of the 


Worcester.—At a recent City Council meeting, in reply 
fo Mr. Parker, Mr. Millington stated that the arrangements with the 

al Free Wiring Company had worked very satisfactorily, and 
16 premises had been wired under the system. They had as many 
Customers as they could take, but they hoped shortly to be in a posi- 
tion to take а great many more. | 


ELEOTRIC TRACTION AND. MOTIVE 
POWER NOTES. 


Another Proposed Underground Electric.—Suburban 
London On the north-west is to bave an electric pr ae 
railway into town, if the powers are propitious. А Bill will, 


visit any districts necessary 


from the city generating station, should 
the application. 


according to the Financial News, be introduced next session to obtain 
the right of cons a railway from Oricklewood, through 
Kilburn and under Hyde Park, to Victoria, This is a district which 
has been developing very rapidly of late years, and is still eapable of 
considerable expansion. But not only would the district benefit by 
the new enterprise; such a railway would greatly relieve the traffic 
along soe Edgware Road and Park Lane. Vested interests may be 
oppose. 


Baker Street and Waterloo Rallway.—We learn 
from an exchange that preparation for work on tbis railway, which is 
to be worked electrically, is being 


under the Thames near the above bridge, np O Ea y aon 
Шу Circus, Regent Street, 


Blackpool.— At last week's Town. Council meeting, Mr. 
Brodie moved tbe adoption of the Electric Lighting and Tramway 
Committee's minutes, and called the attention of tbe Council to two 
resolutions accepting tenders for combined electric lighting and 
tramway traction posts for tramway cables in connection with the 
overhead trolley system. These two tenders, he said, bound the 
Council to the overhead system. They had discussed the question 
last year, when the proposal encountered strong opposition, and the 
apn ова рав € by the puer ibas Board, which 

ven them wing powers. А argument against the 
scheme had been the fact that the Promenade had not been widened, 
but they were told by Mr. Qain, the engineer, that the town would 
save £1,500, while when the Promenade was widened it would only 
take £500 to remove the posts. Mr. Brodie also mentioned that the 
penny fares had been such s success that they had decided to recom- 
mence them on October 1st ; the penny fares would then obtain until 
June next, with the exception of Easter and Whit weeks. The 


minutes were 


Colywn Bay.— At a special meeting of the Urban 
District Oouncil last week, the clerk submitted a draft of the pro- 
visional order about to be granted by the Board of Trade, to the 
pouces of the light railway between Colwyn Bay and Llandudno. 

e Council's barrister re that all the clauses were satisfactory 
and in conformity with the arrangement come to with the syndicate, 
with the exception of that referring to tbe supply of electricity, 
which required slight alteration. The Council appointed a small 
committee to see that the clause was put right. 

The Light Railway Commissioners have intimated their intention 
to sanction the construction of the railway. | 


Coventry.—At Tuesday's Council meeting, having regard 
to the proposal of the Ooventry Electric Tramways Company to alter 
the existing lines in the city, and to effect other improvements in 
their system, the General Works Committee recommended that Cross 
Cheaping and the Burges be paved with granite setts, the estimated 
cost being £1,000. The committee also resolved that in all future 
extensions of telephone wires within the city the same be required to 
be placed underground. The recommendation was adopted. 


Dover.—At the Town Council meeting on Tuesday, it 
was Officially reported that the first year’s working of the Corpora- 
tion electric tramways, after allowing for payment of interest and 
instalments of the loans, had resulted ina profit of £1,300 being 
earned. This is equivalent to a 2d. rate. A total of 1,794,903 
persons have been carrjed at the universa! fare of 1d. . 


_ Dublin.— On (th inst. the electric tram service from 
Nelson's Pillar to Dalkey was inaugurated. 


Dundee,—A conference took place in the Town Hall, 
Dandee, on 8th inst, between the promoters of the Dundee and 
Broughty Ferry light railway and the Tramways Committee of 
Dundee Town Council, for the purpose of discussing the scheme, 
With ч to Railway No. 1—from the High Street of Dundee to 
the burgh boundary at Oraigie Terrace—it was practically arranged 
that the promoters should abandon that portion of their undertaking, 
on the understanding that а Tramways Act was promoted by the 
Town Council giving them power to constract a iine of their own 
from High Street to the burgh boundary to meet Railway No.2. As 
regarded Railway No. 4—the line from the burgh boundary to Barn- 
hill—it was indicated that the Council were prepared to give their 
support to it, provided a sstisfactory running arrangement wore 
entered into, and in the meantime it was arranged that an agreement 
ole be drafted embodying the terms. 


Exeter.—The syndicate which runs the Exeter horse 
tramways applied to the Council of that city, on Wednesday, for 
their consent to the trams being Propelled by electric traction on the 
overhead trolley system. The Corporation manufacture their own 
electricity, and the syndicate will in all probability obtain its power 

e Council eventually grant 


Various matters were 
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Dewsbury.—The General Purposes Committee recently 
recommended that the application of the British Electric Traction 
Company to Parliament for power to construct and run ташта 
abould be opposed, and that the borough electrical engineer sh 
report upon a scheme of tramways in connection with the local 
electricity works. This was agreed to by the Town Council. 


Gateshead.—The City Conncil last week considered a 
report by the Parliamentary Committee on the tramway question. 
The Committee that they had considered the question 
whether the tramways of the borough should, in the future, remain in 
the bands of a company, or be taken over and worked by the Oor- 
poration. The Committee, so far, did not see their way to e an 
opinion on the important question, and recommended ore any 
decision ie come to ird the брен of the 9 and District 
Tramways Company to postpone exercise of t powers to pur- 
chase the tramway undertaking for а further pericd of 21 years chat 
the Council should obtain expert evidence as to the probable cost of 
construction and equipment of tramways in the borough on the over- 
bead electric wise system, including an estimate of the probable cost 
of purchase by the Corporation of tbe existing tramway undertaking 
at the expiration of the current period of 21 years from the date 
when the promoters of the.tramways were empowered to construct 
the same. The Committee also recommended that ex evidence 
should be obtained as to the advantages (if any) w would be 
derived from working electric tramways and electric lighting from 
one central station. The Committee had decided to recommend the 
employment of Dr. John Hopkinson to make the report, but 
after hearing of his sad death they advised the Council to 
engage Prof. Henry Robinson, engineer to the Imperial Tramways 
Company. We do not know whether the italicised words are 


as they appear in the minutes, but printed as they are in this: 


T in the Newcastle Leader they are incorrect. . J. Clifton 
Robineon is the Imperial Tramways ера engineer. In the 
course of discussion Ald. Armour urged the m on 
of the tramways would be & very serious barrier to extensions to 
the outlying districts. He moved that the report of the Parlia- 
mentary Committee relative to the tramways be not adopted, but in 
lieu thereof that the offer of the company be accepted, subject to the 


à urther 
Armour motion was made to read as follows :—" That the recom- - 


mendation of tbe Parliamentary Committee relative to the tramwa 

be not adopted, but in lieu thereof that the offer of the company 

accepted subject to their agreeing to the same clause as is inserted in 
the Btockton Tramway Company's Order, empowering the Corpora- 
tion to purchase at the end of seven or 14 years, and agreeing to 
half-penny fares in the townwards portions of their proposed lines; 
and that it be an instruction to the town clerk and the Parliamentary 
agents to an agreement providing for this and otherwise 
safeguarding the interests of the borough." In this form it was 
carried by 18 votes to 11. As amended the report was then adopted. 


Great Yarmouth.—Acting on the advice of Mr. W. H. 
Preece, the Town Oouncil resolved on Tuesday to retain their 
monopoly to supply electrical energy to Gorleston and Southtown, a 
district of some 14,000 inbabitants, and instructed their surveyor to 
bring up а report on the question of extending electric lighting to 
that part of the borough. A communication suggesting that the 
British Thomson-Houston Company should lay down and work electric 
Corporation, and together with the question whetter the Oorparstios 

on, an wi question whether the 
should proceed with a tramway scheme, was referred to committee. 
In the course of a discussion, Mr. F. Arnold stated that for the first 
time the public had no deficiency to meet in connection with the 


Corporation’s с lighting undertaking. Оп the contrary, there 
msi net surplus 0? £200 this year, and j^ anticipated that much 
greater profit would be made. 


Grimsby.—The work of relaying the tramway lines has 
been commenced by the contractor, Mr. C. 8. Duke, of Plymouth. 


The work will be carried out in sections, the rails being laid suitable 
for the proposed eléctric trhction. 


Halifax.—Apblication is to be made to the Board of 
Trade for their вапсМоп to the ration borrowing £10,000 for a 
generating plant and underground mains required in connection 
with the tramway ext8osion. In laying mains for the tramways ex- 
tensions provision will be made for electric lighting in Union Street, 
Market Street, Northgatd End, North Bridge, Wards End, to Free 
School Lane, and frcm the bottom of Gibbet Street to the Fire 
Brigade Station. 


Neweastle.— The question of visiting other towns to see 
electric tramway systems was before the City Council last week. A 
visit will probably be paid to the Middlesbrough-Stovkton line 
recently opened. 


Paisley.— Having heard the definite proposals of the 
British Electric Traction Company with reference to their scheme of 
electric traction for the burgh tramways, the provost, magistrates, 
and a number of the town councillors proceeded last week to Glas- 
gow, and bad а confeszepnqé. with the Tramway Committee there 
regaiding the proposed extension of the city tramway system to the 
burgh. Beside having a clear statement of the future 
the Glasgow Co , the question of the karen dn the Paisley 
lines was also fully gone into. It is stated that the of an 
ment between the two bodies were arranged. The town cler of 
Paisley and Mr. Johnstone, of the Glasgow town clerk's office, were 


tentions of © 


empowered to put the agreement into form, and submit it to the 
Palsy Corporation. The Light Railway Commissioners’ inquiry 
into the application of the British Electric Traction Company, 
authorising light n the counties of Ranfrew and ; 
tekes place on Tuesday, inst. 


Russia.—Two of the horse tramways in Moscow are 
being converted into electrio lines, and а large central station is 
being erected to supply the necessary electrical energy. 


Southport.—Au extraordinary general meeting of the 
Birkdale and Bouthport Tramway Company was held on 9th inst. to 
consider the proposed sale of the company’s system to the British 
Electric Traction Company, Limited. е Ohairman went at length 
into the ons with the company, and the terms of the 
agreement. The conditional agreement was then unatimousl 
3 the direotors were empowered to carry 


Sunderland.— The report of the deputation of the Tram- 
ways Committee on the question of electric traction is a most 
ela compilation. A copy of it is now before us. It contains 
the deputation's notes on the electric tramways of Hamburg, Brussels, 
Dover, and Leeds, and some exoellent full page pictures of these 
үш: are shown. The Bunderland borough os iil on 
cable system, and the borongh electrical on e 
systems, the cost of construction and working expenses being given 
of trolley, accumulator, conduit, and cable systems. A schedule of 
8 5 extensions, which the deputation considers desirable, is 
inclu As we have already stated when giving some notes on 
this report the deputation recommends the adoption of the overhead 
wire system. This report in the useful form in which it has been put 
together makes an important addition to the already numerous pub- 
lications of a similar character which have been issued by a number 
of other important towns in the kingdom. If such documents 
exercise m influence upon the municipal mind, there need be 
little doubt which way the tramway matter will turn at Sanderland. 
May Mr. J. F. C. soon find busy with the equipment of 


Swansea.—The application for an interim injunotion 
restraining the Swansea on from interfering with the work 
of re-laying the Swansea 5 irem by the British Electric 
Traction Company, came before the Judge in Chambers in London 
ou err k last week, when the whole question was referred to the 


Vienna.—The protracted negotiations between the Vienna 
Town Oouncil and the 5 Company, based upon the proposals 
submitted by Messrs. Siemens Halske, of Berlin, have now, acoord- 
ing to & financial contemporary, been brought to a successful issue. 
Under the agreement entered into, the l authority will acquire 
the tramways and lease them to & new company until the year 
1925, the whole of the lines to be converted to the electric system. 
The new company to be constituted will 40 per cent. on the net 
receipts to the local authority by way of rental, and at the expiration 
of the concession the whole of the plant and equipment will pass 
into the possession of the town without payment. 


Wolverhampton.—At a special meeting of the Town 


Council on the 13th inst. Alderman O. T. Mander (chairman of the 


5 ), moved : That in pursuance of the provision 
of the ways Act the Oouncil ved that, subjeot to the 
. Limited. т uiting them te call to th 
ton ways Oom $ requi: sell - e 
Council so much of the undertaking of the said company as is within 
the borough, and as was authorised by the Wolverhampton Tram- 
ways Order, 1877, ав confirmed by the Tramways Orders Confirma- 
tion Act, 1877." Alderman Mander said the matter was a purely 
formal one, and if the Council voted Men it the company would 


have mein seven years’ lease. resolution was passed 
у, 


TELEGRAPH AND TELEPHONE NOTES. 


Fire Alarms and Telephones.— The Fire Brigade Com- 
mittee of the London County Connel, in the course of a ү 
вау:—'“ For а long time past question of utilising the 
posts for the transmission of telephonic messages has been under 
consideration. After considerable inquiry and investigation the 
chief officer has devised an arrangement by means 
portable telephone, to be carried on an engine, can be plugged into & 
fire-alarm post. This will enable a message from a fire to be sent by 
telephone, and will in many cases obviate the necessity of sending 

a coachman with a written message. Arrangements have been 
made with the Post Office, which provides and maintains the fire- 


alarms for the Council, to supply the necessary telephones, and to 
make plag-holes in the alarm posts.” 


Manchester Telephone Service.—The telephone service 
is — attention, and it is understood that the Postmaster- 


General is still consi the application of the New Mutual 
Syndicate to be 


to set up a rival system to that of 
the National Telephone Company. 
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The Pacific Cable.—From the Australian press we gather 
that last month the Premier of Queensland learned from the Prime 
Minister of New South Wales that an informal conference had been 
held in London on July 29th. Oanada was represented by the 

Postmaster-General and High Commissioner of the Dominion. New 
а Wales, Victoris, Queensland, and South Australia were repre- 
their respective Agents-General. The Im orem А 
the Vidc eem dd of Western Australia and 

not 5 resentative гате ру that Canada 
would probably guarantee to бочу of the total cost, but no more, 
and the Postmaster- General of the Dominion undertook to do bis 
best for the scheme on this basis. The contribution of the Imperial 
Government, it was stated, would certainly not exceed one-third. 
The conference inquired whether the Australian Governments would 
guarantee the remaining four-ninths. This inquiry is now receiving 
the consideration of the different Australian Governments. The 
Premier of New South Wales further states that the Australian 
Governments have been for some months moving in the matter of the 

Facific cable. The communications are, however, confidential. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down, Repaired, 

Wost 

Bt. Oroix-Trinidad — ... Nov. doch, 1896 . - 
Amason Company's enable 

Oable Gurupa... June 8h, 1688 7 
Accra-Kotonou eee .. Aug. 8th, 1898  .. Т 
Bolama- Bissao iis .. June 31st, 1898  ... vss 
Oyprus- ssi Feb. 10th, 1898  ... eee 
Perim-Assab .. ET 5 .. Sept. 13th, 1898 .. ~ 

. LAWDLINES. 
Indo-European Company's ... Sept. 9th, 1898 Bept. 9th 1898. 


The Telegraph Wire Export Trade,—Augast has 
Eade of this сопку in tlograph wiro and apparatus connected 
trade of this country in telegraph wire and apparatus 
therewith ; the tarts re eed showing a or tb 
of no less than £265,501 as com with £45,600 10 J 5 
wA £93 2 їп August, 1897. The activity which has thos prevailed 

1 for the better in the returns for the 
the value of the 5 year to the end ої Avgust 
being returned at £811,997 as compared with £700,748 in the 


т. riod of last ear, and £461 8 in the first 
EE W 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen,—The Corporation invites tenders for the supply 
fot one year, of сисаи supply meters, house fuse boxes and house 
service cables. Mr. J. A. Bell, city electrical engineer. See our 
" Official Notices,” September 2nd, for particulars. 

Ashton-under-Lyne.—Ootober 8rd. The Corporation 
wg installation 


Committee is prepared to receive tenders for the 
wires, fittings, &o., for the electric lighting of the 


necessary 
ple market. The current eil bs supplied from the town mains. 


ting engineers, Messrs. Lacey, Olirehugh and Sillar, 78, King 
Street, Manchester. See our “ ОЙЛА Notices ” ” this week. 
Belgium.—October 27th. The municipal unthorities of 
Se tenders until October 27th for an installation of 
E in the new Flemish theatre їп that town. Tenders 
0 85 de Ville, Ghent, Belgium, from whence particulars may be 


pre 55 98th. The District Council is 
inviting tenders the supply of water-tube boilers, dynamos, and 
witchboards, accumulators, cables, pipes, arc lamps, and 

fications, &c., from Lebe consulting engineer, Mr. A. Н. 
reece, 39, Victoria Street, B. W 


The UE s Daily Tenders and Contracts, has to be 
— by June 1st, ug (a fine im for every 
onal day to completi maintained for 12 months. Labour 


9 

Ме 190 trated, (o be paid 

5 т воо гаша B pte aad 
cen pecifications seen wi 

obtained, S ерадан of aU anos from M. Le Sécrétaire 

unal A. De Bruycker), Gand, or at the оов of the paper 

mentioned Ц Tenders, on stamped paper, addressed 

м directed, with a certificato of deposit, to be by October 27th. 

— on Octo 9th. 


Ti 


verlos inert 
urst, on payment of £1 1s. See our 


Hull.—September 29th. Tenders are wanted for the 
lig light station. Fo eri write to 8 city — Me. А. E. 
on. For 
White, af the Town Hall 


Ireland.—September 27th. The Great Northern Rail- 
way Oompany ( d) is inviting tenders for the construction of 
about two tramway alongside the public road from Button 
to dios Baily Post Office (Sutton and Howth Electrio Tramway). 

55 specimens at the office of the enginser-in- chief, Amiens 
minus, Dublin. | 


om tember 20th. The Counoil шше Lenders 
attachment in connection 


сеен s and trolley wire and 
5 from the repre- 


y extensions. 
iiri ied the late Dr. John Hopkinson, 26, Victoria Street, B. W. 
„ ше Ону Бойы Г See our Official Notices ^ last 


Kingston upon Hall. сеш 21st. The Oorpora- 
tion invites tenders e erection of a tramway power station. 
For forms of eder d A» "further perticulars apply at the City 
Engineer's Office. 


Kingston-upon-Hull.—September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 0 аа 


2 sprinkler cars, and 3 traversing platforms. 8 
White, city engineer. See our Official Notices” August 19th. 


New South Wales.—October 17th. The New South 
to Daily Tenders and Contracts, 
inviting tenders for the supply for the D иш of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 


wire, 90 tons per wire, 70,000 1 16,000 zinc 
cylinders, 16,000 ditto, 50 ‘tons vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Geclanché), 


10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Farther par- 
ticulars, o., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.S W. 


Plymouth. October 6th. The Corporation want tenders 
for the supply of an enclosed (ironclad) continuous current motor, 
shunt woun fn 10 B. е, at 850—950 revolutions, for 520-volt 
circuit, complete with Spare aues ure, starting switches, and resist- 
ances. Borough elect 5 Mr. J. H. Rider. See our 
" Official Notices ” this week. 


Portrane. — October 8rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an olectric light installation for Portrane Lunatic Asylum, 
Oounty Dublin. See our "Official Notices," September 9th, for 


Rathmines and Rathgar.—Ootobsr 5th. The Electric 
Lighting Oommittee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and other boiler house 
plant, also high speed steam dynamos, condensing plant, overhead 
traveller, switchboard, underground cable hdi Са poete for 

incandescent street lighting, street lanterns, and incandescent lamps 
and meters. Consulting engineer, Mr. Robert Hammond. See our 


“ Official Noticas,” cr ese 9th, for further particulars. 


" Rotherham 55 e are * in- 
ted, says Dail rs and тасв, for the 
ys Daily а lig E 


Colliery, Rotherham, by electricity. per 
mission to inspect obtained from Mr. W. Hargreaves, agent, Roth well 
Kaign, Leeds. Tenders to Messrs. J. & J. Charlesworth, Limited, 


colliery proprietors, Milnes House, Wakefield. 

Roumania. 5 22nd. Tenders are being invited 
until ber 22 tho 8 authorities of Braila, 
Ro for the for the electric lighting of the co 
Particulars may be obtained from, and tenders are to be sent to 
La Mairie de Draila, Roumania, 


Tend 
to de Almaguo (Ciudad Бок), Spain, 
whence particulars may be obtained. Sie E c DE 
Torquay.—September 19th. The Electricity 8 
Goalies and аса x the monis trom of i M 
carbons for a period of 
Borough electrical ; 11. P. Storey. 
Notices,” September 2 for particulars. 


CLOSED. 
alifax.—We understand that it is proposed to accept 


tenders in connection with electric 
em Bteelworks с for 5 of about 


rails and 47 tons of fish 10s. ton. 
Be Сау & Co, polos and brackets amounting te about 
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Cardiff.— The following is a list of the tenders recently 
submitted to the Corporation for electric lighting plant:— · 


Name, Price. Engine. 

Parsons & Co., Newoastle . #9495 0 0 Turbine, Not the 
W. Н. Allen & Son, Bedford £2,760 0 0 Own make. plant 
Brush Electrical Engineering asked 

Company, Loughborough. £8,126 0 0 Universal. for. 
Siemens Bros. & Co. (&ccepted), 
281. London. es ^ .. 48190 0 0 Belliss. 
Easton, Anderson & Goolden, 

Eri - s Зр .. £8,179 0 0 Willans. 
Ferranti, Limited, Hollinwood £8,250 0 0 Own make. 
General Electric Company, 

London.. id у .. 8,310 0 0 Willans. 
Mather & Platt, Manchester. £8,388 0 0 Belliss. 
Siemens Bros., London .. . £8850 0 0 Willans. 
Electric Construction Company, 

Wolverhampton .. £8,450 0 0 Belliss. 
Mather & Platt, Manchester .. £3,559 0 0 Willans. 
J. Fowler & Co. - .. £8,624 0 0 s 
Electric Construction Company £8,685 0 0 » 
Ferranti, Limited, Hollinwood £8,800 0 0 ; 

Ditto ditto .. £8,800 0 0 Belliss 
NOTES. 


A Simple Positive Blue Print Process.—Mr. J. D. 

of the South Pacific Railway Company of San 

Francisco, writing to the American Engineering News, 
BAYS :— | 


We have recently worked out the following simple and practical 
rocess for making positive blue prints—that is, prints ha blue 
upon а white асаа and find it very convenient for the rapid 
duplication of stan drawings, and of maps upon which subse- 
quent рош or colouring is desired. No special skill is required to 
work it. 

We make our tracings with strong, black lines, using ins's 
" American White Label" Indis-ink. А paper negative is first made 
on ordinary photographic silver printing-out paper, such as Solio, or 
Kloro paper. We use the “ Victor Special” brand, which can be had 
in rolis 25 пеле by 1 5 50 and is vw аке To make the 
negative, cut the pa larger each way e tracing; place 
the tracing in an m eec blue-printing frame, face E ters is, with 
the side drawn upon away from the glass; on this 
face down, so that the inked lines and the sensitise 
contact; then print in the sun to a dark coffee colour. The print is 
soaked in water, until drippings from it are no longer . It is 
then placed in a fixing bath made up about as follows (exactness is 
not important): Hypo-sulphate of soda 1 ounce, water 25 ounces. 

The print will change in this bath to a uniformly light mahogany 
colour or dark buff. After becoming uniform in tint, it is left in 
the bath five or 10 minutes longer. It is then removed and washed 
for half an hour, then allowed to dry thoroughly, after which it will 
be much darker. When thoroughly dry the back of the negative 
should be given three good coats of the following varnish :- Canada 
balsam, 1 part by volume; spirits of 5 3 parts by volume; 
alcohol, 2 parte by volume. Apply gai үт а sponge. Let each 
coat dry before applying another. Work in a warm room. 

The result is а fairly transparent negative (reading backwards) 
of a queis colour, with clean white lines and figures, from 
which 
about twice as long as in the case of those ordinarily 

ы ves can be made from one 


finished. A fresh fixing bath shou 

batch of negatives made. Before the pene blue prints, 

test а small scrap of the blue print paper by waa before exposure 

to the light. It should wash clean, leaving no bluish cast to the 

per. Boaking and washing the paper negatives, as above, may be 

done in the blue print tray in which blue prints are being 
washed, as the two processes do not affect each other. 


Motor Cars in Paris.—The final examination for the 
newly created кшш of inspector of motor car traffic 
in Paris, took place on Thursday last week. There were 
воше dozen competitors eager to be nominated for this im- 
portant post. The successful candidate now bears the title 
of inspector of the traffic of vehioles propelled by mechanical 
motors. The salary is £120 per annum, and £20 for 
travelling expenses, and at the popularity of the 
autocar in Paris, the post is not likely to prove a sinecure. 


tive blue prints are made on ordinary blue print paper. 


lamps ought to be on an alternating circuit for the sake of 
i issi Series motor operation, 

es, hoists, conveyers, charging 

machines, table rolls, transfer cars, &c. They are 
all intermittently operated, and cause no loss in 
transmission lines when not running. (8) Shunt motors 
intermittingly operated. This covers lathes, pumps, shears, 
fans, and other machine tools. They operate more steadily 
than series motors, (4) Shunt motors operated continually. 
These apply to grinders, crushers, pumps, and such ma- 
chinery as is operated all the time. (5) Incidental uses 
covers lif sng moguin, signale, testing devices. Upon the 
design and balance of the foregoing plant depends the 
economy of an installation. With direct current plant it is 
not the motor which now gives trouble, but the controller, 
and for an entirely new plant it is a question to choose the 
correct current, alternating or continnons. Voltage is most 
suitable at 220 or 250, the latter for the larger planta, A fair 
but not excessive margin of power must be provided. A few 
load curves are aen as examples from which gome idea may 
be gathered of the nature of the duty at a steel works. An 
average diagram can be found by su ing & number of 
daily curves. In 24 hours the fluctuation was observed to be as 
follows :—At 6 a.m. the load is 400 amperes, increasing rapidly 
to 700 at 7 am. Just before noon it runs up 100 or 200, and 
falls to 400 just before 1 o'clock, runs up a little before 
6 p.m., and drops after 6 p.m. The oyole is repeated during 
the night, but the loads are a bit heavier, because of the 
light. Actual variations are numerous and sudden, the 
battery, if there is one, however, evens these out. Three 
distinct variations are observable. Rapid oscillations at the 
rate of one per second, others with a 80 minutes’ periodicity, 
and the six hours’ variation. Increase of plant, without a 
battery, renders more uneven the load fluctuation at the six- 
hour period, and reduces the first class of fluctuations, leaving 
the second unchanged. An accumulator would enable double 
the plant to be operated with the same generating power. 
In such case the author would place the motor load and light 
load on their own circuits, and he would compound the 


battery with a differential wound booster, and thus auto- 


matically regulate the load and voltage in the light circuit 
ys rome amount. For such a use, 8 is, e & regu- 

r, the storage mese бк very well adapted. It is very 
useful, also, to run light loads when the steam plant is shut 
down, ав on Sunday. 


 Simla Water-Power Scheme.—It is understood, says 
an Indian newspaper, that the proposed scheme to obtain 
ое from the Sutlej to be transmitted electrically up 
the hill for use at the spring water pumping stations instead 
of steam, and also for electric lighting, is considered pos- 
ne but financially impracticable at present or in the near 
uture. 


Electricity for Tunnel Haulage.— The passage h 
the St. Gotland tunnel is described to us by a recently 
returned traveller as having been sometbing appalling during 
the recent hot season. With smoking locomotives burning 
briquette coal the journey of 9} miles, which occupies about 
20 minutes, is almost unbearable. Our informant states that 
there is not far from the tunnel mouth a stream of fair 812°, 
which falls about 1,100 feet ia a course of four miles by road, 
во that the water could easily be piped to Gosschenen, a dis- 
tance of 2} miles by road from the Devil’s Bridge, nearly 
1,000 feet above Goeschenen, and utilised on Pelton wheels 
to work the tunnel by electricity. | 
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The American Electro-Therapeutic Association.— 
The eight annnal meeting of this. iation has been held 
on Tuesday, Wednesday, and Thursday this week (13th, 14th, 
and 15th) at Buffalo, N.Y. The programme incladed an 
exhibition of electrical apparatus for diagnostic, therapeutic 
and radiographic work. Arrangements were made for a 
series of 10-minute discussions on electrotherapy, of special 
interest to the general practitioner, including Effect of 
Electricity on Tissue Metabolism, Electro-diagnosis, Diseases 
of the Nervous System, Diseases of Women. Genito-urinary 
Diseases, Maglignant Growths, Orthopæ lie Uses, Diseases of 
the Eye, &c. The following papers were promised :— 


Dr. A , Paris, France, Note on New Applications of the 
Sinusoidal Current in Electro-Therapeutios" ; Dr. Gautier, Paris, 
a “The Hydro-electric Bath with Biausoidal Current in Disease; 
2) “Оп the value of the Hot Air and Light Bath in Disease; 
(3 " Two years of Practice іп PED * (4) “ Blectrotherapy 

Gynecological Applications; " Dr. Felice Le Torre, Rome, 
Italy, Electricity in the Care of Uterine Fibromyomata ; " Dr. 
J. Inglis Parsons, London, England, “The Effect of 4 
Tension Disc upon Micro-o ms;" Mr. Nikola Я 
New York, "High Frequency llator for Electro-therapeutic 

* Dr. Wm. О. Krauss, Buffalo, Oase of htning 

Stroke without Serious Consequences ;" Dr. Lucien Howe, Buffalo, 
“The Method for using ‘Devon oO. in Certain Forms of Oon- 
„John O. Roe, Rochester, N.Y., “The 


mes of Eleotrici in Diseases of the Nose and Throat; Mr. J. J. 


Carty, E. E., “New York Oataphoresis;” Dr. J. H. Kellogg, Battle 
vor Mich., “The Electric Lig са Dr. M. A. Oleaves, New 
or Metallic Electrol Laboratory Experiments; ” 
(2) “Electrical encores tan) Inflamma Exudates; " “ Oata- 
horesis and Metallic Electrolysis,” by Wm. J. Morton, New 
ork; Dr. W. J. паза Ann Arbor, Mich., 


lated; " Dr. Robert Newman, New York, “ Electricity 
and Strictures of the Eustachian Tube;" Dr 


ty and Allied Remedies in Treatment of Strictures and 


“u 
y 
Ohio, “The Misuse or Abuse of Electricity as a Therapeutic Agent; 


Dr. W. Scheppegrell, New Orleans, La., “ Electricity in Diagnosis of 
Disease of the ar; “ X Bay Burns," by Dr. W. H. Harris, Toronto, 
Ont. An illustrated lecture on the X Ray was to be delivered by 
Dr. Wm. J. Morton, New York. 


The Association is to be congratulated upon its splendid 
showing of papers One cannot but wish that this country 
paid the same amount of attention to electro-therapeutics as 


the members of the medical and electrical professions in 


America are doing. 


Aqua Ammonia for Fire Extinction.—The National 


| Druggist says that one of the best agents for extinguishing 


fires is aqua ammonia, without any addition whatever. Our 


contem has had personal experience with the almost 
marvellous power of this mb dane ш this direction :—“ In 
one instance where fire had originated, probably from spon- 
taneous combustion, in a pile containing several tons of 
cotton and the interior of which was almost a solid 
body of live coal, a half-gallon of ammonia completely 
smothered the fire. In another, which occurred at Savenay, 


France, the vapours of a tank containing 50 gallons of 


gasoline caught fire in the linen room of a laundry. The 
room was instantly a mass of living flames, but а gallon and 
a half of ammonia water thrown into it completely and 
almost immediately extinguished the fire. The ammonia was 
in a [ig demijohn їп an apothecary's shop next door to the 
laundry, and was thrown into the room by the druggist as 
an experiment. To use his own words in reporting the cir- 
cumstance—in the Union Pharmaceutigue—M. Jannean, 
the pharmacist, says: The effect was instantaneous—tor- 
rents of black smoke rolled upward in place of flames, and 

a moment every trace of fire was gone. So completely 
was the fire extinguished, that workmen were enabled to 
enter the room almost immediately, where they found the 
iron tank of gasoline intact. 


Electrical Work in Austria-Hunxary.— The Vienna 
correspondent of the Economis! gives some interesting notes 
on this subject :—'* Whilst Vienna is sighing under the 
almost insupportable tyranny of having all its streets and 
thoroughfares dug up for the laying of perfectly superflnous 
gas pi ince those that are in the ground would serve quite 
well until such time as gas is replaced by the electric light 
—the Bohemian cities are opening their gates wide to elec- 
tricity, the works of which are established on a large scale, 
80 as to serve for lighting p and motors for industrial 
concerns at the same time. The City of Komotan has just 
signed a oontract with the Imperial Continental Gas 
Association in London for the introduction of electric 
power, and the current for industrial concerns to work 
machines, &c., will be delivered at 85 per cent. lees cost 
than that required for lighting the city. The City of 
Warnsdorf is entirely lighted by electricity, Siemens 
and Halake being the firm that provides the supply. At 

resent а narrow gauge electric railway is being built 

tween Warnsdorf and Rumberg, both busy manufac- 
turing towns, and plans for similar local railways are 
being worked ont in many other towns of a similar 
character. Johannes is another town lighted by elec- 


. tricity, and Grottan is busy at present laying the cables 


for the streets, while nat manufacturing establish- 
ments аге already ligh by incandescent lights. 
In Morchenstern, er manufacturing town, large 
electric works are being built. The Town Council 
of Biela bas just voted the necessary sum for electric 


_ lighting and electric tramways. In Aussig an electric city 


railway will soon be complete. Teplitz is quite a centre 


for electric works, and it is from there that a number 


of neighbouring cities are being provided with electric 
light and motive power. In the district of Bensen several 
manufacturing centres have been connected by an electric 
railway, and the motive power will be obtained by 
making use of two strong waterfalls, the proparty of 
two manufacturers. In Marienbad an electric railway 


. from the station to the town will be built this winter, 


and another in Königgrätz. The electric tramway of 
Pilsen, one of the oldest towns of Bohemia, will be 
opne to the public on December 1st. The coal mines 
of Briix, which are under Government management, are 
being provided with a oomplete system of ventilators, 

mping engines, and railways all worked by electricity. 

rom Prague quite a number of electric railways branch 
off to different industrial centres, and now all the tramways 
of the Bohemian capital are to be changed to electric 
railways. In the Tyrol some of the water-power which is 
favourably situated is also to be utilised. At present a 
company has been formed in Munich which will make the 
first trials with a waterfall of several thousand horse-power 
near Matrei. Some electrical and chemical manufaotories in 
neighbouring towns have already subscribed for the motive 


power that is thus to be obtained.” | 


Tacoma-Seattle Electric Light and Power Scheme.— 
The Engineer hears from Chicago that oontracts have just 
been let in that city which will result in supplying the cities 
of Tacoma and Seattle with electric light and power on a 
scale equal, if not superior, to that furnished at Niagara. 


Tbe project is perhaps the most wonderful development of 


hydraulic power yet undertaken in the United States. 
Snoqualamie Falls, which аге to supply the power, are 22 
miles from Seattle, and about the same distance from 


- Tacoma, in an air line, and have an unbroken vertical fall 


of 270 feet. The waterfall is the only one of commercial 
utility west of Spokane. The flow of the river is equal to 
80,000 H.P. at low water, and the plan ‘of installation is 
such that, at a small additional expense for dams and reser- 
voirs, the entire drainage from the snowfields of the Snoqua- 
lamie watershed of 1,000 square miles will be available, 
making over 100,000 H.P., whenever the business of the 


adjacent cities may demand it. 


Costs of Running a Motor Car.—The Elliott Company 
of Oakland, Cal., claim that their 2-H.P. gasoline oar costs 14d 
per hour, and its purchase price is £150. It climbs a grade 
of 1 in 5 with two passengers, and can make 15 miles рег 
hour on a good road, Its weight is about 700 lbs. 
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Electrolysis of the Alkali Salts of Organic Acids.— 
In a recent issue of the Chemiker. Contrablatt, II., 518, there 
is a paper which has been taken from the Bull. Acad. Roy. 
Danemark, $97, the author of which was Julius Petersen, in 
which he carefully considera what happens when organic 
alkali salts are eleotrolysed. From the results obtained from 
previous investigator, supplemented by his own work on 
the eleotrolysis of acid solutions of the potassium salts of 
acetic acid and its homologues, the author represents the 
decomposition as taking place in accordance with the fol. 
lowing equations :— ` | 

(1) 2C, Ben + 1°CO, H = 2 C Hon + 1 CO, + Hs. 
aon B, 4-1: 00, + Н, O =2 C, Hj +1°C0, 

+ O. ! 


(3) 2 C, Hon + 1 COs = Cen Ayn +: + 2 CO; 

(4) 2C, Hon + 1 00, = С, Aon + 1 CO, C, Hon + 1 
+ COs. 

(5) 2 C, H4 ＋ 1 СО, 4-022 C, Han + Н, O + 2 

ge 
When a dilute acid solntion of sodium formate is elect:o- 
lysed, as the current intensity increases the amount of car- 
bonic anhydride formed. by oxidation of the acid decreases, 
but in a concentrated solution variation of current intensity 
has little effect on this action. As the concentration of the 
solution is diminished, more oxygen and less carbonic 
anhydride are liberated. The end products of the electro- 
lysis of these acids are those of (8), (4), and (5). Acetic 
acid is decomposed mainly in accordance with (8) and (1); 
in this case, the formation of methylic acetate was confirmed, 
Propionic, normal butyrie, and isobntyrio acids are decom- 
posed for the moat part to (5), and ч) becomes 
more important as (8) diminishes, · In the ease of propionic 
acid, ethylio propionío was found amongst the products of 
electrolysis: The quantity of butane liberated varied 
directly, and to the quantity of oxygen inversely, with the 
current intensity and the concentration of the solution. A 
solution containing 14 per cent. of the salt gave the maxi- 
mum yield of ethylene, - Butyrio acid yields propylic and 

ropylio butyrates. More hexane and propylene and less 

ogen are liberated when the current intensity or the 
concentration of the solution is increased. Isobutyric acid 
yields di-isopropyl and isopropylio аа Variations of 
current intensity or concentration of the solution have the 
same effect as in the preceding case, but the amount of 
di-i ору! formed is less than the amount of hexane 
оа эм from the normal acid under like conditions. 
When oralio acid is electrolysed, the current intensity 
bas no effect on the nature of the products, bui as 
the solution is diluted the amount of oxygen liberated 
increases. — Malonio acid yields a quantity of 
ethylene; the amount of carbonic oxide increases 
slightly with current intensity, but much more with the 
concentration of the solution, An acid solution of potas- 
sium succinate gives neither carbonic oxide nor acetylene. 
The amount оѓ ethylene liberated, however, increases with 
the current intensity and the concentration of the solution 
much more than in the case of any other acid; a 0'5 per 
cent. solntion of the salt with 1°5 amperes at 0° gave 0°25 
per cent. of ethylene in the gas obtained ; and a 40 per cent. 
solution, 28:7 per cent. of this gas, Івовпосіпіс acid yields, 
not only oxygen, hydrogen, carbonio anbydride, and carbonic 
oxide, but also traces of ethylene and acetaldebyde. Less 
oxygen is liberated than in the case of succinic acid, some 
of the oxygen being used for the formation of acetaldehyde. 
The amount of ethylene and of acetaldehyde both vary 
directly with the current intensity and the concentration of 
the solution. Phenylacetic acid yields small quantities of 
benzaldehyde and benzoylphenylio acetate in addition to 
oxygen, hydrogen, and carbonic anhydride. 


Heavy Cable Tests.—Some recent cable teste, made in 
Germany, of wire cable 3:6 inches diameter, com of six 
strands round a tarred hemp centre, showed that the breaking 
strain of the combination was 75 per cent. of the required test 
strength of the wires alone. Thecable contained 1,080 wires of 
a total cross section of 2:8 square inches, The total tension 
was 650,000 Ibe. The breaking stress was thus about 
196,000 Ibs. per square inch of cross section of wire. 


When is an Arc Lamp Carbon not an Arc lamp 
Carbon ?—This is not a frivolous conundrum, says the 
Financial News, but a serious question which. bas recently 
arisen with regard to the duty payable on such imports into 
the Unked States. Under the Tariff Aot of July 24th, 
1897, a duty at the rate of 8s. 9d. 100 was chargeable 
on im = carbons. · 1 sd ru above са carbons re 
commonly im in lengths of from 44 inches to 14 inches, 
and seis e upon long as 16 inches, d d even' 20 inches, 
After the Act came into force, the carbons suddenly grew in 
length to 24 inches, 29 inches, and 86 inches each, evidently 
with the idea of ciroumventing the provisions of the Aot. 
By cutting these sticks into ordinary lengths, importers 
would get practically 200 to 800 carbons, while only paying 
the tariff on 100. On this being discovered the Treusur) 


Department issued instructions for charging every 12 inches, 


or part of 12 inches as a complete carbon; but the importers 
contested the legality of. this, and Judge Somerville sup- 
ported their view that the question of length could по be 
considered under the Act. But the Out toms authorities 
were not to be beaten, and they have decided that rods. of 
carbon a yard long are not arc lamp carbons, but come under 
another ph in the Act, which imposes a 85 per cent. 
ad valorem duty on “articles com of carbon.” Oar 
contemporary's correspondent says that a revision of the Act 


is also talked of, so that the carbon manufacturers are 


probably now regretting their ingenious attempt to evade 


the exactions of the tariff, 


New Developments in Central Station Plants.—The 
addition of a * 400 kw. detonator” at the Tunbridge Wells 


_ electricity works, “only points ta the fact that the electric 


lighting in the borough has a great future before it.“ So 
says а Io al scribe in the Tunbridge Wells Advertiser! An 
future, forsooth! “Already there are three 


exceptional 
. 75-kilowatt detonators and one 25.” The writer эп that 


he recently visited the works, and had the “ wonderfully 
intricate machinery explained to him by one of Mr. Boot's 
assistants. He apparently has not profited by the assistance 
given to him, for he proceeds to вау: The detonators already 


in working order are more than sufficient to keep up the cur- 


rent.” “The new detonator is to be worked by a high and low 
pressure cylinder.” It must not be thought that the lighting 
of Mount Ephraim has necessitated the building of the massive 
engine." e will spare our readers, and quote nothing 
more from this article. We will only ask, “ When is an 
alternator not an alternator ?" and our local scribe provides 
the anawer, * When it’s a detonator.” When is a detonator 
not a detonator?” . “When it's a massive engine," we are told. 


The Smoke Nuisance at Pittsburg.—In a recent 
issue the American Manufacturer remarks that the muni- 
cipal ‘sathorities of Pittsburg have begun another orusade 
against the smoke nuisance, and tests of the steam plants at 
various establishments are now being made. The best feature 
of this movement is that common-sense methods are to be 
ured, and the investigation is not to be made for the purpose 
of introducing any particular device. The official having the 
matter in charge is quoted, says our contemporary, a8 saying 
that the question of smoke abatement will be dealt with in a 
рана way, and he notifies all steam users within the city 
imits that, instead of patting them to any additional expense 
and tronble, in every case the plans he proposes to pat in 


operation will mean the saving of at least 15 per cent. He 


states that investigation so far has shown that the smoke 
nuisance is due, first, to improperly constructed furnaces ; 
second, to a lack of ample boiler room ; and third, inadequate 
means to keep the fines and boilers free from scale and soot. 
The main trouble, he declares, is lack of ample boiler capacity, 
as this causes the boilers to be driven to their utmost, and 
great quantities of smoke are the inevitable result, Therefore 
the generating capacity of the boilers should be sufficiently 
in excess to easily meet the requirements for power. 1 
foregoing plain facta are too often lost sight of in dealing 
with the smoke question. In attempting to abate the 
nuisance too little attention is paid to the condition under 
which a steam power plant is being operated. Instead of 
working by the best methods, and providing a plant able to 
meet requiremente, an inadequate equipment is pushed beyond 
ita proper limits, and the owners then hunt for some device 
that will accomplish imposibilities, 
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The Economical Carboning of Are Lamps,—There is 
an article in the New York Llectrical Engineer on this sub- 
ject by Мг. W. J. Clarke. He says :—“ For some unaooount- 
able reason it seems that but few lighting stations are aware 
of the fact that it is possible to reduce greatly their operating 
expenses by giving proper attention and study to the carbon- 
ing of the aro lamps. The large majority of the stations 


have for years been using double carbon lamps, in order that 


it may be possible for them to operate the lamps all night, or 


for two nights where the lights are extinguished at midnight. 


Now it is quite possible to give just as good, if not better, 
results by so carboning the lamps tbat a double lamp will 
ran two whole nights of 14 hours each, and in this way it 
will be readily seen that the number of trimmers will be 
reduoed one-half, on account of the fact that while one man 
can carbon, say, 50 lamps per day, where each lamp will only 
burn one night, it is quite possible for the same trimmer to 
carbon just double the number of lamps if they are so car- 
boned as to burn two whole nights. This reduction in 
trimmers is accomplished by each man taking а circuit of 
100 lampe instead of 50, and carboning one-half of them 
each day. It may at first seem strange that the number of 
hours that an arc lamp will burn may be nearly doubled by 
a slight chapge in the carboning as well as in the current; 
bat the writer has proved again and again by practical expe- 
rience that this can ba quite readily acoomplished by using 
Finch plain carbons in the upper holders and 4-inch copper- 
coated carbons in the lower holders, and then reducing the 
current on the line from 94 to 9 amperes. It will, of course, 
be necessary, as soon as this is done, to alter slightly the 
adjustments of the lampe, but the larger carbon in the upper 
holders has the effect of giving the appearance of a much 
t 


steadier and stronger lig than formerly, so that the ойу 
authorities usually consider that the service has been greatly 


improved just as soon as the change has been made." 


Fly-wheel Accident, —A fiy-wheel at the Penistone 
works of Messrs. Charles Cammell & Co. burst recently into 
а score-of pieces. It was the fly-wheel of a rolling mill, was 
90 feet in diameter, and weighed 40 tons. It killed two 
men, and a quantity of machinery was wrecked. It appears 
that the governors of the engine were out of order, and 
regulation had to be effected by hand. Just before the 
accident the attendant had left the engine room to attend to 
other work a few yards away. Rolling was in progress when 
he went ont, and apparently it must have been over when he 
returned, and probably the engine ran away, not being 
Miren: and the fly-wheel burst, the attendant having his 

d on the wheel ready to stop the engine, and stending by 
until it did stop. There was no blame found attachable to any- 
one, but we think that where an engine has no governor, there 
ought to be great care exercised in always having a man to 
stand by to shut off steam when work is thrown off. Cast- 
iron is not very suitable for fly-wheels of any kind, the limit 
of 80 feet per second being soon reached and passed if an 
engine runs away for only a few seconds with so large a 


wheel. 
New Chronograph.—The Zngineer says that a chrono 
graph has, according to the Deutsche Uhrmacher Zeitung, 
invented, whioh is said to excel by far all former 
achievements in this field, and to admit of measuring one- 
millionth part of a second and even smaller spaces of time. 
The apparatus is based on the following principle :—At 
the end of a tuning fork of a very high number of vibra- 
tions, a hole is provided, through which a pencil of rays falls 
upon the case of a revolving cylinder, whose circumferential 
Velocity is 80 metres per second. In consequence of the 
quick vibration of the tuning fork and the rotation of the 
cylinder, the said Juminous tuft describes upon the cylinder 
—which is doubtlees covered with paper sensitive to light— 
a curve whose dimensions correspond to certain particles of 


Obituary.— We regret to announce the death at Kur- 
rachee of Lieut.-Col. Н. L. Wells, O. I. E. and R.E., 
Director of Telegraphs, Persian Gulf, from enteric fever. 
He waa 48 years of age. 


British Assoetation.—Next year's meeting of the B.A. 
Will be held at Dover, the president for the being Prof. 
Michael Foster. The 1900 meeting will take placeat Bradford, 


pan 
£1 shares, to acquire and 


Road , solicitor; Harry 
“butcher; 8. Wallace Turner, Boar's Head Hotel, 


. 


Presentation.—On the occasion of the retirement of 
Mr. Stewart from the position of electrical engineer-in- 
chief of the on Electricity Supply Works, Derby, 
with which he been connected from their inoeption, 
the staff showed their esteem and appreciation by present- 
ing him with a walnut cabinet of dessert knives and forks. 
The presentation was made on Friday afternoon, September 
9th. The cabinet bears a silver plate with suitable insorip- 


tion. 


The Institution of Junior Engineers.—On Saturday, 
September 24th, a visit will be paid to Sir David Salomon’s 
workshops, laboratories, &о., at Broomhill, Tunbridge Wells. 
Train leaves Cannon Street at 1°85 p.m. Tickets from the 
Secretary, 47, Fentiman Road, London, S.W., 


NEW COMPANIES REGISTERED. 


Bunce Bros. & Co., Limited (58,773).—This com- 
y was registered on September 8th, with & capital of £3,000 in 

on the business of manufacturers of 
electrical fittings and es, engingers, iron and brass founders, 
&c., carried on as “ Bunoe Bros. & Oo." at Savile Park Street, 
Halifax, and to adopt an ment with John E. Bunce. The sub- 
scribers (with one share each) are:—John E. Bunce, Elmfield House, 


Halifax, electrical fittings manufacturer; Walter Midgley, 8, Harrison 
; Bkelton, Pinder Farm, Pellon, 


; Geo. R Pearson, 15, | 
ville, India Buildings, Halifax, dealer in pianos, &с.; 

Siddall, 16, Oornmarket, tailor. first directors ате: 
John E. Bunce, Joseph Banoe, and Lawson Saville. Qualification, 

£50; remuneration as fixed by the company. | 
George F. Milnes & Co, Limited (58,795).—This 
company was registered on September 10th, with а capital of £150,000 
in £10 shares, to acquire and take over ах а кт сото E 
ness now carried on at Birkenhead and elsewhere under the style or 
firm of “ George F. Milnes & Oo.,” to enter into an agreement with 
William H. Edwardes, and to carry on the business of manufacturers 
and ишо of, and dealers in, cars, carriages, waggons, tramoars, 
tramways, wires, poles, motors, electrical apparatus, cable apparatus, 
The subscribers (with one share each) 


69, Park Road East, Birkenhead, car builder; Alexander Bruce, 
Man, banker; Henry A. Watson, 
broker; and Charles H. Rutherford, 43, 


be less than three nor more than seven. The first are: George F. 
„ Alexander Bruce, and William Busch. 


, £1,000; remuneration as the company may decide. 


Syndicate, Limited (58,801).—This vg ng тад repaid ion 
i shares, acq 


t 
the business of silversmitbs, 


воо, 4, » West Hampstead, clerk; 8. Cowper-Coles, 
Grosvenor Mansions, Victoria Street, B.W., . The 
number of directors is not to be less than. three nor more than seven ; 
the subscribers are to appoint the first ; qualification, £50 ; remunera- 


tion as fixed by the company. 
—Ó—M€—Rü 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Meter Company, Limited (56,408).— 
This company’s statutory return was filed on July 12th, when 225 
shares were taken up out of a capital of £5,000 in £10 shares. The 
full amount has been called, and £1,511 9s. received, leaving £738 115. 


in arrears. : 
Electric Lamp Syndicate, Limited 
(56,064).—This company's statutory return was filed on July 1st. The 
capital is £10,000 in EI shares (100 founders". 6,100 ord and 
пи Санса HMM Бате Бава MO iD tho others, resulting ín. the 
been called on res 
a ae a = 
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CITY NOTES. 


Brash Electrical Engineering Company, Limited. 


Tun ninth annual general meeting of the Brush Electrical Engineer- 
| Company was held at the Cannon Street Hotel on Monday, Mr. 
J. B. Braithwaite (chairman) presiding. 

In moving the adoption of the report, the CHArRMAN said the gross 
trading profit for the year was £9,768 more than last year, whilst the 
net trading profit showed an increase of £7,976; but in view of the 
fact that during the past year they had spent £1,847 more on the 
maintenance of their plant and buildings than in the previous year, 
the tion was that, as far as their trading was concerned, they had 

ed the whole of their gross increase as net, which was, he 
thought, a satisfactory feature. He thought it showed that the 
iture which they had incurred on additional buildings and 

works at Loughborough had been fully justified, as they been 
enabled to earn £10,000 addditional gross profit without any increase 
in administrative expenses. Ooming to the details of the accounts, 
they would notice on the debtor side that, as for many years past, the 
directors had again waived half of the fees to which they were entitled 
under the articles. Now, however, that the ordinary shareholders 
were beginning to receive dividends, they thought that they, too, 
should sbare in the increased prosperity of the company, and there- 
fore for the current year they proposed only to waive one-quarter of 
their fees. The total general charges came to £11,276, as against 
£11,970, showing a redaction of close upon £700. The item of £283, 
reduction of capital expenses, would not, of course, recur again, and 
the entire removal of the head office had now been completed at the 
slight additional cost of £76. The amount spent on the maintenance 
of buildings and plant was £4,296. As he told them at the last 
meeting, on no account would the directors allow their plant or build- 
ings to ran down, but they were determined always to keep them up to 
_ the highest state of efficiency at the expense of revenue. The main- 
tenance of patents also showed an increase. The interest on the first 
debenture stock, £5,625, was a standing item, but the interest on 
the second debenture stock showed a reduction of nearly £1,000, 
owing to their having redeemed £26,770 of the stock. The balance 
of profit carried to the balance-sheet was £26,938, being, as he had 
said, an increase of £7,976 more than last year. If they turned to 
the balance-sbeet they would see on the credit side that they bad 
again incurred considerable iture in additions to their works. 
They had spent altogether during the year £17,569 in additions, or 
if they included the money received from the sale of their old 
Borough Road factory, the amount would stand at £21,500. The 
patents and goodwill stood at the same figure as last year. The 
stock showed а slight reduction of £1,580, which proved that 
the company was not engaged in making stuff which did not 
find a ready market. Their debtors showed a considerable reduc- 
tion, owing to the fact that their friends, to whom they had advanced 
£45,000 on their engineer's certificate, had found it convenient to pay 
them. The soundness of the company was evidenced by the fact 
that, in spite of their having paid away in hard cash nearly £50,000, 
their cash position was nearly £25,000 better than it was last year. 
Turning to the debtor side of the balance-sheet, they would find that 
the capital bad been reduced to the extent of £26,770 by the reduc- 
tion of the second debentures. The creditors showed a slight increase 
of £1,000, but that was merely due to an accident. They pro- 
ped to distribute an extra £8,000, which would go as fol- 
ows :—The full preference dividend would absorb an extra £1,459, 
and the dividend on the ordinary shares would absorb £5,400 ; the 
employés’ bonus fund would absorb £11 more than last year, and 
£1,000 would go towards forming tbe nucleus of а workmen's Com- 
: pensation Act insurance fund, and they carried forward to the next 
account an additional £107. With regard to the money they had 
spent at the works, it bad been a real necessity, arid directly they 
were completed they had been fully oocupied in executing orders 
received. Кот instance, they had expen a considerable sum of 
money on building new car-shops, and before that was ready the 
orders had reached them to fill it. At present it was full of 
work, and they were seriously 5 the question of doubling 
the shed, and they were afraid they would have to incur considerable 
expense in so doing. He supposed the orders came in consequence 
of the reputation they had for rolling stock. . Another thing they 
had to do was to further provision for the large increase of 
orders they expected in connection with electric traction. The 
tramoars they saw in the streets wanted electric motors to drive 
them, and these were required in very large numbers, and 
they were obliged to put up & special shop for no other purpose 
but to manufacture way motors. They had a shop now 
approaching completion, which he trusted would turn ont 
1,000 motors per annum, and they believed the shop wonld 
thoroughly justify its construction. The amount they were 
already committed to for additional expenditure for works was 
£25,000, not including the doubling of the car shop he had referred 
to. He was not anxious to extend their works, but at the same time, 
if they could obtain orders at remunerative prices for the ые 
put down, it was tothe interest of the shareholders that they should 
spend the money they had available. They had plenty of resources 
in hand, and he did not think they need fear that it would require any 
enlargement of capital. They bad secured a plot of land adjoining 
the present works at Loughborough, which would give them 15 
acres altogether, in a capital situation, with the sidings of 
the Midland Railway running right into the works. With 
regard to the great lock-out he need not say much. They 
were approached by the Masters’ Federation and asked to 
lock out their men ough they had no quarrel with them; they 
did not see their way to comply with the mandate of the Employers’ 


` shares for the half-year ended June 30th 
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Federation, and their men therefore remained at work. Their rela- 
tions with their men remained of the most cordial character, and he 
ие they would long continue во. The men had done extremely 
well in the past year, and he hoped they would give even better 
resulta in the future. As regarded the orders executed in the year, 
they were drawn from a variety of sources. Last year he pointed 
out that one of the reasons why he thonght the company was on a 
satisfactory basis wae, that they did not obtain orders for any 
ticular class of manufacture. Sometimes they had a 1un of orders 
. for one thing and sometimes for another. The run last year was 
ly on rolling stock. In addition to the many tramway 
orders executed, they had orders for a considerable amount cf 
rolling stock for the Central London Railway still in hand, and they 
had completed in the past year their first electric tramway. Electric 
traction had made comparatively slow p in England, and 
people were naturally cautious. prise peur although they re- 
ceived orders for the cars, it was specified that they should supply 
American made motors. That year they had gone a step forward 
and had equipped a tramway from top to bottom, and it had, 
been a great success. They believed that the English workman could 
make an electric motor as well as an American. Last year 33 per 
cent, of their orders were for rolling stock, 18 per cent. for dynamos, 
17 pér cent. for transformers, 13 per cent. for engines, and 8 per cent. 
for locomotives, while the balance of 11' per cent. was up by 
miscellaneous items. In conclusion, the chairman referred to the profit- 
sharing scheme, and said although they had paid a sum equal to 1 percent. 
to their workpeople, he believed they were doing the right talag, At 
present, about 200 workmen participated, but at a board meeting 
to follow that meeting they hoped to make a large addition to the 
number, and he hoped the time would come when all the employés 
would have a personal interest in making the company a great finan- 
cial success. ' p 
Mr. B. H. Van Tromp seconded the motion, and it was agreed to. 


Babcock & Wilcox Company. 


Tux report for the year ended June 30th last states that the profit 
during the year, after deducting the amount written off purchase of 
business account, amounts to £75.757, which, with £5,656 brought 
forward from last account, gives a balance of £81,412. From 
sum is deducted the interim dividends for the half-year to December 
31st last at the rate of 6 per cent. per annum on the preference 
shares, and 10a. рет sbare on 14,000 ordinary shares, amounting to 
| £10,000, leaving £71,412, from which the directors recommend that 
dividends be paid for the half-year to Jane last at the rate of 6 per 
t. per annum on. the preference shares (from which income-tax to 
be cted), absorbing: £3,000, and of 25s. per share on the ordinary 
sbares (free of income-tax), requiring £27,520, to placa to a reserve 
fand £35,000, leaving a balance to be carried forward of £5,912. 


4 і і 


Metropolitan Electric Supply Company.—The Board 
has declared an interim dividend of 5s. рег share on the original 
t, payable on 23rd inst. 
The transfer registers will be closed from to-day to 22nd inst., both 
days inclusive. 


Stock Exchange Notice.—The Stock Exchange Oom- 
mittee has ordered the under-mentioned securities to be quoted in the 
y, Limited— 10,000 shares of 
Eb each, fully paid, Nos. 1 to 96 and 407 to 10,310. 


The Hove Electric Lighting Company, Limited.— 


- The directors have declared an interim dividend at the rate of 5 per 


. The Bristol Tramways and 


cent. per annum upon the share capital, payable on October 15th. 


-— 


TRAFFIO RECEIPTS. 


Company, Limited.—The receipts for the 
week ending September 9th, , were 22.443 1s. 2d. ; оо period, 
1897, £2,495 15s. 9d.; increase, £947 58. 5d. — NES 


The Cape Electric Tramways Company.—The receipts for February were: 
Cape Town, £8,250; Port Elizabeth, £2,225, | 


Tune City and South London Railway Company.—The receipts for the week end- 


. The Mexico Electric Tramways.—Receipts for August, £15,000. 


ing September lith, 1898, were #876; week ending September 19th, 1807, 
£879; decrease, £8; total receipts for half-year, 1896, £10,487 ; corresponding 
period, 1897, 29,906 ; increase, £581. < 


The Dover Corporation Electric Tramways.—The receipts for the week 
en September 10th, 1898, were £244 1б. 8d. ; total receipts to September 
10th, 1898, £5,564 15s. 4d. | 


The Dublin Southern District (Electric) Tramways Company The receipts for 
the week ending September 9th, 1898, were £1,204 12s. ; ding 
week last year, £579 68. Od.; increase, £625 08 4d.; passe 
165,043; corresponding week last year, 88,055; aggre to da 
198. 2d.; aggregate to date last year, £8,842 5s. 11d.; increase date, 
£3,165 68. 4d.; mileage open, 8 8, as against 8 miles for the cor- 

responding period of last year, and includes Traffic Pillar and Had- 
dington Road. 


The Liverpool Overhead Railway Company.—The receipts for the week 


ending 
September llth, 1808, amounted to £1,528; corresponding week last year, 
£1,451; inorease, £77. i 


—The receipts for 


The Western and Brazilian Telegraph Company, Limi 
i the week ending September 9th, {вов, after saung т cent. of the 
gross receipts payable to the London Platino-Brasi Felegraph Com · 


pany, d, were $2,071. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPII AND TELEPHONE COMPANIES. 


Business done 


| Stook Closin Слові 
Present or Dividends tor g 2 werk eadad 
3 NAMB. 8 the last three years. воо 7th. 2 Sept. Lth. 
1895. | 1:99. | 1897. Highest.| Lowest. 
187, 4001 African Direct Telegraph, 4 J Debs. 100/4% | - | .. 100—104 100 —104 i б 
25,000 | Amazon Telegraph, shares 10 6 — 7 6 — 7 oes I 
125,000 Do. do. 5% Debs. Red. „e. | 100 92 — 95 | 92 — 95 3 
923,960! Anglo-American Telegraph  ... ЗИ" . Stock£2 9s£2 188 3 9 | 64 — 67 64 — 67 643 |... 
8,038,0201 Do. do. 6 Ф Pref. — ..  .. . Stock f4 18s£5 6s 6 & [1154-116 116—117 | 1164 | 116 
8,038,020! Do. do. ‘Deferred...  .. ... Stock| .. .. | 16 — 164 16 — 164 | 16ү; 16} 
180,000 | Brazilian Submarine Telegraph às —. 0 7 * 7 % 7 % | 153— 16} | 152— 16} 164 153 
75,0001 Do. do. 5 % Debs. 2nd serios, 1 1906 ... | 100! 5 ie .. 111 —115 112 —116 - TP 
44,000 | Chili Telephone, Nos. 1 to 44,000 ЗТ 5 4 4 4 Ф 81 рер: 
10,000,000$ Commercial Cable . $100 | 7 8 8 % |180 —190 |180 —190 Tu e 
918,297] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock iei .. 105 —107 [105 —107 106} | 1053 
224,850 | Consolidated Telephone Construction and Малаш 10 14 2 m 1— 1 ®— e" i 
16,000 | Cuba Telegraph .. is А 8 8 7 81— 93 84— 9} | 91 
6,000 Do. 10 % Pref. 10 10 10 10 15 — 16 15 — 16 153 | 154 
12,931 | Direct Spanish Telegraph ... 5 4 4 4 4 — 5 4 — 5 si 925 
6,000 Do. do. 10 V Cum. Pref. PM 5 10 10 Ф 10 10 — 11 10— 11 "m A 
80,0001 Do. do. 44 9, Debs., Nos. 1 to 6,000 ... | 50 43 4 44%, 102 —105% |103 —106% | ... к 
60, 7107] Direct United States Cable. ..| 20 212 24% | ... 113— 12 114— 12 l|. 
120,000 | Direct West India Cable, 44 95 Reg. Deb. iid 100 m .. 4100 —103 100—103 ее К 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 S 10 | 64% | 64% | 7 J | 173— 18} | 173— 18} | 18A| 178 
1,295,000 Do. 34% Pref. Stock Р 100 | ... e . . 103 —106 101 —107 105$ | 1053 
89,900 Do. 5 T: Debs., repayable August, 1899... | 100 | 5 5 5 % 100 —103 |100 —103 d 98 
1,802,6151 Do. Mort. Deb. Stock Red. Stock! 4 4 & 4 Ф 124 —128 125 —129 1264 | 125 | 
"250,000 каеш "E Australasia, and China Telegraph 10 | 7 1 7 174— 18 | 174— 18 17}§| 178 | 
o 6 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 drgs., reg. 1—1,040, 3,976— 4,326 100/695, 5 26 |5 95,199 —103 | 99 —103 Е 
100,500ї Do. do. Bearer, 1,050—3,975, 4,827—6,400 | 100 | 6 2 676165 100 —103 100 —103 -— 
820,000: " Do. 4% Deb. jV ive v ... Stock 4 4% 4 123 —127 |124 —128 - 
astern and South African Telegraph, 5%, Mort. Deb., i = = 
95,100; 1900 red. ann. drgs., Reg. Nos. 1 to 2,348 ) 100 6 5 %| : |99—10 |99 —108 |... 
46,5001 Do. Zo do. to bearer, 2,844 to 5,500 | 100 | 5 5 .. |100 —103 100 —103 988 
800,0000 Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 . . |102 —105 102 —105 
200,000} Do. 4% Reg. Mt. Debs. . Sub. * 1—8,000 25 4 4 .. 104 —107 104 —107% | ... is 
180,227 | Globe Telegraph and Trust 10 | 44% | 44% | 44% | 12 — 124 | 12 — 12} 123 | 123, 
180,042 Do. do. 6% Pref. 10 6 6 6 162— 17} 164— 174 168 
150,000 | Great Northern Telegraph, of Copenhagen... 10 |10 10 10 29 — 30 29 — 30 vs 
160, 000! Do. do. do. do. 5 Debs. .. | 100 5 б 5 101 —104 xd. 101 —104 = us 
97,000 | Halifax & Bermuda Cable, 4% lst. Mt. Dbs., wn. 1-1 aud rd. 100 e .. |100 —104 100 —104 104 | .. 
17,000 | Indo-European Telegraph Ж? e 25 10 10 10 61 —54 51 — 64 M 08 
100, 0000 London Platino- Brazilian Telegraph, 6 % Debs. 100 | 6 6 6 110 —118 xd.|110 —113 jus ; 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 4 21— 27 21— 23 e . 
484,597 National Telephone, 1 to 484,597  ... as T" 5 | 54 54 в 58— 58 6i1— 68 55) 53 
16,000 Do. 6 % Cum. lst Pref. 10 6 6 6 14 — 16 13 — 15 iis iss 
15,000 Do. 6 7 Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 13 — 15 " 985 
250, 000 Do. 5 * Non- cum. 8rd Pref., 1 to 250, 000 5 5 5 5 54— 68 58— 58 54 Бу 
1,829,471 Do. 34 9, Deb. Stock Red. Stock 3395 | 33% | 34% |100 —105 | 100—105 | 105 | 1024 
171,504 | Oriental Telephone апа Elec., Nos. 1 to 171,504, fully paid 115 5 5 — &— sa S 
100,0001, Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |105 —108 ait . 
11,839 | Reuter’s ... x T: 815 5 5 8— 9 8— 9 ids ies 
8,381 | Submarine Cables Trust T ^ к se S. |Cert.| ... date . 186—141 1136 —141 ve " 
68,000 | United River Plate Telephone c xe) жй 5 4 5 6 „ 4— 42 е ; 
146, 7831 Do. do. 5% Debs. — pes ‚.. (Stock; 5 en . 1103 —106 103 —106 ee . 
15,009 | West African Telegraph, 7,501 to 23,100 а ..| 10|4 nil | nil 81— 4 34— oe : 
213, 4001 Do. do. 5 9 Debs. . 100 5 5% 5 Ф 99 —102 ха. 99 —102 1002 | 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—583, 008 24 эз бу» jos — 4 — s vi 
150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Braz. Sub. Tel. | 100 | ... sa .. 104 —107 |104 —107 T s 
04,269 | Western and Brazilian Telegraph | 2 ..| 1518 2 7 8195 124— 127 12 — 123 n zs 
83,129 Do. do. do. 5 V Pref. Ord.. S9] 7465 5% |5 Ф 8— 84 | 8— 8} e ^ 
33,129 Do. do. do. Def. Ord. 74 1 nil | d 4 — 4i 4 — 4j dhl 9 
889,521 Ро. до. do. 4 % Deb. Stock Red.. [Stock] .. |... | 107 —110 107 —110 Md pe 
88,821 | West India and Panama Telegraph .. ..| 10; 8 1 Ё 1— 1 1— 1 lA .. 
34,563 Do. do. 36. 6 Y Cum. lat Pref. ... 10 6 6 0 91— 92 91— 98 93 94 
4,669 Do. do. 5$ Cum 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 s ids 
80,0001 Do, do. do: 5% Doe. Nos. 1 to 1, 800 100 5 6 5 105 —108 105—108. 95 eve 
1,168,000 Western Union of П.В. Telegraph, 7 lst Mort. Bonds 81000 7 7 7 105 —110 106 —110 " ж 
160,100} Do. do. do. 6 Ф Ster. Bonds 100 : 6 6 6 98 —103 xd. 98 —103 3 
ELECTRICITY SUPPLY COMPANIES. 
| 
80,000 | Charing Cross and Strand Electricity Supply 5 5 6 17% | 12 — 13 12 — 13 
20, Do. do. do. do. 4j % Cum. Pref. Б s 955 — 63 6 — 6j 
28,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... si 5 5 5 6 81— 94 9 — 10 
60,000 Do. do. do. 44 9, Deb. Stock Red... Stock 44% | 44% | 4495 |113 —115 |113 —115 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7% 10 2441— 254 | 244— 254 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10 р 24 — 24 — 25 
40,000 Do. в Cum. Pref., 1 to 40,000 .. 10 | 6 6 6 164— 17% | 164— 174 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid | . | 5 5 Y 5 % 125—130 |125 — 130 
80,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | ml | mi 13 — 14 13 — 14 
10,000) Do. do. do. Мов. 30,001 to 40,000 EG paid. | 10)... | ee | e | 84— — 
20,000 Do. do. do. 6 Y Pref., 40,001—60,000 | 10 6 6% 8 Ф | 14 — 15 | 14 — 16 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5 з we |6 5 — 5— 5 
10,000 | House-to-House Electric Light Supply, Ord., 101 to10,100| 5 | ... e | 4 9 — 10 9 — 10 
T AME CUCINA НЕ Late 
,400 |*Metropolitan Electric Suppl , 101 to 62,500 TT Ет 
220,000: Ро 44 Pat Mortgage Debenture Stock 4495 | 44% | 44% 116 —120 116 —120 
6,452 | Notting Hill Electric Lighting 10 | 2 Ф 4 6 16 — 16 154— 16} 
81,980 St. James's and Pall. Mall Electric Light, Ord. .. 5 | 72% 103% 14 17 — 18 17 — 18 
20,000 D. Е 7 Y Pref., 20,081 £040,080 || 5 7 25 |7 1 9 — 10 9 — 10 
50,000 18 Deb. Stock Read. Stock| .. | .. 4 d ae oe 
43,341 | South ium Electricity Su , , Ord., £2 paid 5 — e = — 33 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 „| (7297512725 16 — 17 16 — 17 


l 
' 


* Subject to Founder's Shares. 
t Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock 3 


1 Dividends in deterred share warrants, ts being used 
marked § are for a year consisting of A Dire: о one year and the f pact the next, 


as capital, 


— 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock | a Closing | Business done | 
Present NAME or Dividends for notatis on Quotation ш week L 
Issue. 3 Share. the last three years. : 
t ° d | "Bepe Tth Бері. ИШ. (Беркота, 1896, 
| 1896. , 1806. | 1897. Highest. | Lowest. 
30,000 | British Electric pus ics Sas sah ‘is isi is .. | 164— 17 164— 17 17 | 163 
Do. do. 6 Cum. Pref. 80,001—40, 000 
10,000 e л p) Е 100... 113— 14 1383 — 14 | 18H. 13H т: 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 ae nil nil li— 24 1g— 2 21 1H 1 
90,000 Do. do. Non eum. 6% Pref. , 1 to 90,000 2 8 nil 4%! 21— 2 21— 23 lus E " 
125,000} Do. do. 4 rp. Deb. Stock ... Stock is .. 107 —111 xdj107 —111 xd... 07 1 
50, 000 Do. do. aed Deb. Stock Red.. Stock .. d .. |102 —106 102—105 108 8 
19,894 | Central London Railway, on. Shares 10| .. |... | .. | 99— 14 10 — 10g 10g | 104 p 
129,179 Do. do. do. £6 paid. yd ТО vus e 52— 6} 6 — 6; К НА " 
59,254 Do. do. Pref. half-shares £1 paid "m iu pis 11— 1 11— 12 11 2 i 
67,680 Do. do. Def. do. £5 paid „ ite jue 4— 4} 44— 5 928 id un 
630, 000 City and South London Railway  ... ... Stock 14%! 1%% 14% 70 — 72 70 — 72 2 ioe | 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 ae — | 2t— 3 22— 84 us - ang 
32,098 | Crompton & Co., Nos. 1 to 32,098 ... ; e M e | H— 21 1— 2} | .. | „ d 
Do. 5% Ist Mort. Reg. Debs., 1 to 748 of | x x a 
82,850 £100, and 901 to 1 ,070 оё £50 Red. eee eee | eee | | 89 94 89 94 | ese o 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd.1to99,261 | 5 | 5% EH 6 21— 2 21— 2j m 
17,189 Do. do. do. ** A" Shares, 01—017,189 5 5 54 в | 4— 6 $c ái 
` 194,023 Do. do. do. 4% Deb. Stock Red. ... | 100  ... 105 E 101 —108 101 m 
110,000 | Electric Construction, 1 to 110,000 ... 2 | b 7 6 * 6 21— 24 | .. m 
16,343 Do. do. 7 % Cum. Pref., 1 to 16, 348 2 7 7 : 23— 81 zu 
111,100 Do. do. 49% Perp. Ist Mort. Deb. StoR Stock, ... LA. zor, 105 —107 a 
91,196 | Elmore's Patent Cop өрүт Depositing, 1 to 70,000 ... Dis. ses m 8— i— $ . ah 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2 | iu us TD — i—^ i 7 ^ ks 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 1049$ 7 | — 10 — 12 " T 5 
12,500 | Henley's (W. A Telegraph Works, Ord. da A ..| 10; 8 V 10 201— 213 xd! 20 — 211 21] | ... i 
8,000 Do. do. 7% Pref. .. 100, 7% 7 18 — 10 xdi 18 — 19 6 vue Us 
50,000 Do. do. do. 41 Mort. Deb. Stock... Stock 41905 4h 110 Өү ха110 —115 as ке чай 
50,000 India- Rubber, Gutta-Percha and Telegraph Works ..| 10,10 % 10 22 — 221— 233 234 | 221 T 
800,000 Do. do. do. 4% 1st Mort. Debs. | 100, ... . ... .. 1102 106 102 —106 Ka ies г. 
87,500 Liverpool Overhead Railway, Ord. u 10 | 21 24 3: | 10 — 10} | 104— 10j 925 Ves ji 
10,000 Do. do. Pref., EIO paid  .. ..| 10 5% 6 151— 16 151— 16 И rae n 
87,850 Telegraph Construction and Maintenance ... ..| 12 | 16 15 i8 | 38 — 43 89 — 48 41g , 40} 2 
150,000 Do. do. do. geld Bonds, re red. 1899 100 | 5% 5 F 5 965100 —108 100 —108 | ... | Ж ra 
540, "0001 Waterloo and City Railway, Ord. Stock . . . 100 E .. 126 —131 126 —131 131 | 128 = 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. uis 
Dividends marked § are ior a year consisting of the latter part of one year and the first part of the next. ri 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. а 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. London Electric Supply Corporation, £5 Ordinary, 34—4. A 
British Aluminium, Ordinary, 104—114 ; 7 % Pref., 12—18. National Electric Free Wiring, 10s. paid, #—4. m 
House-to- House, 4495 Debentures of £100, 105—108. T. Parker, £10 (fully paid), 13—184. | ү 
Kensington апа Knightsbridge Electric Lighting, Ordinary Page Yorkshire House-to-House Electricity, £5 Ordinary Shares fully di 
£5 (fully paid) 14—16; lst Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. a 
(шу АЁ iit d Debentures, 106—108. Dividend, 1897, ue 
hares 10%. ' 
Ё From Birmingham Share List. Bank rate of discount 2j per cent. (June 30th, 1898). de 
— — —— —u— —————— — — E T есы тсе се оше —— => м, 
MARKET QUOTATIONS, Wednesday, September 14th. = 
J)) ꝑꝗr y KOC a du aq EH CELO MM JJC EN БЕ: M IM M QC айг аны Loc codo ERE an 
CHEMICALS, &c. This week. | Last week. "Decrease. METALS, &c. | This week. Last week, Inorease or ч 
a Acid, Hydrochlorid. . perowi. 2 6/- ' ee , t Aluminium Wire, in ton lots.. per ton £2334 EM." . a 
a „ Nitric " MS .. рег owt. — 5% | Sheet, in ton lots. . per ton £191 ' #101 T tn 
а „ Oxalic.. ve .. per owt. 82/- | 89/- T joue Brass (rolled metal 9' to 127) basis per lb. . | | T "к 
a „ Bulphuric .. е" .. рег cwt. 5/6 5/6 А € „ "Tube(brared) .. per 1b. | T t 
a Amm Bal .. рег ton 87/. | ho Us „ Wire, basis i per lb „ us 
а Ammonia, Muriate (grey) .. per ton £19 £19 f Ebonite Rod .. .. per lb / | id an 
» (wh ш) .. рег ton £6 426 dá Sheet per lb 5 / · 5/. T n 
$ Bleachin powder .. рег ton 46 15 2615 | 25 0 Copper Bars .. per ton £62 #61 15 бв, ino. W 
a Bisulphide of Serene .. per ton #16 £15 T 9 » Wire (basis price) .. per lb. 74d. 744. vs 
a Borax dn .. per ton ғи £14 P 9 „ Sheet .. per ton £62 £61 15 58. inc. ы 
а Benscle Ge e ee $5. Der gal. Tj- 7/- I g Rod ... per ton £63 £61 15 5s. ino. з 
790 /) us .. per gal. 56 5 “» n German Silver Wire $5 .. per lb. 1/6 1/6 (s m 
a a Copy Sere T .. per ton £17 £16 10 10s, inc. h Gutta-percha, fine ae .. per lb. 5/6 5/6 » 
a gore trate e. рег ton 10s. £23 10s. ^ h Indis-rubber, Para fine .. per lb. 4/13 forw'rd 4/24 forw'rd| Id. dec. N 
а n White Sugar  ..  .. per ton 280105. | £80 108. i Iron, Charcoal Bheets .. per ton £18 | £18 T ч 
„ Peroxide .. _., .. perton | £27 10s, £27 10s í Pig (Cleveland warrants) per ton 49/9 49/9 * 
А Methylated Spirit per gal. 2/9 i , Forgings, „ per ton From £11 | From £11 i 
lel" 2 Solvent 0 CH at $ , Scrap, heavy per ton 45/- 45j- 
pergal. 5/6 5/6 i „ Wire galvanised No. 8.. per ton £815 ' £815 | M 
a Potash, Вн іп саакв.. per lb. Bid. 844 g Lead, English Ingot  .. per ton £18 £18 ^! u 
a » Caustic (75/80 %  .. per ton £24 41 н „ Sheet. per ton £13176 218176. .. 
Bi sulphate .. per ton £35 | E35 is Mica .. per lb. | 5/6 | 5/6 | са 
а а Bhellac ёе .. рег owt. 64;- 65; Is, dec. m Manganin Wire No. 28.. .. per lb. 8j- | Bj- - ù 
a Sulphate of Magnesia . .. per ton £410 4410 УЕ g Mercury .. . .  ..perbottle £7 9 £7 12 8s. dec. б 
a Bulphur, Subiimed Flowers .. per ton 46 10 46 10 | NX o Platinum .. .. per ox. £23 16 £918 ds 
1 „ ее è e p | ^W | £510 | T res 7 0 according to М 
у | нА е " ES. . 
а Boda, Сүн tic (wbite 70 DA s per n | 3 "d Vw | i Steel, Magnet, in in bars . os ate ка d g 205 oe à 
a pn ee n | i ee , 4: MN oe 
& » Bichromate, casks — .. 1 — lb. 8d. — 8d T H „ foil .. piod Per xir id eas 1d. inc. k 
| | J Yarns, Cotton, Bingle 10lb. bundles p pr 1. ч dd. V à 
| j „ Flax,6or8lea..  .. perlb. А ec | 
j „ Hemp, 8 ply 10 lbs. .. per lb. ., E 
| J » Russian, 10 lbs. per lb. 4 4 | oe А 
J nm Jute, 180 lbs. rove  .. рег юп £11 £11 А 
j Manila, 94 thread .. per ton £31 £81 vs | 
К Zine, Sheet ше Montagne 
brand) .. perton | £2510 £25 10s, ine. ' 
| , i i | 
Quotations ed by M G. Boor & Co. | 
b supplied PY The British Aluminium Co., Ltd. JVC мены Бшш ане | 
c " „ „ Messrs. Thos, Bolton & Sons. E „ v „ „ Norris Ashby, Limited. О! 
" " м be A n » ” » Ande huie 28 1 
f п $ » The India-Rubber, G.-P., and Teleg. Works Co. Ltd n Е „ „ „ BL Ormiston & Bon | 
А n " ý CET s & Bhakspeere, 0 » " " » Johnson Matthey & Co, 
" n " 
| || 
— — Y | 
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BRITISH ASSOCIATION. energy is considerably more than last 
THE in such towns as A Belfast, Oardiff, ee m dd 
(Continued from page 410.) 5 in which improvement may be looked for aré chiefly 
0 g:— 
ELECTR AND APPLICATION ON THE Saving of coal. 
= у а THE BRISTOL ai Gon Saving of water snd stores. 
THREEH-P ны : G Baring of мисо ана. 
AND CARRIA RES. on of loss in shafting gearing. 
Increased output owing to steady spoed of machinery. 


By W. барит. 


WHILE there have been several papers read in this country before 

societies on the application of electric power in works, 

this subject does not a to have been brought prominently 
5 of the British Association. 

It is mably one of the purposes of this Association that man 


in 1863, said that the greatness of England much depends upon the 
superiority of her coal, in cheapness and in quality, over that of 
other nations; but, we have y drawn, from our choicest mines, 
a far larger quantity of coal than has been raised in all other parts 
of the world put together; and the time is not remote, when we 
shall have to encounter the disadvantages of increased cost of work- 
ing and diminished value of produce." He then proceeded to explain 
that the total amount of workable coal in tbis country was calculated 
to be about 80,000 million tons, which, allowing for the then rate of 
increase of 22 million tons annum, would only last 212 years. 
He further states that long before complete exhaustion takes place, 
England will bave ceased to be a rodacing on an 
extensive scale. The ultimate results be to render labour so 
abundant in the United States, that our iron manufacturers will be 
underbid by the unrivalled iron and coal résources of Pennsylvania. 
The question is not, how long our coal will endure before eee 


preven 
already deliver in country manufactured iron at lower prices 
than we can supply it 5 their disadvantage in shipping 

e past few weeks, for example, the poran rds 
Glasgow itself obtained tenders for а large quantity of cast-iron 
pes, wben it was found that tenders from the United Btates were 
In the year 1896 the зўе Д E. in Great Britain alone 


amounted to an aggregate of 2,200,000 H.P. Assuming that each 
Н.Р. requires as little as 5 Ibs. of coal 1 


maximum output of machine tools, w can only be obtained by 
C0 macman уе and the greatest 
economy in labour, and V Us 


Н 


pert 
to of the above objects as 
posed to the interests of the workman. American visitors qui 
the slow speeds in oar union-ridden shops. The еп 
as 
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policy 
ed works improvements. The employer is henceforth free 


every available means of increasing and rig nie the output. 

i nt рр шай 
facturing for the world, it behoves her leading employers to promp 
advantage of- such improvements as tend in the above direction. 

The methods of ing large works more generally in use may be 
divided into two classes :— А 

Оле that in which the power is transmitted by long steam pipes to 
engines scattered in different parts of the works. This results in loss 
by radiation and condensation from the pipes, and in loss attending 
the use of small engines. The other in which the transmission is 
sus and engine, by means of wasteful gearing and long lines of 


Oa the former system are arranged such works as ship rolling 
mills, engineer works, &c., where the net consumption of steam 
may be even 10 times that of an economical engine. On the latter 
system are works such as cotton mills, where the engine may be 
highly economical, and yet but 1 per cent. of the power may be 
"n to the cotton itself. | 

advantages and economy obtained by substituting electric 
рожег in works using scattered engines are probably more distinct 
a single ene One of these 

as 


е S.ction G., September 12th. 


Facility of extending by adding extra motors. 


Saving of Coal.—Small scattered engines use as much steam 
H.P.-hour as requires 6 to 10 lbs. of coal with an a y 
econo: on 


where long pipes are used, the md is inferior, and 
frequently there is little or no at speaking, 
every square foot of uncovered pipe-service, if ually under 


саа. rr anii о atmosphere, condenses as much steam as 
ton of coal to generate; and with coveríng it may be 
from that to one-sixth of а ton. At Messrs. Richardsón's the 
varied in length up to 1,200 feet. At the Bristol Waggon Works 
there are 730 feet of pipe in use. 


Reduction of Loss in Shafting and Gearing.—The less under this 
head varies greatly according to the conditions of each case. Prof. 
Kennedy stated in bis address to the Institution of Mechanical Engi- 


at the engine, t to say, there was a loss of 45 H. P., of which, say, 
13 H.P. would be lost in the e, leaving 32 H.P., or 22 per cent. 
as the loss in the ahafting. Mr. Crompton gives the loss in shafting 
as 32 percent. Bir Т. Richardson found the loss to vary from 25 per 
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С. Н. Benjamin found the 
the Bristol Waggon Works 
it is more often nearer to the latter figure. 
With efficient electric power plant tho losses apart from engine 
or 


below the normal, say, 24 per 
conductors is proportional to the load 
the load is a um, and similarly there 


small scattered that the 

en Are o 10d. flat 8 seriously 
пое the of the rest of the tools. With good self-regulating 

motors the speed is maintained constant for considerable excesses 
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to 
saw is thrown on. This, of course, seriously red ut of 
the whole of the tools driven off this e, added to which there 
is the increased wear and tear of mac 
oun 


iie bale 
example, where c driving was adopted, the speed of the tools 


was inc | 


electric motors have been adopted, it is stated that the work hitherto 
done by 6000 hands with separate es, is now accomplished by 


Facility of Extending—As further machinery is added, the make- 
shift policy of altering the slide valve of the engine to cut off 
later is frequently adopted, regardless of the enbuing loss of steam. 
Electric power is vastly more flexible, it being the simplest matter to 
add an extra motor when further machinery is put down, so that 
little or no provision is necessary in the motors. 


Method of Applying Motors.—At present, the first cost precludes 
the use of a motor to each machine, unless it be a one. 
It is generali to group a number of machines on to one motor, 
more у if the load on the machines is variable. Very large 
powers should not be sent along one long line of shafting ; it is better 
to use twoor more motors insuch a case. Variable machines should be 
more or less separated from machines where the load is steady, as it 
is desirable that in the case of a steady load the motor should be 
ess puntas mg at its most efficient load; whereas, if surplus 
power be required for a variable machine, then the motor would not 
run continually at its efficient load. For example, a large fan, which 
has a constant load, should not be grouped with a lift used inter- 

In with heavy work, portable 
tools driven by motors should be used to obviate the present expense 


| Tu» BRrsroL Waddon anD ОАВВТАОВ WORKS. 


Description of the Old Steam-Power Plant.—There are five horizontal 
steam engines in all, varying from 100 to 10 I.H.P. Three of the 
спее are antiquated, baving ordinary slide valves, and being con- 

by а throttle valve operated by a slow-speed governor, while 
they аге so overloaded that the valves are eet to give steam practically 
the full length of the stroke. Two of the engines are modern, having 
variable expansion gear, while the slide valves are eet to cnt off and 
give a fair rate of expansion. Steam is generated in five Lancashire 
boilers placed in three different parta of the works, near the larger 
engines. The steam pipes, therefore, are not unduly long, with two 
exceptions, where the lengths are 158 feet and 112 feet respectively. 


Water and Coal Consumption of the Old Plant.—The steam con- 
sumption is calculated from diagrams taken at various states of the 
load. An allowance was made for cylinder and port clearance, but 
no allowance for loss by leakage past the cylinder, nor for initial con- 
densation in the cylinder, as the measurement of the steam was made 
near the exhaust end of the diagram. The re-evaporation which 
takes place during expansion, would cancel the initial condensation 
to some extent, though not materially во іа all cases. It is impossible 
without actually weighing the steam used to say what deduction 
should be made for this loss. The following table sumarises the 
results of the different tests :— 


Pounds of steam per I.H.P.-hour. 


Engine. 


wasteful, 
етше: being 10 inches by 16 inches. It was found, by removing 
e cylinder cover, that there was an excessive 


“ш Jmm and s loss of ош pressure batween boiler and 
cylinder per cent. This engine is great! 
with heavy load the speed is redueed to one-half the normal 
consequent loss of output. 

En Nos. 4 and 5 are * 
seeing that they use low preesure steam and are non-condensing. 
the case of engine No. 4, however, there is a steam pipe 112 feet 
long of large diameter and uncovered for two-thirds of its length. 


thermal units per hour per square foot of surface for each degree F. 
of difference . tween the steam and the surroundi 


atmosphere, and for tl ipes with bare valves 
flanges the coefficient may be Точ РР the difference iu tem- 
perature to be 300 — 50 = 250° F., and the time during which the 
pipes are in use as 3,000 hours per annum, each square foot of bare 
pipe would condense about 3,140 lbs. of steam, and of covered pipes 
about 2,250 lbs. of steam. The yearly loss by condensation in pipes 
would then be approximately :— 


Lbs. steam, 

For 457 square feet of bare pipe x 3,140 = ... . 1,440,000 

For 277 square feet lagged pipe x 2,250 = ... ... 620,000 

dding ; е Total. 2,060,000 
А 25 per cent. for extra surface exposed in 
fianges, tees, valves, and fittings, and conduction 

through supports and otherwise - .. 4 515,000 

2,575,000 


Fuel Consumption.—The total fuel consumed per annum is approxi- 
mately 2,500 tons, of which between 400 and 500 tons is waste wood, 
the value of which is about the same as that of coal. 

The a load on the five engines is about 254 I.H P., and the 
time of working about 2,800 hours per annum. The energy used 
per annum is therefore about 710,000 I.H P.-hours, and as the normal 
steam consumption was found to be 50 lbs. per I.H.P.-hour, the total 
yearly steam consumption is on me . . 95,500,000 lbs. 

To this add, say, 10 per eus for leakage past 


piston and condersation . 9,550,000 „ 
Loss in steam pipes as above ... .. . . 2,575000 „ 
41,625,000 Ibs. 


This consumption of steam, divided by the weight of fuel, 2,500 
tons, gives an average evaporation of rather less than 7:5 lbs. of water 
per pound of fuel. Two of the boilers are working under very un- 
favourable conditions, owing to the length of and restricted and 
tortuous nature of the flues, otherwise a better evaporative result 
would have been obtained. 

The average consumption of fuel is 7 9 lbs. per I H.P.-hoar. 


Power Developed by Existing Engines.—A number of diagrams were 
taken off each engine, under various conditions, and from msximum 
to minimum load. The results of these are summarised in the table 
given at bottom of page. From this table are deducted the following 


averages :— 


Full load. Normal load. | Light load. I. H. P. Per cent. 
| Total normal load .. X i * 254 -— 
l p УЙ d Lominshafüng gg.. 87 345 
o8 70 в | 96 Low in engine friction... 454 178 
6 | + = | dd Total loss  .. -— e si *. 1993 523 
A . Power utilised by machines and their 
E T | i | 298 countershafting or gear... .. . 1202 417 
К TABLE OP HOBSE-POWER Овюр ов Lost AT THE BnisToL Waaaon Wonxs. 
m 77 ord diu Ped 3 
| | ! — 4 
Engine — | ' Peroentage Used by tools Power saved b7 
Number of | friction 85 per; Loss in Total 9 а their | Percentage of Light Normal Maximum dispensing d 
engine. UE il | | shafting. lost. ieee do antic: power t load. load. 1 2 
oe ' MES URN ЕГЕР, ЭН ;; ERE E NUS Ev EODEM EIN 
H.P. H.P. H.P Per cent. | H.P. Per cent | P H.P. H.P H.P. | 
1 15 217 367 373 617 2 76 984 103 7 25 
2 75 272 | 847 78 128 27 40 47:5 100 | 21 
3 2 4 | 6 75 | 2 | 25 6-4 8 11 | 2 
4 62 11 172 5⁴ 14:5 46 25 317 49 | 6 
5 147 24 387 57 292 43 60 67 9 97 | 22 
OPES NNNM / ³⁰·¹w¹ ³⁰¹ e PROS POR 8 
| . | | 
Total. 454 879 1333 — 1202 — 2074 | 2535 3537 76 
! | | | | — 
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Trisin or cease pong to Mo Шо Ша ш Мес с кшш 
. 2 apd 3, the power in shafting and еп on was no 
— 5 cent. In the case of No. 1 nearly balf the 


less than 73 to 75. per і 
power of the engine was utilised for driving tbree powerful fans 
placed close to the engine, which accounts for the somewhat smaller 
percentage of loss in the sbafting. In the transmission of the re- 
maining 60 per cent. of the power of this engine to the various fitting 
shop tools, {шу 50 per cent. is lost. These results confirm those 
obtained by Sir T. Richardson, Mr. Westgarth, and Mr. Benjamin. 
They аге, however, widely different from those published by Prof. 
Kennedy and Mr. Orompton. It may be noted that while the former 
are the results of actual test, the latter are presumably estimates. 


Power required by various Tools.—There is comparatively little data 
published ЧА to de wer required for driving various. tools; the 
author believes, t ore, that the following deductions made from 


the tests may prove usefal :— 


blowing fan for smithy ... i .. 15 H.P. 
UE н н 95 ЕТ vee see .. 10 TI 
Large rack saw, cutting 2 feet log of 
Vertical frame saw, when cutting 22 inches x 
with 14 blades ; .. 14 

Planing tool for wood ... T Ves b 
Horisontal saw for wcod “sé 2» .. 18 
. Circular saw „ „ (Ec. саак . 8 
Small fan for found. 6 
76 miscellaneous tools in engineers’ shop, com- 
prising lathes, drills, slotting, shaping, snd 
about 41 wero in use 


whilst indicating the engine vis ves 


Power required for Electric Driving.—The power required by the 

various tools will be generally increased, owing to their greater out- 
ut, bat the power wasted in shafting and engine friction will 

be considerably reduced. 

Instead of transmitting power from five engines, the shafting will 
be driven by 10 or more motors. These motors, owing to the small 
space which they occupy, are placed close to the point at which work 
is taken off the ва. For both of these reasons considerable 
shafting is discarded. For example, in the case of engine No. 2 the 
normal load is 47 I. H. P., of w about 20 H.P. is lost in heavy 
underground gear and shafting, most of wbich is being dispensed 
with. The total power of the motors to do the present work is 
76 H.P. less than that now indicated by the engines neglecting loss 


in transmission; that is, 254 — 76 = 178 Н.Р. 


24 „ 


Coal, Water and Labour on the Electrie System.—The new boiler 


will is mary at least 9 lbs. of water per 1 lb. of coal, while the 
engine will, at working load, which is §ths of full load, use 16 Ibs. of 
LH.P.-hour. That is 1:8 Ibs. of coal I.H.P.-hour, or, 


steam 
say, 2 Iba in all. Some better results than might have been 
obtained by the use of a more compli plant, but it was decided 
that the extra first cost would compensate for the small 
additional saving. | 


It has been stated above that the motors will develop about 178 


Н.Р. to do the present work. То this must be added losses in 
the new transmitting system. The efficiencies may be taken as 


9 mmn 
Ld 


Engine friction and ropes, say | iss 90 per cent. 
Generator efficiency ... 29 ТУ *. 92 " 

rs, average ... wis ex ses s i 
Total efficiency ... iv T sa .. 69 i 


Each Н.Р. at the motor pulley, therefore, requires 1'45 I.H.P. at the 
engine cylinder. The normal I.H.P. of the new engine will be about 
178 x 145 = 958 LH.P., which is within 2 per cent. of the power 


the old 
Taking 2,800 hours of work per annum, there are, then, 725,000 
I. H. P.-hours, which at 2 Ibs. of coal per hour consume 650 tons of 
coal per annum. There is thus a saving of 2,500 — 650, say, 1,850 
tons of fuel. 
The water required on the new system will be about 10 per cent. of 
16 lbs., say, 2 lbs. per I. H. P.-hour for making up the feed, and shone 
» 57, $ 
water per hour. that the yearly consumption of water will be 
435,000 gallons, or a saving of 4,162,500 — 435,000 = 3,727,500 gallons, 
^ large part of which has been hitherto purchased from the town 
waterworks. In addition to this there be а saving of oil and 
stores as well as of labour, inasmuch as there will be only one fire- 
man in place of those at 5 . 
The total saving is approximately £1,000 per annum, quite apart 


from the other various advantages. 


Reasons for Adopting the Three-Phase System.—Fall consideration 
Was given to the merits and demerits of the direct-current and three- 
hase systems, and the directors of the Bristol Waggon Works took 
di › Opportunity of seeing both systems in practical work under con- 
tions analogous to those in their own works. The first cost of the 


two systems was approximately the same, while the following are 
the p у 2 pealed to the . 


tages of three-phase system which ap 


Bristol W HS 
1. The еса es oi and motors, and 


and dynames were worn, and caused trouble, more especially in oom- 
paratively dirty workshops.) ИСТА | f 
mechanical design and construction of the generator — 


2. Tho more 


and motors, tbe windings of the latter, being entirely enclosed by the 


iron frame.of tbe machine, protecting them from accidental damage. 
3. The fact tbat the three-phase motors can be left running for 


lods without any attention, even when considerably over- 


long 
leaded, \ which is not advisable in the case of the direct-current 
m 


rs. б 547 
4. The freedom from possibility of breakdown as compared with -- 


the direct-current system. 
Brief Description of the ‘Electric Plant.—BSteam. will be. 


by one Lancashire boiler 28 feet x 7 feet 6 inches, fitted with a 
regulated by а piston in 


Bennis automatic stoker. The stoker is 


communication with the boiler, which throws the feed in or out of 
a 


according to the steam pressure. Tbe piston also. operates 
dam in the main flue, so that the pressure of the boiler isauto- 
m y maintained constant within 2 Iba. It is, therefore, only 

r with fnel and regulate the 


necessary for the fireman to fill the boppe 
feed. А Green's fuel economiser vill be inserted in the main flue, 


while there is provision made at the back of the boiler for the inser- _ 


tion of a superheater. | ZO 

The engine, in order to provide for extension, is good for 400 I.H.P., 
and is of the horizontal compound typer having cylinders 134 and 
25 in diameter by 32 inches stroke p on either side of the fly- 
wheel The admission valves are on the Proell system with Corliss 


exhanst valves. The air pump, which is of the Edward's type, will 


be dea by а Ш 5 п bus аге рава rod. Acen- 
trifugal pump driven off the в ill circu cooling water. 
A surface condenser with 650 square feet of coo surface dr 
placed at a sufficient distance from the engine to t of a filter for 
removing the oil before the exhaust passes to the condenser. As 


there is neither a natural supply of condensing water nor a 
pond available, a cooling tower will be used for cooling the circulating 


The generator, which is of the Brown-Boveri type, will be driven 
off the fly-wheel by ropes, while the adjacent fitting-shop shafting will 
be also so driven off the fly-wheel The generater will absorb 275 
B.H.P., and is provided with sliding foundations. | : 

The main switchboard will consist of three panels, one being for 
the generator with a regulator for the exciter; another for the 


motors, each circuit having a triple switch. and fuse, and ammeter; - 


the third for the lighting circuit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate mounted on 
. iron supports, so as to ba entirely incombustible, no wood whatever 
u I 


"There will be seven motor circuits, that is, one to each shop, each 
circuit being composed of three conductors. The number of motors 


at first will be 10, v ‘from 65 down to 2 H.P. The Edd 
motors, viz , those of 65 an 50 H.P , will drive by ropes, the 


motors by belts. ; . ' 

There will be about eight lighting circuits, one running to each 
department. They will consist of two wires А 
phase wire, the other being connected to а fourth or neutral wire, 
which is connected to the centre of the star winding. 
of the motors will be 190 and of the lighting circuits 110. ‚ 

Tbe lower vol was adopted for the lighting circuits to enable 
the use of more efficient glow lamps, and to be at the same time more 
suitable for the arc lamps. There will be 750 glow and 32 arc lamps, 
which will give & better illumination at derably less cost tban 
the present gas lighting. | | 

The wbole of the conductors will be insulated with rubber, and run 
р wood casing оро | 

e generators and motors are being supplied Mesars. T. 

Richardson & Bons, of Hartlepool, while the : ole of "the work is 


being carried out by the firm with which the author is associated. , - 


INTERNATIONAL CONFERENCE ON TERRESTRIAL MAG- 
NETISM AND ATMOSPHEBIO ELECTRICITY. 


ADDRESS вт Pror. A. W. Ruoxmr, M.A., D. B., Bec. R.S., 
President of the Conference. Delivered on 8th inst. - 


Tu ро, ‹ “е задн Ka 5 and Physics has 
exp e ure with which British physicists 

the distinguished band. Чыл 
in the International Conference on Terrestrial Magnetism. 

Join in that welcome with more cordiality than those who are 
especially interested in the science with which the Conference will be 
Wide To us it is a source both of gratification and pride that 
the International Committee, to whose action this meeting is due, 
should have allowed us to play the part of hosts to the eminent men 
from many lands who have responded to their call. Some whom we 
would gladly have seen here, but who have been prevented from 
attending by various causes, have nevertheless shown the interest 
which they take in our proceedings by sending written communioca- 
tions. Thus опе meeting is as fally representative as we could have 


hoped. 
It may be interesting to those who are unaware of the | 
шша. pri шеш шы 23 Ке not the first occasion ош 
п о ша ve taken cannsel 
a meeting of the British — ä 
Fifty-four years ago the then President of the Association, the 
Very Rev. George Peacock, Dean of Ely, stated in his address that 
the period was drawing to an end for which a series of magnetic 
observatories had been established by international co-operation. 


— — 


The voltage 


VV 
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per- 
manent physical grove capi! Тре American Government instituted 
three others, at Boston, phia, and Washington; two were 


The observations thus provided for were to be 
yd out for three years only, but as nearly the whole of that time 
pent in preparation, the period was doubled. When the term 
thus fixed drew to an end, the question arose as to whether it was 
e eed чаа ee тр M. Kupffer (Director-General of 


| ogi 
addressed a to Colonel (afterwards Bir Edward) Sabine, sug- 


the Oongress was held during 

the meeting of the Association at Cambridge ia 1845. The number 
of distinguished foreigners who attended in person was considerable, 
in spite of the difficultits of travel 50 years ago. Amongst those 
who were present was M. Kupffer, Dr. Erman, of Berlin, the cele- 
brated circumnavigator and meteorologist, Baron von Senftenberg, 
the founder of the Astronomical and Meteorological Observatory of 
berg in Bohemis, M. Kreil, the director of the Imperial 


| were also received from 
еы Weber, Gauss, Loomis, Lamont, Qaetelet, A. von Homboldt, 


an | | 
The principal question whioh this Conference had to decide was 
whether “the combined system 


for the investigation of magnetic and meteorological phenomena, 


‘which [bad then] ben 8 years in progress, must be ровна op i 
I will not trouble you with a recapitulation of the recommendations 
of the Congress, some of which have been carried ont, while others 
EMI ccu four oot ем thet E Teakes ta quite ын 

ross own sen at I ven u 8: 
u Phat the c cordial which has hitherto prevailed between 
the British and f observatories 
hav. being considered 


tic and 
Y noed tha most portant results, and 
by us as absolutely essential to success of the great system of com- 
b has been undertaken, 


that it is good to 


cogent reasons why the science of ter- 
easily achieved by th ethods of есе 
is most v em of gue re. 
"t les widely separated workers plan 
college 2: . 55 
es little groups are з and arranging ambus- 
cades in the hope of wresting from our great opponent some of the 
treasures which she yields only to the violent who take them by 
force. Bat for those who would unravel le penny A у age en 
movements of the com 


work in common. 


реве needle concerted action is ‚ They 
cannot, indeed, dispense with individual initiative, or with the leader- - 


of us, but I think that all would agree that there is urgent 
ees perfect organisation, for an authority which oan decide 

what to do, but what to leave undone. 

The advance of the science. must de 


the 


| to. m ; 

. have asssisted in checking well-intended but mistaken proposals to 

add to the number of the magnetic observatories which we already 
possess in this country. i 

.— Again, it is desirabl 

10 published as to be ready for application to the problems the soln- 


* Brit, Assoc, Rep., 1844, p. 44, | 
+ Brit. Assoc, Rep., 1845. p. 69. 


. meeting, for common action, for common pu 


that the records of the observations should be 


surve 
have over before accom . Isit too much to hope that 


| rposes such as 
the nature of the machinery by which it shall be secured. 
I may at once state that the arrangements under which we are meeting 
to-day are in some respects abnormal, and that plans for the fotare 
will have to be f y or inf considered before we part, 
Meanwhile, it is desirable that I aut state precisely the . 


several 
y intere T «m, and, 
perhaps on this account, а new departure was taken by the Interna 
tional Committee, in the appointment of a Permanent Com mittes 
for Magnetism and Atmospheric Electricity,“ to which certain 
specific questions were referred. Eight gentlemen were nominated as 
members of this committee, with power ќо add to their number, We 
in turn co-opted eight other magneticians, taking care that as far as 
possible all countries in which terrestrial magnetism is specially 
studied should be represented. About the same time, and, as I 
believe, in ignorance of the establishment of this committee, а sugges- 
tion for the assembling of an International Conference on Terrestrial 
Magngtiam was made in the Journal of that name by Prof. Arthur 
Schuster. It appeared to me and to Prof. Schuster himself that it 
would be a great pity if this suggastion resulted in the establishment 


stitution is devoid both of simplicity and symmetry, * I take it that 

these facte are signs of health and vigour rather tban symptoms of 

decay. Terrestrial magnetism has been 

of late years than in the ao very ees ee The necessity for 
ication has 

upon us. We have cated more for meeting than for 


in 
opinion most wieely—we have sought to attain our ends, not 
starting а brand new International Association, but by making use 
machinery which is already in existence, wbich has stood the test of 
time, and is, as I believe, capable of being put to new uses of meeting 
our wants and supplying our deficiencies. ЭҢ . 
I confess, however, that in this ent we have been com: 
pelled to pay scant attention to the simplicity and even to the logical 


consistency of our schemes, We ате an international conference on 


of opportunity for collision between rival authorities, for contusion © 


between conflicting jurisdictions; but to all questions as to the pre 
cise limits.of authority and jurisdiction it is sufficient to reply in she 
most general terms. е whole of the arrangements are temporary, 
to meet an immediate pressing need. The work of the Conference 
will be conducted like that of a ent of the British Associa- 
tion. The members of the International Committee will act as the 
Committee of the Department, bat some of their work will be done 
on the General Committee of Section A, of which other magneticians 
will also be members. Should it be necessary, they will hold юше 
separate meetings, and some such meetings will certainly be neces 
sary to discuss and then report to the International Meteorological 
Conference. These general regulations will probably suffice for all 
practical purposes, If cases occur which they do not cover, we m 
.deal with them as they arise. 

With regard to the future, I do not propose to lay before you any 
detailed scheme, but on discussing the matter among ourselves, the 
following principles should, in my opinion, be adhered to, The 
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terationa] Meteorological Conference has held number of suo- = astronomer, who, like the anchorites of old, flies from the world to 

e aii. I that T am right in saying that tho right pears mo ЫС зарн is It is only in the smal] hours of the 
at first confined to those who were morning when 


officially connected 
thorities Conference see their way to inviting in future 
= J interested in CCC 
wn. | 
Oivilieation as it spreads by aid voie means that science has 


terrestrial 
viremente, If, however, additi meetings placed at ite disposal is recoeds boundaries 
т t they should bo held in turn in different y the study of which the antbro Land tho biologie! might have 
countries, and, if possible, in connection with existing societies read far back into the history of our race. And now, in turn, the 
hich play elsewhere the part taken by the British Association in  scienos of terrestrial ” 
this country. another link to connect the sun and earth, and on the other, is pene- 
t committee should be established is essential, and ken 
be considered, but geologist, ie threatened by the artificial currents of the electric 


the mode of appointing this body must no doubt s 
This tua ia tes Conte Of the EIAS few days tis cosmlófus wey ie ced 
able to discuss the whole question, and that when the next meeting the crisis is serious there can be no 
of the Me Ooatereace Mes. place we шар be able to lay anticipate the fuller discussion which will take, by stating 
before the conimittee suggestions which may lead to the foundation tbat magneticians, in common with tbe rest of world, 
of an International Magnetic Asscciation on a stable and permanent nise the great benefit which electric traction confers upon the 
basis. — community at large. Weare not so foolish as to desire to embark on 
Another matter of great importance is the maintenance of an & crusade against а great industria] improvement of which science 
international journal devoted to terrestrial magnetism. This we now may well ba proud; on the other band, we must bold fast to the 
possess, thanks to the energy of Dr. Bauer, and I feel sure that all pre- y ich, odiate) 
gent will s that such a means of intercommunication is invalu- appreciated by the ре м 
we, however, that the enterprise is threatened with possible to those stu which are not less for the ultimate benefit of 


able. I 
fers, and I desire to take this o ty of urging all the race. І 
those who afe interested in its success to do what they сар to support Had science, when the use of coal was introduced, been sufficient] 
it by increasing the circulation. There is every reason for more advanced to devise means for smokeleag com an evil, w 
now in more senses than one darken thé lives of the inhabitants of 


use of а common journal The records of the observatories are 
our great towns, might have been prevented from attaining its 


necessarily so bulky, that anyone who desires to obtain the facts as 
to the magnetic state of the earth at any given time must collect or present gigantic ons. ' 

eonsa)t a large library of quarto volumes, in some of which tbe We are now . epoch, which 
facta are mingled with data in chiefly to the may indeed, if is } . 

meteorologist or astronomer. It is no doubt essential that an account brighten our but which threatens to saturate the earth 
of all the work done at cach observatory should be published in a us with electric currents. That these may interfere with the general 
VVV 5 V De 
should be given; „ Bay, most, purposes, those w event pipes ashington se where. ‘construction of & 
une hep ‘ill require only final results; the means of the ps electrical railway in the immediate of the 
various elements for the year, for each month, or for any other ratories of a college would interfere with its efficiency, and make 
iod which may hereafter be adopted, and the diurnal variation, шры ы ре ы experiments of certain types. In such a 

wanted, rather than the hourly values. If these means case, „ 80 could be done by the 

published together, once в year, an enormous boon would be to suit the conditions under which they would have to be performed. 
But in the case of a o such ve 


journal. One advantage such system wo unquestionably 
роп the authorities of the observatories ^ opportunity of acknowledging that both the to pure 
а common form of publicat science the for obviating it have been acknow- 
Some small beginnings have already been made. The Kew ledged by those who are cbiefly interested in the technical 
Observatory Committee now pu the Proceedings of the Royat applioations of science ; and in particular that one of the 
Society tbe annual means of the has su the view that 


the same magnetic storms. If this agreement could be extended. drawn, we may answer 
$ into juxtaposition, se ͤĩ ] ſ ↄ the cece cette ct мош. 
not enter 


f 
sight bore ta taller and analysis than is at In th f several of the most active workers, I 
‘for a more ve pre `` e © wot. 
sent us | ` into a detailed discussion of the taske to which they are 
Turning from questions of organisation, the primary business of themselves; I will only ask that the doubter should com a 
our Conference will be to discuss four questions submitted to our summary of the state of the science of terrestrial 
Committee by the International Me Conference. 15 or 20 years ago, such as that contained in the by Balfour 
The two first of these refer to the methods for calculating and ^ Stewart im the Encyclope ia Britannica,” with what would be 
publishing the monthly means of the magnetic elements which . written on the same subject to-day. Additions would have to be 
0 I will not anticipate the dis- made to the descriptions of the instruments employed, to the dis- 
cussion which will take place on these points, except to say that it | cussion of the theory of the diurnal and change, while 
will be necessary to bear in mind not only what is desirable but such questions as the reality of earth-air currents, and the tracing of 
also what із practicable in view of the resources at the disposal of lool of local disturbance have only been dealt with effectively in very 
the directors of fhe various magnetic observatories. recent times. When, too, we compare the older models of the 
Another question deals with the relative merits of long and short magnetic state of the earth with that devised by Mr. Henry Wilde 
repent to ths а D M. Macar have the advantage of hearing a we cannot but admit not only that а great advance has been made 
on the subject by M. Mascart. | in forming s simple diagram of the magnet state of the earth, but that 
› there is a very im ¢ proposal for the establishment of it is ble that the model confains a very hint as td the 
tem at certain | contraction of the earth as & ата о СЫ 
Rykatehe ff and Prof. von Besold present an important report on this fact that Mr, Wilde has imitated the declination and dip with 
subject, end I wijl only remind you, that whereas the accuracy and remarkable accuracy all over the surface cf the edrth by means cf 
exp of the magnetic state of the earth’s surface a simple t of d ts, and by coating the 
attracted is 


mathematical 
depend entirely on the number and position of the spots at which oceans with the 

the magnetic elements are accurately known, the establishment of deserves. Whether Бе oreet cause thus suggésted be due to 
tem the greater depth to w hermals penetrate 


observatories will 
ont of which all the resources at the dispt ral of international below oceans, the bottoms cf which are always cold, or whether 
noe will have to be employed. the | great 
hers portance will also be depressions and elevations 
gh ie open to question, but I am persuaded that the matter shonld be more 
tramways is а serjons menace to magnetic observatories. From all fully investigated. 
et of the world we hear of observatories ruined or threatened by In conclusion, let me on 
in of Toronto and Washington e at к beginning ot | 
confidence of men who know that their science is progressing, but 
cannot good their defence. the great unsolved problem of the causes of terrestria! magnetism and 


F 
; 
i 
i: 
i 
i 


It seems to be a la ot nature, Таа alike the h and th of its fluctuations, This sol 

а law uman race e u ution will be most easily 

pomblest microbe, that the products an organism are fatal to itself. attained if we are not merely content to collect facts, but if we so 

oe ernie might infer that we are in presence of another instance arrange that shall be easily dealt with. To observe is our first 
the uni ty of the application of this law, and that duty, to organise our second, and if these be fulfilled we may 

science is threatened by the very succe*s of its practical app о of Mc] MAIN: >Ш 1а the Мың crown 

tions, The smoke of onr cities blots the stars from the vision of the efforts not merely of him on whom the first glimpee of the truth may 
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flash, but of the international co-operation which has, by way of 
ri eni made “the crooked straight and the rough places 


MUNICIPALITIES AS TRADERS. 
Ву G. Prarson. 
Read in Section F. September 12th. 


In writing this paper I bave felt that this meeting does not require 
from me a long lanation of my ọwn municipal dogmas, but would 
prefer tbat I should review the ре position of municipalities as 
traders, and the progress made in municipal trading, and I am in- 
clined to think that that course will best serve as a peg on which to 
hang thé discussion to-day. 

We arte long distant from the so-called "good old times," when it 
apes be said “if each man swept his own doorstep, the village would 

ean." 

Individual performances of cleansing duties such as these, to say 
notbing of tbe still more important duty of sewage disposal, has long 
since ceased to be possible, and further, the days when citisens “ paid 
their scot and bore their lot,” have also long passed, and the per- 
formance of duties at the public expense which were formerly looked 
upon as the duties of the private individual has been accepted as 
reasonable and proper; and, proceeding one step further, the pablic 
provision of a water supply, and also of the supply of light; and, 
lastly, cf a cheap, frequent, and regular mode of locomotion, has 
become so common as to cease to surprise, and now the suggestion of 
a Qweller in any city providing his own separate system of cleansing, 
sewage d water supply or light, would be regarded as a stupid 
waste of private energy. 

Drainage was first, recognised as & public duty forced on munici- 
palities by the density of the population, to be followed by a public 

system of cleansing ; but, at a comparatively recent date, a municipal 
water supply was looked upon asa first step in a downward course 
leading to the pit of socialiam, but few, at the present time, regard 
it in this light. | | | 

The provision of light at & more recent date stood in the same position, 
but the advocates of the purchase of the gas and electric light under- 
takings form a majority in most of the municipal councils at the 
present time; but to-day the man who publicly advocates the pro- 
vision of a tram system by a corporation is called “ very advanced" in 
bis views, to say the least, and by the older members of the corporation 
he would bé looked as really a dangerous man, leading a 


upon 
confiding public to the abyss of шыра socialism. Personally, 


I have no dread of & name, and any scheme bearing on the face 
of it the impress of cómmon sense would not be rejected by me 
because its opponents called it by a disagreeable title, and to hear а 
scheme in which I am interested called “ socialistic " has no terrore 
for me. 

Let us consider for one moment the growth of municipal trading, 
which will be best seen from the growth of municipal indebtedness, 
by — of which municipal trading has been rendered financially 

ible. | 
Phe loans to municipalities outstanding in the year 1875 amounted 


to £92,820,100. -These outstanding loans had grown in the year 1895 
to £235,335,049, an increase of C142, 14,940, being an increase at the 


rate of 153 5 per cent. in the 20 years. 

The National Debt was in the year 1875 £768,945,757, and it had 
decreased in the year 1895 to £656,998,941, or a decrease of 
£111,946,816 in the 20 years. | 

It will be seen from these figures that the increase of loca 


indebtedness exceeds the deorease in the national indebtedness · 


by £30,568,183. Local indebtedness represents loans due in 
respect of :— | 


Waterworks =. .. ss ss „ £43970490 ` 
Harbours, piers, docks, and quays  ... ves 32,717,992 
Highways, street improvements, and turn- 
pike roads .. iu т — Т7 „ 
Sewage and sewage disposal ... ae 234, 
Schools eve ooo eee „„ | eee eee 22,970,555 
Gas works n TA 835 7 awe зоа 
Poor law purposes ET ies D 7.778, 504 
Markets E B ues jus 5 5,775,076 
- Par 1 unds, commons, o 
==! ннн „ышк шек . 
' Public buildings... A" $i g Ta 4,958,954 ` 
- Artisans’ dwellings, improvements ki 4,351,532 


"There is also а long list of loans in respect of other public works, 
‘in respect of each of which a debt approaching £4,000,000 now exist, 
the list being too long for quotation here. | | | 

The figures I have read show the extent to which public fands 
have been used by local authorities in municipal ing. Taking 
gas, water, dock worke, as three of the largest classes of municipal 

concerns, we find that the debt now existing (not the sum 
originally raised, which would, cf coarse, be much larger, the present 
reduced figures being brought about by the operation of the sinking 
fund arrangement made in res of cach of these loans) shows the 
indebtedness at £93,680,425, being about £860,325 more than the 
total local indebtedness in the year 1875. i 
The foregoing figures show the great growth in municipal trading, 
by showing in some degree the growth of the municipal capital 
invested in it during the last 20 years, and these figures do not 
remain stationary. I have been unable to obtain the report of the 
Local Government Board for this year, but I have, by tne courtesy 
of the secretary of the Local Government Board, obtained the figures 
of the national and local indebtedness for the year ending 1896. 
The National Debt has sunk to £648,474,143, as against £656,998,941 
in the year 1895, a decrease of about £8,000,000 in the year, whilst 


the local indebtedness has grown to 4243, 209,862 as against 
£235,335,049 in the year 1895, being an increase of about the tame 
amount. | 

The electric light figures are very instructive, and show the growth 
of municipal trading in electric current. Up to the year ending 
March, 1895, £1,978,818 only had been invested in these under. 
takings by local authorities, whilst I find from the Tables published 
in Lightning that 50 local authorities own their electrical under. 
takings, and from the figures thsre given, I estimate the capi‘al in- 
vested up to the year ending March, 1897, at £4,000,000, and think 
by this time this sum must have grown to nearly £6,000,000. _ 

Having shown the growth of municipal trading as evidenced by 
the growth of the capital account, let us consider for one moment the 
extent to which it may be extended to the advantage of the public. 

I think that municipal should be confined to the provision 
of those necessities of civilisation which are so large as to be beyond 
the power of individual effort to supply and which do not form part 
of any Government department. The effort of the individual will 
generally ү more economically than either a company or iccal 
authority, but as between a company aud а local authority there is, 
economically speaking, very little to choose, and corporations can 
claim to be free from the misappropriations of capital which appear 
t» be incident to the formation of so many of the companies which 
from time to time come under our notice; and therefore the cheapness 


-of the price of money when raised on the credit of a local authority 
ав against the dearness of money when raised by a company mast 


always enable a local authority to trade on а smaller gross profit 
than a company, and, therefore, requires less to be abstracted 
from the pocket of the consumers to secure success to the 
undertaking, whatever it may be. I am, therefore of opinion 
that the supply of water, gas, electrical energy, and trams 
shculd be in t да of the local authority. Cleansing, ashing, and 
wateriog should also be done withont the aid of a contractor, bat I 
would not suggest, except under exceptional cirenmstances, that all 
municipal works, such as erection of buildings and otber matters of 
that kind, should be undertaken by the municipality, but, where for 
any reason whatever, and there are many reasons I know, there is 
& lack of outside competition, then the«e works can be done generally 


more economically and always better by the municipality than by а 


ii Uer is another t which has to be considered, viz , the forms- 
on of ‘ 
prices to artificial levels. The only way to meet combinations auch as 
these is for local authorities to face the position and do the work 
themselves. | 
On the other side of this question is to be found the question o 
labour. Local authorities ularly elected are liable to pressure 
from without, to which the directors cf public companies and private 
individuals are relatively free. | 
Working men have votes, and will use them to serve their own 
ends, precisely to the same extent as other people, and labour ques- 
tions raised just before a November election put the independence of 
а candidate for a seat. in the Council to a severe test; bat this, in my 
opinion, is a “ nettle to be ped” by a straight refusal on the part 
of the candidate, It is m when this is done that the labour 
JV t of larg 
cannot m а very long ex management o а 
bodies of men, having only afew years ex as member 
of the Sanitary Committee of Bristol. This Department pays about 


. £2,000 per week in wages, but the experience I have had asa member 


of that committee shows me that a position of absolute neutrality in 
respect of all trade combinations, and the acceptance of the services 
of any competent workman, whether unionist or not, extorts a respect 
even from those who may be violent partisans either on the one side 
or the other. 
There remains one other enterprise which die d ti likely to be 
placed within the reach of any enterprising m pality. I referto 


the telephone.“ The recent report appears to contemplate munioi- 


palities undertaking this work. Personally, I would rather be 
without it. I have no more faith in a municipal telephone than а 
municipal telegraph or municipal poet office. In my opinion, tele- 
phonic communication should provided by the Imperial Govern- 
ment and not by the municipalities. If this is done, we can do with- 
out the competition in telephone supply, of which we have lately 
heard so much, and the sooner the better this is done. It it is long 
delayed it will have developed into a large undertaking with a large 
goodwill built upon the of the grants made by municipalities 
of the use of the public street at a nominal cost, or, регпаре, at no 
cost at all to the company. If we are to have the nuisance of under- 
ground telephone wires, and the still greater nuisance of overhead 
wires, the quicker the better it will be for the Government to 
secure from that nuisance some profit fur the poni who haye to 
submit to it. The longer the present companies live the tighter will 


they fix themselves on the public shoulders, and the more expensive 


it will be to remove them, as removed they must be sooner or later 
at any costs. e : 

Tnere is one other question now being prominently raised, and it 
is discussed in the recently-issued report of the Telephone Com- 
mittee, viz, ought municipalities to trade for а profit. In my 
opinion they ought. В ing аз a municipal man, I should have 
very little inducement to trade at all but for the hope of sacoess with 
its usual acoompaniment profit. Birmingham trades, Manchester and 
other towns trade, at a profit, and I fail to see why they should not— 
subject only tothe condition Mar they do so on the rame lines as ordi- 
nary individuals and companies, and that they do not secure a profit by 
charging at а rate higher than would be charged by a company. 
Take the case of Bristol as an example, and I think ours is 4 | 
sample of the ave of cases of the kind. We have in Bristo 
60,000 ratepayers, and under 1,000 users of the electric light. Tue 
luxury of private lighting to the few is rendered possible by pledg- 


" and “ trusts” formed with the object of keeping up 
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ing the credit of the many, and why should not the many reap some 


benefit from the risk they run, to say nothing of the actual loss which 


attended the early years of our undertaking, which was paid out of 
the rates levied upon them. I think Parliament will be wise not to 


put such restriction as to profit making as are shadowed forth by the 
repart of the Telephone Committee. п шау well leave the ques- 
tion of the amount of the profit to be settled by the natural law of 
supply and demand. The moment a municipality charges more for 
an article than it is worth will be the moment the public will 


refuse it. О | 
If we review the result of municipal trading, I think its advocates 
of which I am one) bave little to fear. Birmingham, Manchester, 
lasgow, and other large towns have shown a very good lead, which 
it remains for others only to follow. Failures are very seldom 
reported, and, having. to the “ fierce light” which surrounds all 
municipal trading, I think the fact that few failures are reported is 
caused by the fact that there are few failures to report. ' 
There ia one other risk which it is impossible to omit to notice. 
There may be dishonesty in tha official, or, still worse, there may be 
dishonesty in the council, but I think the risk is small in each case. 
Bo far as officials are concerned, business-like regulation may be made 
which, if powerless to prevent fraud, wil most assuredly 
detect it, and I think the personal character and position of the 
members of the various representative bodies, coupled with the fact 
that more than one or two must be “in it” to secure snecess, will 
prevent any serious malpractices by the representatives, even if they 
were so minded. 


— 


COMPARISON BHTWEEN OHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CONSTANT 
OURRENT, MORE ESPECIALLY AS REGARDS EFFI- 


CIENCY. 
By A. A. Олнех and J. M. DoNALDSOR. 


(Read in Section A, September 8th, 1898.) 


Тнв method of charging secondary cells at constant potential has 
only comparatively recently come into vogue, and the probable reason 
for its adoption now is the saving of time thereby effected. 

Little, however, is known, and nothing, as far as we are aware, has 
been published with regard to the efficiency and physical charac- 
teristics of the method. 

The following tests were carried out to investigate these matters, 
and in order to make a fair comparison between charging at constant 
potential] and charging at constant current, а complete set of experi- 
ments by each method was tried on one cell. | 

This cell was of the Tudor type, and had two positive plates 
(pasted) and three negative plates (un d) The sise was that 
called 11 L A , and its listed capacity, ing at 20 amperes and 
discharging at 36, was 108 ampere-hours. 

In order to get the true or working efficiency of the cell, it was 
charged and discharged many times without intermission, until charge 
and discharge curves, obtained in consecutive experiments, did not 
"On F 3 bargin nstant potential was begu 

ebruary 24tb, 1898, c g at co ential was n, 
and in al] 50 charges and discharges were carried out, the intervals 
between charge and discharge, discharge and charge being, on an 
average, one minute. 

During the charge the potential differenoe between the terminals 
of the cel] was kept constant at 2:51 volts, snd charging was con- 
tinued until the current had fallen to 10 amperes. 

During the discharge the current was kept constant at 36 amperes, 
ч the discharge was stopped when the P.D. had fallen to 1:82 
vo 
The last charge was given on March 4tb, and on March 7th, after s 
preliminary discharge, charging at constant current was started. 

The cell was charged at a constant current of 20 amperes, and 
charging was continued in the first 22 tests until the P.D. had risen 
to 2:51 volts.. During the twenty-third and following charges this 
limit was increased to 2:58 volts, in order to increase, if possible, the ' 
capacity, which was low in comparison with that obtained after a 
gs ас сш PD. . dvi 

180 lace at а constant current of 36 amperes and was 
stopped when the PD. had fallen to 1°82 volt. 

Forty-six charges and discharges were carried out. 

As, however, the capacity of the cell when charged at constant 
current was considerably less than that after a constant P.D. charge, 
We suspected that the heavy currents passed through the cell daring 
the charges st constant P.D. had injured it, and so this method was 
again started to see if the capacity was still the same. 

This was on March 17th, after an interval of only half-an-hour. 

Beven charges and discharges were sufficient to show that the 
чаман ra diminished, and these experiments brought the 

en 


Basurnzs Ostanmsp py Онлваіха AT Сонвтант P.D. 


Capacity amd — Kfficiency.—' The curves of с and discharge 
drawn from the results of experiments 37—46 inclusive lie very 


the weer and the moan of the results was used in calculating 


g efficiency. 
E means of the resulta of experiments 13— 49 inclusive, which do 
Tuer much from the above, are also given. 
second mean capacity and efficiencies from tests 6 and 7 of the 
ated coe of constant P.D. tests are also given, and it will be 
M that the energy efüciency is somewhat less than in first 


Quantity | Energy. 


| Ampere Watt Ampere Watt € 
Experiments. hours | hours hours bours | efficiency | efficiency 
put їп. | put in. | taken out. taken out. per cent. per cent. 
ЕЗЕН) | A | dmi Мы uem хш шде 
1st Series— | | | 
Mean of 37—46 | 91:89 ' 2204 ! 8607 | 1635 | 937 71 
„ 13—49| 9197 | 2307 | 8599 ; 1632 | 936 708 
nd Series— | | 
Mean of 6&7 | 93:60 235 | 852 | 1610 | 910 | 685 


| « ier ———— MM — 


The density of the acid varied from 1:159—1:175 in the first series 
of tests, and from 1:164—1:174 in the second series of tests. 
н ene D or the brisk evolution of hydrogen bubbles from the 
tive plates, occurred just after the first rapid fall of current was 
5 was when about two-thirds of the charging time had 
Resistance.—Only approximate figures can be given, as no special 
arrangements were made for taking the E.M.F. accurately at the 
moment of making or breaking the circuit. 
During the last few tests of the second series the resistances were 


as below :— 


Beginning End of Beginning End of 
of charge. charge. of discharge. discharge. 
0:0083 ohm. 0:01 ohm. 0:0043 ohm. 0 0033 ohm. 


BHAPR OF CURVES. 


Charging.—At the beginning of the charge the currents are, of 
course, very large, about 170 amperes being the usual initial current. 

During the first three minutes of the charge a curious phenomenon 
always took place. The current fell by about 10 or 20 amperes, and 
then rose sgain very rapidly. After remaining fairly constant for 
about three minutes, the current falls тегу rapidly to about 40 
amperes, and then drops much more gradually, becoming nearly 
constant at 10 amperes at tbe end of the charge. : 

This initial falling and rising again of the current we considered 
to be due to an excessive liberation of ge by the eee currents, 
causing a temporary increase in the E.M.F. of the ce 

It did not occur in the first few experiments of the second series 
of tests at constant P.D., but appeared to a lesser extent in tbe 
last. The curves in these tests showed a steady falling off of current 
throughout. | і 

Discharging.—The P.D. shows a very rapid initial drop, after 
which the curve bends off nearly at right angles, and then keeps 
qnite level for a considerable time. After this the P.D, falls at an 
increasingly rapid rate. After a charge at constant current, the P.D. 
rus rapidly at first, and the change to the nearly level portion is not 
abrupt. 

In the first case— i с, after a constant P.D. charge—the rapid fall 
is practically over in the first three minutes, and after this the curve 
is nearly level; whereas in the otber case the initial drop lasta 
three or four times as long, and the curve afterwards shows a gradual 


OHARGING AT CONSTANT CURRENT. 
By this method we obtained considerably smaller capacities, but 


м efficiencies. 
e working efficiency was obtained from the results given by 
experiments 44 and 45. 

e mean of experiments 23—45 is also given. 


| Ampere ' Watt | Ampere | Watt | Quantity | Energy 
Experiments. hours hours hours ' hours | efficiency| efticieucy 
| putin. put in. taken out. taken out | per cent. | per cent. 
| | | 
— |-- 5 E 
44 and 55 | 6835 | 1521 | 6525 | 1231 | 954 | aro 
28—45 | eee eee eee eee | 951 810 


| 


The density varied from 1°155—1°167, а less range than when 


charging at constant P.D. 
Resistances.— 
Beginning End of Beginning End of 
of charge. charge. of discharge. discharge. 
00038 ohm. 0:0077 ohm. 00041 ohm. 0:0034 ohm. 


The shapes of the curves of charge and discharge at constant cur- 
rent are very well known, and need not be commented upon here. 


COMPARISON OF THE Two METHODS or CHABGING. 


What we have to compare in order to get an insight into the rela- 
tive advantages and disadvantages of the two methods ате: — 
1. The discharge capacity, or the energy we can get ont of the cell. 
2. The time needed for charging. 
watts taken out 


9. The storage efficiency or ratio of watts pat in 


4, The life of the cell. 

The first three are put into tabular form below, and we thus see 
that by charging at constant potential the time of charging is lees 
than half that which is required if we charge at constant current, 
and that the capacity is 30 per cent. greater if the first method is 
employee. but that the energy efficiency is 10 per cent. less. 

is loss of efficiency is probably due to the excessive heating 
caused by the large initial currents. 

With rd to the life of the cell when charged at constant P.D., 
we can say that, after more than 50 charges and discharges, the 
cell seemed in no way the worse. 
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The plates were not at all bent, neither was the amount of sediment 


с (ош of the cell notably greater than at the beginning of the 


Capacity. | Efficiencies. 
Time of | 
charging, 
minutes. | Ampere-hrs. 


taken out. 


Method of 
charging. 


Watt-hrs. 


Quantity 
taken out. 


per cent. 


Energy 
per cent. 


— — — — — ee 


Charging at con- 82 86 163 933 70% 
stant P.D. 2°61 | 

volte. Charge | 
til current = 
10 amperes. 
Discharge at 36 


— 


amperes till 
P. D. 1:82 volt. 
Charging at con | 206 652 123 955 81 
stant current 20 | 

amperes till 
P.D. = 2°58 
volts. Dis- 
charge at 36 
amperes till 
P.D. 1:82 volt. 


ALUMINIUM АВ AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS.” 


By E. WILSON. 


(Continued from page 373.) 


ANOTHER set of experiments was made with two cells having as 
electrolytes а 5 per cent. solution of H.SO, in water, and a saturated 
solution of potash alum in water. The area of the pure aluminium 
plate exposed to the fluid was 17 square inches in each cell. A 
current of 1 ampere was passed for four hours through the Н,80, 
solution cell, and three hours through tbe other. At the end of these 
times the temperatures were respectively 33 and 51°C. With the 
] ampere passing from Al to O, the potentials between the plates 
were respectively 63 and 20 volts. The cell containing the plate 
formed in potash alum solution was then heated, the current through 
it being kept fairly constant by means of а considerable external 
resistance and 110 volte. It was then cooled by placing it in a 
freezing mixture of ether and carbonic acid snow. The temperature 
in this case was reduced somewhat rapidly, and a portion of the elec- 
trolyte at the bottom was frozen, probably а cryohydrate, leaviog 
liquid above. The temperature of this liquid portion did not fall 
below sero centigrade. The results are given in Table IIIa. When 


TABLE III. 
| volt | | 
Time. BE across ue. Remarks, 
Heating 
«C. | 
1245 p.m. | 0154 | 288 | 17 Al connected to positive pole 
10 „ | 0154 | 270 18 | of charging cells. 
3.40 „ 0174 153 | 24 
420 „ 0:170 | 162 25 | 
640 , 0 187 166 | 265 
Cooling 
110 a.m. | 0161 292 13 The temperatures are those 
113 „ 0 160 301 11 of the liquid electrolyte. 
11.35 „ 0:158 308 3 
12.0 noon. | 0:160 910 1 
12.30 p.m. | 0168 | 263 2 Bottom portion of electro- 
10 „ 0170 252 2 lyte found frozen. 
1.10 , | 0055 4 95 2 
112 „ 0 058 1:35 2 Al to negative. 
114 , | 0295 | 225 2 |» n. 
115 „ | 0165 | 266 а А to positive, | 
250 „ 0 158 31:2 3 uid portion of electrolyte 


poured away, only frozen 
portion remaining. 


com à 

areas of the plates in the electrolyte are 17 square inches in 
Table III. and 84 ire inches in Table III. This paper does not 
deal with the chemistry of the effect discussed. It is known that a 
clesn aluminium plate acquires this film when simply submerged 
in alum solution, in the presence of oxygen without the passage of 


22 MM LESE EE OUI dd a a АШУ ҮЛ Те өл ED 
e Communicated to the Royal Bociety by the late Dr. J. Hopkinson, 
F.R.S. Received May 11th; read May 26th, 1898, 


paring these with the results of Table III., one must remember 


currente, We have seen that with a given film tìme is required to 
develop the effect. 


—— 


Nore Appsp May 19тн, 1898. 


[The film on these plates has been examined by Mr. Herbert Jack- 
son, of the Ohemical enit King's College, London, and the 
ca — 


following is his comm 


“ King’s College, London, 
" May 12th, 1698. 
"Daar WILSON, 

"I waited to send you the results of my examination of the 
aluminium plates until I had looked at them carefully with the 
microscope. Not much information, however, is to be gained from 
this. The skin over the plates is, however, seen to be full of minute 
cracks in every direction giving the impression of a dried gelatinous 

; not an unexpected appearanes H the plate had been covered 
when wet with a thin coating of the gelatinous aluminium hydroxide. 
The analysis of the film over the metal shows it to consist of basic 
aluminium sulphate. The origin of this may of course bave been the 
formation in the first place of aluminium hydroxide which sub- 
sequently reacted with some of the alum solution to give the basic 
compound. How far the formation of this may have anything to do 
with electrolysis would, I should think, be difficult to say without 
further and more elaborate experiment, and it must be remembered 
that a similar coating can be obtained on an aluminium plate by 
immersing it in an alum solution and leaving this freely exposed to 


the air. 
“ Yours sincerely, 
u HERBERT JACKSON." 


I have tried an experiment which I think shows that a film formed 
on aluminium by first being placed in contact with an alum solution 
and then exposed to the air, gives the same effect as a film formed in 
the cell when a current is passed from the aluminium to a carbon 
plate through the electrolyte. Two similar bright aluminium plates 
were prepared with carbon plates on either side of them, the area of 
aluminium in the electrolyte being 81 square inches. The electrolyte 
consisted of a saturated solution of potash alum in water. One plate 
was left in the solution for seven hours with no current passing, and 
then exposed to the air for 164 hours. The other plate was sub- 
merged in the fluid and immediately readings were taken of the 
current passing and potential differencein volts between thealuminium 
and carbon plates. The effect in this case was exactly what was 
previously observed. That is to вау, the current being maintained 
constant at 0055 ampere by about 2,000 ohms being inserted in 
circuit with the cell across about 110 volts, the potential difference 
immediately passed from а small negative value through sero, and 
after 3 minutes and 40 minutes had vely the values 1:8 and 
2:27 volts; the temperatures being 12j and 164° О. The test was 
continued. For the next 51 hours the current was 0:204 ampere, it 
was then dropped to 0055 ampere and kept at this value for 16} 
hours. At the end of this time the potential was 10 volte with 
being anpere, and 28:6 volts with 0'163 ampere, the temperature 

15 0. 

The other was submerged in its solution, the potential 
difference and current being immediately noted as before. The 
results in this case show that the potential, with 0'054 ampere, rose 
immediately from а small negative value of about 02 volt to а 
positive value of 1:8 volt. After 4 minutes and 40 minutes 
respectively the potential with current 0:054 had the values 2:07 and 
2:56 volts, the tem being 13 and 15˙5 O. This, I think, 
shows that a film formed by exposure to the air after being sub- 
merged in а saturated alum solution, has the same effect as another 
formed in this electrolyte during the passage of current. This test 
was continued. After 24 hours, during which the current, was 00523 
ampere, the potential was 11 volte, with this current passing, and the 
temperature 16" C. 

The two cells were then placed in series and an average current of 
0:048 ampere through them from the aluminium to carbon 
plates о. 50 € At the ry а аи time, with current 0048 
ampere, potentials were 10 e case 
formed without current, and 10:3 in the case of the other; the tem- 
peratures being 19 and 171° O. vely. With current 0131 
ampere, the 5 were 26:2 and 27:4 respectively at temperatures 
21 and 194° О.) 


Sodium hydrate forming а weak solution in water was tried м un 


electrolyte, the area of the Al plate being the same as before, 


17 square inches. The forming current of ‘8 ampere was 

from Alto О for 2 hours, 20 minutes, when the potential between 
the рахе was 13:6 volte, the aluminium plate being covered with А 
thick black deposit. 


Parr II. 
Alternate Currents. 


The ents with alternate currents were undertaken in aa 
to investigate the instantaneous values of potential and ppm 
One ob M to -— the effect we sri c а the 

of this paper time to properly develop wi ordinary 
ы быб од and, if so, under what conditions. Another object was 


to see if aluminium is a valuable metal for use in condensers for 
alternate currents. 


Aluminium-Carbon Cells, 


If the time taken to develop the effects dealt with in the first 
of this paper were vor? maal compared to the time of а com. 
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od of an alternating potential applied to the cell, опе would 
рен fy uni. directional current in the circuit of 


expect to get a practical 
the cell under favourable conditions as to temperature and applied 
potential This is not the case with the cells and frequencies dealt 
with in this paper. In all these experiments the author has 
endeavoured to make the cells the controlling part of the circuit, 
that is to say, between the terminals of the alternate current machine 
a small non-inductive resistance and a Siemens dynamometer were 
the only part of the circnit other than the cells experimented upon. 
The copper resistance of the circuit including armature was from 
1 to 5 ohms. | 

In the first portion of these experiments, the results of which are 
given in Table IV., the instantaneons values of the current, and the 


Taare IV. 

First Second | А | " 
half period. half period. © v dere 
— — — Bi 2 
„ gj gls; g] gli 
å | 3 3E g |885| | & | 25 |g 
Р 5 Efel 3, |], 2 | 85/8 
S| | g] g |&5 g 5 82| 5 | ka |3 
8 п g 5 | В S 8128 Ф 99 orci 
* 3 B B о. B B |. 95 S oH Fo 
КР SIS 22233) $ |8 158 
d Eis я |в" |3]|3j|& |d | 2 | 4 E 
1 los 89, 52,24^| 26 | 40l se 195| 268 | 328 27 
3) 91 78 | 16 | 57 89 15 69 107 265 110, 9 
3) 91 142162 6 | 33 99, 42 1:97 | 120 8 99 | 26 
М 74:5 | 21:1 2H 3 | 186,:65, 3 |178 294 210 | 36 
5) 52 |1394 145 6 | 202, 96 24 154 86 | 816 | 35 

| | PT qu NEM MJ 


———— — — — 


pu difference between the terminals of the cell, were observed 
y sid of а Kelvin quadrant electrometer and a revolving contact 
maker, The cell across which the potentials were observed consisted 
of one aluminium plate, th inch thick, “м by 4th inch from 
a carbon plate 3 inch thick, the electrolyte being a saturated solution 
of potash alum in water. The surfaces thus opposed to one another 
in this electrolyte have each an area of 36 square inches. Another 
cell of the same sizs as the above was placed in series with this cell. 
Four smaller cells were used in some of the experiments, as will be 
set forth. Esch of these consists of а thin aluminium plate opposed 
toa carbon plate, the opposed surfaces in a saturated solution of 
alum have each 8 square inches area, the distance between such 
surfaces being $ inch. 

In Table IV. the arrangement of these cells was as follows:— 
Experimenta (1) and (2), all the six cells in series. Experiment (3), 
the two large cells in series with one another, and with the four 
small cells arranged 2 series 2 parallel. Experimente (4) and (5), 
only the two large cells in series were used. No attempt was made 
to cool or circulate the electrolyte, but it had considerable volume 
and took some time to heat and cool In all cases there was an 
excess of salt to insure saturation. Table IV. contains the important 
information obtained from the teste. 

These figures show that small currents sre accompanied by large 
phase difference, but the effect we are looking for, namely, a large 
ratio between the maximum coulombs in the two halves of a period, 
ы develops with large currente for а given frequency accom- 
panied by high temperature and small phase difference. The average 
watts have been deduced from the product of instantaneous volts and 
amperes at 20 equal intervals during a period. 

(To be continued.) 


BELT DRIVING. 


II.* 


Tun making of pulleys from thin sheet steel with all sorts of hollows 
and irregularities in the rim is properly condemned. Pulleys ought 
also to be made to standard forms. High convexity is an error; a 
belt ought to bed over its full width. A 30-inch belt on a convexity 
of fths or # will only do the work done by an 18-inch belt on the 
same реу properly crowned. | 
A double belt on а j-inch crown loses 3 per cent. at 1,50 feet 
velocity, the loss increasing to 20 per cent. on a f- inch crown. At 
2,000 feet; velocity the loss increase to from 5 to 25 per cent., and at 
4,500 feet velocity the loss is from 35 per cent. to 55 per cent. A 
firm, advised by the author, went into the matter 
fhoroughly, and finally reduced the crowning of a 24-inch wide 
pulley from f inch to ,iths inch. А crown of yth is sufficient for 


pulleys up to 6 inches wide, and for pulleys over this width jj, inch. 
On vertical 155 donbied, The driven pulley 


* First article Jane 3rd, 1898. 


must be used, employ link belte, the rivet heads of which will run on 
the flange and not endeavour to climb. But no flanges are really 
needed, even on vertical shaft pulleys which ought to be double the 
та of the belt to give room for the belt to play without coming 


gines and using long compound 
Ramsbottom bleach works saves 340 tons per month 
ines have been removed and 20 tons 


of steam pipe has been scrapped. . 


less wasteful of power 
than round ropes; but ropes do not run so economically as do belts. 
This is so. Ropes are claimed to require less width for main driving, 
bnt this is denied. The system of compound belts enables belting to 
transmit more power per inch of breadth than can be got from ropes. 
Ropes, of course, though thick, have only three-fourths the area of 
square ropes, and there is great loss of breadth between groove and 
groove. Our own experience as regards toothed gears, belts, and 
ropes, arrived at some years ago, was that where an engine would 
indicate 100 H.P. in gears, it would drive the same machinery by 
belts and indicate 105, and by ropes and indicate 110. These figures 
still fairly represent the loss of power by ropes and belts, but Mr. 
Tullis claims for belts results equal to best gearing with less risk 
of breakdowns. He condemns belts working side by side as being 
like ropes—not really working evenly together. But superposed, 
each belt does its proper duty. Side by side the shorter of two belts 
does the maximum work. 

Several varieties of belt are briefly described, and their special 
points eulogised, but the general conclusion is that leather is all 
round the best belting material. Nothing like leather is still the 
cry. Mr. Tallis’s paper is, briefly stated, a special for the trial 
of compound belts. The moral is, that if your load increases do not 
spend money unnecessarily in changing pulleys, but put a fresh belt 
on top of the old one. If a belt wears out qnickly, put on a new 
one with the old belt on top of it. Does а belt slip, then compound it ? 
He makes a good case. Yet how rarely isa compound belt to be 
found. Mr. Tallis makes out a very good case for them, and they 
may with advantage be used in all cases where existing belts are 
found insufficient to perform their duty without slipping. 


CYLINDER RATIOS. 


Іх а recent paper before the North-East Coast Institute of Engineers 
and Shipbuilders, Mr. James Andrews endeavonrs to place the 
subject of determining cylinder ratios upon a systematic basis. The 
relative volume of cylinders bas always a subject of much study. 
Some engineers aim аё securing an even distribution of power 
between the various cylinders of a multi-oylinder engine. Others 
again seek to so the cylinders that the range of temperature 
shall be alike in each, while others again would aim at secu that 
the ratio га should be alike in each cylinder, / and ti being respeo- 
tively the initial and final absolute temperature in each cylinder 
respectively. The author does not pretend that any rule of 
roportioning will give great exactitude in results because of the 
Vistarbing effects of crank positions and receiver capacities, &c. 

The author submits thst a better understanding of the question 
would be attained if changes of leading dimensions of an engine were 
made as nearly relative as possible, thus facilitating improvements 
being made with confidence. In designing multi-cylinder engines 
certain conditions must be determined at the outset as a basis, and 
the following are laid down as desirable :— 

a) Maximum load on саса piston. P 
b) Temperature range in each cy А 
j Indicated H.P. in each cylinder. 

d) Rate of on in each cylinder. 

All the above should be approximately equal. 

By securing equality under (a) will: be secured the greatest 
maximum power with the least weight and smallest first cost. 

Under (b) the author thinks equality in each cylinder is essential to 
best economy. 

As regards (c) while equality of power does not appear to have a 
direct influence on economy, yet sea-going engineers aim at 
securing equal powers per cylinder, and as they have the arrange- 
ment of the working conditions of the engines, the designer must 
recognise the fad, if it be one, and so arrange matters that in securing 
equal powers the engines are not otherwise rendered uneconomical. 
There is, also, no evidence to show that equal powers are other than 
good for economy. As regards (d) equal cut-off is desirable to keep 
initial volumes and surfaces relatively equal in each cylinder. 

Taking the case of the two-cylinder compound, the various factors 


are :— 
P; = mean initial absolute pressure. 
P, = mean receiver absolute pressure. 
Р; = mean back absolute pressure. 
м Р = mean pressure reduced to low pressure cylinder. 
M P; and M P, = mean pressures in high pressure and low pressure 
cylinders respectively. 
ni and 2, = relative cylinder volumes. 
r = ratio of expansion. 
ту and r, = rate of expansion in high pressure and low pres- 
sure cylinders respectivel 


y. 

fraction of drop area relative to whole combined diagram. 
Saturated steam having the curve P v 4f = constant, the 
question is stated on the basis of equal powers and equal expansions 


486 THE ELEOTRI 


CAL REVIEW. [Vol43. No. 1,086, Виртвмвив 16, iii 


per cylinder. Given these equalities we are to find the cylinder 


ratios thus :— 


MP = [= (7 А za) — „ (1 — р). 


MP MP, + Py . 
МР; = 21 PS 55 
P 4 0 
10 9 


— 9 
Pa 


When R, X 7; = rand M P, = мр, x в, the ratio of the cylinders 
will be correct as required; but a variation of r or of (1 — р) or of 
both these, may be required. To eliminate — р without allowance 
for the free heat added to the receiver is slightly incorrect, but the 
variation of “ drop " involves во many other variations that its effect 
is difficult to allow, and variable quantities have been left out of the 
question to avoid complication. Most irregularities can be usually 
corrected by link adjustment. 

Other multi-cylinder engines are similarly calculated, the low pressure 
mean pressure being simply the mean pressure divided by the number of 
cylinders. For compound engines with two low pressure cylinders, 


мр, = МР 3 mn to give equal loads initially and approximately 


equal powers. For equal temperature ranges in such engines the load 
and power of each low рш cylinder is of course only half that of 
the high pressure cylinder. In other multi-cylinder engines with two 
low pressure cylinders, the mean pressure multiplied by the number 
of low pressure cylinders and divided by the total number of 
cylinders, gives the mean pressure in the low pressure cylinders. In 
these latter-day engines we cannot combine equal loads, equal powers, 
and equal temperature ranges with any degree of approximation. 

To show the effect of varying the low pressure back pressure in a 
quadruple cylinder, the following figures are given :— 


р rs n в в ву в. 

190 4 133 1 20 448 110 

190 6 3133 1 4192 393 8:8 
A variation of 2 Ibs. in the final back pressure, altering the cylinder 
ratio from 8:8 to 11:0. Small receivers have the effect of inc 
cylinder ratios so as to retain equality of temperatures, loads, an 
powers, especially as to the two former. When a receiver supplies a 
feed heater, the final cylinders beyond the abstraction point are 
reduced, while exhaust from auxiliaries has obviously the opposite 
effect. 

The diagram efficiency, , is the ratio of the actual mean pressure 
referred to the low pressure cylinder to the calculated, or 

н Actual mean pressure reduced. 
Ecc aw c = 
ae к. | 
where pi is the initial and P, the final low. pressure back pressure, 
it is desirable to record n as a guide for fature estimations for new 
machines. : 

Au appendix to the paper shows the results for а triple-expansion 
engine with three cylinders, 150 lbs. pressure absolute, 1'3 expansions 
in each cylinder, and 4 lbe. back pressure, asssuming 7 = 902. 

Then the results are as follows: 


| Relati | R 
R һ | мр, Ru ume. 
10 150 | 89 366 13565 70 
2432 55 879 . 96677 13477 675 
6:938 17 433 | 1288 | 13439 | 677 
Tne equality of load and temperature range is thus seen to be well 


secured, while the power in cylinder or M P x R is also seen to 


be practically identical. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.-—1898. 


Compiled expressly for this journal by W. P. TmHoMPsow & Оо, 


Electrica] Patent Agente, 322, High Holborn, London, W.C., and. 


at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
showld be addressed. 


18,463. "Improvements in electric incandescent lamps and other 
articles which require to be hermetically sealed.” Е. J. SaTOHMBLU. 
Dated August 29th. 

18,475. “Electric meters.” В. J. B. Mirrs. (T. A. Edison, 
United States.) Dated August 29th. (Complete.) 

18,485. "Improvements in the distribution of electrical energy 
for railways and tramways.” J. S. RAwoRTH. Dated August 29th. 

18,522. “ An improved electrolytic apparatus for the production 
of alkali.” W. Тномвом, Baron Kelvin of Largs. Dated August 


30th. 


-- 18,531. “Improvements in electric rail switches.” B. A, 


Barpwiw and Н. Rowranp. Dated August 30th. (Complete. 

18,549. “Improvements in, or 
dental engines." O. W. F. Hur. Dated August 30th. 

18,500. “An improved electric light fitting.” G. Norr. 
Dated August 30th. 

16,582. “Improvements in induction motors" R. BnurFIELD. 
(B. G. Lamme, United States.) Dated August 30th. 

18,583. “Improvements in systems for converting the energy of 
electric currents into mechanical by means of induction 
motors" R. BID. (В. G. Lamme, United States.) Dated 
August 30th. 

18,584. “ Improvement in controllers for electric motors.” Н.Р. 
Davis. Dated August 30th. (Date xe for under Patents, &o., 
Act, 1883, Sec. 103, April 25th, 1898, date of application in 
United States.) 

18,013. "Improvements in telephonic systems and чө 
J. E. Kinassurny. (The Western Electric Oompany, United States.) 
Dated August 30th. 

18,629. “ A means of making an electrical contact by pulling a 
cord or wire.” W. W. Mantis. Dated August 31st. 

18,630. ‘ Improvements in couplings for connecting together the 
electric wires, as used on railway trains for electrical communication 
and such like." A. SETS. Dated August 31st. 

18,643. ''New or improved apparatus for feeding, or moving for- 
ward intermittently, definite lengths of paper textile or other fabric 
photographic film or other material, in sheet or rolled up form.” 
A. B. Newman and Newman & GUARD. Dated August 31st. 

18,649, “Improvements in guide rodes and solenoid cores of arc 
lamps.” J. M. Morrar. Dated Angust 31st. 

18,702. "Improvements in electricity accumulators.” A. BoHAUS- 
CHIEFF and A. E. Норавон. Dated September Ist. 

18,722. “Improvements in clips for attaching to telephone or 
other cables when drawing the same into pipes or conduits.” J. G. 
Brien, Dated September let. | 

18,740. Improvements in safety fuse apparatus for electrical 
installations." Srsmens Bros. & Oo., Limrrep. (Siemens and 
Halske, Aktien Gesellschaft, Germany.) Dated September Ist. 
(Com plete.) | 
. 18,743. "Improvements relating to the extraetion of chromium 
by electrolysis." J. F. L. MOELLER and E. A. G. STREET. Dated 
September 15st. 

18,750. An improved coin-freed electric machine." R. Loranton. 
Dated September 1st. | 

18,754. “Improvements in electric tramways and railways.” 
J.C. Love. Dated September 1st. (Complete.) 

18,806. "Improvements in telephonic apparatus. A. Ованам. 
Dated September 2nd. 

18,807. "Improvements in electric sparkers for explosive engines." 
A. Wiwrox. Dated September 2nd. Complete.) 

18,820. ‘Improvements in or relating to electrically illaminated 
signs or advertisements.” G. B. Bow. Dated September 2nd. 

18,847. "Improvements in electric batteries.” М. E. Foro. 
Dated September 3rd. ( Complete.) 

18,854. "Improvements in electrically igniting charges of internal 
combustion engine:.” А F. Evans. Dated September 3rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвои & Oo., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 

3,569. “Improvement in electrical apparatus for indicating or 
recording ata distance positions of an index hand or analogous 
movable object." A. Совтлрев. Dated February 12th, 1898. This 
relates to an electrical contact apparatus for indicating or recording at 
a distance the positions of an index hand. It is comprised of a group 
of movable contact pieces placed in proximity to the index hand or 
connected with the distant indicating instrument by separate con- 
ductors. A clockwork is adapted to the contact pieces period- 
ically against the index hand and so close one of the electric circuits 
which control the distant indicating instrument. 2 claims. 


4,435. "Improvements in electric signalling apparatus for use on 
railways.” С. S. Davy. Dated February 22nd, 1898. In advance 
of each signal post an electric warning bell is provided, suitably 
supported in proximity to the line, having a t 60 arr 
that when a suitable movable contact is operated by the train, the 
bell will be set in operation if the signal arm is in danger. At the 
signal post is arranged another electric bell with a different tone to 
that for stopping the train, so as to notify to the driver tbat the 
line is all clear. 3 claims. 


4468. "Improvements in conduits for wires carrying electric cut 
rent." F. G. Howarp and A. W. Scan. D 


the distance between the sides is sufficient to take the requ 
number of wires. Cast angle boxes are used in those places where 


it is desired to change the direction of the wires. The interiors of 


the conduit pieces, covers, and angle boxes, are coated with 
ing material 6 claims. i 
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SOME MOTORS AND A MORAL. 


THE three papers on the application of electric motors which 
were presented in the Mechanical Section of the British 
Association, and reproduced in our last issue, gave rise to a 
debate which was mainly remarkable for the. bitterness im- 
ported into it. The papers were scarcely written in a style 
to provoke controversy, Mr. Siemens chiefly confined him- 
self to setting forth the results that had been achieved at 
"Oharlton, with continuous currents, Mr. Gibbings merely 
recorded the methods adopted by the Bradford Corporation 
in extending the distribution of electric power among small 
consumers, and Mr. Geipel’s paper consisted of a general 
survey of the economies of electric power and a desorip- 
tion of a new three-phase plant. The occasion was, 
however, deemed by Prof. Thompson sufficient to warrant 


him inveighing.in unmeasured terms against continuous 
, current motors, and indulging in a piece of special pleading 


on behalf of the three-phase system. Neither the former 


. deserved his condemnation, nor did the latter need his advocacy. 


Few electrical engineers would be inclined to question the 


merita of the three-phase alternating system, and there is no 


reason to doubt that its use will be considerably extended. As 
we pointed out some time ago, it only needed some settle- 
ment of the patent question to induce English engineers to 


look with favour upon three-phase plant, but to argue that 


because three-phase motors are doing excellent work in some 


places, therefore continuous current motors are hopelessly . 


out of date, suggests a lack of knowledge of English 
electrical engineering, or a desire to think that no good thing 
can come out of this country. 

Considering a little more closely the points raised by the 
readers of the papers, the moet striking and suggestive 
feature presented by Mr. Siemens is that which demonstrates 
the decrease in the cost of electricity with the increase of the 
size of the dynamo. Such a statement has been long ago 
elevated to the status of an electrical engineering maxim 
but to some minds it was doubtful to what exten 
it really existed. It was obvious that the con 


' of operating a moderately-sized plant would compare 


unfavourably with the cost achieved in public supply works. 
One was, however, scarcely prepared to find that most 
public electricity works could supply electricity for motive 
power purposes at a lower rate than it could be produced in 
a place possessing the skilled labour and the knowledge of 
economics of Messrs. Siemens Bros. works. Yet no other 


conclusion is possible in face of the figures presented by 
` Mr. Siemens. It must be remembered that the electric 


driving machinery at the works of Messrs. Siemens Bros. 
is of considerable magnitude, in fact, the output of the 
generating station in 1897 was 1,178,286 unite, yet in spite 


of the large demand for electricity the total cost per unit is 


9d. It is true that the load factor is not of the best, 
but it compares favourably with that of а publio central 
atation. 

The moral to be drawn is that it is possible for & public 
supply undertaking to furnish electricity at lower costs than 
it is possible to make it even in large engineering works. 
Consider for a moment the total output of some public 
works. Bradford, during the year 1897, sold 998,558 units, 
yet with its distribution losses, its repairs and maintenance, 


-the total costs were but 1°79d. It is not necessary even to cite 
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во large an output as that of Bradford. Whitehaven, with 

178,878 units, Nottingham, with 480,881 units, and Nelson, 

with 608,768, can show better figures than those obtained 

at Messrs. Siemens. It ig true that to make the 
figures really comparable one ought to include some- 
thing for depreciation, but the comparison would not 
be materially affected. It was not Mr. Siemens’s 
intention, however, to show that it was better to make your 
own electricity than to take it from a public supply ; indeed, 
he was quite of the contrary opinion, and quoted an instance 
of the public supply of Waldenburg, in Silesie, which could 
have supplied the whole of the electricity used at the 
Charlton works for £2,000 less than it actually cost Messrs. 
Siemens to produce. The very same economy could be 
effected in this country, and Bradford, Manchester, or any 
large town would be capable of meeting a large demand for 
motive power at 1:84. per unit, which is the price charged 
by the Waldenburg Company. It is but reasonable to antici- 
pate that most supply works will eventually lay down special 
mains for motive power purposes, and the time is now ripe to 
cultivate the larger class of consumer, but to do 80 successfully 
will call for ап outlay of capital far beyond the dreams of the 
present electricity committees, Mr. Gibbings's paper shows 
distinctly the trend of the small motor in industrial centres, 
and there is no doubt that the scheme of hiring which he 
specially emphasised in his paper, has done much to en- 
courage the nser of small power to adopt electric motors. 
The hiring feature may not appeal to everybody, but it 
seems to have proved a useful means of extending motors, 
judging from the fact that 42 hired motors were connected 
to the mains in the first six months of 1898, against six 
owned by the consumer. We are afraid that Mr. Gibbings 
takes a somewhat exalted view of -the motor, when he 
attributes to it the power to improve the social and 
hygienio conditions of life. Powerful a factor though 
the motor may be in the industries of the world, 
it can scarcely work so great a revolution as to 
revive the small and independent industries of former 
ages. The aggregation of workpeople in factories is on 
some grounds to be deplored, but cheap and quick pro- 
duction render it necessary ; moreover, we doubt whether the 
sanitary surroundings of the artisan would be much im- 
proved if he did his work at home. No one can quarrel with 
the generalities that abound in Mr. Geipel's paper. We 
have heard before the woeful tales of losses in shafting and 
steam pipes, and the extraordinary economy effected by the 
substitution of electric motors; it is good to repeat them, 
however, for one wants to enlarge the audience before which 
we can proclaim the good of the electric motor. But Mr. 
Geipel holds a brief for three-phase plant, and equally 
with Prof. Silvanus Thompson he is somewhat unfair 
to the direct current plant. The very economies that 
Mr. Geipel quotes so largely have been mostly attained with 
direct current motors. But to bring forward instances that 
tell against any of the systems is not difficult. Mr. T. 
Parker in the course of the discussion declared he had taken 
out three-phase machinery and substituted direct current 
plant; on the other band, we have ourselves knowledge of 
a case where three-phase motors have replaced a direct onr- 
rent system. Then, again, it can be urged that the most 
prominent use of electric motors at the present time is for 
the prope nion of tramcars, and on these continuous current 
is almost exclusively used. There is much to be said for 
both continuous and three-phase, and it is extremely probable 
that single-phase alternating may also shortly find numerous 
adherents. 

To preach three-phase in the manner of Prof. Silvanus 
Thompeon is to under-rate the knowledge and intelligence of 
English engineers. Great progress will ba made in electric 
power work, but many years will elapse before it is entirely 
on one system. 


CHARGING SECONDARY BATTERIES, 


ed 


THE paper read before the B.A. meeting by Messrs, Cahen 
and Donaldson on this subject ig one of considerable import, 
ance to electrical engineers in general, and to thos 
interested in battery traction more particularly. 

It has for some time been known that batteries could be 
quickly charged at constant P.D., but what other advantage 
besides saving in time this method possessed, was not known 
with any degree of accuracy. Only by а series of oarefal 
testa, such as these now described, could the method be 
examined and results obtained upon which every reliance 
can be placed. The saving in time in charging, amounting 
to one-half, is of importance in motor or tramcar work; 
in such cages the 10 per cent, loss in efficiency which attends 
this method of charging at constant P.D. is not serious, 
when we consider the greater capacity also obtained. 

This increase of capacity is most difficult to understand, 
and may be due to the high P.D. acting on the active 
materials in their uncharged state at the commencement of 
charge. The P.D., beginning with constant current, is but 
2 volts, and reaches 2:5 only at the end of the charge, 
when the most socessible materials have been already 
converted, whereas, with a charge starting at 2:6 volts, the 
action will penetrate more deeply into the substances, they 
being then in a condition to more readily combine with the 
liberated elements. 

Whatever the true explanation, it is a very valuable advan- 
tage in traction work to be able to increase the capacity of a 
battery by merely adopting a method of charging, gaining 
thereby 80 per cent. more capacity. This gain has long 


been known, but never before measured and giyen to the | 


world. | 


So far as prior knowledge of its utility is coAcerned! we | 


may call attention to a communication recently brought 


before the Société des Ingénienrs Civils de Franoe, by M F. 


Drouin, entitled Tramway Electric Traction by Rapidly 
Charged Accumulators.” We cannot here devote the space 
necessary to a detailed description of M. Drodin's paper, 
bat the main featares of the scheme were the employment 
of plates (Tudor) of large surface, charging at constant 
voltage, and utilising part only of the maximum ‘capacity of 

e battery. Ч : 

The higher P.D. maintained during dischatge after в 
constant P.D. charge. is also due to the more thordugh 
action of the high P.D. acting from the commencerefit, of 
charge; this is also an advantage of appreciable Value, `: 

It would be interesting to carry the tests still further by 
charging at still higher P.D. than .2:508.'. The authors. do 
not state why this particular figure was chosen; what would 
be the results other than increased heating of the electrolyte, 
if the charging P.D. were increased to 2°6.or 2:8? 

Electrical engineers must feel considerably indebted to the 
authors for their work, and the able manner in which‘ the 
results are put before them, for but few engineers have, the 
time or means to find ont all these things for themselves 
with any degree of accuracy. | 

The only point left unsettled is the effect on the dura- 
bility of the plates, We have heard it said by an engineer 
who has used the method without making any measurements 
to find its actual value, but merely to save time in charging, 
that the pasted plates are improved under the treatment, and 
thst в longer life may be expected. 

The excessive heating at commencement of charging is à 
loss which сар, to some extent, be reduced; it depende, to a 
great extent, on the superficial area of the plates, and points 
to the use of thin plates of large area, rather than thick 
plates of small area; thie, however, is governed by the quer- 
tion of mechanical strength. D,fferent types of plates will 
no doubt give somewhat different resulte, as the internal 
8 of the cells differ with different constructions of 

It seems that the seconda is eti ject for 
profitable investigation, ry battery is etill a subject 
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PERMEABILITY UNDER CROSS-MAGNETIS: 
ING FORCES. 


By W. H. EVERETT. 


Тнв two latest contributions to this subject, so far as I have 
been able to find, were published in а contemporary in 1890; 
and itis rather surprising that both of them are disfigured 
by fundamental errors, which seem to have hitherto escaped 
notice. It may be suffioent to point out опе of these errors 
м a sample. 

The authors of one of the articles give some experimental 
resulta obtained by means of a well-devised arrangement for 
producing two magnetisations at right angles. Their second 
figure includes two B — Н curves, one showing the behaviour 
of a certain piece of iron under the aotion of a single mag- 
netising force, the other giving the results when a force at 
right angles is simultaneously applied. Comparing the 
second of these curves with the first, the writers observe 
that “the permeability shows a large decrease, due, of 
course, to the fact that the plane of induction alters with 
each alteration of the transverse magnetisation; and the 
secondary only measures the component of the induction 
5 to itself." Now this explanation is err oneous; 
ot the component of a vector in any direction is not 
affected by the addition of a perpendicular vector, unless the 
vectora in these two directions are physically dependent on 
each other. For example, the component magnetising 
foree in any direotion is not affected by the application 
of a force in a perpendicular direction. Yet the writers 
proceed to argue that magnetisations in perpendicular 
directions are independent, although their own instructive 
experiments prove the opposite. n. 

Suppose that a total magnetic force, M, is acting at a point, 
and that an induction, B, is thereby produced. In general, 
B and Н will not coincide in direction unless the matter is 
isotropic. - Let denote simply the ratio of the magnitudes 
of: B and Н. Resolve B and H along any direction z, 
эрез being B, and MM.. 

n RS 


— 


í JN ee 
B. _ re В = 
в, ZNE 
^ cos H z 


And if the matter is isotropic, 


* 


The ratio В. Ha may be called the effective permeability 
for the direction 2. It follows, then, from the above equation 
that the effective permeability: is, in isotropic matter, the 


same for all directions, and is equal to the true permeability. 


s ratio of the total induction to the total magnetising 
Accordingly, if a transverse force, Н, is applied to any 
portion of a magnetic circuit where в longitudinal force, H, 
18 acting, the effective longitudinal permeability will in 
general be altered in this portion, and hence also the total 
flax of longitudinal induction through every section of the 
it. For В, = и He, whereas in the absence of a 
transverse foros we should have В, = pz Hz, p denoting 
the permeability corresponding to the resultant force 
V H + H, and ii the permeability corresponding to the 
force H. Lhesefore the application of Н, diminishes В, 
if u < ра. ва ів usually the case; but with small forces the 
effective PEDI may be increased, and for certain pairs 
of values of Н, an H, it will remain unchanged. 

A notable example is the case of the transverse component 
of the magnetising foroe due to the current round the 
armature of а dynamo.* This must slightly lessen the 
effective permeability of the iron in the armature for the lines 
e induction due to the field magnet, and must also have a 
similar effect on the pole-pieces, which form part of the 
chum circuit for the lines due to the current in the arma- 
are. Besides this transverse component, there is, of course, 


eae Prof. В. P. Thompson's “ Dynamo-Electric Machinery,” fifth 
M р 904 see also the works of Dr. Werner von Siemens, English 


the counter magnetising component which accompanies the 
forward lead of the brushes, 

Since the coil of every electro-magnet (except а uniformly 
and closely wound ring) gives a transverse component of 
magnetic force at nearly all parts of its field, it follows tbat 
the longitudinal permeability must be thereby more or less 
affected. In the case of very long oylindrical coils this 
transverse force is comparatively unimportant, being very 
small except near the ends, but in short coils it is by no 
means negligible. А 

An error of very small (probably negligible) magnitude 
will be caused by this effect in the determination of per- 
meability by the bar and yoke method. 

There is a different method of treating the subject, which 
we will merely now indicate briefly :— 

Let there be a magnetising force, Hi, at any point in a 
piece of isotropic irov, and suppose an induction, B, is 
thereby produced. If, now, a second force, Hz. is applied 
there will be a definite resultant force Н, and this will pro- 
duce a definite resaltant induction B. This B is the induc- 
tion, and, since the iron is isotropic, it will have the same 
direction as M. The direction and magnitude of H are 
independent of isotropy. Suppose, now, that Н, be regarded 


88 producing an induction B,, such that B, (existing before 


the application of Н;) and B, give B as their resultant. 
Then we have to coneider the state of the iron with respect 
to the additional force, and it will be found to be curiously 
colotropic. 

The full investigation is too long to give here. Various 
cages have to be considered, depending on the values of М, 
and Hz. In the moet notable case we find that if М, is a 
generator of either of two cones, having the direction of Н, 
as their common axis, it will experience a permeability equal 
to р, ; for any direction lying between the cones the perme- 
abuity will b» greater than y, and for other directions less. 
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A NEW FORM OF ALTERNATING CURRENT 
INSTRUMENT, 


By ABTHUR C. HEAP. 


THERE are two sources of error in amperemeters and volt- 
meters for use in alternate current supply stations which 
have not reocived the attention they warrant, namely, errors 
due — in the psriodicity and wave form of the supply 
current. 

If the condition of supply is constant pressnre, it is 
especially important that the voltmeters should be free from 
errors due to the above causes. The usual practice at the 
present time is to employ electrostatic or hot wire instru- 
ments. The former are open to the objection that the forces 
dealt with are so small that they are necessarily of very 
delicate construction, and further, cannot be made as 
recording instruments, and the latter to the fact that they 
take tome time to come to their correct reading, and many 
of them vary considerably when placed in a dranghty engine 
room, 

To overcome these sources of error and to produce an 
instrument which shall at tbe same time have plenty of 
power in its working , negligible temperatnre error, and 
consume few watts, the writer has designed the following 
method of construction, which will be best described by refer- 
enoe to fig. 1. | 

M X is an electro-magnet built up of laminated plates of 
transformer iron, shaped as shown; the section for an 
ordinary instrament being about 8 square centimetres, the 
length of the limbs 8 centimetres, and yoke 6 ceritimetres, 
and is so made that the yoke can be easily withdrawn to 
allow the coils, P P, and 8 s, to be slipped on. The weight 
of the iron circnit is about 15 Ibs. An iron core, M“, is fixed 
between the pole pieces, leaving an air gap of about 2 mm. 
on 5 ded тене 

ətween it and the pole pieces а оой of wire, c, 1 
а pointer, is pivoted so as to be free to turn [n this air gap 
against the action of springs or giavity. Round the iron 
circuit a number of turns of suitable wire, P P, are wound; 
these are connected to the source of supply, and form the 
exciting circuit of the eleotro-magnet: over these an entirely 
distinct set of turns, 8 s, are wound, and the ends of these 
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are connected to the terminals of the pivoted coil, c, through 


an adjustable resistance, R. 

It is, therefore, seen that the secondary current induced 
in the s s turns by the alternating current in the primary, 
P P, passea:through the pivoted coil, o, which is free to move 


in the magnetic field created in the air gap by the pri 
turns ; the coil turns through an angle which varies with the 
volta applied at the terminals of the primary, and the 
amount of such movement is indicated by the pointer on а 
scale in the usual manner. | 

The number of turns on the primary ooils, P P, and the 


TABLE I.—VOLTMETERB. 


Volta. 


Divs. def. on Inst, 
Scale, 


From London 


From alternator | From alternator 
Electrio mains 88 ~ 88 ~ 48 ~ 


D 


| 

59 | 0 | 0 | 0 

84 | 10 | 101 10: 
11:6 90 | 20° 20° 
150 30 | 30° 30° 
204 401 | 39 95 40° 
25:2 50: | 501 50° 
30 6 60: 60° 60° 
36:0 ! 701 70: 70: 
42:0 80:0 800 80°0 
47:5 | 90: 90° 90° 
^3: 1001 999 100° 
58:5 | 1100 1100 11015 
63:5 | 1200 1200 120° 

| 


resistance, R, are regulated according to the voltage of the 
circuit on which the instrument is to work. 

In order that the indications may be free from periodicity 
and wave form errors, it is n that the magnetic 
leakage should be small and remain constant; the air gap is 


— — —— —— 


0 20 40 60 
Divisions on Instrument Scale. 
Na. 2. 


therefore made small, and the secondary turns are wound on 
the lower half of the magnet limbs, as far from the pole 
pieces as possible. 

A Serena made on this plan is free from errors due to 
riodicity and wave form over a very wide ran 

figures in Table I. show. as sns 


almost flat wave form at a periodicity of 88 —. Those in 
column 4 are for the same instrument working off the same 
alternator at a periodicity of 48 ~, and those in column 2 
аге for the same instrument working on the mains of the 
London Electric Supply at an average periodicity of 83. 

The three curves plotted from the above figures lie exactly 
over one another (fig. 2), and show that the alteration in 
wave form between the iron core armature alternator and 
that of the London Electric mains, and a change in peri- 
odicity of 50 cycles per second, make no difference in the 
readings of the instrument. 

An amperemeter is constructed on the same plan, using 
the same iron circuit and moving оой, the primary turns 
being few in number, and of large section suitable for the 
carrent to be measured, or the turns, P P, may be similar to 
those used for the voltmeter, and are then supplied with 
current from a suitable series transformer, the pri of 
which carries the total current to be measured, the seco 
being connected to P P. The resistance, R, is replaced by 
inductance. 

One advantage of this method of construction is that 
instruments can be supplied with two or three or more 
ranges; in the case of a voltmeter, by bringing separate 
windings out to separate terminals on the instrument, and in 


the case of an ammeter by supplying two or more series 
transformers, having different current capacities arranged to 
work to the one indicating instrament. Where recording 
ammeters have to be used on high tension circuite, these 


transformers can easily be well insulated, and with a suitable 


e onec. make it ра the instru гашен can be handled 
or changing charts, &c., wi ect safety. 

A considerable amount of eerie work has been 
carried out at Messrs. Elliott Bros., 101, St. Martin's Lane, 
who are the sole makers of the different types of recording 
and indicating instruments, and to whom the writer ig 
indebted for many valuable suggestions. 


THE DOE PRIMARY BATTERY. 


UNDER the title of “The Doe Portable Electric Light and 
Power Syndicate,” a company is being formed to exploit an 
improved form of primary battery, the invention of Mr. 
W. S. Doe. As far as can be judged, there appear to be 
certain points of mechanical construction in the cell which 
are decidedly good. Everyone who has had to deal with 
primary batteries knows what exceedingly messy things 
they are at the best. What with leaky cells, badly fixed 
zinos and carbons, corroded terminals, and all the rest of it, 
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they, after & very short time, е unmitigated disgust, 
especially as the pretensions of the inventors are almost 
always far from being borne out. Some of our readers will 
doubtless recollect the very early days of the fountain 
pen, and the lively appliances they were. The 
pleasure which was felt on withdrawing one of these 

ns from the pocket and discovering that the ink 
fad nearly all leaked out, was immense; now, however, 
thanks to proper mechanical skill having been devoted to the 
subject, perfectly tight joints and freedom from all the dis- 
agreeables which were at first inherent in the appliances, 
have disa „and the result of good workmanship and 
design is perfectly tight screw-joints are obtained with- 
out the use of rabber washers, &c. So it will, we believe, 
be the case with portable batteries. The use of built up” 
cells made in namberless parts, ill fitting, badly designed, 
packed with all sorts of asphalte or bituminous cements 
which are supposed to prevent the metallic connections from 
becoming corroded, bat which do not do so, all these will 
eventually be got rid of and then there will be some 
chance for the cells coming into confidence. If Mr. Doe 
has been working in this direction, there is some hope 
for his inventions. The possibility of oa zinc electrodes 
which can simply be dropped into the cell when required 
for use is а vast stride in the right direction, and if the state- 
ment that the electrolyte is such that polarisation is reduced 
toa point which has hitherto not been approached, is correct, 
another distinct ae been made; ue Li a we, at 
present, are sceptical. e prospectum, like other pro- 
speotuses of the Kind, is full at ridionlous statements ; Who 
ever heard of а battery electrolyte that was “explosive and 
inflammable.” Yet it is thought necessary to inform the 

blic that “ the electrolyte is a clear, colourless fluid, abso- 
x harmless to handle, non-explosive and non-inflam- 
mable. 

We are als) informed that it had been found impossible 
to get a primary battery that would maintain an even cur- 
rent, all other primary batteries quickly polarising,” a state- 
ment which is absolutely untrue. It may, however, be 
doubted whether those who drew up the. prospectus know 
what polarisation means, if we are to judge from the follow- 
ing paragraph :—“ As evidence that this battery does not 
polarise, it should be stated that, of the. numerous batteries 
which have been in constant use in England for over six 
months, in no ji instance has any sign of polarisation 
been detected,” which is simply downright nonsense. It is 
also claimed that for many purposes of motive power, where 
oil and gas are useless, the battery will prove useful; this 
remains to be seen. In the meantime we have favourable 
reports from the late Dr. Hopkinson, and Messrs. Houston 
and Kennelly, on the merits of the battery, about which we 
shall be interested to learn more. 

Let it not be forgotten, however, that the battery con- 
sumes zinc, and therefore the electrical energy produced is 
20 to 80 times as expensive as that from a steam engine and 


| Tian d although we must confess that the chief uses to 


d 

which the battery is intended to be applied are iu the legiti- 

mate field of а primary battery. The purchase price, 

£30,000, from a capital of £40,000, is altogether out of 

all proportion to the value of such an invention. 2 
ince the above was set we have gone further into the 

matter and added a few brief comments in our “ Notes” 


columns, 


SIDE LIGHTS ON CABLE ROUTES. 


I. 


As a study of what we may fairly enough call an unsuocess- 


fal intrigue, we commend to the attention of our readers a 
Teport printed in June last by order of the Speaker of the 
Cape of Good Hope Parliament, headed * Copies of Oom- 
munications that have between the Government of 
the Cape Colony, the Imperial Government, and the Eastern 
Telegraph Company, on the subject of a Deep-Sea Cable vi the 
Cape, with extension to Australia," The frank audacity of 
Bome of the proposals advanced by the Eastern Telegraph 
Company and ita backers would come as an amusing relief 
in the perusal of these letters were it only new, but for those 


who have any knowledge of the methods by which in the 
East and in Australasia these companies have gradaally 
acquired their present monopoly, the freshness of the style 
has altogether disappeared. | 

To lay the matter clearly before those who may not care 
to wade through these letters, we may state 0 that 
they refer to certain proposals made by the Eastern, Eastern 
Extension, and Eastern and South African Telegraph Com- 
panies, to the Imperial Government, and to the Govern- 
ments of Cape Colony and of the Australian Colonies, Of 
these cable companies, the Е utern and the Eastern and 
South African are practically one in all but name, and are 
both under the able management of Mr. J. Denison Pender, 
who is also a director of the Eastern Extension Telegraph 
Company, the interests of which are most closely allied with 
those of the other two companies, the Marquis of Tweeddale 
being chairman of this ав well as of the Eastern Company. 
The community of interests above indicated obviously calls 
for joint action in cases of need. Now, for some years past 
(since about the time of the Transvaal difficulty), the tele- 
graph lines to the Cape and South Africa generally, have 
given much trouble, and caused mach dissatisfaction, owing 
to the frequent breakages; these lines run along both the 
east and west coasts of Africa, the Eastern and South 
African owning all those on the east, and a portion of those 
on the west coast. This company, therefore, suffers both in 
puree and oredit, owing to the frequent interruptions, which 

ides, might possibly make the laying of an opposition 
cable necessary, thus entailing serious competition, reduced 
rates, and consequent loss, Sach a position clearly requires 
remedy. The allied Eastern Extension Company also is not 
free from the serious danger of competition, should a cable 
over which they have no control be laid between Australia 
and Canada. This also requires attention. The papers now 
published by the Cape of Good Hope Parliament expose the 
manner in which the combined companies hope to find relief 
from the troubles above indicated, bnt not at their own 


expense. | 
About the beginning of this year frequent reference was 
made in the press, many paragraphs x iiis concerning an 
* All-British cable to Australia, vid the Cape, and touching 
at various places en roule, which, in return for “ certain 
rivileges,” would be laid by the companies abave mentioned. 
he nature of these privileges is given in a letter dated 
March 22nd, 1897, addressed by Mr. J. Denison. Pender to 


the Chancellor of the Exchequer. In this letter, after 


referring to the demand for “additional telegraphic com- 
munication between Great Britain and the Australasian 
colonies, quite independent of the Mediterranean ronte,” 
Mr. Pender орк that the combined companies should 
provide “cables between England, the Cape, and Australia, 
touching er a Gibraltar, Sierra Leone, Ascension, St. 
Helena, Durban, Mauritius, Rodriquez, and Cocos.” In 
consideration of the above, the “ privileges asked for are 
the following :—£25,000 annually for 20 years from the 
Imperial Government; an extension by the. Australasian 
Governments, for at least 10 years, of the annual £82,400, 
which they have been paying to the Eastern Extension Com- 
pany for the last 19 years; also a present of a double-wire 

dline (about 1,000 miles long) between Cape Town and 
Durben, from the Governments of Cape Colony and Natal, a 
landline which, as the Postmaster-General of Cape Town 
points out, is equivalent to a perpetual subsidy of £12,000 
perannum. An undergronnd landline service from London 
to Cornwall is also to be provided ; this will cost the Imperial 
Government at least £50,000. In addition to the above, 
it is stipulated that an annual subsidy of £32,000 for 20 
јан shall be paid if а branch cable be laid from the 

yohelles to Ceylon, touching at Diego Garcia on the way. 
The financial side of the pro having been set forth, Mr. 
Pender asks for “ап undertaking by the Governments con- 


' cerned that, for a fixed period, they will not subsidise any 
opposition line connecting any of the places served at 
present by the associated companies. On their side, the 


companies to undertake to increase their cables when- 
ever neceseary to meet public requirements. This prin- 
ciple was, to tome extent, formally recognised by the 
Imperial Government, with the approval of the Austra- 
lasian Colonies, when the Eastern Extension Company's 
Singapore-Labuan-Hong Kong’ cable was laid in 1894." 
The qualifying words, “to some extent, are very much 


- 


442 THE ELECTRICAL REVIEW. [Vol 43. mo. 1,007, Sunn 23,1090, 


needed here, as Article 7 in the agreement between Lord 
Ripon (then Secretary of State for the Colonies) and the 
Eastern Extension, &o., Company, concerning the Singapore- 
Labuan-Hong Kong cable runs as follows :—'* Notbing in 
this Agreement shall affect the right of Her Majesty's 
Government to grant to the Government of the Dominion of 
Canada, or of any Colony in Australia, ission to lay, or 
cause to b» laid, a submarine telegraph cable connectin 
Hong Kong with Oanada or with Australia, provided su 
connection with Canada or Australia be completed within 
five years from the date of this Agreement, after which date 
the exception in this Article mentioned shall become null 
and void.” 

In Article 4, Her Majesty’s Government reserve the right 
to permit the laying of cables by others, if “such new cables 
should in the opinion of Her Majesty’s Government be found 
necessary in the рв interest of Great Britain, Hong 
Kong, the Straits Settlement, or Labuan, or in the general 
interests of international telegraphic communication.” 

These quotations, as well as the fact that no subsidy is 
mentioned in the Singapore-Labuan-Hong Kong cable 
agreement, show that it is always well to verify references. 

This attempt to confirm the existing monopoly of the 
allied companies would, of course, if successful, have the 
effect of relieving both the Eastern and South African, and 
the Esstern Extension Companies, from the awkward position 
in which they at present find themselves. The Eastern and 
South African Company would be provided—at Govern- 
ment cost—with an efficient service to the Cape and Natal, 
and would also be freed from the danger of 8 competing 
cable. The Eastern Extension Company would no longer 
have to couat with a competing cable from Canada іэ 
Australia, and would, besides becoming independent of the 
ricketty landlines across Australia, also ensure the continuance 
of the colonial subsidy of £82,400 annually, which would 
otherwise lapse next year. The suggested method of securing 
& monopoly, althongh sufficiently efficacious, and reaching 
the limits of any demand to which England could by any 
possibility accede, is not so thorough as that adopted by these 
allied companies in their dealings with other countries, For 
instance, to secure their interests in China against a com- 
peting American cable from San Francisco vid Honolulu and 
the Spanish islands in the Pacific, the Eastern Extension 
Company, in return for providing an efficient service to 
Manila from Hong Kong (by moving their cable direct into 
the town) exact from Spain a prolongation for 20 years, of 
an absolutely exclusive right to Jay cables from Manila to 
Hong Kong, besides the landing rights on all the Spanish 
possessions in the Pacific, These rights, owing to the result 
of the war, are probably now of no value. 

To turn again to the letters relating to the proposals of the 
allied comparties, we find that, under date of November 12th, 
1897, to the Chancellor of Exchequer, the Marquis of Tweed- 
dale repeats in' а modified form that portion of Mr. Pender's 
letter which relates to oarrying the cable from Gibraltar to 
Oape Town (the subsidy figuring at £20,000 per annum), 
also the request for landlines from London to Cornwall. The 
clause intended to shut ont competition also recurs, but as 
regards the line to Australia, Lord Tweeddale writes :— 

“ This proposal, if approved, would leave for after arrange- 
ment the continuation of the cables from Sonth Africa to 
West Australia, and, in the meantime, would provide the beat 
alternative means of strengthening cable communication with 
our African colonies by a cable landing throughont on British 
territory only, as well as placing the important islands of 
Ascension and St. Helena in telegraphio communication 
with Great Britain. 

“The triplication of cable communication with South 
Africa has been decided upon, not on account of any 
abnormal development of traffic, but because it has always 
been the policy of these companies to ensure the mainten- 
ance of communication between all points in their system, 
more especially between Great Britain and her important 
colonies; and although it is improbable that with two lines 
of cable communication between South Africa and Great 
Britain the telegraph service between these places would 
ever be totally interrupted for a long period, yet it is con- 
sidered that with three lines of communication the fear of 
total interruption would be entirely removed." 

The extension from the Cape to Australia is thus shelved 
for atime, The admission for satisfactory telegraph 


service a third line is requisite, quite justifies the opinion 
expressed iu a letter of March 22nd last from the Postmaster- 
General of Cape Colony, who says, “I would wish to remark 
that, in my opinion, no subsidy should be given by the Cape in 
connection with the revised scheme, as the traffic receipte at 
the present time appear to warrant the laying of an addi- 
tional cable on commercial grounds alone, withont the aid of 
a subsidy from the Oape, or Natal, or any State or colony in 
South Africa. At all events, if the Eastern C y dos 
not lay & third cable it will be worth while for some other 
company to do so, and this would lead to competition in 
rates which would undoubtedly be beneficial to South 
Africa." The opinion thus e by Mr. French in this 
letter is jastified by the information given in his note 
attached to a telegram from the Agent-General of the Cape 
to Sir Gordon Sprigg, under date March 9th, from which we 
quote :—“ I have not as yet been able to obtain reliable 
information as to the total value of the South African cable 
traffic daring the year 1897, but although it will not probably 
(owing tothe depression in the Transvaal) reach the very 
high total of £300,000 attained in 1896, I have little doubt 
that it will exceed considerably the limit of £180,000 fixed 
by the late Sir John Pender as a paying revenue for the 
existing cables.” Mr. French, in this note, also protests 
against giving a practical monopoly to the Eastern Company, 
by which they would be in a position to refase that reduction 
of the present rates, which will be expected from the com- 
pany in the near future. 

rom the evidence given above, and from the notoriously 
unsatisfactory condition of the lines to the Cape, it seems 
clear that the Eastern and South African Oompany and its 
friends have aduty incumbent on them, not only to provide 
a third cable, but also to provide it for their own safety; free 
of subsidy or conditione. The gains from the cable traffic, 
as pointed out by Mr. French, are more than sufficient to 
warrant this, and as the only possible alternative route for 
such a cable ія vid Ascension and St. Helena, it is monstrous 
to call on Her Majesty's Government for assistance in 
carrying out a work which their own commercial interests 
absolutely require. 

That these companies are not justified in the claim which 
they make for State assistance, the following figures will 
prove up to the hilt. Apart from the revenue derived from 
traffic, and to which Mr. French makes allusion, the Eastern 
and South African Company already receiver, almost entirely 
from British sources, annual subsidies amounting to £88,000 

er annum, The African Direct and West African Telegraph 

ompanies, in which the allied companies are largesbareholders, 
draw from the British and various other Governments 
annual subsidies amounting to about £65,000. Thus, alto- 
gether, the total at present paid in subsidies to the African 
cable ring amounts to more than £150,000 yearly; and they 
have already received in this way, quite apart from their 
traffic earnings, a sum exceeding £2,000,000. 

We do not include here the Eastern Extension pa pes , 
which we pr to deal with in a future article, but will only 
remark that this partner in the scheme we have here exposed 
has, during its existence, drawn well over £1,000,000 in 
subsidies, besides having a reserve fund of more than 
£800,000 in hand. | 2 

That the proposals made by these allied companies were 
even thought worthy of consideration by a Departmental 
Committee appointed by the Treasury, proves nothing beyond 
the influence which they possess in official circles We are 
glad to notice that in the draft instructions to this Committee 
the following: “ The Committee will understand that in no 
case can am unqualified guarantee against subsidised com- 
petition be given." 

After that part of the sobeme, which entailed a prolonga- 
tion of the cable from the Cape to Australia, collapsed, the 
. in a telegram to the Premier of Cape Colon), 
asks: “If All-British cable stops at Cape, and proceeds no 
further, what contribution or subsidy are you prepared to 
offer—Committee awaits reply." The reply of Sir Gordon 
Sprigg, dated May 15th last, is perhaps the best which 
could have been made to the impudent demands of 
these “sturdy beggars,” and runs as follows: — In 
letter, December 29th, company offered to lay cable 
without South African subsidy. I. present trafflo warrants 
third cable on basis of revenue laid down by Sir John Pender, 
feel sure South African contributories to subsidy would not 
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entertain question of increase without satisfactory guarantee 
regarding reduced rates, as monopolists company must make 
concessions to meet legitimate public requirements.” 


REVIEWS. 


The Indicator Hand-book.— Part I. By C. N. Pickwortu. 
Manchester: Emmott & Co. - 
Many engineers think they know all about indicating and 

indicators, but few are fully alive to the very many 
inaccaracies which occur in indicator practice, either in the 
springa, the connections to the cylinder, the leading off of 
the barrel strings, or the correct proportioning of reducing 
gears, this latter a most fruitful source of errors in diagrams. 
For all ordinary purposes of the steam user the reducing 
gear need not be absolately correct, for the chief use of the 
indicator is to keep а check on the valve motion, to detect 
faulty steam distribution, and it is by no means necessary to 
be always calculating power and coal consumption ; but where 
correct coal or steam consumption is to be found in terms of 
power, the indicator must be correct. In Mr. Pickworth’s 
little book he has sought to fully describe the indicator and 
its application, and to examine in detail the errors of the 
instrument itself, and the errors above point zd out of faulty 
attachment and driving. Like everything else conneoted 
with steam engineering, the indicator has been a victim to 
high pressures and speeds, and has had to be gradually 
developed from the old form of McNaught and of Hopkin- 
eon, which were direct acting instruments, to its modern 
form, the essence of which is that the piston shall have a 
very small movement, which shall be multiplied by light 
levers to give the requisite pencil movement. 

Obviously, where the movement of a spring is thus mag- 
Dified, its errors of movement are also magnified, and this 
entails great accuracy in the springs. We hope it is not so 
to-day, bat only a few years ago it was customary to soft- 
solder the springs into their heads. This destroyed the 
temper of the springs in the first place. In the second place 
в spring thus made was not likely to be absolutely accurate. 
It would not do to unsolder it. Consequently it became 
necessary to always make a epring a little stiffer than it was 
wanted to be, and it was then reduced to its proper strength 
by brushing it with a steel wire brush. As the brush could 
only fully attack the outside of the helix, the section of the 
spring.’ wire was made to depart from the truly circular. 
Such springs oould not, therefore, be considered first class. 
Now, the correct manner of making a spring is to nip it 
tightly in its heads entirely free from solder, and to reduce it 
to correctness by screwing the heads a little off or on, so as to 
alter the length of the helix. When correct the nip was 
made permanent, and not till then was the spring cut to 
correct length over its heads on their abutting surfaces. In 
certain American indicators inspected һу the present writer 
a few years ago, the springs were very distinctly faulty, and 
compared badly with English springs. But one very good 
Spring improvement was due to the Americans in the ball 
end of the Crosby double helical spring. | 

The author seems to have described every kind of indicator. 
There wasa time when the number ot different styles of 
instrument could almost have been counted on one's thumbs. 
Now, all 10 fingers will not count the ordinary types, which 
are all described and mostly well illustrated, as also are 
reducing gears. . 

We see no reference to the name of Casartelli, of Man- 
chester, who was, so far as we know, the first to place the 
making of indicator springs on a sound and scientific basis. 
We are glad.to be able to recommend the book to those who 
desire to get up the subject of indicating. : 

" “© trust that in Part II. toes 1 be 2 attention рай 
the gas engine diagram, which is no 1 | 
ought to be, to be а multiple diagram, and the result is that 
the indicated H.P. of a gas engine as usually found from 
one round of the pencil is far from being oorrect. The gas 
engine is absorbing power on all revolutions not, explosive, 
and due allowances should be made for these. Obviously, 
ав а gas engine usually takes an equal charge of gas every 
intake stroke, it is best to count the explosive strokes when 


light, and when loaded to get at what the load per seis 
absorbing, In this way the gas engine lends itself very well 
to the finding of the power absorbed by any one machine as 
the explosions can be counted which are due to the machine. 
The author might well devote a chapter to this subject in 
the promised second volume. 


Mechanical Engineers! Office Companion. By R. EDWARDS. 
London : Crosby, Lockwood & Co., 1898. 


Without finding fault with this book, which is а con- 
veniently small book of rules and tables, it seems to us that 
there was no special call for it. The chief set of tables is 
good, and consists of 22 columns of all sizes from réoth to 
500, carried out as squares, cubes, roots, metrical equivalents, 
areas, circumferences, strengths at 20 tons per inch, Whit- 
worth thread sizes, and strengths and weights of iron. There 
are various other tables and rules for machinery proportions, 
and the whole is nicely printed and arranged. A feature in 
the book, which is at once convenient and noteworthy, is that 
there is an index at each end, just inside the two covers, 


where an index ought to be, and never is. 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIREOT AND ALTERNATE СОВ. 


RENTS.° 


By E. WILSON. 


(Concluded from page 435.) 
Tun experiments in figs. 1, 2, 8, give results obtained with an 
exploring electrode inserted between the plates in the electrolyte as 
in the first portion of this paper. The aluminium and carbon plates 
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the large cells were ted to 3 inch, and the two cells 
5 in series as in experiments (4) and (5) Table IV. The curves 
er to this cell, and provision was made for obtaining the instan- 
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taneous values of the current in the cell, and the potentials between 
the exploring electrode and either the aluminium or the carbon 


plate. 
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In figs. 1 and 2, the Siemens dynamometer in the circuit regis- 
tered the same current, namely 3:907 amperes, but the frequencies 
are 16 and 98 5 respectively. We see that & second is too short to 
allow the effect we are looking for to fully develop since the ratio of 
the maximum coulombs is 1:47. Оа the other hand, if we examine 
the two sets of curves we see that at 98 periods per second the 
potential difference b:tween the exploring electrode and aluminium 
has a maximum value of 3:63 volts during the half period when the 
coulombs have the smaller maximum, whereas at 16 periods per 
second, the same maximum current is produced with a larger maxi- 
mum potential, namely, 6 27 volts. That the aluminium plate was 
an anode during the half period when the maximum coulombs were 
a micimum, was proved by noting the direction of the electrometer 
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deflection, when the positive pole of a Clark's cell was connected to 
the insulated quadrant, and examining the observed direction of the 
deflection during the experiment. Experimente made upon the 
resistance of the elec:rolyte with two exploring electrodes, employ- 
ing alternate currents, show that at the temperature at which these 
experiments were made, namely, 134° for the 16 uency, and 114° 
О. for the 98:5 frequency, the resistance of a la the pie od 
of area equal to the area of the plate subm and length equal to 
the distance between the electrode and the has a resistance of 
about 0068 ohm. The curves of potential in fig. 2 have been 
corrected for this, and the dotted lines show the results. The average 
watts dissipated by electrolytic hysteresis at the carbon and aluminium 

lates at 98:5 ods per second, fig. 2, are 0:69 and 4 5 respectively. 
This takes no acconnt of the resistance of the electrolyte, and has 
been obtained by taking instantaneous products of potential aüd 
current at 20 equal intervals during the period. Daring the first 
half period wcrk is supplied at the eni pr apes on the average at 
the rate of 4'1 watts; during the second period the plate does 
work on the system at the average rate of 27 watts. The aluminium 
plate returns practically notbiog to the eystem. 

In fig. 3, the frequency is 101, the ratio of the maximum coulombs 
in the two halves of the period is 17, and tbe Siemens dynamometer 
in the circuit ` ed 206 amperes. The average temperature 
during thie experiment was about 55° O., but had a maximum of 
64^ O., at the end of the test. Under these conditions, evaporation of 
the electrolyte was rapid. The experiments on the resistance of the 
electrolyte at this frequency and temperature give 0033 ohm, and 
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the potential curves have been corrected, the result being shown by 
the dotted lines. The average rate of dissipation of energy due to 
electrolytic hysteresis at the aluminium plate during the period is 
153 watte, whereas at tbe carbon plate this rate is only 98 watts. 
We see that the maximum volts during the half period when the 
maximum coulombs are a minimum have risen to 13, whereas during 
the other half period the maximum volts are only 74. 

The paper by Graetz already alluded to, deals with alternate 
currents; and two groupings of cells with aluminium plates as the 


one electrode are given, whereby he proposes to rectify alternate 


currents. He gives 22 volts as the potential an aluminium cell is 
capable of opposing, and states that the current could not be 
measured with a delicate galvanometer. The first grouping of these 


cells consists of placing between the poles of the alternator two 


circuits in parallel, in each of which he places four cells in series, 
The poles are reversed so that in the one circuit бешин 
current will be positive, whereas in the other it be negative. 
The other grouping of these cells is shown in fig. 4, and the author 
states that he gets a unidirectional current in the circuit х y. In 
this circuit he has operated a direct current motor, and deposited 
copper. By su g one of the current curves in figs. 1, 2, or 3 
on the same curve, but with reversed pbases, one van form an ides 
as to what the resulting current would be in the circuit x y. Curves 
in fig. 5 were obtained by observing the instantaneous value of the 
potential difference between the ends of a non-inductive resistance of 
0:349 ohm, forming the circuit x y, fig. 4. Four small cells were 
used, each one taking the place of the p of four in the diagram; 
each of these consiste of a thin aluminium sheet and a carbon plate, 
the opposed surfaces in a saturated alum solution having each 
10 square inches, separated by a distance of ji,-inch. In fig. 5, 
curve I., is the current in х y, when the current from the alternate 
current machine through the syetem was 3.96 amperes, as given by 
a Siemens dynamometer. Curve II. is the current in x y, when the 
Siemens dynanometer read 104 amperes. The frequencies were 74 
and 73 3, and the temperatures of the cells 25 О. and 44° C. respec- 
tively in the two experiments. Graetz states that with cells of 
sufficient siz: 95 to 96 per cent. of the energy of the alternate cur- 
rent can be changed into direct current. The efficiency of such a 
system as shown in fig. 4 will obviously be the ratio of the rate at 
which work is done on z y to the rate at which work ie done on the 
whole system by the alternate current- machine. If this is to be 95 
per cent., then only 5 per cent. must be dissipated in the cells. 
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An important point in connection with the working of these cells 
is the wearing away of the aluminium. The thin metal used in the 
small cells above alluded to is orated with small holes, but I bave 
not noticed во much deterioration in the thicker sheet. The evapora- 
tion of the electrolyte is another metter which needs consideration if 
the temperature is raised fairly bigh ia working. 


Two Aluminium Plates in Alum Solution. 


These experiments were undertaken to find what effect as a con- 
denser this metal with its film has with varying frequency, tem 
ture, and current. The aluminium plates in the two cells 
experimented upon were opposed to one another in a alum 
solution. The distance between them was jth inch, and the opposed 
areas in the solution are 36 square inches on each plate. 

The important data have been collected in Table V. Аза oom- 


i í 
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parison two plates of ordi sheet iron of the same area and the 
same distance apart as in the aluminium се] were placed in а 
saturated solution of alum and placed in series with the aluminium 
cell. As before the circuit included a Siemens dynamometer and non- 
inductive resistance, and potentials were observed for 
positions of the phase across the non-inductive resistance, and 
cell, by aid of a Kelvin quadrant electrometer and revolving contact 
maker. Oa account of the irregular wave form of the curves of 
potential and current, the ratio per period of the energy returned to 
the system by the cell to the energy supplied to the cell, is given as 
a percentage. If the electrolytic process were reversible, 
we should expect the curves of current and potential to have a phase 
difference of one quarter period, if they were sine curves. An 
examination of Table V. shows that maximum phase difference 
develops with the smaller currents at lower temperature. In experi- 
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intervals during a period. 
The foregoing experiments employed saturated potash alum solu- 
tion as electrolyte. The- win ments deal with soda, 


solutions the proportions were 13 parte of saturated solution at about | 


19? О. by volume and 70 equal parte of distilled water. Three cells 
were constructed, each containing two aluminium plates of 99 6 por 
cent. parity, separated j-inch apart, and each having 33 square inches 


is possible in the country, but under present conditions it cannot be 
London. The writer tried the system in his own shop, so 


far, at as 5 it. E msn deolared that it simply 
» at least, as suggesting very apiy 


to the 7.30 start; their missuses would not get them their breakfast 

at the early hour, and they could not work from 7 30 to noon without 

a break, after so early a breakfast. They would not even come to the 

shop and breakfast from 7 to 7.30 and then start, and the only result 

of the eight hours’ day was to reduce output, make Pw iur 
п 


of surface in the electrolyte opposed to the other, The results of the discontented and idle, help the public houses considerably, 
experiments are given in Tab e VI, everything, | 
Тавт.в VI. 
| Vin ean? : | | e 2 | | A 
| Max. given by | iden Tempera- | Ratio per period of 1 | pes 
Я | осто "votinater - | ы "емеше? | in dogress | MULA ыл difference, dissipation | Alum solution in cell. 
А Centi m el ы А 
Е. опе ое 5 | meter. A | gen per ceu , period. in cell. | 
| Volts | Amperes {| Deg. Watts. 
33 | 16 m 1-73 079 15 25 5 | 78 36 | Boda, saturated solution. 
н 34 217. 1:03 19 25 31 26:9 Ammonia 5 
$ | 41 s | б i 19) | 27 | 8 953 | Potash ч 

ме j 876 | u | 187 | 112 25} 87 EF 990 | Soda : 

н | 42:6 "T" | Т] n" 19 17 3 | 36 24 0 Ammonia [T] 

" | 397 | T | „ 57 19 | 43 | 30 980 Potash » 

75 | 397 | 90 0:595 w 14 7-6 | 87 91 | Soda n 

p 48.5 | 91 | | 0:95 eee | 15 | 9 8 | 48 93 0 i Ammonia n 

: | 419 MEE Mo 1383 19 36 210 | Potash a 
105 ; 31:8 | 88 | 0:66 | ace 194 | 32 41 50 | Boda, non-saturated solution. 

„ | 491 | 92 0:685 154 40 48 103 | Ammonia : 

ё 444 x k j 16 96 96 100 | Potash : 
433 | 850 89 0 894 e 15 26:0 70 60 | Boda " 
4'3 47:6 i - i 17 22:0 71 96 Ammonia à 

» 450 i if. s 174 14'0 65 111 Potash i 
185 57:8 120 3 61 1:25 165 . 90 | 36 494 Boda " 
181 | 557 117 К : 41 21 89 394 Ammonia ik 

: 488 : : | 20) | 14 98 976 | Potah 4 


— 


With regard to the saturated solutions, one may say that at the 
low frequency 7:5, Table VI., the results are not so good as at the 
high frequency 924, Table V. The non-saturated solutions also 
show a better result with regard to efficiency at the higher frequency. 

Thess plates were not specially formed with direct currents and 
carbon cathodes before starting the above experiments. In а pre- 
liminary experiment of about one hours duration before the 
beries at frequency 33 in Table VI. were made, and starting with 
clean polished plates, the maximum volts for the soda, ammonia, and 
potash were, а few minutes after starting, 44, 21°5,and 32. The 
maximum current was 048 ampere, and the phase differences in 
each case about 70°. The frequency was 23 and the temperatare of 
each cell about 14° О. 

An experiment was tried in which two aluminium discs 6 inches 
diameter and separated „the inch on an ebonite spindle were sub- 
merged to within # inch of the centre in a saturated potash alum 
solution and rotated at 108 revolutions per minute by a small electric 
motor. In this manner more than balf the discs were continuously 
exposed to the atmosphere. Two brushes bearing on copper discs, 
pressed into good contact with the aluminium disos, served as a 
means of transmitting current through the electrolyte between the 
discs. The frequency was 73, the temperature 18^ O., and square root 
of mean square value of current about 1 ampere. No perceptible 
difference was observed in phase difference between and 
current when the discs were rotated and at rest in the yte. 

The conclusion is that the effect inves in this paper takes 
time to develop, and is not fally develo with alternate currents 
of frequencies 16 and 98 complete periods per second. It can be 
increased by increasing the current density for a given film, and is 
greatly influenced by tem The metal aluminium with its 
film is suitable for use as t e plates of condensers, if due regard be 
given to current density and temperature. It might in some cases be 
found useful ва an equivalent to а metallic resistance. 

| . ыроо, reenbank, and. Davy, student demonstrators in 
the Biemens Laborstory, King's College, London, have given me 
valuable asistance in the mental part, and in the working ouf 
of resulta, To these gentlemen I tender my 


THE EIGHT HOURS' DAY. 


Im Times correspondent in Sunderland writes a description of а 
VeA} tr, experiment which bas jbeen made by Messrs, Short 


| 


If the eight hours’ day is ever to be a success in London, it will 
only be with the co-operation of the railways, Already over-crowded, 
can they deal with the 7.30 men and the other men and women who 
are now arriving at work at 7.30; and if they can is there a railway 
board wlio will consent? People who talk of changed hours forget 
the imbecility of most of our London railroad managers. 

A sensible article in the Engineer, commenting on the Times 
article, aske pertinently why the number eigbt, or any other number, 
should be used as a fetish, or to this effect? What may be good for 
a shipyard in a bleak East Coast winter, may be quite unsuitable for 
a Birmingham workshop, perhaps well warmed and lighted, and full 
of machines which require very little attention and cannot turn out 
as muoh in eight as in nine hours. There must be a best length of 
day for every place. It may be seven hours in one place and ten in 
another. Brunner, Mond, Limited, who work 24 hours a day, found 
that three shifts of eight hours cost them less in чө i unit of 
product than did two shifts of men of 12 hours each. This proved 
eight to be better than 12 hours in that works, but it did not prove 
eight hours superior to, say, nine hours. But a nine hours’ day would 
be inconvenient in a works making a total of 24 hours, as it would 
change the starting hour of each shift every shift. 

In a shop doing a regular mechanical business it might be possible 
to show that the length of day was 8 hours 47 minates, but the 
best length would alter continuously. An over-hot day might well 
be shorter than one of ordinary temperature, and the expense of 
winter lights might well be а reason for shortening the day belo 
the of summer days, and soon. Ohanges cannot 

‚ though we 


be 

y gth, tho can 
well imagine that the best practice in England would be to have 
longer hours in summer than in winter, making the change at the 


as for other win . whole controversy about 
bours of labour reminds us very much of the episode related by 
Gulliver anent the of eggs at the large or small end. A war 
resulted, about as sensibly as late virage d strike, the curious 


thing about which was that it occurred London, or over the 
attempt to foist the eight hours' day upon London which did not 
want it,and could not have done with it comfortably for reasons 
above detailed if it had got it. It would have been a good thing if 
the hours’ question could be set free from the trammels of anys ed 
number of hours. 

As stated in the Engineer, it is not the nominal day which measures 
the hours worked, bat the amount of time devoted other than to гең. 

p 
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ing. The smith’s striker does not strike all the time. He stands 
idle full half or three-quarters of the day, for he could not work the 
day through without these intermissions. Similarly the domestic 
who begins her day by spoiling your breakfast at 8 a.m., and finishes 
by breaking tbe best china at 8 p.m., has not worked the enormity of 
12 hours with which such as John Burns credits her. Part of the 
time she has spent on а ny dreadful, and part in abusing you to 
her friend next door. Relief from а fixed day would ibly olear 
the atmosphere and demonstrate to many thousands o that 
work. and hours cannot be measured out to fit all men alike. T 


| THERMAL EFFICIENCY OF STEAM 
| ^ ENGINES. 


I. 


Im 1896 the Council of the Institution of Civil Engineers appointed 
a committee to consider and report upon the subject of the definition 
of а standard or standards of thermal efficiency for steam engines. 
There are two obvious standards and modes of stating efficiency. 
One is the ratio between the heat converted into work and the total 
heat supplied, and this ratio may have two forms according as it 
includes the heat given to the engine or that contained in the fuel. 

In thie system of stating efficiency there can be no unity, for we 
know itis imposeible to utilise all the heat supplied to an engine 
even in a perfect and frictionless engine. The second system is that 
of comparing an engine with a perfect engine whose maximum 
efficiency is limited by the law whose expression is в = ге 

To render clear what losses а steam plant is subject to а graphic 
diagram is included which shows the heat generated on the 
firegrate in the form of а broad stream from which definite propor- 
tions of its breadth are taken off by various smaller streams mar 
to indicate their direction, such as “ flue loss,“ radiation from boiler," 
and so on, and other streams return from tbe various sub-streame and 
rejoin the main body, thus indicating where & heat return is made, 
88 by the hot-well feed, the economiser, &c. 

The report deals with the steam engine proper, and this is defined 
as coming between the boiler side of the stop valve and the exhaust 
flange. Taking the celebrated Leavitt pumping engine, owing to its 
fully tabulated data and results, the graphic diagram shows that out 
of 183,600 heat units produced on the grate per minute, 131,700 go 
into the water direct; 10,000 are lost by radiation and leakage, and 
41,900 pass to the flue gases. Of this 1,000 units disappear on the 
way to the economiser, 5,000 are lost by radiation from the economiser, 
15,750 are returned to the feed water, and 20,150 go off as waste 
in the chimney. The feed water carried 5,450 heat units to the 
economiser, and thus there were 21,200 heat units delivered from the 
economiser to the main stream, of which only 20,950 reaches the 
boiler, the remainder being lost in transit. In the boiler there is 
added to this a second return stream of 6,600 from the jackets. The 
steam which comes from the boiler derives heat therefore from three 
streams, and finally leaves with 159,250 B.T.U. per minute. Of this 
it loses 3,100 by steam pipe radiation and leakage,and the heat 
supplied to the engine is thus 156,150 unite per.minute gross. On 
the assumption that the exhaust steam is practically able to raise 
the feed to the exhaust temperature some 7,400 units may be 
credited to the engine although the actual return to the boiler is less, 
being only 5,450, but this is due to an excess of circulating water 
lowering the condenser temperature below that due to the pressure. 
The difference 1,950 is to be debited to the feed and condensin 
gear, not to the engine proper. The engine is also allowed a speci 
credit of 6,750 units in the shape of jacket condensation returned to 
the boiler or 6,600 net. The net amount only is credited to the 
engine because the jacket isan appurterance of the engine for its 
benefit. The net engine supply of heat is thus 142,150 units and 
only 27,260 are utilised as work on the pistons. The ratio is the 
thermal efficiency of the engine as usually. understood, though the 
late Mr. Willans used the term to signify the ratio of an actual to an 
ideal engine. In the present case the efficiency is 0:15, and the heat 

I.H.P. minute is 221 B.T.U., the I.H.P. being 643. The figure 221 
is what the report calls the thermal economic value of the engine 
with a view to replacing the term water per I. H. P.- hour. 
Engine friction absorbs 1,870 B.T.U. The B.H.P. is 599, and 
мале = 237, a figure the Committee recommend ќо be quoted 


in ascertaining brake efficiency. Assume now an ideal engine on the 
Rankine cycle (a Rankine cycle assumes a perfect plant, and no initial 
condensation, leakage radiation or conduction, and no clearance, a feed 
at the exhaust temperature, and dry saturated steam, a level admission 
line on.the indicator diagram, and adiabatic expansion down to back 
pressure with a level exhaust line at that back pressure) working at 
the same І.Н.Р. ав the actual engine and the same initial and final 
temperature, viz., 359° and 100° F. It is then shown by another 
diagram that this ideal engine has a gross heat supply of 100,900 and 
returüs 5,60) unita in the feed. Its net heat consumption is 95,300 
27,260 
95,300 Or 0 285, 


equal to 148 units per I. H. P. as against 221 in the actual engine. 
The ideal engine thus becomes the Committee's standard of com- 


units per minute. Its thermal efficiency is thus 


> й А 3 148 г | 
parison, and the 88 ratio is 0:67, or 221 » Which. is what 


Mr. Willans called tho thermal effi „ and Prof. Osborne 
Reynolds called it the percentage of theoretical efficiency. 

The work of the Committee can thus be stated briefly as a recom. 
mendation to state efficiencies and values in terms of B. T. U. per 
I. H. P. per minute, and in directing how these values should be 


found. 
(To be continued.) 


HAWTHORN (VICTORIA) ELEOTRIO LIGHT. 
.ING SCHEME. 


THE following is taken from s report of the Electric Lighting Com- 
mittee of the City of Hawthorn, Victoria :— 

The system which found most favour with the expert advisers of 
the committee is the alternating high tension transformer а 
the arc and incandescent lighting being on the one circuit. the 
Alcock Co. and City Council's works the arc lighting is on a direct 
current circuit, and the incandescent lighting is on а separate circuit. 

The pressure ie 2,080 volts at no load, and 2,300 volts at full load, 
and the total output of the plant is 180 kilowatte. The following is 
85 approximate capacity of other electric lighting works in the 
colony :— 


А U. Alcock Co. ese eee eee 455 kw. 

New Australian ы . 980 kw. 

Melbourne 4 819 kw. 

Ballarat... eee LJ 009 96 kw. 

Bendigo ids id ae „ 75 kw. 

T. Draper & Oo. [EN 7 eee eee een 420 kw. 
The Hawthorn plant comprises :— 

3 Boilers, with pumps, water heaters, &c; 

3 Engines; 

3 Alternators and exciters ; | 


8 miles of cable (lead and return); 

50 Arc lights of 2,000 C.P. nominal for street lighting, and an 
equivalent of 40,000 8-C.P. incandescent for private 
lighting. The necessary transformers, ampere and volt- 
meters, switchboard, and all accessories are provided. 


Tenders.—On June 24th, 1898, the committee received 15 tenders 
from 10 firms. The details accompanying each tender are very 
voluminous, some individual tenderers giving 30 type-written pages 
of foolscap and supplying a мо дашы of plans, all of which are 
open for Council's inspection. ore coming to a conclusion which 
tender to recommend the Oouncil for acceptance, the committee 
visited all the electric lighting undertakings in the metropolis and 
received а good deal of useful information. All the stations have 
adopted the belt connected pan throughout, save the Alcock Oom- 
pany, which has two large alternators direct coupled. After several 
meetings and much consideration of the various tenders, the com- 
mittee unanimously agreed to recommend for tance the tender 
of the General Electric Company, of New York. e plant proposed 
by this company is belt connected, and a general description is here 
given :— 

Boilers.—'The boilers are of the Babcock and Wilcox type, each of 
100 H.P. arranged in one battery of two boilers and one boiler 
separately. The total heating surface of the three boilers is 2,674 feet, 
and the grate area 804 feet. Each boiler bas six sections, com 
six best lap-welded wrought-iron tubes, 4 inches diameter and 18 feet 
long. They are to work at 150 lbs. pressure to the square inch, and 
will be tested when erected at 50 per cent. above working pressure. 
The space occupied by the three will be 23 feet long, 19 feet 2 inches 
wide, and 13 feet high to top of steam opening. A full set of tools 
are also supplied. The committee found this type of boiler in use 
at the New Australian and Melbourne City works, and from evidence 
received believe them to be the most efficient boilers that can be had, 
though they are higher in first cost than the ordinary shell boiler. 

Water Heater —In order that the boilers may be sup with 
water at a temperature to give an economic ooal consumption a water 
heater is provided, guaranteed to raise the temperature of 90,000 
gallons of water per hour from 32° to 200° F., and to do this the 
waste steam is used. The apparatus consista of 60 brass tubes, 1 
inches external diameter and 627 inches long. These tubes are 
vertically in a cast-iron cylinder 20j inches external diameter, 
through which the exhaust steam passes and raises the temperature 
of the feed water as it flows through the tubes to the boiler. 

Pumps.—The feed water pumps are G. F. Blake & Oo.'s make, and 
will deliver 1,512 gallons per hour. 

Steam pipes are to be of cast-iron, properly flanged and bolted 
together, and fitted with a copper expansion joint and all necessary 
steam and sluice valves. 

Smoke Stack.—The smoke stack is of m- inch steel plates, 70 feet Щр 
and 54 inches in diameter. The fiue will be lined with fire bri 
and have a sectional area of 13 feet. The tenderer undertakes that 
the whole of the boilers, &c., shall be of first-class workmanship, and 
will be erected in а substantial manner. 

Engines.—The engines are built by McIntosh and Seymour, and 
will be of the horizontal tandem compound non-condensing centré 
crank type, with 12 inch stroke and 275 revolutions per minute, 
at an initial steam pressure of 120 lbs. per square inch. The 
diameter of the fly-wheels is 4 feet, and the face 121 inches. 
The mechanical iency is guaranteed at 92 per cent, The speed 
will not vary more than 2 per cent. from no load to full load. The 
high pressure cylinder will be steam jacketed. The valves are 
provided with а patent adjustable seat to prevent leakage. The 
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governor which drives the cut-off valves consists of centrifugal 
weights, which vary the point of cut-off by revolving the governor 
ecoentric upon the staff, and are very efficient ; in fact, this governor 
can be adjasted to give practically perfect regulation without any 
tendency to race under a widely flactuating load. | 
Alternator.—The alternator will be manufactured by the tenderer, 
and will be of the single-phase type of 60 kilowatts capacity, with 
eight poles. It will give a current of 60 cycles periodically, at 2,080 
volts no load and 2,300 volts full load. Tae armature core is built 
up of sheet iron of high magnetic permeability, 014 inch thick, each 
eos being japanned and kept apart from the adjoining piece by 
sheets of paper, to prevent eddy currents. The windings will be 
alotted into the circumference and held firm by wooden wedges. 
Provision will be made in the armature for allowing free circulation 
of air in direct contact with the core and windings. The windings 
will be insulated tó withstand 5,000 volts bafore being placed in the 
machine, The armature will be 900 revolutions minute. 
The armature will be te to 5,000 volts alternating, and no part of 
the machine will rise in temperature more than 40° O. above the 
temperature of the surrounding air after 10 hours’ run at full load. 


. The efficiencies will be:— 


Fall load es e. 9056 per cent. 
Three-quarter load 25 890 „ „ 
ee eee 0 86˙0 n » 


furnish the necessary ) 
They will have two poles and be of 43 kilowatts capacity at 125 volts, 
at a speed of 1,100 revolutions per minute. | 
Switchboard.—The switchboard will consist of six of 
blue. Vermont marble, and will weigh 24 tons. ere will 
one exciter three generator panels, and two feeder panels. 
Each panel will be fully furnished with ammeters, voltmeters, 
witches, synchronising switch, transformers, safety switches, and 
htning arrester. The switches and instruments are of burnished 
brass and copper. The high tension switches are fully protected 
from accident to the attendant, because the contacts are made at the 
back of the panel. The tenderer terms it a “safety board in every 
sense.” | pg | 
Transſormers.— The transformers are of the oil type, and in some 
instances are larger than those mentioned in the specification. They 
are tested to 10,000 volts between the primary and secondary 


windings. ; 
. The guaranteed efficiency of the transformers will be as follows :— 


Efficiency | Efficiency | Efficiency Effotency | Efficiency 


Rated output. ft full load at? load. | at 4 load, | ас 2 load. " roth load, 
Per cent. | Per cent. | Percent, | Percent. | Per cent. 
600 watts ... 937 93 2 917 86 7 72:5 
1,500 watts .. 95:3 951 945 91 80 5 
4,000 watts 96:3 963 95 7 93 2 855 
1500 watts ... 96 8 96:6 96:3 93 9 86:8 


Each transformer will be supplied with & primary switch and fuse 
box in & neat iron case with glass front. 

Arc Lamps (50).—These are of the enclosed long burning type, and 
will give from 80 to 100 hours’ of light with one trimming of a new 
9j-inch carbon, Esch lamp has its own attached transformer. It is 


OTBICAL REVIEW. 


2.a. 


447 


the high tension main, both of which are laid in the same trench, the 
high tension extending the full of the streets, and the low 
tension exten three-quarters (#) of a mile each way from the Town 
Hall; assuming generating station to be near thereto. _. 

The advantage of the low tension main is that transformers аге 
not required, and service lines can be taken off at any place just in 
tbe same way ae gas pipes are taken from the main. : 

The prices are as follows:— 


No. 1 Proposal— 
High fension-mains only ... £1,024 10 0 


Connection boxes, 100  ... 137 0 0 
a aa £1,161 10 0 
No, 2 Proposal— 
Low tension main, £317 10s. additional. 
Total, £1,479. . 


Add for laying say £180 in both cases. | 
To carry service lines from mains to consumers’ premises is ap- 


proximately estimated at £238 in either case. 
Comparing with overhead, the tenderer submits the following: 


Cable as per tender. 5 miles 7-16 £210 10 0 
LL) n 3 » 7-18 see 156 15 0 
600 oil insulators... T сев .. 182 10 0 
130 poles, erected ... Vis say *. 43815 0 
 Orossarms ... "is abe ee pss 97 10 0 
Painting 600 eee #06 её 605 65 0 0 
Scheme No. 1—Undetground vis £1,341 10 0 
Scheme No. 2— Underground s £1,659 0 0 
Scheme No. 3—Overhead ee £1,101 0 0 


Proposal to Eun the Plant.—The tenderer offers to operate the plant 
for three years, but finds a difficulty in fixing a price that will be 
alike fair to the Council and himself. He therefore 1 to be 
paid for а minimum consumption of 176,000 units, and he estimates 
the 0086 of producing this quantity to be £1,248 a year, or 17d. per 
unit. The profit the contractor looks for is about £600 a year, for he 
requires to be paid 2 45d. per unit оп a minimum of 176,000 units. 
The committee has not recommended this part of the proposal for 
acceptance by the Council, because the price is considered too bigh, 
and the committee is of opinion that the Council can operate the 
plant at a much less cost. The estimates mentioned in the earlier 


part of this report are:— | 


Mr. Arnot .. .. £1,510 
Mr. Stuart Vis 1,424 
Mr. Lockley ... 1,404 
Tenderer — 1,248 
Fair average £1,396 { 


Let it be assumed that £1,400 is а fair working estimate; add for 
interest and sinking fund on capital £10,000, 6 per cent., £600; 
which gives a total annual outlay of £2,000. 

In order to recover this amount the following must result— 


Approximate saving in gas .. 4200 
72,000 units privately consumed... 1,800 
£2,000 


The question for consideration is what probabilities are there 
that 72,000 unite will be taken. One unit will provide energy for 
one 16-0.P. light for 16 hours. Assume an average of 4 units per week 


FuLL Ligr oF TENDERS. 


4 Westinghouse. Battle бо, Electric Со. Crompton | Siemens. [Blater & со. Brush Co. Austral Otis Johnson & Phillips. 

C" No. 1. No. 2, prog | | | | No. 1. No. 9. No. 8. 
complete ..|£2,860 4 312,586 18 8 Colonial, or 23,49 10 0 NIL, | £8090 0 0 NIL. [1,860 0 01,857 o 041,701 0 02,062 0 011701 0 0 
| | ТЫЙ 10 0! | | 
Engines ..|£1,810 13 021096 8 0 £1,785 0 0 22,258 0 0 £2,188 0 0 21,874 8 011,758 0 0 e1,699 9^0 e118 0 0£1483 0 0£1483 0 0 
Alternators ..| 1,185 4 6 869 210 1,044 0 0 1,000 19 ү 9,879 0 0) 2,268 16 0| 2,112 0 0) 1,921 19 o 1,650 0 0 1,274 о O| 13974 0 0 
Switchboard ..| 890 7 6 80 7 6 BULK 640 10 885 0 0, 62000 641 6 O| 686 0 Q| 20819 0 480 0 О 480 0 0 480 0 0 
50 aro lamps ..| 54914 6 54914 6 SUM. 89710 0| 725 0 0 66210 0 90617 6| 656 0 0| 5755 0 0 715 00 718 0 o 7500 
8 miles cable. 718 7 10 718 7 10 367 5 O| 52819 О 56500 564 8 878'0 0 71814 © 618 0 O| 618 оо! 618 0 0 
Sundries .| 115918 9] 96417 9 141619 0| 3,987 2 i 3,62215 0| 8,419 4 0| 2,586 17 6 2579 5 s 1689 0 0| 1,683 0 0| 1,688 0 0 

£5,194: 0 1/£4,511 18 6 £10,184 0 0/£5,990 17 в £8,882 5 oj £8,070 17 6 £7,690 6 в £6,909 0 0.£6208 0 046,208 0 0 
Totals — 8,068 4 47,098 5 8 411,781 10 0/£8,240 7 л o 011,979 5 0 £9,750 0 0/£9,980 17 6 £9,547 6 6 £8,080 0 048990 0 017,909 0 0 

Delivered. Delivered. Delivered. | Erected. Erected. | Erected. | Erected. | Erected. | Erected. On Ship at British Port. 


claimed for the enclosed arc lamps that they will require 12,000 
гро per year less than the open type, and cost considerably less 
F attention. They consume from 430 to 450 watts, and can be 
pent to operate on cirenits varying from 100 to 120 volts. 

ü nderground | Cables, То are submitted, one con- 
qunplating MÀ tension mains only, from which wires will be led to 
tansformerg conveniently situated on the premises of the consumer. 
other ћете involves a secondary ow tension main in addition to 


per house at 6d.—2s. а week. The large and hotels will take 
much more. 348 consumers at 2s. a week, £1,800—the amount 
required. Mr. Vasey, in his letter to the Council last meetin ; 
stated the & charge to private consumers for May was 85. 6d. 
The Council notice the committee's estimate is below this figure. 
The question now arises—Are 348 consumers available? It must be 
remembered tbat there аге approximately 550 buildings within the 
area of supply, excluding all those having less.than six rooms, and 
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from inquiries made the committee has every reason to believe that 
their anticipation will be realised. 

There are 267 dwelling houses, 9 hotels, 242 shope and offices, 
5 banks, 4 churches, 6 public buildings, 1 coffee palace, 3 railway 
stations. 

The committee therefore recommends the Council to accept the 
tender of the General Electric Company, subject to such detail 
modifications in the specification as may be recessary. 


THE BRITISH ASSOCIATION DISCUSSION 
ON MOTORS. 


Pror. Sr. vax vs THompson, in opening the disoussion on 
electric motors, immediately plumped for alternating current 
work. If they looked all over the world, by far the greater 
proportion of machinery was being driven by alternating 
currents. Traversing one of Mr. Siemens statements that 
“alternating current motors refused to start without being 
synchronized,” the Professor said that may have been true 
10 years ago, but it was not true to-day. Another state- 
ment of Mr. Siemens that where power was wanted for 
short intervals, no economy could bs effected by electricity, 
was controverted by the speaker instanoing the case of the 
electric bell and the electric crane. Turning to Mr. 
Gibbings’s paper. Prof. Thompson complained of it as giving 
а one-sided set of statistics ; he had suppressed all the data 
on the other side, 3.6., relating to alternating courrent motors. 
The City of Frankfort, which had an alternating current 
station, more motors on its circuits than Liverpool and 
Manchester pat together. They did not in this country 
realise what motor work was, because they were sticking to 
the continuous current. Why should all the Swiss installa- 
tions be eqnipped with alternating ourrent machinery? They 
had no patents in the way of continuous currents ; they vii deis 
what was best, and the result was that they had three-phase 
machinery going ahead in that country, and we in this country 
were told that alternating currenta were being considered. He 
would refer Mr. Siemens to the case of a factory in Switzerland 
which bad been equipped throughout with continuous cur- 
rent motors. Last year the whole of these continuous 
current motors were taken out and three-phase substituted. 
For the benefit of people in Bristol the speaker pointed out 
that Ballé, the Swiss shoemaker, had, for yearr, endeavoured 
to compete with the shoe factories of Bristol and Leicester. 
Four years ago they substituted for their steam machinery 
electric power on the two-phase alternating system, and now 
they could compete commercially with Leicester and Bristol 
owing to the cheapened production of their factory. 

Mr. T. Parker then appeared on the other side and 
immediately closed with the statements of Prof. Thompson. 
The most prominent feature of Prof. Thompson's address, 
said Mr. Parker, was his ignorance of what had been done 
in his own country. His firm, for 84 years had been 
mainly employed in the oonstruction of power plant on 
the direct current principle, and these plants were being 

ut up not only in this country but all over the world. He 

ad had to substitute in one case continuous current plant 
for three-phase to give constancy in working. For varying 
loads, or where extra powers were required, three-phase plant 
could not com in economy with continuous current, 
Referring to Mr, Geipel's paper, the author had laid stress 
upon the absence of commutators, aleo that the three-phase 
motors could be left running with considerable overload ; those 
were general statements, and were liable to give erroneous 
impressions, because nothing was said as to what they could 
do with continuous currents. 

Mr. Faraday Proctor endeavoured to clear away a mis- 
understanding that had arisen with regard to the intermittent 
use of electricity for machinery. When electricity was 
supplied from public mains the great advantage to a oon- 
sumer was that he could use his power intermittently, Mr, 
Siemens was probably referring to the oase of a user 
generating his own power. 

Mr. Baily thought that some little experience was neoe 
in supplying power and lighting from the same dynamos, and 
it was probably not worth while to risk the lighting. Mr. 
Siemens 's figures relating to cost were interesting, because the 
problem frequently before them was whether to make 
electricity yourself or go on the town for it, 


Mr. W. Н. Preece spoke of the various uses of motors that 
were made in the Post Office. After referring to the unfair 
use of monopoly that was occasionally made, Mr. Preece 
spoke of the adoption of electricity on the underground 
railways in London. The boards of the companies had 
decided to use electricity, and experiments were about to be 
atarted to determine which was the best system. firm 
would have an 5 of laying different scheme 
before them, and it would be the best system that would 
win, whether it was the three-phase or direct current, Mr, 
Siemens had not told them how they protected the overhead 
lines in power transmission against lightning. In ом 
syetem with which he was connected he had surmounted the 
line carrying current with barbed wire:and he had reason to 
believe it had proved beneficial. To а local authority the 
load oocasioned by the supply of motive power was of the 
greatest consequence. By Act of Parliament they had to 
maintain pressure on the mains the whole of the 24 hour, 
and if it were possible to use motors during the day sufficient 
to pay the working costs of the useless loads it would thereby 
enable them to reduce the price of light. In Bristol there 
was a great question some time ago as to whether the current 
should be supplied to the tramways from the Corporation 
mains, or whether the Tramway Company should supply 
themselves. If they could have come to terms the fol 
authority could have reduced the price of electricity to the 
community 1d. per unit. 

Mr. Alexander Siemens, in replying to the criticisms raised, 
said that Prof. Thompson had overlooked the fact that he 
(the speaker) was closely connected with a German firm who 
had made three-phase work a speciality, and they could have 
utilised the result of their experience. Still he stuck to the 
old-fashioned continuous ourrent. He looked upon the 

phase craze as a matter of fashion. Prof. Thompson 


bad shown that he was not a practical man by assuming that 


electric oranes were used intermittently; the electric crane 
was the one tool in a workshop that was used moat of all, 
It was difficult to make continuous current dynamos of high 
voltage, but іп а great many cases three-phase currents were 
transformed into continuous currente. Не considered 
Mr. Geipel’s figure of 2 lbs. of ооа! too low. In Siemens“ 
works they had two men to look after all the motors, many 
of which were b pur on brackets on the wall, and they oould be 
left running without any attention, 

Mr. Gibbings contented himself by observing that in this 
country continuous current motors were the only ones need 
to any extent. 

Mr. Geipel, in replying, said one of the reasons why single- 
phase alternating motors had not been ado in tbis 
country, was that nearly everybody put in m ry suited 
to give high periodicities, w was a most аі оті 
problem when they came to motors. Had they adopted 40 ot 
50 periods, their troubles would not have been great. He 
was pleased to note that all recent stations were adopting & 
reasonable periodicity of something like 50. — wete 
already being operated by three-phase currente, and many 
more would adopt the system. When they came to long 
liner, it was admitted that the continuous current was hope- 
leas, they were obliged to use three-phase for transmitting 
current, but there was no reason why they should not use 
three-phase motors. The difficulty of balancing three-phase 
lighting circuits was easily overoome. He differed entirel 
from Mr. Siemens when he said that three-phase was 
only for transmitting ; they had already several instances in 
155 саит Бе Was Mee direotly for motor work. 

e di yo ing three-phase motors was lees than 
the difficulty of starting oontinuous motors. 


" CORRESPONDENCE. 


Re Pacific Cable, 


I see by your issue of July 1st п have been 
enough to refer to the article that t had appeared in = 
Journal on May 21st last, and which I thought was so good 
and to the point, that I took the liberty to have it circulated 
throughout Australasia to all the Chambers of Commercs, 
he Press, and to all the Governments; in fact, I sent it {0 
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all Governments who were interested, and their replies have 
been most encouraging во far as the Pacific cable and route 
are conoerned. 

Bat what I desire you to correct is, * That I am repre- 
M the interests of the French Cable Company in Austra- 
asia." 

Will you now please state that I have long since sent in 
officially to the French Cable Company, and to the Aus- 
tralian Governments, that I no longer represent the French 
Cable Company. Му sole aim is now, as heretofore, to bring 
about the laying of the main Pacific cable, with Queensland 
as ita southern termini. 


Sydney, August 16/5. 


Audley Coote. 


Mechanical and Electrical Exercise! 


I should be obliged if any of your electro-medical readers 
can inform me whether it would be beneficial, or otherwise, 
to combine mechanical with electrical exercise of the 
muscles, viz., to connect the terminals of an induction coil 
to dumb bells or the handles of an exerciser by a flexible 
wire so that the contractions of muscles by the two agencies 
may тошо a slow vibrator being, of course, used with 

со 


Chas. Roberts. 
Aluminium Importers. 


Can any of your readers give me names of firms importing 


aluminium sheets from abroad ? 
J. Н. 8. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
зик Enpiva бирт. 207TH, 1897. Weex Exo Serv. 20TH, 1898. 


£ в. 6 6 
Alexandria .. 22 0 Adelaide 1,150 0 
" Teleg. mat. 13 0 Alexandria 20 0 
Amsterdam |... .... O | Auckland 49 0 
Bengkok S) o5. 110 0 Bangkok . 256 0 
Beis .., 300 0 Boulogne eS 20 0 
Bombay ... 126 0. Brisbane .  .. 160 0 
Buenos Ayres 294 0 | Buenos Ayres ... .. 697 0 
s 353 0 " „ eleg. mat. 100 0 
Cape Town "s 162 0 Calcu -— .. 26 0 
Cologne ... " 49 0 | Ospe Town se... 876 0 
Colombo 4 620 0 Cbinde ... me 1,060 0 
Durban eee e. [4 2,025 0 Colombo... ооо eee 102 0 
маха 00 eec 76 0 8 eee af ^ 
ee e , 20 O0 nbagen  ... T 
Melbourne M. ida 0 Bay .. ... 0 
Port Elisabeth... . . 878 0 | Demerara. Teleg. mat. 82 0 
Rotterdam ..  .. 56 0 Tast London .. 1,063 0 
singapore .. 50 0 Flushing Se 5 24 0 
olm .. 530 0 | Gothenburg... 79 0 
Sydney |o. 685 0 burg i 400 0 
Wellington., 108 0 HongKong...  .. 148 0 
bourne s 267 0 
н Teleg. mat. 54 0 
" Teleph. mat. 146 0 
ks $e 9 0 
Rotterdam T 12 0 
Bt. Petersburg ... 90 0 
а " Teleg. mat. n 0 
ш те 85 0 
"р Teleg. 954 0 
Stockholm. Teleg. mat. 8 с 
Tientain Teleg. mat.... 110 0 
Yokohama, teleg. 
cable... eee ... 14,316 0 
Total £6,584 0 Total £22,645 Ө 
Foreign Goods Transhipped. 
£ s. d. 
Porth 4, 100 0 0 


Bankruptey Proceedings.—On September 16th, п 
the petition of a creditor, a receiving order was made at the Car. 
Benkruptoy Court, in the caso of H. D. McIntyre, colliery 
rr tier an иен of Patney, and 5 on business 


James 


Change of Address. The offices of the Reflector 
Syndicate, Limited, will be removed on the 23rd inst. from 
89, Victoria Street to Grosvenor Mansions, Victoria Street. 


Electric Pumping at Arniston Colliery.—The directors 
of the Arniston Coal Company, Limited, along with a number of 
friends, assembled on the 16th inst. at their Gorebridge Collieries to 
inaugurate a large new electrical pumping installation which has just 
been completed there. The new pumping apparatus is electrical, and 
the plant now fitted up at the Arniston Colliaries by Mesers. Ernest 
Scott & Mountain, Limited, Newcastle-on-Tyne, is said to be the 
largest installation of electric pumping machinery in the United 
Kingdom. Two steam engines, of the horizontal, compound, long 
stroke type (by Robey) are provided for driving the dynamos, each 
engine being fitted with cylinders of the following dimensions:— 
Diameter of high pressure cylinder, 162 inches; eter of low 
pressure cylinder, 263 inches; length of stroke, 36 inches; approxi- 
mate revolutions per minute, 84. Each engine is capable of giving 
350 indicated horse-power with 120 lbs. steam pressure when working 
condensing. The boilers, which are located outside, are of the 
Lancashire type. Each boiler is 30 feet long by 8 feet in diameter. 
There are two dynamos of the latest and most improved type, fitted 
with drum bar armatures, each dynamo being constructed to give the 
following output :—Total watts, 200,000; amperes, 363; volts, 550. 
They are designed for continuous running. Each dynamo is 14 feet 
long, 4 feet in width, 9 feet in height, and weighs about 20 tons. 
They make about 400 revolations per minute. The main switchboard, 
placed on one of the walls of the power station, ie so designed that 
the current from one or other of the dynamos, or from both combined, 
can be used to meet any contingency caused by the breakdown of any 

of the machinery. The heads of the Emily and Gore pits are 

about 1,000 yards apart. The pumps provided to keep the mine dry 
are as follows:—Oae set of Scott & Mountain's improved mining 
pompe of the three-throw type, fitted with rams 11 inches diameter 

y 18-inch stroke, at the Gore Pit bottom, to deliver 500 gallons 
per minute against a head of 678 feet; one set of pumps 
Bimilar to the above at the Emily Pít bottom, with rams 11 tacks 
diameter by 18 inches stroke, to deliver 500 gallons per minute 
against a bead of 256 feet through 3,175 feet of cast-iron pipe. Both 
of the above pumps deliver through pipes 10 inches diameter, tested 
by hydraulic pressure to 400 and 500 lbs. per square inch; three sets 
of pumps in the dook, each set being capable of delivering 100 
gallons per minute against a head of 450 feet—these pumps deliver 
through 1,200 feet of cast-iron pipes 6 inches diameter. associa- 
tion with each pump at these different levels there is, of course, one 
or more electrical motors which transmit their power to the pumps 
by driving belts. For driving the large high lift pump, which 
delivers 500 gallons against 678 feed head, two 80-horse-power elec- 
tric motors are provided, the speed being approximately 450 revolu- 
tions per minute. These motors are coupled together, and are 
constructed so tbat the armatures will be interchangeable with tbe 
single 80 horse-power motor for the low lift pump. The second set 
of pumps are driven by a single motor of 80 horse-power, which also 
runs at a speed of approximately 450 revolutions per minute. The 
three sets of 6 by 9 pumps are driven by electric motors, each 
capable of giving 25 effective horse-power when running at a speed 
of approximately 750 revolutions per minute. The current from the 
main switchboard is taken to a distributing board at the pit bottom 
by four cables, each about 400 in length. This cable is 
composed of 37 wires, No. 11 B.W.G., and is heavily insulated with 
vuleanised India-rubber and armoured all over with steel tape. The 
object in baving four cables is to enable the installation, under 
ordinary circumstances, to be divided into two circuits. If required, 
they can АП be coupled together, от in the event of any accident 
happening to any cable, the remaining cables being connected up, the 
pumps can still be run. The current from the distributing board at 
the pit bottom is conveyed to one 500-galion pump by two 
of cable, each 1,130 s long, or a total of 3,260 composed of 
37 wires, No. 12 B. W. G., insulated with vuloanised India-rubber, and 
securely cleated to the uprights along the main road. Another 
100 call is taken оа the к distributing board to the four 
100-gallon pumps. ese cables are com of 19 wires, No. 13 
B.W.G. From the foot of the main — 500 fathoms deep, the 
water is raised in three lifts by the dook motors and pumps, and 
along the pipes described to the “sump” at the bottom of the Emil 
Pit. From there it is pumped by the rising road, already menti 
along which the pipes are laid to the foot of the Gore Pit, where the 
two 80-horse-power motors and the 500-gallon pump send it at one 
lift up the Gore Pit shaft. At the top of this shaft it is di 
into the Gore burn. This installation, exclusive of the building of 
the power stations, has cost about £12,000. In the carrying out of 
the contract the Arniston Coal Company was represented by Mr. 
Campbell Swinton, consulting engineer. 

Freight War in African Shipments.—The freights 
between South Africa and New York have always been against 
British interests, in some cases to the extent of 10s. per ton, as proved 
by a sot of tables got out at the instance of the Wolverhampton 

ber of Commerce in 1896. The committee had no hesitation in 


African Line resolved to place 
steamers on the Australian route also, hitherto served by sailing 
vessels. Regular loaders for Australia looked on this as an infringe- 
ment of their trade, protested without avail, and retaliated by put 
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ting on steamers for Australia to coal at Cape Town, and to carry to 
South African ports at cutting rates of as much as 25 cent. in 
cases. The American-African Line and the Union Clan es have 
resolved to meet this,and also to concede а 10 per cent. rebate to 
shippers giving them exclusive support. The British and South 
African Export Gazette, to whom we are indebted for this information, 
has taken up the matter seriously, and disposes of Sir Donald Currie's 
statement that the differences were inconsiderable between English 
and American rates. If so insignificant as Sir Donald would make 
b3lieve, why cannot they be equalised, so as to stop further argument. 
Oar contemporary complains that the differences are such as to form 
а serious handicap on British shippers, even before the present freight 
war. South Africa, while the war continues, will be flooded with 
American goods, with which British goods paying full rates cannot 
hope to compete. While not blaming Bir Donald Currie for the 
present freight war, our contemporary considers that an earlier 
equalieation of rates would have prevented it, and this is clearly his 
fault for having neglected it, he having too long ignored the legitimate 
complaints of South African merchants as to the dieparity in the 
rates charged from New York and from London. It cannot be said 
that the great English shipowners have ever extended the smallest 
sympathy or help to Eaglish merchants. Their position almost in- 
variably has been adverse to England. Weare glad to know that 
such action on the part of the P. & О. Company—a subsidised line 
which gives much lower freights from foreign tban from English 
porte— will be made a subject for question in the House when next 
the vote for the subaidy comes up. 


` * Household " Telephones. — Messrs. Gent & Co., of 
Leicester, are just, introducing to the market а very bandy domestic 
telephone appliance. Where an electric bell system already exists, 
it is possible by this arrangement to add the telephone service as 
well without theaddition of extra wires. It is only necessary to have 
near the bell pashes, an instrument consisting of a transmitter and 
receiver, and the necessary hanging hook, and near the bell indicator 
ап apparatus of similar appearance, or square base, with slightly 
different internal connections. The bell, indicator, and pushes, can 
be used as with only а bell system, 16 being easy to denote by an 
extra ring when one wishes to communicate with the domestics 
by telephone. 


Langdon-Davies Motors.—The Langdon-Davies Elec- 
trio Motor Company, of 101, Southwark Street, S. B., have issued an 
exceedingly neat catalogue of alternate current motors made by them 
under the Langdon-Davies and other patents. The attention ef 
power users is called to the advantages of the motors as compared 
with eteam and gas engines, and a list is given of the various circuits 
throughout the country upon which the Langdon-Davies motors are 
now working. Photographic illustrations show machine and pattern 
shops with motors in position, also а corner in the winding shop, 
and others show the motors doing driving work. Among 
the other useful matter in this little list of 32 pages we observe 
instructions for working the motors, s table of the periodicities of 
supply currents in various parts of the country, and some general 
electrical notes for the motor-user. 


Large Electric Pumping Plants.—The pumping plant 
mentioned in our article last week was made by the Phoenix Dynamo 
Company, of Hubert Street, Leeds Road, Bradford. 


Liquidation Notices.—At a meeting of the old British 
Insulated Wire Company, to be held on Wednesday, October 19th, 
at Prescot, an account of the winding up proceedings will be given 
by the liquidators, Mesers. D. L. C ers and Е. Tracey. 

The George Bullcck Electro-Hydropathic Establishment, Limited, 
resolved on September 13th that as the company cannot by reason of 
ite liabilities continue its business, it be wound up voluntarily. Mr. 
J. C. Langley, of 35, South John Street, Liverpool, was appointed 


Lists.— The Electrical Power Storage Company, Limited, 
has just brought out a revised edition of its useful catalogue of E. P. B. 
batteries. Instructions for erecting and working are followed by 
neatly illustrated descriptions of the various types of these well 
known cells for lighting, tram, motor-cab, and other branches of the 
electrical industry. 

' Messrs. J. C. Lyell & Oo., send us а list of Svea incandescent 
lamps. | 


Partnership Notice, — Mr. Robert W. Blackwell 
announces that he bas, as from the 30th inst., taken into partnership 
Mr. Philip Dawson, who has been an associate with him for some 
years past in his business of electrical engineer, mercbant, and con- 
tractor. The style of the firm will be “ Robert W. Blackwell & Co.,” 
and the head offices of the business, which will be carried on as 
heretofore, will ba 39, Victoria Street, London, B.W. The new firm 
will take over all the liabilities of the present business and assume 


all the responsibilities of the same as from the 30th inst. 


Technical Education.—The syllabus of the East London 
Technical College, People's Palace, E., for the 1898-9 session is 
issued. The evening classes commence next Monday. Copies may 
be obtained from the Director of Studies. "EN | 
` The evening classes at the City and Guilds Technical College, 
Finsbury, in mechanical and electrical engineering and other subjects 
for the 1898-9 session will open on Monday, October 3rd. Pro- 
rammes can be obtained at the College. See our Official Notices 
this week. А | 
Ihe King’s Coll: ge electrical engineering classes will commence on 
October 10th, and special attention will ba given to electric traction. 
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ELEOTRIO LIGHTING NOTES. 


Alloa.—At a recent meeting of the Burgh Commissioners, 
Messrs. Buchan & Hogarth, electricians, Edinburgh, wrote asking to 
be allowed to provide specifications for the lighting of Alloa by eleo- 
tricity. Bailie Arrol intimated that at next meeting he intended 
moving that a special resolution should be adopted for the electric 
lighting of the town, and that the Council should apply for a pro- 
visional order. 


Ayr.—The electricity accounts just issued show that the 
income on the revenue account for the year amounts to £2,444 15s. М, 
аз against £1,970 12s. last year, an increase of £474 3s. 5d. The 
expenditure for the year was £1,966 6s. 2d.,as against £1,986 1s. last 

ear, a decrease on this year's working of £19 14s.10d. The credit 
се on the actual revenue account amounts to £4789:. 3d., and 
this is carried to the net revenue account to meet interest and 
sinking fund. It falls short of this by £1,155 ба. 11d, which 
deficiency has been charged against the general police rate. The 
inki fond now amounts to £1,154 Os. 9d. The Lighting Com- 
mittee is ascertaining what course Edinburgh is adopting regarding 
the Zipernowski patents before resolving upon its line of action in 
regard to Mr. Martin Racker's claim. The mains are to be extended 
down several thoroughfares upon Mr. Fullers advice. Mr. Fuller 
has complained that local wiring firms have connected consnmers to 
the street mains without hie knowledge, and without putting in a 
meter. If this happens again the Council will prosecute. 


Backbarrow.—The Brush Electric Lighting Company, 
which, says the Whitehaven News, recently purchased houses and 
land, together with extensive water rights, at Backbarrow, has not 
yet commenced active operations there. Parliamentary powers were 
obtained some time ago to lay mains from a central installation at 
Backbarrow, over several miles of road, extending as far as Grange 
and Carnforth on the one hand, and to Ulverston on ‘the other. The 
company intends to convert the energy of the Backharrow waterfalls 
(where the whole volume of the river Leven has an abrupt drop of 16 
feet) into power for driving huge dynamos, which are to be supple 
mented by smaller ones, driven b turbine wheels, eupplied from a 
point higher up the river, and these мч are then to charges 
series of accumulatore, which in turn will supply electricity, not only 
to the immediate neighbourhood, but also to the surrounding towns 
and villages embraced in the area covered by the Parliamentary 
powers already obtained. The company has invested over £30,000 in 
purchases of property here, and the paper mentioned says that it is 
clear they are in earnest about the undertaking. 


Belfast.—The Lord-Lientenant of Ireland and Countess 
Cadogan will visit Belfast on October 18th for the purpose of opening 
the new electric light station at Albert Bridge. | 


Bermondsey.— Mr. Cor, chairman of the Electric 
Lighting Committee, submitted to the Vestry on Monday ап im- 
portant report dealing with the electrio lighting Bill to confirm the 
provision order granted to the Vestry by the Board of Trade. Tbe 
committee pointed out that the Bill had been read three times in the 
Lower House, and once in the Lords, and referred to the Examinen. 


Ser eios Pun 
the Gondon Electric Su orporation. 
Order of the House of 524, ч ж 


тегу 
Ohairman of Committees (Lord Morley) to move that the order 
suspended, but without success. Mr. A. Lafone and the vestry clerk 


Wes verted, had voted гыш the Boond айыр of the Bil ta 
was referred, Y the secon 
latter was placed at the bottom of the list, so that the Committee 
might finish other Bills previouely referred to them. Lord Morley 
stated that he quite appreciated the position; but as the Bill was 
opposed, it was impossible for him to do as suggested. It was there 
fore not possible that the Bill could be advanced any further 1094 
In order that no chance might be lost, it was suggested to Lo i 
Morley whether he could not see his way to move that the Bill shou! 
be allowed to proceed next Session at the stage it left, as in the case of 
the Genera] Power Distributing Company Bill; but Lord Morley 
said that it was impossible, and had only been done in that сме 
because the Bill had been referred to a Joint Oommittee of both 
Houses. Aas result, it was necessary for the Vestry to apply a! 
to the Board of Trade for a provisional order, and the committee 
made a recommendation to that effect. This proposal was unani- 
mously adopted, as was also a resolution convening & special meeting 
to deal with the question in compliance with the Blectric Lighting 
Acte. Onthe recommendation of the same committee the Mel 
resolved to inform the London Electric Bupply Corporation that t e 
disapproved of certain works proposed to be carried out by the com 
any in Bermondsey New Road, Star Corner, Grange R s 
Road, and Jamaica Road, in 20 far as they related to the laying ol ‘th 
tention mains in those streets, and to the laying of mains on кө 
sides of the streets specified. It was also decided to inform: 


company of the Veatry’s intention to again apply for electric lighting 


powers. 
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` Bradford.—The following figures regarding the muni- 
cipal electrical undertaking, as stated by the Mayor, are more detailed 
than the few notes we were able to give last week. The Mayor; 
addressing the Council on the acoounts of both the gas and electricity 
departments for the half-year ended June 30th, first reviewed the gas 
department. Turning to the electricity department, he said that a 
heavy expenditure had been incurred, and the proceeds were possibly 
not quite so large as was at one time anticipated. The total income 
for the half-year ended June 30th last was £9,565 14s. 7d., as com- 
pared with a sum in the с ding period of the previous year of 
£8,726 12s. 3d., or an increased income of £839 26. 4d. The total 
expenditure for the half-ysar, which included interest and sinking 
fand, was £7,907 4s. 5d, as against £7,061 2s. 1d. for the corre- 
sponding.period. The profit for the half-year was therefore £1,658 
10s. 2d., against £1,665 10s. 2d., being a very slight decrease on the 
similar period of last year. The number of consumers at present 
was 720, against 521, or an increase on the corresponding half-year. of 
38 percent. The total units consumed was 480,294, against 443, 288, 
or an increase of 83 per cent., irrespective of current supplied for 
nm , upon which there was no return. The total profits 
the opes of the electricity works in September, 1889, to 

Jane 30th, 1898, after paying interest and sinking fund, amounted to 
£18,991 10e. 8d., and the total amount written off for depreciation 
had been £7,307 15e. 6d., leaving the sum of £11,083 15s. 2d. to be 
d pi gmt as the Council directed. The trade profit—the profit 
ore charging interest and fund—was £3 4з. 94d. per cent. 
for the half-year on the capital outlay of £168,506. The net profit 
~after cha interest and sinking fand—showed 183. 7d. per cent. 
for the half-year. Taking the Jane and December half-years together, 
the trade profit was £11,784 2s. 3d., representing £7 16s. 7d. per cent. 
per annum on capital outlay. Of course it should be taken into con- 
sideration that the consumers had been receiving their incandescent 
lampe free, which cally amounted to a reduction of the price of 
the current, If the desires of some members of the committee had 
prevailed it was certain that instead of even a small profit of 18s. 7d. 
per cent, the balance-sheet would positively have shown a loss. The 
Corporation could scarcely expect to go on spending money at the 
ratethey had been doing and to receive an immediate return, and 
altogether he thought that if the Council took all the circumstances 
into consideration they would regard the statement as fairly satis- 


Bristol.—Mr. George Pearson, the chairman of the 
Bristol Electrical Lighting Committee, is not one whit optimistic, 
but in a recent interview he states that the progress of electric 
lighting in Bristol has much exeeeded anticipations. “ The success,” 
he remarks, is best. seen by quoting the cost of manufacture and the 
revenue for the years the station has been in existence. In the first 
year we spent £2,184 for manufacture, that was for five months 
working, and the revenue for that period amounted to £1,594. The 
next year we spent £5,849 and the revenue was £6,454, thus show- 
ing that the revenue overtook the cost of manufacture in less than 
two years. In 1895 the cost of production was £5,825 and the 
revenue amounted to £9,844. At that period the suggestion for a 
contribution from the rates towards electric lighting disappeared 
altogether, whilst the most sanguine supporter of the scheme never 
anticipated to escape from such contribution during the firet three 
years of the working. For the year 1896 the cost of manufacture 
was £7,303 and the revenue grown to £14,863.” We then,” 
said Mr. Pearson, “had to take an odd three months as we 
began at that time to make up our accounts to March 30th instead of 
December, the object being to bring the accounts to the same date as 
the other accounts, In that period of three months we spent £1,806 
in manufacture, and received in revenue £5,496, In the year ended 
March, 1898, we spent £9,453 in manufacture, and the revenue 
amounted to £20,201.” With such a revenue, the Committee naturally 
began to think of extending the lighting, and questioned as to this, 
Mr. Pearson’s reply was: “ Previous to h, 1898, we proposed to 
increase. the public lighting, and the Council gave its sanction to 
increase the public lamps from 100 to 300, and the Electrical Com- 
mittee undertook to reduce the price from 44d. per unit, which 
amounted to about £32 per lamp, toa fixed sum of £23 per lamp, 
estimating, at the same time. to make a profit ont of this sum. The 
increase in the revenue has since been so satisfactory that the 
Committee felt they may reasonably reduce the price to the 
private consumer by id. We made an estimate of the probable 
Tevenne to March, 1899, assuming we continued to charge 6d. per 
unit, and we considered that the revenue which for the year 
ended March, 1898, stood at £20,201, would, for the year ending 
March, 1899, have risen to £27,760, and upon this estimate we 
decided to reduce the price of current from 6d. to 5d. per unit. 
The taking off of £9 on each lamp is equal to a reduction of £1,800, 
And the reduction to the private consumer means about £4,000, 
which, i¢ is hoped, will be met by an increased consumption in the 
future. In 1893 the Blectrical Committee had 7,465 lamps installed, 
whilst on Augast 12th, 1898, they had 54,714 installed, and the in- 
Crease is still going on, if anything a little faster than ever. Ав to 
the capital account, it stood on March 20th, 1898, at £160,000, and, 
the total loan sanctioned for the completion of the works amounted 
to £198,000, the time that the concern did not earn a profit, 
they received from the city in rates, in aid of the undertaking, a little 
Over £11,000. Since the works had been established there has been 
a redeeming of the principle, and up to March 25th, 1898, £16,120 
has been redeemed out of the profits of the undertaking. By theend of 
the present month it is hoped to pay a further sum of £3,720, so that 
when that is done, £20,000 will have been repaid out of the borrowed 
capital. Mr. Pearson acknowledges the advantage they get over & 
Private company in such a concern, as, instead of paying 5 per cent. 
or 6 per cent. on borrowed money, they don't pay more'than 3j per 
cent., and the percentage is decreasing from 34 per cent to 2# per 


cent. He is qaite hopeful that in a few years’ time the private light- 
ing of Bristol will be electrical, as he believes electricity at 4d. per 
unit and gas at 2s. 2d., means that electricity, economically used, is 
cheaper than gas. UA 

The Electrical Committee will join with the other municipal 
authorities and companies in resisting Mr. Martin Bucker's claims re 
the Zipernowski patente. | 


Brentford.— The District Council on Wednesday 
resolved to apply for а provisional order to light the town by elec- 
tricity. They have resolved to establish a dust destructor, and the 
heat will be utilised in connection with the lighting. 


Brighton.—Brighton proposes to spend a further sum of 
£56,300 on electric lighting during the next two years, and Mr. 
Ducatt held а Local Government Board inquiry into the matter at 
the Brighton Royal Pavilion on Wednesday last week, when it was 
р that the amount proposed to be borrowed was larger than 
had been borrowed before, and that arose from the fact that the 
Local Government Board had asked that these loans should be 
applied for before the expenditure was incurred. The present debt 
of the Corporation on the electric lighting account is £200,076 78. 9d., 
while an additional £11,426 had been sanctioned but not yet taken 
up. The electrical engineer (Mr. Wright) explained that about 460 
new oustomers for each year were expected during the next two 
years at any rate, and sufficient capital had been provided to supply 
their wants. Мо one opposed the application. 


Burton-on-Trent.—The Council will join with others 
in resisting Mr. Martin Rucker's claims re Zipernowski patente. 


Canterbury.—Mr. Stephen Horsley, M.I.C.E., who repre- 
sented the Canterbury Town Council at a recent gathering of the 
municipal engineers at Edinburgh, has just read a paper to his 
Council on “The Electric Lighting of Edinburgh.” Mr. Horsley 
described the chief points in the system, and the success with which 
it had been operated. He advises Canterbury to see whether free 
wiring cannot be introduced. The Council has thanked Mr. Horsley 


for his trouble in the matter. 


Cardiff. — The Local Government Board has consented to 
£28,125 being borrowed by the Corporation for electric lighting pur- 
‚ and £500 for extension of electric light in Newport Road. 
The statement of accounts just submit:ed by ths borough treasurer, 
also details how there is included in the overdraft of £206,581 ex- 
pended on capital account, wbich will be included in the next issue 
of Corporation stock; £34,231 on electric lighting account, render 
their account of this year. The Corporation have, it is understood, 
obtained large borrowing powers, and these include, in -respect of 
electric tramways, £261,510. | 


Carlísle.—At Friday's meeting of the Council, Mr. Scott 
said that the electricity works were making good progress, half the 
cable had been laid, 11 out of the 25 standards required had beer 
erected, and all the arc lamps delivered. The engines and dynamos 
were ready for erection, the only delay һай been in supplying the 
boilers ; but Prof. Kennedy was threatening to put in force the time 
clause of the agreement, апа he hoped the light would be ready 
towards the end of November. One thing he wished made public; 
the Committee did not intend to wire private houses, so as not to 
interfere in any way with the tradesmen in the city. 


Castleford.— This growing industrial centre, 10 miles 
from Leeds, has decided to go in for the electric light. The Urban 
Council has ordered the clerk to apply for a provisional order. ' . 


Chelsea.—In his annual report (1897-8) to the Vestry, 
Mr. T. W. E. Higgens, the surveyor, says that the number of houses 
in Chelsea lighted by electricity for the last three yeara was as 


follows :— 
1895-6 1896-7 1897.8 


Chelsea Electricity Supply Company 777 1,082 1,243 | 
London Electric Supply Corporation (?) (?) (?) 


The pressure records of the Obelrea Electric Supply Company have 
been examined from: time to time, and their high standard of 
efficiency bas been fairly well maintained. The question of lighting 
Kensal Town by electricity was under consideration during the year, 
but the Vestry seemed to consider that the initial expense was too 
great. At the end of the financial year, Mr. Higgens reported upon 
the advisability of obtaining motor dust vans, but the matter is still- 
under consideration. 


Chislehurst.—At a meeting of the Parish Council some 
days ago, a letter was read from Mesers. Edmundson, acknowledging 
the letter consenting to the company laying down the proposed mains 
for electric lighting, and accepting the conditions to make up all 
highways and pathways interfered with to the eatisfaction of the 
highways surveyor, and also to keep the same in repair six mohths 
after the work had been executed. | | 


Cleckheaton.—The Electric Power Distribution Cojn- 
pany has asked the District Council if it will agree to its proposed 
application for electric lighting power. D MES 


Clitheroe, Lancs.—At the present time eleotric light is. 
uged at only one г расе in the borengh—Canningbam's Oycle Works. 
А new mill, whic is being re-started after lying idle for many years, 
is, however, having а special plant put in on a fairly large scale. 


= — -> —.— 


452 THE ELECTRIOAL REVIEW. ol 48. No. 1,087, Serreuszn 23, 1008. 


Colwyn Bay and Colwya.—The surveyor is to bring 
before the Works Committee a scheme for lighting the main road by 


у. 

The Public Works Loan Board have advised the Colwyn Bay 
District Council, agreeing to make an advance of £1,564 for electric 
lighting purposes. The clerk of the Council has been directed to 
— with the matter. 


Cromer.— The Urban District Conncil has appointed 
Messrs. O'Gorman & Ocsens-Hardy engineers for the electric lighting 
scheme which is now in course of preparation. | 


Cupar.—The committee which has been going into the 
matter cannot recommend the purchase of the gasworks at the price 
by the company. The committee received an offer from 
Edmundson's Electricity Corporation to put down an installation for 
the Town Council, and to light the streets and the Town Hall ata 
cost not exceeding that at present paid for gas lighting. The com- 


mittee laid the terms of the pro before the Oouncil last week. 
From the tone of the discussion it seems that the electric light 
question will be more fully discussed shortly. 


Dufftown.—The installation of electric light at Mortlach 
Distillery has now.been completed. The dynamo is driven by a Pelton 
wheel by water taken in metal pipes from Nether Oluny dam. There 
is 200 feet of head, and consequently an enormous pressure, and this, 
applied to the wheel, produces about 20 H.P. e dynamo is by 
Mesers. Crompton & Oo. There is а set of 53 cells to give four days’ 
supply for 200 incandescent lamps of 16 O.P. each. At the switch- 

board current is controlled for lighting the distillery, Dullan Brae, 
тас гав brewer's house. Messrs. Р. О. Middleton & Оо. carried out 
wo 


East London (South Africa).—The Harbour Board 
have decided to t an offer of the Town Oouncil to erect electric 
lighting plant for harbour works, the Council having quoted the 
charge for the light in the first instance at 9d. per unit. The 
Board's plant will cost about £2,800. 


Edinburgh.—In the first 15 weeks of 1895-96 equal to 


| 10,450 8-candle-power lamps were joined on, and 16,739 were applied. 


for. In the corresponding weeks of 1896 97 4,875 were joined on 
and 16,718 were applied for. In 1897-98 for the first 15 we ks 8,882 
8-candle-power lamps were joined on and 26,298 applied for. In the 
present year, says the Scotsman, the Committee have joined on in 15 
weeks from" May 15th 14,044, and had applications equal to 29,490 
8-candle-power lamps. Daring the same period the consumption in 
1895-96 was 40,640 unite; in 1896-97, 92,312 units; in 1897-98, 


185,021 unite, and for the same period this year it had been 375,628 | 


unite—showing a steady increase from year to year for the first 15 
weeks of about 100 cent. The increase for the whole year of 
1896-97 over the previous year was 86 per cent., that of 1897-98 over 
1890.97 was 88 per cent., and so far this year promised equally 
well, and it was estimated that there would be an output of 75 per 
dent. over last year. Taking it at this there would be 3,463 558 unite 
sold for private lighting at an aversge price of 3:15d., giving an 
income from‘that source of £45,459 3s. 10d. The publio lighting 
being £9,940 and £50 from other sources, they bad а gross revenue 
of £55,449 Зе. 10d. The total expenditure was estimated at £43,949 
8s. 101., ingluding 219,190 for interest and sinkiog fund, thus leaving 
a surplus of £11600. Of this sum the Committee recommended the 
Council to put £7,000 to the reserve fund, raising it at the end of 
xy — year to £15,000. The balance of £4,500 went in relief 
the rates. 

The Town Council has decided to fix the minimum charge for 
private copsumption of elégtrical energy at the rate of £1 per 
annum. | ' 

Treasurer M'Orae last week put before the Council reports by 
various Oommittees as to the estimated expenditure for the current 
year. The increase in revenue from electric lighting is put at 
£18,795. The expenditure on electric light is estimated for the year 
at £130,500, an increase of £83,600. 


Eton.—A short time ago the Eton Urban District 
Council appointed a committee to report upon the mode of lighting 
the public streets with . The report was submitted on 
Thursday evening last week, and was to the effect that the cost of 
electric light, in accordance with a scheme set out in detail, would be 
£180 per annum, as against £110 now paid for gas, and also that the 
Windsor Electric Installation Company would require a guarantee 
from the Council to use the light for a certain number of years in 
return for expenses incurred in erecting brackets, standards, lampe, 
o. The report was criticised by the members, and in the end it feli 

h 


Farnham,—The committee appointed to consider electric 
lighting for the town has decided to obtain expert advice. 


Furfar.—Mesers. John Lowson, jun. & Oo., Victoria 
Linen Works, Forfar, have decided to light the whole of their exten- 
sive factory with electricity. The work will be commenced in the 
course of a few weeks. Messrs. Laird & Oo., Canmore Linen Works, 
Forfar, were the first to introduce the electric light into the town, 
and it has worked very successfully at their works for over 12 


yours. 
Frodingham.—The District Council will apply for powers 
for lighting the district “ by gas or electricity." 
Greenwich.—The Board of Trade has consented to the 
supply of electrical energy by the District Board of Works on the 


alterna 1 of the ares of not 
18575 the area of the London Bless Bupply ан Order 


 8-0.Р. They wanted a new 


Hackney.—Last week the Vestry got to business in regard 


to electric lighting. After discussion, Mr. Robert Hammond was 
selected from among several names put forward, to prepare and 


electricity ei 


report to also give an estimate of the cost of carrying out the schemes 
under the above heads, and also the cost of maintenance. The Vestry 
reserve to themselves the power to out the work contained in 


gressive 
workable majority for the various 
sarily arise, 


i Lagi is pig-headed or whether the opponents are open to con- 


. Hanley.—A Local Government Board inquiry was held 
on Wednesday last week, the Council's „рап for 
sanction to: borrow £4,000 for 8 of electric lighting. The 
town clerk said that there were private customers at present, and 
they were rapidly increasing. The present application was made 
with a view of providing additional feeders to the central ares of that 
town, known as the compulsory area. It was to relieve the present 
ressure on the mains caused by the increased consumption. Mr. 
owell, one of the electrical engineers, produced diagrams showing 
the number of private lamps and the increase montbly during the 
past yerr. The private lamps were equal to 25,750 lamps of 
high tension feeder. Mr. Lobley said, 
while having the ground open they wanted to take advantage of that 
to lay down low pressure distributing mains. The application was to 
meet requirements for another 12 months. 
The Council will join with other interested parties in resisting Mr. 
Martin Racker’s claims, 


Hull.— Last week the Electric Lighting Committee con- 
sidered tenders for a new engine (750 horse-power), two Lancashire 
boilers and dynamos for the new station in Sculcoates Lane, and in 
connection with East Hull extension. It was decided to accept those 
of certain firms, subject to inquiries being made by the chairman, 
deputy-chairman, and electrical engineer. 


Hythe.— Mr. Risch, of Folkestone, has offered to draw 
up a scheme for supplying electric light to the town, free of charge, 
on condition that, if the scheme was adopted, he was appointed elec 
trical engineer to see the work carried out, and afterwards remained 
in charge of the works. The whole matter of electric lighting was 
referred to a committee, consisting of the whole Council. 


Johannesburg.—The lighting works, for the extension 
of which new bonds have just been issued, were taken over by the 
Town Council in April, 1895, since when fair p has been made. 
The amount of electricity generated monthly bas grown from 20,000 
to 76.000 unite, and the gas plant bas also been greatly 
The Council has at present 600 electric current consumers and 388 
gas consumers, whereas when the undertaking changed bands, the 
consumers only numbered 96 electric and 287 gas. The public lamps 
have increased from 104 to 435 gas lampe, from 19 to 684 electric in- 
candescent lamps, and 47 arc lamps have been added. The private 
electric lamps in use and connected with the Council's mains are ү 
to 30,000 lamps of 8 candle-power each, as against 5,000 when 
over. ; 


Kingswood.—-The Local Government Board hes informed 
the Council as to the form of application for sanction to borrow 
money for purchasing the electric lighting plant. 


Rirkcaldy,— The Town Connoil met the other pre 
oonsider the proposal of the Corporation to take up п 
lighting and tramway schemes. Letters were read from the local 
company offering to take up the schemes, and allow the Council to 
take them over at the end of 35 years at a cost fixed by arbitration. 
The Edmundson Electric Light Company offered to introduce the 
electric lighting to the burgh, allowing the town to purchase the 
scheme at the end of 10 years at 15 per cent. on the cost. It was 
agreed that the Town Council should apply for a provisional order to 
introduce the electric light themselves, while a subsequent motion 
was made to apply for an Act of Parliament to introduce 
tramways, the being that the town, having got the sanction of 
these schemes, could then hand them over to any company 

the best terms. A large Committee was appointed to prosecute the 
procuring of these orders. 
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6 
THE NEW ALTERNATORS FOR THE METRO- 
POLITAN ELECTRIC SUPPLY COMPANY. 


THE two-phase machines which have been built for the 
Metropolitan Electric Supply Company by the Westinghonse 
Electric and Manufacturing Company and the Westinghouse 
Machine Company, of Pittsburg, Pa., have been recently 
described. by the American Electrician, from which the 
following details and illustrations are taken :— | 
The order was for 7,500 Н.Р. (in three units). "These 
units, though large for British practice, are but half the size 
of the Westinghouse generator units at Niagara Falls (5,000 
Н.Р.), but as they 
present а number of 
unique features of 
design and construc- 
tion which have been 
developed by the 
Westinghouse Oom- 
panies in their latest 
practice, a descrip- 
tion of these alterna- 
tors will be of special 
interest. The engines 
in particular are 
worthy of cloge study. 
These three units 

are intended to sup- . . 
ply primarily the arc 
and incandescent 
lighting service in 
London, but a portion 

of the power will be 
used for operating 
rotary transformers, 
which will, in second- 
ary three-wire, direot- . 
current distribution 
circuite, supply 
motors and storage 
batteries, 


the danger of cutting the cylinder castiogs is practically 
negligible.. The steam is distributed to the high pressure 
cylinder by a double ported piston valve, and two single 
ported piston valves perform the same offi»e for the low 
pressure oylinder. The cylinders, covers, pistons, &c., are 
provided with improved means to render their removal easy, 
Appropriate drains connected to the cylinders and steam 
chests and fitted with automatic water relief: valves keep 
these important organs of the engines free from condensa- 
tion. The drain valves are conveniently operated from the 
working platform by appropriate levers. | | 

The crankshafts are of forged steel, 14 inches in diameter 
at the bearings and 
20 inches at the arma- 
ture hub. They are 
hollow throughout 
their entire length. 
The crankshaft ex- 
tends, as will be noted 
in the pictures, 80 
that the armature; 
which is the revolv- 
ing element of the 
generator, may be 
mounted directly on 
the engine shaft and 
serve аз а fly-wheel. 

The engines are 
fitted with permanent 
indicator rigs, which 
are accessible from 
the main platform, 
together with an 
elaborate system of 
lubrication, a system 
of cooling the bear- 
ings, and provision 
for varying the speed 
while running. All 
of these assist in 
enabling the engine 


The engines are the 
largest machines yet 
turned out at East 
Pittsburg, where the new shops of the Westinghouse Machine 
Company are located. The illustration on p. 456 shows a 
general view of the engine to excellent advantage, and by re- 
ference to the line drawing still further information can be had 
concerning this interesting prime mover. The engine, when 
operating non-condensing, is capable of developing the full 
rated power of the generator it is to drive, namely, 2,500 
Н.Р. at 133 revolutions per minate, the steam pressure being 
100 Ibs. If run at 120 revolutions per minute with 140 Ibs. 
steam pressure; the engine can be loaded and will successfully 
carry 3,500 H.P. All of the parts are strong enough to with- 
stand а steam pressure of 200 Ibs. to the square inch. The bed 
platea of these machines are of heavy box castings, intended to 
fit down over concrete foundations. The high and low pres- 
sure cylinders are 36 and 55 inches in diameter reepectively. 
The stroke is 36 inches. The oylinders are made of close 
grained cast-iron, and, as the engine is of the vertical type, 


Fic. 1.—BoRiNG LARGE ALTERNATOR FIELD. 


to run for long 
periods without stop- 
ping. The main bear- 
ings of the engine are cooled by water, which is circu- 
lated about them. They are of the quarter-box type, 
and can be moved in any direction by means of 
suitable wedges, which can be adjusted from without, 
The bearing shells are of cast-steel or bronze, as the 
conditions may require, and are lined with the best 
babbitt metal. They are 14 inches in diameter and 28 
inches long. Provision is made to allow the covers to be 
raised to facilitate inspection. 

The lubricators are sight feed. The oil is carried through 
brass tubes from the sight feed oilers and manifolds on the 
cylinders. These are connected to a reservoir on top of the 
cylinders, which is supplied by force pamp, which takes 
the oil from filters. 

The engine is controlled by an open single weight inertia’ 
governor, which actuates the high pressure valve. The low 


pressure valves are operated by fixed eccentrics, The 
Е. 
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governor is keyed to the main shaft, and is capable of 10 
per cent. adjustment while the engines are running. This 
is an important feature, for it enables the speeds of the 
machines to be varied to facilitate parallel operation. The 
maximum variation of governing at any в within the 
rated limite is 1 per cent. The throttle is operated by a 
hand wheel, which is situated on the working platform. 

The generators were built by the Westinghouse Electric 
and Manufacturing Company. They have а nominal 
output of 2,500 H.P., and are capable of delivering 
two-phase currents at a pressure of 500 volts. The field, or 
stationary element, is 
provided with 62 
inwardly projecting 
pole pieces. These 
pole pieces are built 
up of laminated steel 
sheets and are cast 
into the frame. An 
excellent view of the 
field frame is shown 
in fig. 1, in which it 
is in the process of 


being bored. This 
massive member, with 


ita 62 pole pieces, 
cast, as they are, at 
accurately spaced 
intervals into such a 
heavy mass of metal, 
represents no mean 
specimen of the 
founder’s art. The 
immense boring bar 
and the correspond- 
ingly large devices 
for centering the field 
frame about it are an 
illustration of the 
magnitude of the generators and the facilities which 
were necessary for performing and carrying out such 
a contract as this one. An interesting view of the 
completed field is shown in fig. 2. In this picture, as will be 
noted, it is lying on ita side and is complete with ita field 
bobbins in place. The dividing line in this casting is 
vertical, and enables the two halves of the field frame to be 
withdrawn, thus exposing the armature for inspection or 


repair. 


СІ 
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Fig. 4.—EXcITER. 


2: The field coils are wound with copper strips bent on edge 


and well insulated. 


‘The armature spider is of cast-iron, snd built in des 
halves to facilitate shipping E тра Y о t n 
ing i in fig. 3, and this picture also a 
casting is shown 1n fig. 5, р ыда 
the spider are cast with splitting plates between them, во 88 
to infure freedom from strains in cooling. They are secured 
in {position on the crankshaft by two heavy mild steel 


excellent view of one-half of the field frame. 
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Fic. 2.—GENERAL VIEW OF COMPLETED FIELD FRAME. 


rings, which are shrank around the bosses at the base of the 
arms. 

On the PAPE of this casting are mounted steel punch- 
ings, which are suitably notched to receive the armature 
conductors. These are large copper bars of rec 
section, which are heavily insulated and imbedded in the 
slots. The laminz on the armature are assembled во as to 
allow for numerous ventilating ducte, thus enabling the 
ample passage of air through the core, and keeping the tem- 
perature of the armature very low. The armatnre is wound 
with a distributed closed circuit winding, and the four 
collector leads draw 
their current from 
124 equidistant 
points on the wind- 
ing. The commercial 
efficiency of each 
generator is 95 per 
cent. at full load and 
91 per cent. at half 
load. 

The excitation of 
these gigantic ma- 
chines is particularly 
interesting, as the 
exciters, which are, 
of course, machines 
of small capacity, are 
conneoted directly to 
the engine shaft, the 
speed of which, it 
will be remembered, 
is only 188 revolu- 
tions. "The direct 
current dynamos 
which supply the 
exciting current at 
this extremely low 
Speed are shown in 
fig. 4. In the large illustration they will be seen connected 
to the extreme end of the engine shaft. An internal radial 
pole and drum armature are used. The brush ring is centred 
in a suitable groove turned in the yoke of the field frame, 
aud is operated by a hand wheel and worm, as shown in the 
picture. 

The present contract has a further significance for 
American industry. The Metropolitan Electric Supply 
Company is planning new central stations and re-equipping 
old ones, and the assured success of the engines and generators 
which have just been described will undoubtedly cause the 
Westinghouse Company to be called upon to supply many 
additional engines and generators before the work of reoon- 
struction is complete. 


A GREAT ADVANCE IN FIRE ALARM 
TELEGRAPH PROTECTION.’ 


By J. W. AYDON, Supt. Fire Telegraph, Wilmington, Del. 


I DESIRE to present to the Convention a brief description of 
the most important and recent advance in methods of fire 
alarm protection, which will make. the outbreak of a fire and 
the sounding of the alarm through the municipal system 
practically simultaneous. Nothing further than this pre- 
liminary statement is necessary to command the attention of 
this Convention, made up as it is of men whose experience 
teaches them that the smallest space of time lost between the 
discovery of a fire and the giving of an alarm may ier 
result in serious loss of life and property, and ad 
immensely to the dangers and difficulties which pr 
departments have to contend with in the performance 0 
their duty. | 

I refer particularly to а combination with the well-known 
auxiliary fire alarm system of a so-called“ multiphase 
cable, which combination makes the auxiliary system auto- 


matic as well as manual. 
JJ ³ ae J^ e Ael Rr sno i 


* Paper read at Municipal Electricians’ Convention, Elmira, N.Y. 
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The auxiliary system proper was an immense step forward 
in this vital matter of minimising the time between the dis- 
covery of a fire and the giving of ап alarm, and its record 


throughout the country for the past six years has been a most 


excellent one. Daring this time it has been in quite exten- 
sive use in many of the large cities of the United States, and 
in those places has been a considerable factor in reducing the 
fire losses, and has been a material aid to the fire depart- 
ments. 

In the city of Wilmington it has rendered exceptional 
service to pope holders and to the department, and has 
been the means of preventing several serious fires by enabling 
the fire department to reach the scene of the fire some 
minutes sooner than would have been the case otherwise. 

The auxiliary sys- 
tem, in effect, brought 
the nearest public 
бге jalarm box into 
the‘interiors of build- 
ings, and placed it at 
any) desired number 
of points, by provid- 
ing а series of small 
auxiliary boxes, from 
any one of which the 
street] box could b» 
instantly operated by 
the pulling down of 
a lever contained in 
each auxiliary box. 
Bat the system, being 
purely manual, was 
not effective when 
the protected premises 
were vacant; and it 
was to cover this 
point that the method 
of rendering the 
auxiliary system auto- 
matic, м well ав 
manual, was - 
fected. ET 

The great value 
of an automatic 
od 3 with 
municipal fire depart- 
ments Шш long 1805 
recognised, and for 
many years received 
the hearty co- opera- 
tion and encourage - 
ment of insurance 
underwriters and fire 
department officials; i 
and under the foster- К — 


cally operate the street box, but the danger of uunecessary 
alarma has prohibited this, | 

The recent invention of the “ multiphase” cable, referred 
to above, has been adapted for use in connection with the 
auxiliary system so that it. becomes automatic, as well as 
manual, without the sacrifice of any of the peculiar features 
of safety from false alarms, which is the foundation of the 
willingness of fire departments to allow its use in connec- 
tion with street boxes. 

This “multiphase” cable is of peculiar contruction, as 
will be noted from the drawings which I have for your 
examination. Briefly, it consists of a copper! conductor 
having a fusible metal covering, with insulated material over 
it, around which is wound a series of small copper wires, the 
whole being again 
protected by a slow- 
burning insulation. 
This cable is wired 
into the auxiliary 
system in the place 
of the ordinary wire 
heretofore , and 
in connection there- 
with is run a single 
wire composed of 
fusible wire only, and 
protected with a free- 
burning insulation. 

An automatic 
auxiliary equipment 
would, therefore, con- 
sist of the desired 
number of auxiliary 
boxes, distributed 
throughout а build- 
ing at convenient 
locations, connected 
through the usual 
testing apparatue, 
with the nearest street 
fire alarm box. . The 
interior wiring of the 
equipment would be 
of this “multiphase” 
cable described, and 
the single fusible 
wire mentioned, the 
cable wire being run 
parallel to each other. 

As fires do not 
start upon the ceilings 
of rooms (where the 
ordinary thermostats 
are placed), the auto- 
matic wires referred 
to would be run 


ing influence of а ыш — — 

these interests it has 4. LMT. around base boards, 
rendered, and is ren- | back of benches, 
dering, most valuable METROPOLITAN CoMPANY’s NEW ALTERNATORS.— FIG. 3. — FIELD CASTING | through closets, under 
service, AND ARMATURE SPIDER. Staircases, &c.; іп 


The growth of the automatic system, however, has neces- 
sarily been confined to the larger cities, for the reason that 
it 18 necessary to maintain the system in connection with its 
own central office, through which alarms of fire have to be 
transmitted to the fire department. The expense of wiring 
and the cost of maintaining a central office equipment is so 
great that the business cannot be made a commercial success, 
except in large cities where the volume of business is con- 
siderable, 

For smaller cities, where the amount of property to be 
protected is not so large, but relatively equally valuable, 
the automatic system is not available ; but the record of 
his system covering a period of many years has exclu- 
sively proven that a reliable automatic system, available 
Wherever there is a fire department, would be of vast 
BE, poi 

he successful operation of an automatic system in 
smaller places is now for the first time in the history of fire 
telegrap y possible. It has never been a matter of electrical 
mechanical difficulty to connect ordinary thermos tats into an 
auxiliary system so that an excess of heat would automati- 


fact, so as to cover every danger point where a fire would 


be likely to start. These danger points can be scientifically 
located for each class of risk, by a reference to insurance 
tables giving the accumulated experience of all the insurance 
companies for a period of years, as well as by individual 
judgment in each case. 

It will, therefore, be seen that such an equipment would 
provide a number of auxiliary stations, which, when manually 
operated, would instantly get, the street box in motion, thereby 
giving the alarm to the fire department ; and would also pro- 
vide for the covering of all danger points in the building by 
the automatic cable as indicated. 

There is no necessity of describing the operation of the 
auxiliary system proper—i.e. when operated manually; во 
we will pass to the working of the “ multiphase " cable when 
it comes in contact with actual flame. | 

First, however, let me call the attention of the Convention 
to the fact that it takes actual flame, or a temperature of 360? 
without flame, to cause this wire to send in an alarm, 
and this, therefore, prevents false alarms from an overheating 
of a bailding, which might not necessarily be dangerous. 
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This failure to act until the flame comes in contact with 
the wire or until a tempera ture of 860° is reached, does 
not imply that the wire will not give the alarm for an 


actual fire as quickly as a thermostatic equipment would do 


on the contrary, it would doubt'ess, in most instances, give 
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it quicker, for the reason that every fraction of an inch of 
the wiring of an auxiliary system would be an alarm- giving 

int, located where the fire would probably start, instead of 
[ыш away up on the ceiling, perhaps many feet away from 
the fire. 


j i ature 

' t that this cable required flame, or a temperatu 
rs operate it, insures it against apy liability 
to falee alarme, for conditions producing а 5 
at which thermostats act unnecessarily, produce no effec 
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Returning now to the operation of the wiring of an 
auxiliary system equipped with the “multiphase” cable, 
under the influence of flame, or 360° of heat; the 
single fusible wire melts open, and the fusible 
metal covering of the inner wire in the cable melis, 


and forcing its way through the insulation, makes a solid 


soldered connection with the series of copper wires 
described. 


This action of the wir» produces a condition in the 


auxiliary system exactly the same as that brought about by 
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ONE or THE METROPOLITAN Company's NEW 2,500 H.P. STEAM ALTERNATORS. 


the manual pulling of one of the auxiliary boxes, and Ше 
alarm through the street box is the immediate result. 


This combined system, like the auxiliary system proper, 


is at all times under automatic test, co that any line or 
battery disarrangement will be instantly made known. 
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This system combines all of the advantages of an auto- 
matic system with all those of the auxiliary system, without 
any of the disadvantages of the former. It is available 
wherever there is a street box, in a large city or small 
town. 

To sum up briefly, the automatic-auxiliary syatem enables 
the instant and manual sending of an alarm of fire, and also 
provides that every fractional part of an inch of its wiring 
shall be an untiring watchman ready at all times to 


instantly give the alarm when dread fire makes its appear- 


anoe. | 
I think the Convention will agree with me that making 
the fire send its own alarm is a notable advance in the 


business to which we are devoting our lives. 


ELECTRIO LIGHTING NOTES. 


(Continued from page 452.) 

Lincoln.—With the installation of the electric light at 
Lincoln, it was only to be expected that several new places of business 
would be opened for the supply of electric materials, &c. The National 
Free Wiring found spacious premises at the corner cf Guildhall Street 
and i grain and have been re a brisk уын in fi ES 
up private houses, preparatory to the current ng supp 
by the Corporation in October. Messrs. Kinleyside & Oo., electrical 
contractors, were also early on the scene. Mr. Howard, of Silver 
Btreet, has also added an electrical branch to his photographic 

doing electrical 


ee and Wallis Bros., of 150, High Street, are also 
a | 


" Llandudno.—Mr. W. H. Preece informed the Electric 
Lighting Oommittee last week that the electric lighting apparatus 
and refuse destructor will be ready in a month’s time. 

Longton.—The Town Council last week passed a special 
resolution applying for a provisional order, and relegated the carry- 
ing out of the scheme to the Gas Committee. 

Macroom, — Messrs. Thierman, of Manchester, have 
secured the contract for the electric lighting of the town of Macroom, 
County Cork, which has a population of about 3,500. 

Maidenhead.—The Town Conncil has appointed Messrs. 
Burstall & Monkhouse to act as consulting engineers in connection 
with the proposed electric lighting installation. 

Maidstone.—On Wednesday the Town Council decided 
to advertise for competitive designs and schemes for combined elec- 
tricity supply works and refuse destructor, and to offer a premium of 
£100 for the best scheme. 

Manchester.—Mr. C. Н. Wordingham, the Manchester 


city electrical engineer, has issued a series of new regulations, 
61 in number, for the use of the electrical department of the 
| tion, in connection with installations which are 


Mane Corpora 
to be supplied from their electrical mains. 

Massleburgh.—The Town Council has oonferred with 
a London syndicate which proposes to introduce electric lighting and 
trams, A ttee has since been appointed to make full inves- 
tigations. 

Neath.--At the last meeting of the Rural District 
Council, notice of motion stood in the name of Mr. William Howell: 


“That the Council take the necessary steps to obtain 4 to pro- 
vide the Skewen district in due course with electric light, and that 
& committee be appointed with powers to deal with the question,” 
but Mr. Howell gave notice of motion to embrace in the me the 
whole of the district within the jurisdiction of the board. 


Newington.—At last week's meeting of the Vestry, the 


Electric Lighting Committee reported that during the reoess, under 


the powers vested in them, they had accepted the tender of the 
British Insulated Wire Company for the insulated electric mains, 
conduits, junctions, boxes, &c., at £9,081 19s. 6d.; the tender of the 
General Electric Company, Limited, at £1,457, for the main switch- 
board and instruments; and the tender of Messrs. Pritchetts and 
Gold of 2900, for the battery of accumulators and accessories, which 
now. covered the whole of the work to be let ander contract. The 
following was a summary of the contracte, namely :—The station, 
£12,928; supply and fixing of engines, generators and public lighting 
plant, £8,975 ; supply and erection of boilers, £9,348 ; electric mains, 
conduite, &c., £9,082; main switchboard and instrumenta, £1,457 ; 
accumulators and accessories, £900. To tbis had to be added 74 per 
cent. for engi * commission, clerk of works’ salary, and contin- 
gencies, £3,002, which brought the total up to £45,692. In view, 
therefore, of the necessity of further extension of mains down West- 
moreland Road and East Street, the committee advised that the loan 
be to £50,000, and the money be raised under the instal- 
accept’ the deferred system of payment of the capital for Ave yours. 
m of payment of the ca ve 
The committee therefore recommended that the first resolution 


passed, making application for a £40,000 L.O.C. be rescinded, 
And that the following resolution be substituted in lien thereof :— 


That application be made to the London County Oouncil for a laga 
ot £50,000 to enable the Vestry to carry out the provisions of the 
Newington Electric Lighting Confirmation Act of 1897, such loan to 
be taken up in instalments of £10,000 as the work proceeds, and 
repaid witbin a period of 42 years, and that the Oo be asked to 
defer the repayment of the principal for a period of five years, under 
Olause 11 of Section 14 of their Money Act of 1898.” Mr. Edwards 
moved the adoption of the report. He said that the Vestry had 
decided to enlarge the generating station, корк in Mr. Manville's 
report, and further to obtain a mechanical stoker. These would 
entail an additional cost of £10,000 beyond that estimated in Mr. 
Manville's report. There was a good deal of time wasted in petty 
5 after which the motion was carried by a roe 
majority. 


Oldham.—Major Cardew has made a Board of Trade 
inquiry into the causes of the explosion which occurred at Bottom- 
o’-th’-Moor on August 10th. Не bas sent а copy of his report to the 
El.ctric Lighting Committee. After explaining the cause, which bas 
already been reported, he mentioned that the large calvert has since 
the explosion been a fa by iron pipes containing insulated cables 
in place of bare conductors. There were, however, long lengths of 
similar culverts still in use in other parts of the town. None of 
these culverts were at present ventilated, and any of them might 
become receptacles of explosive gas. The inspector discussed the 
matter with the officials, and it was agreed tbat the following altera- 
tions should be carried out for avoiding risk of explosion :—(a) All 
service pipes to arc lamps to be replaced by armoured cables laid 
solid without pipes; (5) all pipes communicating with culverts or 
steel boxes to be plugged at the ends; (c) long lengths of culvert to 
be broken up by interposing at intervals cables laid on some solid 
system instead of the existing bare mains; (d) all culverts to be 
ventilated as well as can be arranged; (e) frequent inspections to be 
carried out, and corners of street boxes to be lifted for such time as 
wil allow а of air. The inspector did not think that any- 
thing further could be done. The ventilation of the culvert, he 
remarked, рге to be very difficult to carry out in a satisfactory 
manner, and frequent inspection was probably the best safeguard.— 
Councillor Harrop asked if it would cost a lot of money to carry out 
the recommendations? Mr. Newington replied that it would nof. 
Mr. Andrew, superintendent, said the cost of relaying the cable and 


the repairs was about £80. 


Perth.—On Thuraday last week the Electric Lighting 
Committee of the Police Oommiesion heard a statement by Mr. 
W. O. О. Hawtsyne advising a municipal installation. The Oom- 
mittee, however, recommends tbe handing over of the powers бов 
company. Several are anxious to take the matter up. е matter 
is delayed pending the receipt of farther information. 


Plumstead.—After conferring with Prof. Henry Robinson 
the Vestry, while not pledging itself to the details of bis report, has 
decided to apply for a provisional order for lighting the parish. The 
Works Committee will no longer be troubled with this subject, a 
special Electric Supply Committee having been appointed. 


Poplar District.—The Poplar District Board of Works, 


which is really the large districts of Bow, Bromley, and Poplar com- 
bined, continues to wrangle and hesitate over the electric 


them. The Electric Light Committee proposed £25, but some шет: 
bers thought £10 was plenty. However, £25 waa voted. 


Rhyl.—A committee of the District Council has been 
considering draft schemes for the lighting of certain parts of the 
town electrically, and for constracting а tramway between Rhyl and 
Prestatyn. Messrs. A. Dickinson & Oo. are to submit a detailed 
lighting and tramway scheme, and Councillors will visit several 


towns to see such undertakings in operation. 


Romford.—It is stated that Messrs. Ind, Coope & Co., 
contemplate putting a large electric light installation into their 
Romford Brewery, and carrying the light to their various inns in the 
town. 

Rothesay.— The Electric Light Committee hopes to be 
able to proceed with the electricity undertaking so as to have the in- 
stallation completed in the early spring months. 


Royston.—Mr. Edwards, an electrical engineer, asked 
the Council's permission to erect an electric light installation for the 
township. The Council has told him to, along with the olerk, 
inquire of the inhabitants whether electric light is wanted, If the 
Council then decides to light the district, it will pay Mr. Edwards's 


expenses. 

PARERE и Pd шш has invited Mr. Hall, 
tor ; 

юне! 0 к пе 5 proposals 7c electric lighting 


Shored епс. Vestry will ask the members of 
Parliament for the district to strongly oppose the Bill promoted b 
the Gereral Power Distribution S0 re and Bills Pot a similar 
nature. On behalf of the Lighting Committee, Mr, Kershaw reported 
tbe receipt from Mr. Russell, the chief electrical engineer, of а letter 
мир the Vestry to reconsider the question of his remuneration. 
Mr. Howlett proposed that the matter should be referred to the 
Officers’ Committee for consideration, and this was eventually agreed 
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to, although the chairman of the Lighting Committee objected to the 
а of that committee in not bringing forward а resolution on the 
subject. 
Southampton.—The Electric Lighting Committee has 
ted an offer of the General Electtic Company to allow 25s. each 
for the old Aron meters in exchange for meters of the new type. 


Standford-le-Hope.—Last week the members of the 
Parish Council ware occupied with Mr. Bimpson, electrician, in select- 
ing sites for the electric light standards. 

Stirling.—Prof. Kennedy is to be asked to meet the 
Electric Lighting Committee at an early date to make arrangements 


in regard to bis scheme for electric lighting, which the Commissioners 
have already resolved to proceed with. 


Stretford.—The District Council having resolved to put 


an installation, is asking Urmston District Council whether it 
will take a supply of current from it for the lighting of that district. 


Sutton Coldfield.—The Town Council has decided to 
та А to the Board of Trade for а provisional order for electric 
g. 


Taunton.— During August the equivalent of 524 8-candle- 
power lamps were connected. 


Valladolid.—It is stated that the electric works at 
Valladolid were set on fire on Friday evening by a flash of lightning 
and partially destroyed, shops and theatres having to be closed in 
consequence. 


Walker.—The District Council will apply for a pro- 
visional order. 


Walsall,—At the monthly meeting of the Town Council 
on Monday, the Electric Lighting Committee reported that the 
number of consumers was 111, and the total units generated duri 
the month of August was 11,030. Thecommittee recommended, an 
the Council resolved, that with а view to encouraging the use of 
electric motors, and to securing а day load for the generating plant, 
а special charge of 24d. per unit be made for current supplied for 
motor purposes only. 


Wimborne.—The District Council has referred the ques- 


tion of the electric lighting of the borough to the Electric Lighting 
Committee фо report upon. | 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. | 


. Berlin.—The Zlectrotechnische Zeitschrift of August 25th 
publishes a map of the complete system of electric street railways 
which will be finished within the next four to five years in Berlin. 
The total number of motor cars running will be 850 (of which 500 
will be fitted with accumulators) and power consumed is estimated 
at 10,000 kilowatts, so that the total annual consumption of energy 
will exceed 20 million kilowatt-hours. The overhead network will 
‘be fed at about 50 different points, which will receive current by 
special out and return cables from the central station of the 
Berlin electricity works, each cable for every feeding point havin 
the same section, When this system is completed Berlin will 
possess the largest and densest network of street railways in 
(Europe. o 

Blantyre and Wishaw.—The Wishaw Commissioners 
had before them last week a proposal to construct an electric tramway 
between Blantyre and Wishaw, and they gave the matter their 
favourable consideration, remitting it to the Gas Committee for 
report. 
Brad ford.—At last week's City Council meeting the 
‘Tramways Committee recommended the Oouncil to apply for 
powers for the construction of the following tramways:— ay From 
Four Lane Ends to Thornton ; (2) an extension of the existing Great 
Horton line from Morley Street, along Tyrrel Street, to Bridge Street: 
(3) an extension of the Great Horton line from the junction of 

isteridge Lane and Park Avenue, along Park Avenue, Little 
Horton 'Lane, and Southfield Lane, rejoining the existing line in 
Great Horton Road; (4) а new line from Tyrrel Street, along 
Thornton Road, Lister Hills Road, and Legrams Lane, to Lidget 
Green ; (5) a new line commencing at Forster Square, and proceeding 
along Kirkgate, Westgate, White Abbey Road, Whetley Hill, and 
Toller Lane, to Duckworth Lane. The Clayton and Queensbury 
Urban District Councils had offered to construct the tramway 
extensions to their districts if the Bradford Corporation wculd rent 
them at 5} per cent. of their cost, but the Committee had refused to 
entertain any such proposals from any of the out-districts at a greater 
rent than 5 per cent. Mr. John Arnold seconded the motion, 
Alderman Oowgill referred to the results of the working of the 
Bolton Road and Great Horton electric tramways. Up to Sunday 
night the Bolton Road line had been in use for 44 days. 
and the receipts had been £751 15s. 4d.—equal to £17 1s. 84d. per 
day. The mileage during that period had been 11,951, and the 
average receipts 18. 31d. per mile. Of course, during the first few 
days that the line was opened the traffic was abnormally large, but of 
late it had settled down to what would prove, it was hoped, the 
normal level. The Great Horton line had been in operation 16 days 


up to Sunday night last,and the receipts during that period had been 
£583 8s. 3d. No doubt they would have been ter if enough cars 
had been available at the outset to cope with traffic. Owing to 
the steep gradients, the committee had warned the drivers to be very 
cautious, and had prohibited them from trying to make up lost time 
on the down journey. In fact, the committee endeavoured to make 
the drivers travel down hill more slowly ап they went up. The 
result was, however, that more cars were required than was at first 
expected, and whilst those cars were being obtained, some traffic was 
lost, During the 16 days that the line had been opened 7,338] miles 
had been traversed, and the receipts bad averaged 13. 7d. per mile. 
Of course, during Horton Tide, the traffic had been very heavy. 
With regard to the projected extensions, some question had been 
raised with respect to the proposal to construct a line along Kirkgate. 
The committee, however, would not contemplate commencing any 
works of that kind until Kirkgate had been widened. It was only 
eight or nine yards in width between the buildings at certain points, 
and no man in his senses would think of constructing a 
along a street so narrow. The minutes were agreed to. 


Brentford.— The London United Tramway Company 
have intimated their intention of commencing breaking up the 
for the purpose of laying their new electric line to Hounslow, on 
5 186. 1 5 District e N . 
old its assent un com have deposi am 
of the Hig > of the 


| 


the cost of the wi h Street, which is one of con- 
ditions of their i 

Burnley.—A Corporation deputation inspected the Leeds 
electric a system on 15th inst. Р 


Ape Тин; ано has been ce in дел metro- 
polis to the desirability of constructing to 
be worked by electricity, up Table Mountain, which is 3,562 feet 


Cassel.—The municipal authorities have sanctioned the 
installation of a battery of 280 accumulators with an output of 750 
amperes for one hour, to be used in the wor of the street rail- 
ways. The battery, which has to be installed by the beginning of 
October, is to be supplied by the Accumnlator Works of E. Schuls 
Witten a. d. Ruhr. 


Christcharch.—The British Electric Traction Company 
does not intend to allow its electric traction scheme to drop. 


City and South London Railway.—This railway 
company has given out a contract for the erection of its new engine 
and boiler houses, presumably for the purpose of its extended system, 
to Messrs. Whitehead & Oo., Limited, the total being £10,749. 


Dover.—At the Council meeting last week, the surveyor 
stated that he had prepared a few particulars regarding the first 
year's working of the trams, which he believed would be of interest. 
The two miles of main line were opened on September 6th last year, 
and Maxton line (one mile) at the end of ber. The total 
receipts for the year were £7,487 158. 3d. The receipts per car mile 
were 1239d. The operating expenses per car mile, including all 
wages, staff, electric energy, &c., was 6'41d. He explained that tbis 
would have been 5:9d. per car mile had it not been that the Oorpora- 
tion bad to pay £302 for cutrent they did not use. The average 
receipts per day were £24 0s. 11:394. The passengers carried num- 
bered 1,794,903. The number of miles run was 144,864. Та running 
each car mile 96 of a Board of Trade unit of electricity was ‘used. 
It was impossible to give the amount of the net profit, because all the 
bills were not in, and as it was not the end of the financial year, 
definite particulars could not be got out. But the Council might 
take it for granted that, after payment of £1,682 interest and instal- 
ment on loans, and all expenses of repairs, uniforms, &c., there would 
be at least £1,300 clear profit on the year. There were four tenders 
for the erection of a tramway workshop and fire escape shed at Maxton, 
the surveyor’s estimate being £375. Mr. H. B. Ellis was the suo- 
cesaful tenderer, £381 18s. 6d. The remaining tenders were Mr. J. 
Parsons, £439 126. 2d.; Mr. d. Munro, £422 17s. 2d. ; Messrs. Austin 
and Lewis, £389 8s. 


Dudley.—As has been already stated in the columns of 
the ErEoTBICAL Revimw, the Dudley portion of the proposed elec- 
tric tramway remains in abeyance pending the Dudley Corporation 
and the British Electric Traction Company finally coming to terms; 
but that portion of the Dudley and Stourbridge line from Harts Hill 
to Stourbridge will be, it is expected, in full working order before the 
end of the year. The generating station at Harts Hill is being 
rapidly pushed forward by Messrs. Whittaker & Oo., the contractors. 
Ic comprises a car shed 102 feet by 54 feet, a workshop 102 feet by 27 
feet, a boiler house 49 feet by 48 feet, and an engine room 57 feet by 
30 feet. The contract for the works amounts to £7,000. — site has 
been acquired from the Earl of Dadley, and sufficient space bas been 
obtained to double the operations, if such sions should be 
necessary. There will be two large Lancashire boilers capable of 
working up to 140 lbs. pressure on the square inch, two non-con- 
densing compound eae and two electrical generators. There are 
to be nine cars capable of carrying 28 passengers in each. Esch 
car will be fitted with two motors, rated up to 25 HP. 
geared to the axles. The wire system will be utilised. 
Enough power, it is stated, could be generated at, the station 
to work the whole of the original system, viz, from Dudley to 
Kinver, vid Kingswinford, from Dadley to Stourbridge, vii Brierley 
Hill, and from Dudley to Cradley Heath, as well as provide for the 
lighting of the district if required. At present the line will be 34 
mileain length, and it has been entirely reconstructed. It is proposed 
to ran a 10 minutes’ service of cars; but if some arrangement is not 
come to between the Dudley Corporation and the company, passengers 
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from Dudley to Stourbridge will be compelled to change from the 
steam frame at Hart's Hill and board the electric cars for the 


remainder of the journey. 16 is hoped, however, that the necessity 
of doing this may be averted. 

It is expected that electric cars will also be running from. Round 
Oak to Stourbridge before Christmas. Messrs. Dick, Kerr & Co. are 
well forward with the relaying of the permanent way, and the over- 
head electric equipment is approaching completion. The electrical 
power station, which adjoins the Great Western Railway on the 
Hart's Hill side, is being erected by Messrs. Whittaker & Co., of 
Dublia, at a cost of £6,000, from the plans of Mr. T. Robinson, of 
Stourbridge. Accommodation is provided in the boiler house for 
four large boilers (oy Mesers. Danks), two with a capacity of 
200 H.P. There two 175-H.P. engines, which will be coupled 
to electric generators, and room has been made for a third set. The 
electrical equipment and rolling stock are being supplied by the 
Thomson-Houston Oompany. The cars are seated for 28 passengers, 
and are provided with ordinary and emergency brakes. As regards 
the section of the line within the borough of Dudley, the draft agree- 
ment provides for the supply of motive power to the company by the 
Dadley Town Council. New lines are to be run from Dudley to Old 
Hill vid Netherton, from Springsmire to Kingswinford, and from 
Stourbridge to Kinver. | 


Dundalk.—The agreement between the Electric Tram- 
ways Company, which was recently formed, and the Town Commis- 
sioners with respect to electric tramways and electric lighting, has 
not yet been settled. The company now puts forward an alternative 
proposition that the Comm ere shall do the lighting of the town 


and supply the company with the necessary current for its tramway, - 


ю that the ial advantages of the scheme may not be altogether 
lost to the town. Representatives of the company will confer with 
the Commissioners. | . 

Dundee.—The Tramways Committee of the Dundee Town: 
Council had another conference on the 16th inst. with the promoters of 
the Broughty Ferry ligh railway, with tbe result that a provisional 
agreement was adopted. The company do not now bind the Cor- 
poration to the overbead trolley system of electric traction. The 
railway bas to be made within two years after confirmation of the 
order; no Sanday traffic will be engaged in except by agreement of 
both parties, and, in the event of the boundary of Dandee being ex- 
tended, the railway will be tvansferred to the Corporation. As a 
guarantee that they shall fulfil their obligations, the company enter 
into a bond for payment to the Corporation of a sum equal to 5 per 
cent. upon the estimated cost of the railway. 


 Glasgow.—A representative of the Glasgow Daily Record 
learns from a member of the Corporation Tramways Committee that 
there is not much likelihood of the electric cars being started on the 
Springburn route before the beginning of October. 


. Grays.—At the last District Council meeting the town 
aud Traction Company, Limited. Me. J Albright, managing director, 
а оп Оошралу, ited. Mr. J. Е. i т, 
offered to attend acd explain an electric tramway scheme which the 
company proposed carrying out, including the uisition of the 
Gravesend, Rosherville, and Northfieet tramways and their electrical 
equipment, ; 

Halifax.—The Electricity Committee are stated to have 
under consideration the desirability of adopting the steam turbine 
for the purpose of driving tbe generating plant for the electric tram- 
Ways, and on Thursday last week a sub-committee went to Newcastle 
in order to visit the works of Messrs. Parsons. The committee have 
come to no definite decision as to the adoption of the turbine, but the 
matter will probably be decided this week. — „ 


Johannesburg.—By the last mail we learn that a new 
scheme is before the Government for the concession of an electric 
tramway, it having been submitted by some of the parties’ who 
opposed last year's scheme. A draft contract has been cencluded, 
which provides that from the Market ‘Square the contractor shall 
have the right to prcceed 25 miles east along the reef, and 25 miles 


. West, with an area of eight miles north or south from any point of 


the two lines. A clause provides that when the Government shall 


deem аччы for an extension outside the boundaries, then tbe: | 
ent s 


Governm guarantee interest at the rate of 6 per cent. per 
num, and shall make good any loss. Article 44 provides that the 
Government can expropriate trams, &c., after 15 years, after giving 
12 months’ notice to that effect. Failing to give such notice, the 
contract is to-remain valid for another 10 years, when the Govern- 
ment сап again take over, and then only after 12 months’ notice. 
Failing to give such notice, the contract becomes valid for another 10 
years. The only security the Government will get will be a deposit 
of £1,0CO, as against £5,000 deposited by the former would-be con- 
Cessionaires. 


The Jungfrau Electric Railway.—A Reuter despatch 
from Wengern Alp says that the first section of this railway was 
opened on Monday morning. The ceremony was attended by a com- 
pany of 450 persons, specially invited by President Guyer- Zeller, 
who had a pleasant journey by the new line from the Scheidegg to the 
Eiger glacier. The railway 1s worked by electricity. Amongst the 
guests were representatives of various countries, including the British 
Minister to Switzerland. Luncheon was served at the foot of the 
Eiger glacier. . When the line is completed, it is intended to build an 
observatory at the summit of the Jungfrau. At the banquet given to 
celebrate the opening of the line, Mr. F. R. 86. John, the British 
Minister, proposed a toast to the prosperity of the undertaking. 
President Guyer-Zeller stated that the summit of the Jungfrau would: 
be reached in 1904. The next section will carry the line as faras the 


orca, 


. Kidderminster-Stourport.—The London Gazette- of 
Tuesday last contains & copy of the bye-laws and regulations which 
bave been made by the Town Council in regard to the Kidderminster 
and Stourport electric tramway. 


Leamington.—The Town Council is applying for а 
provisional order to light the town with electricity; but meanwhile 
the Midland Electric Light Company, which already supplies 
numerous private consumers in Leamington, and is in possession of 
the field, is laying down new mains. The British Electric Traction 
Company, and the Warwick and Leamington Tramways Oompany, 
are agitating at the same time for ion to reconstruct the 
trams now plying between Warwick and Leamington, by substitating 
in place of horse traction the electric overhead, system; but to this 
method the powers that be are unanimously opposed. | 


- Leeds.—A special meeting of the Council will be held to 
sanction application by the Tramways Sub-committee for a pro- 
visional order for tramway extensions to the city boundary at 
Btaaningley. | | 

Light Railway.—Plans for а new light railway to run 
from Dover along the Eastward Cliffs to Martin Mill, near St. 
Margaret's Bay, have been submitted to the Dover District Council. 
The railway is to cross three public roads on the level, one of which 
affects the Kent County Oou and the matter had, therefore, to 
be deferred for anbmission to their surveyor. | . 


Liverpool.—The City Council will shortly carry out 
some extensions of its proposed electric tramway system. One of 
these extensions is estimated to cost about £14,000. 


. Middlesbrough.—It is said that so great has been the 
success of the Teesside electric tramways that Mr. Clifton Robinson, 
the managing director of the company, has received ар lications from 
several public bodies in the bourhood desiring 
the system, and next month the company propose to apply to the 


Light Railways Commissioners to authorise extensions in several 


directions. The contemplated extensions are to the east of their 
present’ syatem, through North Ormesby ‘and South Bank to Grove 


Hill, and in Stockton, westward along Yarm Road to Haglesoliffe 
Station. It is intended that the extensions should be constructed, 


equipped, and operated exactly as the existing electric tramways on 
Teesside. 


Newcastle.—On Tuesday, the sub-committee of the New 


Tramways Oommittee went into the details in the ex reports 
new tramways. The ол. саше 


regarding proposed 

to the conclusion that on a 24 minutes’ service, the profitable 
working was altogether in favour of the cable system. e catas- 
trophe on the electric tramways at Bradford was felt to be a clear 


indication against the experiment being tried ie the slopes of the west. 


end of Newcastle. The whole matter will discussed at a fall 


meeting to-day, Friday. 


Paisley.—The Town Council in committee considered. 


last week the offers of the Glasgow Corporatidn Tramway Committee 
and the British Electric Traction Compavy, Limited, with reference 
to the control of tbe tramways in the burgh. It would seem that 
the Glasgow Tramway Committee have greatly extended their 
original offer, and made it much more acceptable to the Paisley 
Council. In any case, it was agreed by 16 votes to 4, to accept the 
terms offered by Glasgow as against the scheme of the Traction Com- 

y, to lay down lines connecting the burgh with Glasgow, Renfrew, 
Johnstone, and ing places. It is understood that under the 
arrangements which have been accepted, the. Glasgow Corporation 
are тшщ to advance the money to buy up the present tramway. 
system relay the lines for electric traction, the lines to be handed 


over to Paisley Ma диин free at the end of 33 years.: They will 
MUN to Paisley and supp 7 the cars, and are 


equip the line from 


1 
willing to co-operate in furnishing contribu throughout the 


town. A guarantee is given that the seer, Baier be in working 


condition within three years, with the same facilities and terms to 

passengers as are presently given in the city. Wherever the width of 

the street or the road will permit, they are prepared to lay a double 

Glasgow Кормаш ыс she proposed po e Таа 
gow Corporation o g the proposed powers from Par 

in the Bill which they haye decided to promote. 


Portsmouth.—Satisfactoty progress has been made with 
the additional works at the electric lighting station, and the Com- 
mittee would soon be able, by utilising the accumulator to store 
sufficient electric energy, to run 25 cars on the main tramway system. 
In view of the acquisition of the lines by the Ccrporation, under the 


Act passed last session, a special committee will visit several towns. 


where electric traction is in vogue, with a view of introducing the 


moet effective system into Portsmouth. The date has not yet been. 


fixed for this trip. The machinery at the lighting station is now 
more than sufficient to meet all possible demands for the electric light 
for a long time to come, and local electricians are busily engaged in 
wicing business houses, places of worship, and private dwellings. 


Pwilheli.—An electric tramway is proposed for Pwllheli 
—along the embankment of the charming watering place. The matter. 
has been referred to a Provisional Committee. $ 


Sculcoates.—Messrs. A. M. Jackson & Co. have written 
to the Sculecates District Council, stating that some influential clients 
had in contemplation a plan for the building of an electric tramway 
from Heasle to connect with the new system in Hull. It was resolved 
to leave the matter with the chairman, deputy-chairman, the two 
Hzssle representatives, and Dr. Wilson Barkworth, that they might 
meet and discuss the scheme with the promoters and their solicitors, . 
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Sheffield.—At last, week's City Council meeting, a state- 
ment was made showing the progress tbat is being made with the 
various tramway extensions. The Tramway Committee says that it 
is proceeding with the work as quickly as possible, notwithstanding 
the complaints of numerous grumblers. 


Southampton.—Mesers. Kincaid, Waller and Manville 
recently reported "pon their examination of certain of the tramways. 
They recommend the construction of an additional short length of 
line, the reconsíruotion of portion of the existing line. In their 
estimate of the cost they have included the bonding of the rails for 
electric traction, The following is a list of the materials that will be 
required :—Two sets of points and crossings and heel pieces; 37 
Edison-Brown c bonds; 37 Chicago bonds; 12 cross bonds ; 
380 square of granite paving setts, 4 inches wide by 5 inches 
deep; 570 square ol paving blocks, 4 inobes wide by 6 
inches deep; er with the necessary cement for concrete and 

uting. е ways Committee resolved that Messrs Duke and 
Oo., of Plymouth, be requested to submit a tender for the re-laying 
of the tramline between Fourposts Hil and Waterloo Road, in 
accordance with the specification prepared by Messrs. Kincaid, 
Waller and Manville. 


Swanscombe.—The District Council has been discussing 
a letter from the Drake & Gorham Electric Power and Traction 
(Pioneer) Syndicate, Limited, asking whether, in the event iof the 
syndicate acquiring the Gravesend, Rosherville, and Northfleet tram- 
ways for the purpose of extending the system and working it by 
electric traction on the overhead system, the Council would assent 
to their application for a provisional order for that purpose, and 
would undertake not to exercise any right the Council possess under 
the Tramways Act to purchase the existing undertaking for 28 
years. | 

Swansea.—The British Electric Traction Company has 
abandoned its intention to seek powers to make further extensions 
5 Swansea on account of opposition from the Oounty 

un 


Sunderland.—The special meeting of the Town Council 
to receive a report from the Tramways Committee was held on Wed- 
nesday. The committee recommended the purchase of the existing 
system from the Sunderland Tramways, Limited, and the institution 
by the Council themselves of a system of electrical traction with 
overhead wires. The committee also submitted a number of pro- 

als from the present company, who are willing to substitute 

cal traction for horse haulage, and to furnish a number of totally 
new routes. They are not, however, prepared to pay what the com- 
mittee ask for service from the Corporation electrical supply. This 
is 24d. per unit for a minimum of 350,000 units per annum; 214. for 
a minimum of 500,000 unite, or 2d. for a minimum of 700,000 units. 
The company offer 14d. per unit for any quantity. The Council 
decided to purchase the trams and work them municipally. The 
overhead wire system was adopted, and the scheme will cost about 
£250,000. | | 

Tramcar Collision.—It is stated that two cars on the 
Middlesbrough and Stockton electric system collided last Saturday 
morning оп а single line on the Middlesbrough Road. А dense fog 
dior кын аш Several passengers were more or less seriously 

jared. 

Tynemouth.—At last week's meeting of the Tynemouth 
Town Oouncil, held at North Shields, the E in of proposed electric 
trams in the borough was again discussed. Negotiations were оош- 
menced between Oorporation and the British Electrio Traction 
Company some time ago, but now the parties are at a deadlock 
regarding the maintenance of the roads under the new system. The 

authority һай laid down definite demands, and the com- 

y have not seen their way clear to meet them, pete wher 

ims both sides a r determined, There are no indications of modi- 
fication on either side. 


TELEGRAPH AND TELEPHONE NOTES. 


Chinese Telegraphs.—A despatch from Shanghai 
reporta that the French Minister at Peking is endeavouring to obtain 
control of the Ohinese telegraph line from Sheng. 


Glasgow Telephomes.—The town clerk has received a 
letter from the Postmastes-General, in ey Чаки» jenewed 
application for & Corporation telephone , saying that the 
Qovernment have under their serious consideration the report of the 
Select Committee on municipal telephones, and that it is unnecessary 
to receive any deputation meantime from the Corporation. 


Reduction of Cable rates to Australia.—The following 
extract from a Sydney paper, The Daily Telegraph, just to hand, 
shows the d pagent as regards серо reduction of rates: — 
* The subsidy by the Australian with the exception of 
Queensland, to the Eastern Extension Oompany amounts to £32,000 
рет annum. The contract expires before the end of the year. At 
the Hobart Conference the question of a reduction in the rates came 
up for consideration, and it was decided that efforts should be made 
to secure this end. From the correspondence published below, and 
which bas been furnished by the Postmaster-General (Mr. Cook), it 
will be seen that the company decline to discuss the question except- 
ing on the basis of the colonies subsidi:ing the new Cape cable. 
reduction asked for is from 4s. 9d. per word to 4s., but an intimation 
has been received that the company are waiting before entertaining 
the proposal for the Governments cf the Australian colonies to 


e Piggy rar to consider the proposals with regard to the Cape 
route. Mr. Cook states that so as he knows the Governments 
have already decided on that point, and Р i 
was at the Premier's Conference in Melbourne. Under these circum- 
stances the attitude of the company appears to the Postmaster- 
General to be, as he describes it, somewhat extraordinary. At the 
same time, he wishes the public to understand that every effort has 
been made to secure a reduction ia the cable rates, irrespective of the 
Cape cable project, but so far without success. The following is the 
correspondence referred to :— 
Postal and Electric Telegraph Department, General Post Ооз, 
Sydney, April 14th, 1898.—8ir,—Referring to the understanding at 
bart Me ein rp yi Tons оаа farther with your 
company ogland regarding the question of a new agreement and 
reduction of cable rate between Australia and Great Britain, I am 
directed by the Postmaster-General to inquire whether the company 


is p to make any fresh proposals, ve, of course, of 
those in connection with the proj ected South route.—I have, 
&c., S. H. Lambton, Deputy Postmaster-General. 


„W. Warren, Esq., Manager in Australasia, Е.Е A. and O. Telegraph 
Com у, Limited, Melbourne.” | 

“ The Eastern Extension, Australasia, and China Telegraph Oom- 
pm Limited, Melbourne, April 20th, 1898.—Sir,—In acknow- 

dging the receipt of your letter of the 14th inst., I have the honour 

state that I made no promise to the honorable the Postmaster- 
General to communicate further with the company regarding the 
question of а new agreement and reduction of the cable rate. In 
reply to his inquiry, I am directed to say that the company have no 
further proposals to make other than those already submitted to the 
respective colonies for an alternate route тій thé Oape, and now 
await their decision the same.—I have, &c., W. Warren, 
Manager in Australasia. 
du H. Lambton, Esq., Deputy Postmaster-General, Post Office, 

yaney. | 

In reply to further representations by Mr. Cook, Mr. Warren wrote 
on June 9th as follows :— | 

“ Bir,—I have the honour to acknowledge the receipt of your letter, 
No. B2/98— 2222, of the 8th inst., and to reply to state that my com- 
pany cannot offer any opinion or advice respecting the proposal for 


reducing the tariff to 4s. until the Australian Governments definitely: 


decide whether they will, or will not, take part in the Oape cable 
scheme. Should they definitely decide in the negative, my company 
will then be prepared to consider any proposals that may be sub- 
mitted for a 4s. tariff—I have, &., W. Warren, in 
Australasia." The following extract from an enclosure to a letter 
from Sir Sandford Fleming to Bir Wilfred Laurier, dated Ottawa, 
December Alors 1897, with regard to the Eastern Extension Company 


pany 
үө those of three amalgamated companies:—(1) The ‘British 


company, sinoe known as the Eastern Extension Australasia and 
China Telegraph Company, Limited, has been рен гов- 
регопв ; it has paid 7 i 

cent. on the ori 


pany 
remarkably profitable investment. It regular good dividends, 
buf the dividends are no guide to the 8 It holds in 


earned during these periods amounted to 1 cent, on the 
gresent capital, end 17 per cent. on the capital prior to ite being 
watered,” 
Telegraphic Interruptions and Repairs :— 
CABLES. Down, Repaired, 

West Indies— 

Barbadoes-St. Vincent... Sept. 15th, 1888 ... - 
Amason Oom 8 cable 

Oable be Gurupa... June8th,1898 |. ove 
Accra-Kotonou ses .. Aug. 8th, 1898  .. oes 
Bolama-Bissao sas .. June 3186, 1898  ... T 
Oyprus-Latakia — ... .. Feb. 10th, 1898  ... Вері. 16th, 1898. 
Perim-Assab... . ... Sept. 13th, 1808 .. el 
Beychelles-Maurioe ... . Sept. 18th, 1898 ... єй 

Тлнрынкв. 

Majunga-Jananarive | Sept. 19th, 1808  ... A 


The Telephone Question.—The Shoreditch Vestry on 
Tuesday passed resolutions regarding the telephone service, sn 
send copies to Mr. R. W. Hanbury, the hone Committee obair- 
man, to Lord Balisbary, the Dake of Norfolk, and the Chancellor of 
the Exchequer, as as the local members of Parliament. Similar 


resolutions have been already passed by other local authorities. They 


are to the effect that the telephone service should be under the oon- 
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„ that municipal competition is undesirable, and that 
VVV urchase the 
entire undertaking of the Wational Qompany upon bts 


mutually 
pe с=с — 
ООМТВАОТВ OPEN AND CLOSED. 
| OPEN. | 
Ashton-under-Lyne,—Ootober 8rd. The Corporation 
Market Oommittes is prepared to receive tenders for the installation 
of the necessary wires, fittings, &c., for the electric lighting of the 


public market. The current will be (po from the town mains, 
Oonsul , Messrs. Lacey, Olirehugh and Billar, 78, King 


ting engineers 
Street, Manchester. See our Official Notices” September 16th. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L de Ville, Ghent, Belgium, from whence particulars may be 


o 
e e ш | а рш. Council A 
invi ten su water-tube boilers, dynamos, an 
{арый switohboards, Prt ir cables, pipes, arc lamps, and 
pos Spagifcations, &c., from the consulting engineer, Mr. A. Н. 
reece, 39, Victoria Street, 8.W. 
Bridgewater. — September 27th. The Bridgewater 
Trustees invite tenders for the wiring, supply of fittings, lamps, co., 
for the electric lighting of the Bridgewater House Picture Gallery, 
St. James's Park, S. W. Specifications from Messrs. O'Gorman and 
Oosens-Hardy, 66, Victoria Street. See our “ Official Notices " this 


week for particulars, 


Buckley.—The Buckley Urban District Council, Flint- 
shire, is d 


ous of engaging an engineer to consult on the question 
of lighting the district by electricity. See our “ Official Notices” 
this week for particulars. | 


Dundee,— October 3rd. The Ges Commissioners want 
tenders for the supply of lead - oovered cables and underground 
condnits. Specifications, &c, from Mr. W. H. Tittensor, city 
eleptrical r. See our "Official Notices” this week. 

General Post Office.—October 25th. The G.P.O. is 
inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 
West Hartlepool, Hull, or Grimsby; and (b) for oreosoting the 

les with 10 Ibs. or 19 lbs. of creosote to the cubic foot, as may be 

. The poles to be felled during the winter of 1898-9. Forms 
of tender, con g all particulars, may be obtained on application 
to Mr. Chas. I. Stuart, controller of stores. 

Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 

The work, says Daily Tenders and Contracts, has to be 
completed by June lst, 1599 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 

The ки шы the supply and тшу of 1,937 


Hull—September 29th. Tenders are wanted for the 
157557 ot к көз for the nn s pem 8 
station. For particulars е engineer, Mr. А 
Malte atthe on H Y 
Ireland.—September 27th. The Great Northern Rail- 
way Company ( d) is inviting tenders for the construction of 
about two of tramway alongside the public road from Sutton 
5 Office 3 чч ‚ош 1 
D , 
Street Terminus Dublin o6 e engineser-in-c ens 
Kingston-upon-Hull.— October 27th. The Eleotrio 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, including high 
and low tension mains, casings, trench work, &o. ; switchboard, con- 
tinuous current transformers, motor-generator, &>.; ош 


rotary tra 
fuga! pump, condenser (ejector type „steam pipes, &c. Hleotri 
n » Mr. A. 8, Bam. ыы ш Official Notices” this week 


u  Kintston-upon- Hull, — September goth. The Corpora- 
3 риз Der anders for the supply of 45 electric motor сагь 90 trailers, 

te, city engineer. Boo our ^ Oficial Notices” August 19th. — 
abr October 14th, The Electricity Committee want 
Он АШАР! and erection of steam dynamos, switchboard, 


the electricity 3 from the engineer, Mr. John 
Foster, Leigh, Lancs. See our " Official Notices” this week, 


to de 
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New South Wales.—October 17th. The New South 
Wales Governmen to Daily Tenders = 8 


ticulars, &0., obtained 
Post Office, Bydney, N.S.W 


Plymouth.—October 6th. The Corporation want tendere 


for the supply of an enclosed (ironclad) continuous current motor, 
E dg ш В Н.Р, at 850—950 5 n 
oom with s armature, starting s and resist- 
ances. Bolongh electrical engineer, Mr. J. H. Rider. See our 
“ Official Notices” September 16h. | Е 
Portrane. — October 8rd. The Board of Control, 
Castom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 
County Dublin. See our Official Notices,” September 9th, for 


Rathmines and Rathgar.—October 5th. The Electric 
Lighting Oommittee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers: and boiler house 


Oons ; 
“ Official Notices," September 9th, for further particulars. 
е F 26th. „гн ate Doing in- 
ontracte, 
Stan acta cnn “rte total we , 


mission to inspect а ыа fron Me, W. Hargreaves, agent, Rothwell 


оо proprietors, Milnes House, Wakefield. 

Spain.—October 8rd. Tenders are being invited by the 
municipal authorities of Almagro (Ciudad Real) for the concession 
for the electrio lighting of the town. Tenders to be sent to El 
Becretario del Avantanilanto de Almaguo (Ciudad Real), Spain, from 
whence particulars may be obtained. 


.CLOSED. 


Glasgow.—The following tenders have, according to the 
Contract Journal, been accepted, among others, for work, &., in oon- 
nection with the alteration of the light at Oumbrae Lighthouse from 
a fixed oil light to a flashing electric light, for the Olyde Lighthouses 
Tru :—Electric plant, W. Dixon & Oo, Glasgow, £920; addi- 
M gas engine and compressor, Campbell Gas Engine Company, 


Great Central Railway.— The tender of the Brookie- 


Pell Aro Lamp, Limited, has been accepted for the supply of over 
m а raa patent aro lamps for the lighting of the now Great Oen- 
way. 


NOTES. 


Electricity Supplants Steam Locomotives.— There is, 
perhaps, nothing very new in the electrical equipment of the 
uffalo and Lockport new railway, but it is a line which 
marks a distinct advance in electrical haulage, for it is an 
ordinary railway on which electric haulage has been estab- 
lished, Тһе line is 25 miles long, and for 10 miles is quite 
straight. The trolley wire is carried on a double line of 
me 88 feet apart, except where an arm support is used, 
ower is taken from the Buffulo-Niagara power line. In 
the transformer room are two 500-H.P. rotary converters, 
and necessary static transformers and switchboards. There 
are 10 cars on the road, each with four G. E. motors of 
52 rated H.P., or 208 Н.Р. per саг. The company also own 
two 45-ton G.E. locomotives, each with foar motors. 
Their speed is 15 miles per hour, and they have drawn 28 
cars loaded. They are of the same type as those to be em · 
ployed on one of the London railroads, A half-hour service 
155 гш ч time ae one m Advantage of the 
new line is to be taken, to seoure Niagara power being 
transmitted to Lockport for general, public and Hina use, 


Correction.—In our recent description of the works of 
Messrs. Brown, Boveri & Co., at Baden, we stated that this 
firm had been in existence for nine years. This should be 
only seven years, and the works for only 6} years, 
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The Fire at the Geneva Electricity Works.—We 
have already referred to the fire which occurred early this 
month at the Geneva Electricity Works. The plant at this 
station is hydro-electric, and when completed will compri 
15 turbines of 1,200 H.P. each, driving. two-phase high 
tension alternators and continuous current dynamos. To 
meet the temporary demand of electric energy, five alternators 
only and the two exciters had been installed, with a provisional 
wooden switchboard. It was the latter which took fire. 
The fire communicated to the roof and subsequently burnt 
down the switchboard, the timber frame of the roof, and 
some scaffolding in the 1 part of the building. 
Some offices, and the foreman's lodgin from the 
switchboard by a wall, were also burnt down. The machinery 
suffered less damage. The two exciters, which were under the 
switchboard, are entirely out of use. Of the five alternators, 
one was undamaged, and is already doing its regular work. 
The four others require some repairing. Of the two alternators 
that were erecting, one was partly damaged. The hydraulic 
machinery is almost intact. The masonry of the building 
was not seriously damaged, and there will be very little 
alteration in the actual disposition of the plant. The 
remaining eight machines that are to utilise the power 
still at ja ys are actually in construction. The per- 
manent switchboard, entirely fireproof, had been ordered 
some months ago, and is goiug to be set up very shortly. The 
cause of the fire has not been entirely elucidated, the official 
inquest not being terminated. The accident. is very probably 
due to the passing of the high tension current into the 
exciting circuit of one of the alternators. The exciting cable 
going from the machine to the switchboard was fixed үшү) 
on the wood, and passed, in one place, very near а high 
tension armoured cable. It is supposed that an aro sprang 
from the continuous current cable to the neighbouring high 
tension cable, the metallic envelope of which acted as return 
conductor to the defective. machine, which must at the 
game time have had a contact between the primary circuit 
and the metallic frame. The fire spread so rapidly that 
the man in attendance at.the switchboard could not switch 
off the exciting current of the alternators, but had to sto 
the direct current dynamos, thereby leaving the whole build- 
ing without light and motive power to shut the water-gates. 
One of the alternators went on revolving while the 
building was on fire, and was only stopped when the fire 
was nearly out. This machine was the least damaged, and 


it. is the one that regumed its work four days after the 


accident. We are indebted to M. J. Elmer, the chief of 
khe electric lighting service, for these particulars, "oom 


Manchester Association of Engineers.—The syllabus 
of the forty-third discussion session” of this Association 
is before us, Among the announcements are the following:— 
October 22nd, Mr. Henry Hodgson, Manchester, paper on 
“Some Points in Modern Steam Engine Practice”; 
February 11th, anniversary dinner; February 25th, Mr. 
J: S. Raworth, paper on “ The Generation of and Electrical 
Distribution of Motive Power” ; March 11th, paper by Mr. 
А. R. Bellamy, of. Manchester, on“ Gas Engines as Motive 
Power in Engineering Works." The meetings are held at 
7 p.m. at the Grand Hotel, Aytoun Street, Manchester. 


The Doe Primary Battery.—Since our article on page 
440.went to press we have further considered the subject, 
and now desire.to add a few additional comments. It seems 
odd that Messrs. Houston and Kennelly should have failed 
to notice when making their tests, and in the report 
thereon, that Ше: bicycle lamp was running at about 1:5 
watt per candle-power. If we are not mistaken, it was the 
ambition of Mr. Stepney Rawson, in the old days, to manu- 
facture a lamp which would give a decently white light at 
1 watt. Here we have one at 65 watt, running at 1:5 watt 
per C.P. It appears to us that a syndicate should be formed, 
net во much for the battery as for the lamp; the battery 
may.bean exoellent one of its kind, as we have suggested 
elsewhere, but we think its performance is greatly due to the 
lamp employed. 


Appointment.—Mr. J. A. Constable, of Fülham, has 
been 1 clerk of works to the Blackheath and Green- 
wich District Electric Light Company, Limited. 


Electrie Tramway Accident at Bradford.— The Great 
Horton line of the new municipal electric tramways, opened 
only a few weeks ago at Bradford, was on Monday the scene 
of a serious accident, which, up to the present, has resulted 
iu one death and a number of cases of very serious injury. 
There was а very heavy traffic to the city for Barnum and 
Bailey's show, and on the service in question, which is 
worked by the Corporation itself, every effort was being 
made to cope with the public requirements by running cars 
frequently. The ronte is about three miles in length from 
the centre of the city to its outermost extremity. The 
line is a constant ascent and, at some points, the gradient is 
very steep indeed. Down this decline a car started about 
half-past ten o'clock, and about two-thirds of the way down, 
at а point where the gradient is very severe, it is: said 
to have suddenly leaped forward in an alarming fashion, 
and, despite the efforts of several men as well as the 
driver and conductor to stop it, came at a fearful pace 
upon a curve turning the line sharply at right angles, At 
this point the car instantly left the rails, and, ranning on to 
the canseway, dashed into the boundary wall of the Grange 
Congregational Chapel, where it overturned. It was found 
that there were several cases of fractured skulls, concassion of 
the brain, and broken limbs. The ambulanoe was brought into 
use ag оу as possible, and four persons were taken to the 
Royal Infirmary. . Hardly any of the passengers escaped some 
injury. The driver and conductor of the oar were both so badly 
injured that they cannot give any coherent account of 
the circumstances, but it is feared that the accident will 
prove only too clearly that the brakes in use on the car were 
not sufficient, in wet-weather, upon such a steep gradient. 
Daring the early stages of the service the Corporation officer 
came to the conclusion that there was some doubt as to the 
sufficiency of the brakes when the rails were slippery, and 
warnings were addressed to the drivers that they were to 
drive more slowly downhill than uphill. Although there 
аге both hand brakes and electric brakes on the cars, a 
fortnight an extra contrivance, described as a “slipper 
brake,” as y mentioned in the ELECTRICAL REVIEW, 
was ordered for all the vehicles, but the apparatus had not 
yet come to hand. The driver whose car met with the 
accident has been in the employ of the Corporation since the 
service was started, and is stated to be one of the most 
careful men. Despite the panic temporarily occasioned, 
traffic was soon resumed, and was as heavy as it was previous 
to the accident.. Major Oardew is to hold a Board of Trade 
inquiry into the accident. 

t is stated that comment has been made in the district in 
regard to the announcement that the inquiry will be held by 
Major Oardew who only a month ago passed the line as 
satisfactory. The coroner’s inquest was opened on 
Wednesday and adjourned after formal evidence had been 
given. 


Obituary.—We regret to report the death of Mr. James 
Morton, the much respected business manager and secretary of 
Mesars. W. T. Glover & Co., Limited, at Salford, Manchester. 
The deceased, whose health had recently been impaired, was 
returning to his home late on Friday night by a rough foot- 
path through some brickfields when he apparently missed 
the path, and, stumbling head foremost into a pool of water, 
was 80 stunned that he was unable to recover himself. His 


body. was found next morning, face downwards, and partially 


immersed in the water. Mr. Morton, who was one of the 
oldest officials of the firm, before its conversion into a limited 
company, and who had been for the last 15 years in the same 
employment, was at once an intimately trusted servant of his 
employers, and a friend to all those beneath him. The 
funeral, which took at Кегва Church on Wednesday 
afternoon, was attended by the directors, the staff, and most 
of the emp'oyé: of the company, besides a large concourse of 
friends, and of the general public. d 


Lectures.—In conjunction with the London Society for 
the Extension of University Teaching, a course of 10 free 
lectures on “ Electricity and its Modern Applications " will 
be given by Mr, F. Womack, M.B., B.So., at Sayes Court 
Institute, Deptford, on Thursday evenings, commencing 
October 6th. | | : 
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The Leyton Destructor.—The Surveyor says that the 
county medical officer of health in his annual summary of 
the reports of the district medical officers of health, quotes 
the following as the conclusions of experts by whom the 
Leyton destructor was thoroughly tested as follows :— 


(1) The destructor is capable of consuming wet sewage cake and 
bouse refuse of poor character in а complete and satisfactory manner: 
(2) the oxidation of the combustible matter in the material fed into 
tbe destructor is complete, and the gaseous producte of combustion 
are inoffensive ; (3) the gaseous products of combustion are sensibly 
free from any suspended matter by the time they pass into the flue 
in the chimney; (4) the clinker is well burnt and free from offensive 
half carbonaceous matter. Even when working with a wet 
sewage cake and poor house refase the destructor generates more 
heat than can be used with the present plant at Leyton. We 
examined one of the cells in its cold condition, and were unable to 
discover any signs of wear or abrasion. We therefore consider that 
your destructor provides an efficient and economical method of de- 
stroying the refuse of towns without injury to the neighbourhood. 
Bo as we are aware, it is the only form of furnace yet adopted 
eapable of burning а considerable proportion of sewage sludge, even 
when containing, as in this case, a high percentage of moisture. | 


Madrid Electric lala не give a photograph of 
the new electric tramways which have been recently con- 
structed, and are now running, at Madrid. They are 
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operated on the trolley system. The contract for the equip- 
ment was entrusted to Messrs. Dick, Kerr & Oo. Messrs. 
A. Dickinson & Co. acted as consulting engineers. 


The Late Dr. Hopkinson.—At the Whitehaven Town 
Council, on Wednesday last week, the Mayor proposed a 
resolution of condolence with the family of the late Dr. 
Hopkinson, the consulting electrical engineer of the Cor- 
poration. The Mayor said he never knew a man with less 
"side," The Deputy-Mayor seconded the resolution; and 
as one who was more particularly in contact with him than 
po ape any other member of the Council, said he could bear 
out what the Mayor said that for a man of his position in the 
scientific world it would be difficult to find one who was 
more unobtrusive or humble-minded than Dr. Hopkinson. 
Whitehaven had reason to be proud of his connection with 
E town, аз he was proud of his connection with White- 

ven, 


The Electrical Standardising, Testing, and Train- 
ing Institution.—The: Michaelmas term at the above 
Institution commenced on Wednesday, 21s& inst. New 
editions of the following pamphlets relating to the Institu- 
T have just been issued :—Syllabus of course of training; 
ваще of Electrical Engineers; Scale of Fees of the 

tandardising and Testing Department. 


! Wireless Telegraphy.—On Monday evening next, Mr. 
William Lynd is to lecture on this аро at һе Queen's 
ark Institute, Harrow Road. | 


Smoke Comparisons.—We recently had occasion: to 
professionally investigate and report upon & smoke nuisance 
In а country town, aud for making: comparisons of different 
intensities of smoke we made use of Prof. Ringelmann's smoke 
scale diagrams. Mr. Bryan Donkin, the well-known engi- 
neer, saya in his new work, “ Тһе Heat Efficiency of Steam 
Boilers,” that he has used the system, and considers it the 
best yet suggested for smoke trials, a statement we can 
thoroughly endorse. These diagrams can be obtained from 
Messrs. Charles Griffin & Oo., Limited, publishers, of Exeter 


Street, Strand, W.C. 


The Electre-Harmonic Society.—The thirteenth season 
of the Electro-Harmonic Society opens on Friday evening 
next at the St. James’s Hall Restaurant as usual. The pro- 
gramme of the Smoking Concert includes songs by Messrs. 
Charles Chilley and Mr. Bantock Pierpoint; recitations by 
Mr. Ernest Meads; ventriloquial sketches by Mr. Sidne 
Gandy; silver bells solos by Mr. Harry Tipper, an 
* sensational novels" by. Mr. Frederick Upton. Mr. A. E. 
Izard will render a pianoforte solo. The geason may be 
5 to open with a goodly gathering of members and 
friends. 


The West India Hurrieane.— The West India and 
Panama Telegraph Company, Limited has sent a donation 
of 250 guineas to the Mansion House Relief Fund, and has 

to transmit, free of charge, any telegrams addressed 
to the Governors and other officials of the West India 
Islands relating to donations and food supplies for the relief 
of the sufferers. Telegrams intended to- be. despatched 
should be sent to Mr. R. T. Brown, manager and secretary, 


at Dashwood House, E.C. 


. Rumoured American Amalgamation.—We give the 
following from the Daily Chronicle of 19th inst. for what- 
ever it may be worth :— 

Our New York correspondent telegraphs:—It was announced 
yesterday in Wall Street that the Walker Electric Company, of 
Cleveland, has been absorbed by the Westinghouse Electric Company. 
Several directors of the Walker concern will probably join the West- 


-inghouse directorate. 


Rails Warped by Expansion.—The Street Railway 
Review illustrates a length of line on the Fort Mayne 
electric railway which was caused: to kink by the heat of 
the sun on July 8th last. The rails were laid on ordinary 
cross sleepers and were required to be uncovered to change 
the street levels. When uncovered they bent. This seems 
to show that rails when buried are so supported laterally that 
they merely compress in length, or that the effect of covering 
is sach a8 to keep them much cooler. 


Light-Electric Telegraphy.—Prof. Zickler, of Brünn, 
has conducted an elaborate series of experiments, which show 
that a telegraphic instrament can be actuated at consider- 
able distances by a beam of ultra-violet light. He employs 
а powerful arc lamp as his transmitter, using a screen of 
glass to produce intermittent flashes of the ultra-violet beam, 
which embody themselves as dot and dash signals on his 
receiver. The receiver is an air-gap in a circuit containi 
an induction coil regulated to an E.M.F. jast below the 
sparking point at the air-gap. As Hertz long ago has shown, 
a beam of ultra-violet light falling on the cathode of а 
strained air-gap, near its breaking down point, will imme- 
diately provoke a discharge. Zickler started by producing 
this effect over a distance of 2m. Then, by improving the 
shape and material of his electrodes and enclosing them in a 
chamber of compressed air, he was able to increase this dis- 
tance to 200 m. This is a remarkable result, and it is ex- 
tremely interesting to physicists to learn that the short and 
easily absorbed ultra-violet light can influence a spark 
discharge at so great a distance; bnt, to think of this as a 
practical system of wireless telegraphy as Prof. Zickler 
pran to do, is a reductio ad absurdum. The light witbin 

e limits of the visible spectram which an arc emits will do 
all the signalling that the ultra-violet beam is capable of, will 
penetrate to much greater distances, and can be manipulated 
with much simpler apparatus. The ether waves of the visible 

tram which Nature has successfully used for signalling 
since the creation are in danger of being rejected for our 
new ones, ultra-violet or Hertzian waves, which Nature 
probably long ago tried and fonnd wanting. | 
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Personal.—The directors of the Hôtel Oecil have 
appointed Mr. W. Poyntou their chief engineer. 

According to the Ceylon Standard, Mr. E. О. Walker, 
superintendent of Ceylon telegraphs, was to leave Colombo 
on September 5th to inspect the telegraphs in the southern 
and central provinoe. 

Mr. John Hart has the tion of manager to 
Mesars. Williamson & Joseph, Limi 


| Appointment Vacant.—The Halifax Corporation want 
а borough electrical engineer with alternating current and 
electric tramway experience, at a salary of £800 per annum. 
See our “ Official Notices this week. 


Side Lights on Cable Routes, —With reference to the 
article on page 441, we hear that the cable between 
Mauritius and the Seychelles Islands, for the laying of 
which the Eastern and South African Telegraph Company 
is receiving а large annual subsidy from the Imperial and 
Indian Governments, is at present totally interrupted. 


NEW COMPANIES REGISTERED. 


Edinburgh Collieries Company, Limited (4.002).— 
This company was 5 0 at Edinburgh on September 12th, with 
а capital of £48,000 in £10 shares, to са?ту on the business of coal- 
masters, ironmasters, chemical manufacturers, engineers, electricians, 
general merchants, £c. The subscribers (with one share each) are: 
Adam Nimmo, 12, Giles Street, Edinburgh, coalmaster; Richard 
Mackie, 56, Bernard Street, Leith, coal exporter; A. Naesmyth, 
Donibrielle Colliery, Cowdenbeath, coalmaster; Robert Moore, 156, 
Bt. Vincent Street, Glasgow, civil engineer; Heury Mungall, Cowden- 
beath, coalmaster; H. Stewart, 6, Windsor Gardens, Musselburgh, 
manager; and Oharles Oarlow, Leven, coalmaster. The number of 
directors are not to be less than four nor more than 12; the first 
are Henry Mongall, James Dixon, Robert Moore, Charles Oarlow, 
Alexander Naesmyth, and Adam Nimmo; qualification, £1,000; remu- 
neration as the company may decide. Registered office, Waleyford 
by Musselburgh. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison & Swan United Electric Light Company, 
Limited (18,984).—This company’s annval return was filed on 
Aogust 19th, when 106,400 * A” and $3,564 “ В” shares were taken 
ор oot of a capital of £1.000,000 in £5 shares. 17,139 “A” and all 
the "B" shares are considered as paid, 10,000 “ А” are considered 
as having £3 per share paid, and 89,261 “А” are considered as 
having £3 10s. per ahare paid. 10s. per share has been called and 
paid on 89,261 A" share. 


Globe Telegraph and Trust, Limited (7, 465).— This 
company’s annual return was filed on August 16th. The capital is 
£5,000,000 in £10 sbares (250,000 preference); 180,042 preference 
and 180,227 ordinary have been taken up, and the full amonnt has 
been called and paid. | 


New Electricity Supply Syndicate, Limited (56,815). 
. —This company’s statutory return was filed on August 18th, when 
35,000 shares were taken up out of a capital of £40,000 in £1 shares. 
$0,000 are considered as paid, and £1 per share has been called and 
paid on 5,000 


British Electric Transformer Manufacturing Com- 
pany, Limited (57,293).—This company’s statutory return was 
filed on August 22nd, when 35,000 shares were taken up out of a 
capital of £50,000 in-£1 shares. 20,000 are considered as paid, and 
10s. per share has been called and paid on 15,000 shares. 


Crompton & Co., Limited (27,200).—This company’s 
annual return was on August 17th, when 33,098 shares were 
taken up out of a capital of £162,000 in £3 shares. 2,000 are con- 
sidered ag paid, and £3 per share has been called on the others. 
£80,034 bas paid, and £670 is in arrears. 


CITY NOTES. 


Rockhampton Gas and Coke Company, Limited. 


Тив directors’ rt for the half-year ended June 30th, 1898, states 
that the result cf the talf-year’s operations in both sections of the 
business shows an improvement. As regards the consumption of 
electricity, it is expected that during the current half-year a still 


farther improvement will be manifested. A large number of remo. 
nerative extensions of mains and services have been made, and appli. 
cations are in haod for further extensions, which, on approval, will 
be carried out at the earliest possible opportunity. The gas opera. 
tions show a profit of £3,149 4s. 4d , which is an increase on the pre- 
ceding half-year of £316 14s. 7d., and on the corresponding half-year 
of 1897 of £423 18s. 8d. The operations show a profit of 
£190 2s., also indicating an improvement. The total profit (44,933 
6s. 3d.) from the two seotions of tbe business has been placed to the 
credit of profit and loss (net revenue account). pps оса for 
interest on debentures, aud dividend duty, а t balance of 
£1,916 ч" e NM vro а и the directors recommend m 
peymen 8 end a£ per cent. per annum upon 
ordinary and 9 per cent. per . 
shares, amounting to £1,683 93s. 10d. free of dividend duty, and 
placing the balance (£333 3+. 11d.) to the oredit of reserve fand foe 
maintenance and.improvement of plant. n 


Willans & Robinson, Limited. 


Тнв report of the directors of Willans & Robinson, Limited, for the 
half-year ended June 30th last, to be submitted at the general meet- 
ing to be held at the works, Rugby, on 5th prox., states that after 
writing off as depreciation from plant, patents, &c., the sum of £5,591, 
and paying interest upon debenture stock, the balance to the credit of 
pon and loss account for the half-year (including £92,013 brought 

orward) is £19,534. Out of this the directors propose that dividends 
be paid at the full rate of 6 per cent. per annum upon the preference 
shares, and at 8 per cent. per annum upon the ordinary shares, 
together amounting to £9,476. The amount payable to the original 
directors, in accordance with the articles of association, is £2,616, 
leaving a balance of £7,441. From this the directors propose to carry 
£3,000 to the debenture redemption fund, and £3,000 to the reserve 
fund (against £1,500 last half-year), leaving a balance of £3,441 to be 
carried forward. 


The Telegraph Companies’ Agreement. 


Ws are informed by the Western and Brasilian Telegraph Company 
that the proposed agreement betwoen them and the Brasilian Bab- 
marine Telegraph Company, which was made to depend upon the 
assent of shareholders holding three-fourths of the share capital of the 
Western Company agreeing to exchange their sbares for shares in the 
Brasilian Submarine Company, has now been ratified, the holdersof con- 
siderably more than the required number of shares having signified their 
assent, and the ment therefore enters into Shareholders 


of the Western Oom exchanging their shares will of course hence- 
forth касо equally dividends declared by the Brazilian Bab- 
marine Oom 


of profits accruing from July 1st last ; 
Western and Brasilian Company's shares d will 
depend as heretofore upon the profits earned by that company. In con- 
tions that further time should be allowed for Le 


— 


The Direct Spanish Telegraph Company, Limited.— 
The board has decided to pay, in addition to the dividend at the rate 
of 10 per cent. per annum on the preference shares, an interim divi- 
dend at the rate of 4 per cent., free of income-tax, on the ordinary 
shares, both for the half-year endad June 30th, 1898, and payable on 
October 1st next, 


Royal Electric Company of Montreal.—It is stated 
that the directors have declared a dividend on the share capital for 
J 8 rate 
of 8 per cent. per annum, payable on and after 1st prox. 


Evered & Co.—The directors have decided to psy au 

interim dividend at the rate of 71 per cent. per annum for the half- 

ear ended June 30th. Warrants will be posted on the 30th inst. 
he books are closed until October 1st. | | 


TRAFFIO RECEIPTS. 


Bristol Tramways and Carriage Oom Limited.—The receipts for the 
week ending September 17th, 1898, red 28,394 166, 84.; corresponding 
period, 1897, £2,725 1s. 8d.; increase, £6965 15s. 54. E 

The City and South London Rail Com ,—The receipts for the week end" 
is Septerber 19th, 1808, жем. 2900 week ending September 19th, 1897, 
£806; increase, £4; total receipts for half-year, 1898, 411,883 ; corresponding 
period, 1897, £10,808; increase, £585. 

Tbe Dover Corporation Electric Tramways.—The receipts for the week 

en September 17th, 1898, were 2940 153. 11d.; week ending September 
18tb, 1897, £196 0з. Ha.; increase, £104 158. 9d,; total receipts to September 
17th, 1898, £5,805 11s. 8d. 


The Dublin Southern District (Electric) Tram Company.—The receipts for 
the week ending September 16th, 1858 wers 21,025 9s. d.; correspon: 
orc last year, 4748 18s. 8d.; 8 11s. 64.3 ns 415,538 

, corresponding week Sar Н 
; i to date last year, £0,091 ds. ; increase to date, 
48, 441 178. 10d.; mileage open, . B miles, as against 8 miles last year. 


The Liverpool Overhead Railway Com Erne receipts for the week ending 
September 18th, 1898, amounted Qo 41,595; corresponding week last year, 
21,401; increase, £94. 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 
“she week ending Be tember 1h, 1898, Yea 17 per cent. of the 
gross payable to the London Telegraph Con 
pany, were £8,189. 
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Business dope 
during 


ти | МАМЕ, 


African Direct Telegraph, 4 95 TADAS. TT EET 

25,000 | Amazon Telegraph, shares  ... de — X» ө 

128,000; Do. do. 5 % Debs. Red. „ - dis 
Anglo Amerfoan Telegraph .. . ... ..  .. 
do. 6 Y Pref. a ace 


5 А Debs. 2nd serios, 1906 i 
Chili Telephone, Nos. 1 to 40 000 .. - з 


10 00,008 Commercial Cable M 
Do. do. Bterling 500 year 4 Ф Deb. Stock Red. |Stock 


Consolidated Telephone Construction and . 105 
Cubs Dr MA PN ae 


10 % eee вог eee 
Direct t Spanish Telegraph .. 
bs o. 10 % Cum. Pref. 


4 SARE н 106000 . 
Direct | United ас Cable. oc 
Direct West India Cable, 44 Ф Reg. Deb. 

Eastern Telegraph, "E 1 to 400,000 "T 


Do ыл ри Stork le A 1899 .. 
o. ebs., ble Ат, 
Do. Mort. Deb. Stock 
Eastern Extension, 333 and iro pom ies 

Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 

., reg. 1—1, 040, 8, 976—4, 826 
pm Bearer, 1 ‚050—3, 915, 4, 827—8, 

820,000! Do. 


4 Ф Deb. Stock 
Eastern and Bouth African Telegra h, 5% Mort. Deb., 
1900.red. ann. € 1 Ph EE 


do. do. 
800,0001 Do. 4 Ф Mort. Debs., Now. О sea 1000 100 
200,000 Do. 4% is [owe Mt. Debs. (кнын Sub. * 1—8,000 


180,227 | Globe Telegraph an „ cS 

j Do. do. 6 r4 Pref. Wes аё 
150,000 | Great Northern Telegraph, of Copenhagen... 188 
do. do. do. 5 % Debs. ... 


Do. 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1,200, rd. 
Indo-European Telegraph „ Les 
London Platino-Brasilian Telegraph, 6 % Debs. ... © 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28, 0 26 


· 484,697 | National Telephone, 1 to 484,697 id as 
Do. 6 % Cum. Ist Pref. ..  .. ae 


Do. 5 % Non-oum. 8rd Pref., 1 to 250,000 


171,604 | Oriental Telephone and $ lec., Nos. 1 to 171, 504, fully paid 


100,0001| Pacific and European Tel., 4 * asd Debs., 1 to E 
11,889 | Reuters E 5 
8,881 | Submarine. Cables Trast "c 
United Biver Plate Telephone ТА ves - 
Do. do. 5% Debs .. . 
West African Telegraph, ч 501 to 23,109 ... .. ... 
Do. do. 5% Debs. 


West Coast of America, Nos. 1—80, 000 and 58, 001—58, 008 
Do. do. 4% Debs., 1—1,500 gua. by Bras. pud Tel. 


Western and Brazilian Telegraph iss - er 
Do. do. do. Pref. Ord. ... vs 


Do. do. .do. » . Ord. эз 

Do. do. do. 4 % Deb. Stock Red. 

West India and Panams Telegraph .. - vee 
Do. do. do. 6 J Cum. 1st Pref. 

Do. do. do. 6 % Cum. 2nd Pref. . 

do. 595 Debs., Nos. 1 to 1,800 


Do. do. 
Western Union of U. S. ria h, 7 1st Mort. Bonds 
Do. do. d 15 Ster. Bonds 


ELECTRICITY SUPPLY COMPANIES. 


OO PRO © RO e. 
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80,000 MM. Oross and Strand Electricity Supply eae 
do. do. 44% Cum Cum. Pref. 


do. 
* Chelsea. Electricity Bupply, Ord., Nos. 1 to 10,277... ... 
4j 95 Deb. Btock Red... 


Do. 
City of London — Lighting, Ord. 40,001—90,000 ... 
Do. Prov. Certs. Nos. 90, 88 to 100, 000 #25  .. 


Do. 24 Cum. Ргеѓ.,1 to 40 x» 


Do. Deb. Stock, ck, Berip. lus: at £115) ‘all paid 
көш Lon & Brush Elec. Ltg., Ord. ы 


о. do. do. Nos. 30,001 7 40,000 20 pai 
Do. do. do. 6 ГА Pref., 40016000 
Edmundsons Elec. Corp., Ord. Shares 1—17, 400 
W Electric Light Supply, Ord., 101 to 10, 100 
7 505 Cum. Pref. .. 


"Metropolitan Electric Supp ly, 101 to 62,500 ре Ж I 
irst Mortgage e nture 
6,452 Notting Hill Electrio li hting 


81,060 *Bt. James’s and Pall Mall Electric Light, Ord 
, po do. 7% Pret., 20,081 to 40,080 


do. 4% Deb. ‘Stock Red. 
m South London Electricity Supply, oa. £2 paid m 
›900 | Westminster Electric Supply, Ord., 101 to 80, 00 0 


14 — 15 14] 
5 5 — 5 58 
Bt 103 |... 
17 — 18 xd| 172 
116 —120 |116 —120 


a 
Qoo. 


=e 
лоф e 
9 ray 
ay оф 
1 PRSE: 
"U S N N 
ТТ | 
EZ? 


— 83 


3 2 
617% 9 J 123; 106 — 17 16— 17 


* Bubject to Founders Shares. rr Stock Exchange. 
1 Unless otherwise stated all shares are fully paid. defarred profits being овой capital, 
oa sated ll tare um ару paid. Dividends paid in dared share тытыр "Y 
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SHARE LIST OF ELECTRICAL COMPANTES—Continued. 
. : ELECTRICAL RAILWAY, T AND INDUSTRIAL COMPANIES, 


Б Btock | Business done 
Present ~ Dividends for Closing Closing, | during week 
* NAMB, Quotation tation 
[ssue. 7 share the last three years. Sept. 14th. aoe Ast. Bept. di, 1008 
— t — —————————— HQ '  ——————Á e — — [SOE —À———— XQ ———————Á———— ы ыл Лы шыл: 
1895. 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... jos Ji Iq xs "m iss 28— 2i 22 3 aH |... 
80,000 Do. 1j 96 lst Mort. Deb. Stock Red. mo .. Stock .. | 96 —102 96 —102 „ 
$0,000 SOMME a ee — ves ecd 9 1 ч is *. | 164— 17 164— 17 173 17 
| о. o. 6 um. 80,001—40,000 | i — 
10,000 (issued at £2 10s. prem. all pd.) 100 . | 13 — 14 13 — 14 1318 13H | 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 2495 nil | nd -E 2 | le 2xd 2 1}} 
90,000 Do. do. Non-cum. 6 % Pref., 1to90, 000 2 3 nil 4 24 24— 234xd| 21 24 
125,000} Do. do. 44 % Perp. Deb. Stock e. Stock = 107 — —111 xd107 —111 is 988 
50,000 Do. do. ` 44 % 2nd Deb. Stock Red.  ... 1 se she .. | 102—105 102 —105 
20,000 Callender's Cable Construction shares, NOS. 120.000 nd sive bs 10— 11 10 — 11 ich ane 
90,000 D^. do 44 Y 1st Mort. Deb. Stock Red. T e] s |... [108—111]. | 110—113. | 1124 | 111 
19,894 | Central London Railway, Ord. Shares ‘ibe ee % 10 ua n .. | 10 — 104 | 10 — 103 103 | 10} 
129,179 | Do. do. do. £6 paid „% 10j ves ves 6 — 64 0 — 64 6A .. 
69,254 | Do. do. Pref. half-shares £1 paid КӨЛ] Жее 05 as 14— 1 11— 1$ 1} 
67,680 | Do. do. Def. do. £5 paid сз 4— 5 44— 5 ts Pm 
630,0000! City and South London Railway MT 1A 1A 11% 70 — 72 | 70 — 72 714 | 704 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. ‚ 10 s — 8 242— 34 p ig 
32,098 aaa & Co., 8651 to M SS 5 e 3 .. ©, as 11— 2} lj— 2} 
о. 5% lst Mort. Reg. ebs., 1 to 48 o 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee eee ТҮ eee 89 — 94 89 EE 04 cee 
90,261 | Edison & Swan Utd. El. Lgt., “А” ehares, £8 pd.1to99,261 5 5 5 6 21— 23 21— 23 2} 
17,139 Do. do. do. ©“ A" Shares, OI —017, 139 8 5 р 6 4— 5 4— 6 185 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 i ids .. |101 —108 101 —108 a 
110,000 | Electric Construction, 1 to 110,000 ... 5 2| 5 6 6 21— 2} 21— 2+ es 
10,343 Do. nig ix Cum. Pref., 1% 16, 848 2 7 7 7 21— 31 22— 81 21 
111,100 Do. Perp. lst Mort. Deb. Stock... Stock 925 .. 105 —107 105 —107 iss 
91,196 | Elmore's Pus Copper Depositing, 1 to 70,000 ... 2 КҮ i5 i — d ё , 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued a£ 1 pm. 21 x. T ds i— 4 ; 
9,6001) Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 . | 10 103 7 7 10 — 12 10 — 12 : 
12,500 Henley' (W. T. K Telegraph Works, Ord. ...  ..  .. 10 8 410 J 12 J 204— 214 · 2041— 214 Fs 
3,000 do. 7% Pref. 10 7 7 7 5318 — 19 | 18 — 19 n 
50,000 Do. do. 43 Mort. Deb. Stock... Stock 44%| 44%| 4495110 —115 110 —115 T wu 
50,000 | India-Rubber, TEN Percha and Telegraph Works. 10 10 $ 10 | 10 4) 321— 234 | 221— 23} 22 
800,000 | Do. + E AM о 4 95 lst Mort. Debs. | 100 | ... | ... | ... 102 2 103 —107 1064 | M 
87,500 Liverpool Over ailway, es „| 10| 2j 23 8 1 1 10 — 10} i 
10,000 f Do. do. Pref., £10 paid iss . 10) 5 5 57 1 16 15bj— 1m. 
37, 350 | Telegraph Construction and Maintenance ... 12 | 16 16 15 89 — 48 39 — 43 40 | 
150,000 Do. do. do. 5 % Bonds, red. 1800 100 5 5 5 9100 —103 100 —108 | irs ere 
540, 000 Waterloo and City Railway, Ord. Stock . 100 . 126—131 126—131 120 


uotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
ob. Dividends marked $ are {or a year consisting of the latter part of one year and the first part of the next. 8 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, oT fully 3M жыт, 104. | London Electric Supply Corporation, a ys a 8$—4. 

British Aluminium, Ordinary, 103—111 ; 12—18. National Electric Free Wiring, 10s. 

House-to-House, 44% Debentures of 2100, т 109. | T. Parker, £10 (fully paid), ae 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 TRUE Shares fall 
£5 (fully paid) 14—15; lst Preference Cumulative 6%, #5 paid, 8—84}. Dividend for 1896—675. 


(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. ' 


[4 


* From Biemingnen Share List. Bank rate of discount: 24 pe pet cent. Gune зо, 1898). 
MARKET QUOTATIONS, Wednesday, September 21st. 
| | | 
Tease r 
CHEMICALS, &o. Ths кез, | Last week: Белеме. | METALS, &c. This week. Last week. Fi 
\ | | | | 
a Acid, Hydrochlorio  .. . per cwt. | б)» 6/- | T d Aluminium Wire, in ton lots.. per ton £224 £294 es 
a „ ' krie TET . per owt. 23/- | si. | oe |o " Sheet, in ton lotè. . per ton £191 £191 
а „ Oszalic per ow... — Bi | JJ. c Bras (rolled metal 9" to 19") basis per Ib 
a „ Sulphuric ; ‚ per owt. 5/6 56 | id c „ Tube(brased) ..  .. perlb. й | ; 
a Ammoniac, Sal per ton 81/- 87/- T € „ re, basis ae .. per lb. š A 
a Ammonia, Murlate (gre 7 per ton £19 £10 vs f Ebonite Rod s., 8 .. per lb. l- J- 
КЫЙ oe eee ton 44 15 £6 15 oper P safe y 203 
« Bleach w ps per ton ee g per 
a Bisul 101 Carbon . per ton | 415 £15 T 9 н Wire (basis price) per Id. 3 1334. 74d. 
. per э ы "as £14 10s, inc m . i per ton 2а 
a nzole 90 6% е Y . | е 7/- LRL g Rod ee oe per ton £62 03 
а Be " (5090 i er ral 5/6 5/6 T n German Bilver wire А .. perlb. 11/6 1/6 H 
a Copper Sulphate per ton £17 £17 Ps h Gutta-percha, fine is .. per lb. 5/6 5/6 
a Lead, Nitrate per ton 298 106. 423 108. T k India:rubber, Pars fine .. Por Ib. 4/14 forw'rd 4/14 forw'rd | 
i » White Bugar per ton 290 10s. £30 10s. £s i Iron, Charcoal Sheets .. per ton £18 | £ x 
» Peroxide .. per ton | £x 108. | aa ag F i , Pig (Cleveland warrants) per ton 48, 43/9 8d. ino. 
Methylated 8 irit x per gal. 2/9 i „  Forgings,accordfngtosize per ton | From £11 From £11 e 
а Naphtha, Solvent (90 ° |. | i „ Вагар, heavy .. per ton 45/- 45/- 
160° C. per gal. | 5/6 | Ф 52 i „ Wire vanised No.8.. per ton 48 15 15 
a Potasb, Ricbromate, in caske.. per lb. dd. gad. * g Lead, English Ingot  .. .. рег ton £18 | £18 
a „ Caustic (15/80 oj) ee рег ton м ғи | T » Sheet... .. Per ton | £18176 , (£13176 
a „  Biulphate .. . per ton 485 , £8 |... Mica .. per lb. 5/% | 5/6 
a Shellac  .. .. рег owt. 64/- | 64/- $5 m Manganin Wire No. W. .. per lb. | 8/- ; 
a Sulphate of Magnesia .. .. per ton 44 10 £4]10 .. g Мегошу .. . . ..perbottle £7 9 ‘£7 9 .. 
a Bulphur, Sublimed Flowers .. per ton £6 10 £6 10 бй o Platinüm .. m T .. per оғ. £2 16 £3 16 ee 
а » Восс ered . MES per ton 45 10 £5 10 oe i Steel, Magnet, according to | 
Lum уо? per ton E 10 T 1 F per ton From eae im TL 
Caustic Twhite 70" .. per ton T Jl, t, in i 2d $n" 
а Вой, Се ( e ay рет 100 re pe T "in blodk "m és . per Nm xir gi a ; 
a „ Bicbromate, сак per J Yarns, Cotten, Single 101Ь, bundles pr Ib. ; zd. 
j „ Hemp, 8 ріу 1018. .. red r lb. : й > 
J » „ Russian, 101Ls, per lb. 4 4 К 
i » ed vg lbs. rove  .. per ton £1110 £11 10s. inc. 
j 24 thread . per ton £81 £51 e 
k Zino, Sheet (Vielle Montague А 
| | brand) .. per ton LR £95 10 TOs, inc. 
- 3 ůͤů ·— ——— Pl —— — — — — 1 — — ——— аве 
s supplied к Messrs. О. Boor & Co. í Quotations supplied by Messrs. Bolling & Lowe. 
а Quotations ворр 68 y The British Alumintum Co., Ltd. E n „ „ „ Henry С. Yeo & Co, 
с „ T „ Messrs. Thos, Bolton & Воль k n T " » Mor s Ashby, Limited. 
d " " ” i » " " " Sanders, Wake & Co. 
в h » " т " | ” " W. T. Glover & Co., Ltd. 
f E а „ The India-Rabber, G.-P., and Teleg. Works Co, Ltd п М „ P. Ormiston & Bons. 
И n » Messrs, James & А 9 n Johnson Mutthey & Oo. 
4 n n | " » Jaeksen & Till. = 
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` depths being so much greater than anything hitherto 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


ON THE PACIFIO CABLE. 


Read by OBABLES Ввнт, F. R. SB. E, A.M.Inst.O.E , before 
: Section G., September 14th. 


Tun main object of this paper is to bring the subject once more to 
the fore. It is hoped, moreover, that by tightly toucbing on some of 
the main feátures of interest and importance, tbat а useful and 
interesting discussion will result in some sort of activity on the of 
the British Aisociation. An endeavour will be made to ешр! the 
fact that, notwithstanding the views that have been advanced in 
certain quarters, there are no engineering or electrical difficulties 
standing in the way of realisation. Let us first of all see what has 
7 5 graphically spanning the Pacific O 
ous p or telegrap spanning о Ocean 
bave been brought forward for a клубы of years. Asa matter of 
history we can even go back as far as the year 1870, when Oyrus Field 
and other American capitalists promoted a scheme for connecting 
California with China by way of Alaska and Japan. The was, 
however, an impracticable one, partly on account of the pre ce of 
ice, partly owing to the diffical erecting and maintaining land- 
lines in connection therewith. Since then, Pacific cable projects have 
been developed in this country, from a national rather than from a 
pue commercial standpoint. The route which has up to the present 
опа most favour in the English mind is naturally that which con- 
nects British Columbia with Australasia, known as the “all-British” 
route. Her Majesty's Government and the Colonial Governments 
most concerned have been urged, from time to time, to consider the 
matter from a naval and strategic aspect. Finally, only two years 
ago, tbe Colonial Office called ора a conference to thoroughly sift 
the question, advised by Mr. W. H. Preece, O.B., F.R.S., as consulting 
engineer. A number of experts were called to give evidence, and a 
report on the whole in favour of the line was duly arrived at, after a 
lengthy deliberation. Since then—so far as our country is concerned 
—ipactivity has prevailed. And here ends a rough outline of what 
has gone before—or rather of that which has nof, so far, got beyond 
the sphere of debate. 

Let us now consider tho matter under its different heads, partly by 
way of dealing with the various objections that have been raised from 
time to time, according to circumstances. 

First then, it should be known that cables bave been previously 
laid and re in depths over 3,000 fathoms, The 1869 Atlantic 
cable runs into about 3,200 fathoms, and this is only one of several 


` examples of a similar depth. The deepest water in which the cable 


on the то route would be required to be submerged is 3,300 to 
8,400 fathoms, near Fiji Island. There are indications of some 
6,000 fathom depths in these. latitudes, but well clear of the 
suggested cable line. The matter is touched on here, owing to the 
extraordinary statements that have gained currency, that the cable 


could never be laid—much less repaired—if only on account 2 the 
ce 

Survey.—A sufficient knowledge of the nature and depths to be 

met with are already at hand to decide in favour of tho possibility of 

the undertaking, and for the determination of the types of cable to 


тш 7 5 n of th hich more particularly requires a furth 
0 on of the route which more icularly requires а er 
and more detailed survey is that between the Fiji Islands and 
Australia on the one hand, and New Zealand on the other. I venture 
to think the series of soundings here involved could well be made on 
the return journey by the ship despatched to land the shore ends at 
the farther points, immediately previous to laying the main sections. 

Though many dark hinta bave been thrown out as to the 
unfavourable composition of the bottom by those who, perhaps 
naturally, do not want a Pacific cable, the statements are nof 
ji teer: by facts—so far as the actual route is concerned. _ 

ype of Cable,.—In designing a cable for the greatest depths to be 
met with, special care would of course require to-be observed to adopt 
a type which would combine the requirements of safe laying from 
the contractor's point of view, with those of durability looked at from 
the aspect of the proprietor. The latter includes the „ the 
cable readily acoommodating itself to any irregularities of the bottom, 
and,at the same time, being & good subject for recovery—not only 
when new, Out also a number of years after submersion. 

These interests are sometimes a little conflicting; naturally the 
moat important point is to select a type which, if carefully and pro- 
perly laid, will permit of being picked up several times over, and a 
number of years hence. Such a cable must be of & character which 
lends itself well to paying out with a sufficiency of slack to meet all 
subsequent cable operations. 

Again, its specific gravity must be limited by considerations of 
recovery. When the difficulties of raising a cable to the surface in 
5 presented 5 in sonnection wiv ep tele 

‚а low specific gravity cable was ado wi speci 
object of meeting these difficulties.* This ipe consisted of each 
iron wire being enveloped in Manila hemp. Such a cable is now, 
however, entirely ruled out of court as lacking in durability, and the 
result of experience all goes to show tbat, for types of this character, 
а close sheathed cable, with the iron wires more or less firmly butting 
against one another, is an almost sine тий non. Each wire would be 
separately coated with preservative compound, and covered with а 


ЭИ кл o tii type of e "м also in much 1 M s 
‚КСЫ шан шш ву owing to its low specific gravity tending 
and bral y simplify the requirements in the way of holding back gear 
cable ке power, the efficient working of which, in controlling the 
93 egress was, for lack of experience, in some doubt. 


thin cotton tape. Such a cable combines durability with a redaction 
of rigidity, which renders it well adapted to the general requirements 
of cable operations. | 

For the purposes of securing a given actual strengtb, the wires 


which would, of course, be galvanised) must be made.of homogeneous 
n of the greatest 5 strain—now up to about 90 


tons per square inch. ‹ | 

Having regard to ришу, there ів а limit to the sizə of each 
wire; neither must they be below а certain gauge, with a view to 
durability after submergence. Р : | 

The outside covering of the cable shanld be óomposed ef com- 
pounded hemp cords or of jute (or bemp) detnr preference to 
canvas tape—on account of having greater durability, and as binding 
the whole cable together more firmly and pérmanentiy. 

For recovery purposes (from а skin-friction point of view) the out- 
side circumference of the cable should not be greater than is abso- 
lutely necessary to meet other qualifications, and, in some respects, 
the same remark holds good from an efficient laying point of view. 

Finally, a smooth outside surface is of more importance in this 
sense than might be supposed. 

On the other hand, as the author has previously suggested, a flexible 
riband sheathing of aluminium bronze, with substantial washers on 
each side, might with advantage be adopted instead of iron wires, 
thereby enormously reducing the weight, and imparting freedom from 
corrosion—in the event of an abnormally large core being employed. 
The riband—}-inch in breadth—would be laid with a very long lay, 
with a small turn between the edges, sufficient to allow a slight play. 
The low specific gravity of aluminium and its alloys is an obvious 

rovided that it will support an equal length of 


pnt in its favour, P 

‚апа that it is equally durable. It permits а much greater 

ue being carried by a given ship, besides taxing the machinery 
8 


Aluminium bronzə is suggested in preference to aluminium, on 
account of its much greater strength. It has, in fact, about six times 
the breaking strain, and very nearly thesame as that of steel, while 
it has a weigbt scarcely a third of iron. Aluminium is only equalled 
by copper as regards pliability, It will be readily understood, there- 
fore, that this renders it—or any alloy of it—admirably suited for 
the sheathing of & submarino cable. 

The riband form is preferred on account of the increased flexi- 
bility thereby ensured in a large cable. 16 is on these grounds, more- 
over, that the metal tape is not allowed to overlap, or even to meet, 
Again, such a taping could, ander no circumstances, damage the case 
under tension or pressure. 

Laying.—For paying out the cable efficiently in the deepest water, 
special attention would have to be observed to the character of the 
brake apparatus; and if the ordinary friction brakes now in vogue 
can be supplanted by something more free from the chances of undue 
heating, an advance will have been made. Such an innovation would 
be especially valuable in this connection on account of the length of 
one of the sections—that between Vancouver and Fanning Island— 


being considerably greater than anything poney 1 "e Tbis 
‚ &c., would run into some 


section, with a proper allowance for slac 
3,500 nautical miles, or more, as inst 2,717 nautical miles for the 
Brest-Bt. Pierre cable of 1869, the new French Atlantic line just laid 
being materially longer. 

The brakes and holding back gear must, again, bs cf a character 
that will allow of rapid changes іп the retarding force. They must 
also be of ample strength to prevent what would be a comparatively 
heavy cable from running away in the deep water, and coiling itself 
at the bottom, so to form kinks when afterwards being lifted. | 

Repairing.—It has been argued by some that, if a cable were ever 
laid on the suggested route, it could not be subsequently recovered. 
In reply to this contention, it may be pointed out that cables have 

y been picked up and repaired in depths of over 3,000 fathoms 
in the open sea, This, not of course on a single bight, but by first 
antting it at the bottom, and then, having thus taken a great part of 
the strain off, lifting the cable elsewhere. Bach а system is, of course, 
capable of extension ad libitum, by buoying the line in festoons at 
different points, and in gradually increasing heights from the bottom, 
until the strain at another position is sufficiently low to permit of the 


bigbt being raised to the surface. | 
Again, objections have been raised as to the length of time taken 
in the reco of a cable in such depths. It mnst, however, be 
borne in mind that cables have been picked up and repaired in 
upwards of 2,000 fathoms within the course of two or three days. 
Electrical Working.—It has been asserted that if the line 
were laid, it would not work satisfactorily. This suggestion is not, 
however, in agreement with facts; though it is true that the maxi- 
mum speed obtainable on the long section (say, 3,500 nautical miles) 
with a large core would be low as compared with that attained on 
the Atlantic cables, which are, of necessity, kept heavily burdened 
with traffic more or less continuously. Nevertheless, with a core of 
the same proportions as that adopted in the Anglo-American” Oom- 
pany’s last oable—650 lbs. copper to 400 lbs. gutta —under 
ordinary conditions, a speed (in five letter words) could be attained 
up to the minimum required by the Oanadian Government in 


1894.* 

The above would be by ordinary manual transmission, whereas all ` 
the latest improvements in machine transmission with curbin 
arrangements (as well as condensers) would naturally be app 
with something like a 35 per cent. increase in the speed, not to 
mention the circumstances that the adoption of Muirhead’s duplex 
system would nearly double the working capacity of the cable. 

As a first venture the above cable would probably be sufficient 


* It should, however, be remembered that though seven letters is 
still often taken as the equivalent of a cablo word, it nowadays 
more usually averages up to nine letters. Such dis go to 
prove the futility of expressing a required speed in only. 
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to meet the ends in view. 16 is conceivable that а larger core would 
be out of the question on the ground of cost. Moreover, increases 
in the dimensions made beyond this would have the effect of still 
further increasing the mechanical difficulties as regards a suitable 
of sheathing. 

| periments have, it is believed, already been made on two 
Atlantic cables looped together to test this point of the possibility 
of working through & considerably greater length than that to be 
dealt with here, the results being perfectly satisfactory. 

In the construction of the first cable to India (vid the Persian 
Gulf), Messrs. Bright & Olark, as engineers to the Indian Govern- 
ment, adopted & conductor in which four ordinary wires were drawn 
down, so as to form the four quadrants of a true circle with a ring 
outside to embtace the whole. By this means—with a given weight 
of copper—they reduced the electrostatic (inductive) capacity of the 
vore without incrbasing the conductor resistance, the result being a 
very material increase in the attainable speed of signalling, whilst 

ciently maintaining the mechanical requirements as regards 
pliability, &c. Messrs. Siemens Bros. have since, to a great extent, 
врртовс а similar end in their 1 between the single 
solid wire and the strand conductor, and this has proved a great suc- 
cess on a number of Atlantic cables. 
It would seem as though a plan of drawing the wires down to a 
smaller total area might in this undertaking be advantageously 
adopted. In the case of the Persian Gulf cable an economical method 
of securing any particular speed was not of the same vital importance. 
Moreover, in that instance, the length not being of an abnormal 
character, the extra ccst of that type of conductor was probably 
scarcely made good bre working value. Here, however, the 
author isof opinion that this plan would be found to more than repay 
the increase in initial cost, especially as it would also materially 
reduce the quantity of кыр required to obtain the same mini- 
mum thickness throughout for fulfilling the mechanical as well as 
electrical дешен this being the béte noir in the cost of an ocean 
cable, as in its design. 


` А moral is surely to be gleaned from the recent Bpanish-American 
war, such as cannot fail to have an important bearing on the question 
ofspanning the Pacific Ocean. Here, indeed, we have а striking 
suggestion of what we may expect as regards telegraphic interruption 
in the event of war with another Euro power, and а consideration 
of the prospects reveals the urgency of a system of telegraphy uniting 
the entire Empire without touching on foreign soil. 
The present lines to India and Australia are as follows:— 

1. Lisbon, Gibraltar, Malta, Egypt, and the Red Bea. 

2. France, Italy, Greece, Egypt, and Red Bea. · 

3. France, Austria, Turkey, and Persian Gulf. | 

4. Germany, Black Sea, Turkey, and Persian Gulf. 

5. Russia, Persia, and Persian Gulf. 

6. Russia and coast of China. 

7. Lisbon, or Oadis, and the West and Hast Coasts of Africa, vid the 


Cape. 

It may be added that our colonies have been known (comparatively 

recently) to be dependent on the Russian-Siberian Jandlines for com- 
munieation with the mother country. 
Viewing the proposed line as a necessity to meet the political 
requirements of the age, attention may be drawn to the circumstance 
that in the very fact of the great depth and length in the open sea. 
lies a source of security for the cable from a strategic standpoint. 
In a depth of over 3,000 fathoms, a man-of-war, with all the imple- 
ments ordinarily at her disposal, would experience considerable 
difficulty in interrupting such a line, especially if the precise route be 
unknown. On tbe other hand, a line submerged in shallow water is 
5 to interruption of this character, as well as to that 
of & roug : 

Again, there are several ways in which cables can be—end have 
been —interru at, and hear, the water's edge. 

In introducing comparatively few landing places, the route under 
consideration would be, relatively speaking, free from the latter 
source of danger, especially as such stations would be (or should be 
under our own Government surveillance, and away from the path o 
the foreigner. | 

But any scheme for further, and independently, reducing the 
chances of a total breakdown of telegraphic communication with our 
colonies can fail, in the interests of the Empire, to commend 
itself to all British subjects—no matter what the efficiency of the 


existing system шау be. 
. With regard to the effect of the Pacific cable on the cost of tele- 
graphic communication, it may be observed that whereas at present 
if anyone in Victoria, say, wishes to communicate with Canada, his 
message traverses about 19,000 miles and costs him 6s. a word. 
By a direct Pacific cable, this tariff would be reduced to about 2s. 6d., 
the length of line being little more than half. It may be added that 
the message would reach its destination within an hour, instead of 
taking sometimes nearly 24 hours to reach the hands of the individual 
to whom it is ad 

With the immense commercial field of China about to be thrown 
open, it may be fairly surmised that if we do not span the Pacific 
soon in.one direction or another, some other power will, and ibly 
obtain a naval supremacy there; thus no time should be lost in carry- 

ing the project through. s 

. The French have actually laid what they term “ the first link of 
the chain destined to connect Australasia with North America." Their 
Australasian landing is the French convict settlement of New Oale- 
donia, "zu it is said, that they do not care on what American territory 
they land. 

We will now pass on toa scheme that appears to have been sug- 
gested by the Eastern Extension Telegraph Company as an alternative 
tor the Pacific line, i. e., their proposal to lay a system of all-British 


eables to the Oape and Australia vid Gibraltar and other important 
naval stations. 

Though an admirable line in ite way—if only as a superior dupli- 
cation of V p cable can scarcely be 
regarded as a substitute for the Pac 
the case from ап Imperial and strategic standpoint, because it does 


dependent on the good behaviour of Australian landlines. 

e weak point in the ''all-British " line, аз considered by the 
Colonial Office in 1896, is undoubtedly the landlines through Canada. 
Bat there is an alternative which in view of recent ideas will pro- 
bably commend iteelf to many. If, in fact, a permanent and reliable 
understanding could be arrived at with our American cousins, any 
difficulties in the all-British Pacific cable scheme might bs effect- 
tively overcome; still more, if that coming nation Japan were 
included in any such alliance. 

It is known that the Americans are actively considering a project 
fora Pacific cable to Japan, vid Honolulu and various islands. A 
glance at the route rev the fact that by a comparatively short 
branch to New Guinea the all-British interests could be combined 
with the Anglo-American-Japano, and that thus two Pacific cable 
echemes could be practically realised by one Pacific cable. More- 
over, not only would the share of the cost to each country be enor- 
mously reduced, but the actual total cost would be materially less 
than in the case of the all-British route, owing to the long section 
therein being avoided such as involves an extra heavy core to obtain 
a fair working speed. A project of this character would do much 
towards more firmly binding together the two countries—and, indeed, 
all English-speaking countries—as the author has endeavoured to 
show in the course of an article in the current number of the 
Fortnightly Review. 

In conclusion, with regard to the various schemes for a Pacific cable, 
it should be remembered that 40 years ago the feasibility of Atlantic 
telegraphy was the subject of incredulity—partly in Section A of the 
British Association meeting of 1855—at the hands of many of the 
greatest authorities until the cable was actually laid and worked in 
1858. In that instance there was practically no data to go upon; 
whereas the proposed Pacific line may be regarded as but a further 
extension of what has already been done, though certainly involving 

atrangements and precautions. 

In this paper the author has only dealt with the technical side of 
submarine telegraphy in its present state of [еч If, however, 


some of the lights of Section A could get their ideas into 
shape, or dire Же. of actual experiment, furnish us with new 


. material, the whole difficulty, in а financial sense, might be solved at 


опса. 

By way of improving the presènt means of upon cables, 
Mr. Oliver Heaviside, F.R 8., who treated the subject mathems- 
tically in the Philosophical Magazine in 1879, has advocated the 
introduction of both "leak " circuits and self-indaction into cable 
lines. To put this idea in practice, electrical engineers, including 
Mr. Preece, Dr. Thompson, and others, have devised new forms for 
tbe insulated conductor, accompanied by devices which, to a certain 
extent, realise the said theoretical advantages. In some instances, 
however, the initial cost of these devices would prove au objection— 
even where otherwise practicable—and the only conclusion arrived st 
in regard to the application of leaks on the ordinary cable circuits of 
to-day is that when suitably disposed along the line, in obviating the 
chc king effect of retardation, they secure increased definition for the 
signal, though not sufficiently to permit of any substantial increase in 
the working speed, even with the battery power raised within 


reason. 

A number of other proposals have been made, but, so far as oon- 
cerns any further substantial increase in the speed attainable for 
submarine telegraphy under given conditions, it seems probable that, 
if this is to be effected, it will be by an entire revolution in the form 
of conductor, dielectric and completed cable, rather than the sig: 
nalling apparatus. The latter bas probably reached ite limit of 
sensitiveness. Any further increased sensibility of the instrumentsis 
Mkely to be at the expense of steadiness, and would tend to bring 
them within the range of influence of other surrounding forces. It 
is even now quite beyond that required or justified by the cable itself 
under present conditions. | | 


m 


ON THE ELEOTROLYTIO CORROSION OF WATER AND 
GAB PIPES BY THE RETURN OURBENTS OF ELEC- 
TRIC TRAMWAYS. | E 


By Dr. J. A. Fra, F. R. S. 
Read at a joint meeting of Section A and Section C, September 190. 


Tun subject of pipe corrosion by the earth return electric currents 
of electric tramways has at various times attracted a considerable 
amount of attention. There is no need to refer to the experience 
gained in the early days of electric traction, chiefly in the United 
States, which impressed on engineers the necessity for proper sod 
efficient bonding of the rails in those cases in which they act as the 
return circuit. The British Board of Trade regulations now in force, 
under which electric traction is at present conducted in the United 
Kingdom, prescribe precisely the conditions for the use of uninsu- 
lated metallic return circuits, which are intended to prevent injurious 
electrolytic action on subterranean pipes. Amongst these rules an 
important one is the sixth regulation, in which the maximum per 
missibte potential difference which may exist between a pipe and à 
portion of the neighbouring rail return is stated. In the case of an 
overhead electric tramway working with an earth return in which 
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the current returns to the generating station by the bonded rails 
assisted or not by return feeders, an electrical survey, made when 
cars are running, by measuring with a voltmeter the potential differ- 
ence between the rails and any pipes buried in the earth in the 
neighbourhood, generally will reveal certain districts over which the 
tram line rails are positive to the buried pipes in their neighbour- 
hood, that is, are аб a higher potential Certain other regions, 
apr near the generating station, will be discovered in which, on 
the other hand, the pipes are positive to the rails. The Board of 
Trade Regulation 6 lii) is as follows: — 

“Tf at any time and af any place a test be made by connecting a 
galvanometer or other current indicator to the uninsulated return 
and to any pipe in ite vicinity, it shall always be possible to reverse 
the direction of any current indicated by interposing a of 
three Leclanché cells connected in series if the direction of the 
current is from the return to the pipe, or by interposing one 
Leolanché cell if the direction of the current is from the pipe to the 
retarn. 

The above, translated out of official language, signifies that if the 
pipe is negative to the rail, the potential difference shall not exceed 
4'5 volte, and if the pipe is positive to the rail, the potential dif- 
ference shall not exceed 1:5 volt. 

No matter what difference of potential may exist between a pipe 
and the neighbouring rail, it is well understood that electrolytic 
oe or damage can only ensue at any place under two con- 

ons- ' 

(i) The potential difference must create an electric current which 
leaves the pipe at thst place, and 

(iL) The conduction through the surrounding soil, or at Jeast into 
it, which thus takes place, must be electrolytic in character. _ 

Hence, generally ; the danger areas are those in which the 
pipes are positive to the rails, and where a resulting current flows 
out of the pipe into adjacent electrolysable soil Assuming then 
that the Board of Trade regulations are obeyed, the cbief question 
of practical interest at „е! is to determine whether, und 
normal conditions of working, a potential difference of less than 1: 
volt between a pipe and the nearest part of an earth return, the pipe 
being pcsitive to the return rail, is sufficient to cause an injurious 
action on the pipe by the po of electrolytic erosion. The 
matter is certainly largely determined by the nature and amount of 
the electrical conduction which can take place through ordinary soils, 
especially those which form the subsoil in towns and cities. Infor- 
mation has therefore been collected on this matter. | 

Ап experiment made in my laboratory with London clay taken 
from an opening in a London street made for laying down pipes, on 
December 14th, 1897, gave the following results:- The clay was 


ed into a dry, well-varnished wooden box, the interior measure- 


pack 
ments of which were: Depth = 27:8 cms., width = 18 0 cms., length 


= 61 cms. - Two clean sheet-iron plates were placed at the ends of. 


the box, the, dimensions of each plate being as nearly as possible equal. 


‚ to the cross sectional area of the column of clay. Wires were soldered 
to these plates. The resistance of the mass of clay, 61 cms. in length 
and 491°4 sq. cms. in cross section, was found to 


194 ohms when 


measured with proper precautions in the usual way with the Wheat- 
stone bridge and two dry cells. Keeping this tromotive force 
applied, the resistance soon rose to 277 and then to 283 ohms, indi- 


а progressive polarisation of the plates, and, therefore, an elec- — 


trolytic conduction. A checking measurement was made also with 
the potentiometer, and it was found tbat а potential difference of 100 
volts, created between the plates, produced a current of 0°52 ampere 
through the column of clay, thus indicating a total resistance of 194:6 
ohms. These consistent figures show that the resistance of the clay 
in its then condition of moisture was approximately 1,566 ohms per 
centimetre cube, or nearly 17 ohms per yard cube. i 

Ponte ance PESTON M кн = expected, to be immensely 
dependent on the state of the clay as regards moisture, greatly in- 
creasing as the clay dried up. | | 

A mass of damp sand, moistened with water slightly salt, was found 


* at the Reichsanstalt, in Berlin, 


to bave а resistance ud rper of 1 obm per yard cube. 


ente by Dr. St. 


Experim 
1ш 1896, showed that cement blocks, after immersion in water for 22 


had a minimum electrical resistance of about 14 to 15 obms 


per yard cube, bat in their normal state a resistance of about 50 ohms 


per yard cube, and when specially dried by heating for 51 hours to 
"ed A инал ч nearly hs Ain per des ave carts e pane 

ve oun concrete (one cement, five gravel), 
after being immersed for two hours is wakes: bad & minimum resis 
ance of about 25 ohms per yard cube, bat, after being artificially 
dríed for метре 2 100" O., its resistance was of the order of 500,000 
ohms per cu 

It has been frequently stated that concrete isa very bad conductor 
or fair insulator, and that rails laid on it are practically insulated, 
but the considerable decrease which takes place in the electrical 
resistance of materials such as clay, cement, concrete, sand and various 
soils, when impregnated with moisture, and the increase which 
takes place when they are artificially dried indicates that the con- 
dition through them in their normal condition is largely due to the 
presence ме and must, therefore, in great part at least, be 


In tbe average condition of moisture most of the materials forming 
the subsoil in town and city streets are not likely to differ much in 
conductivity from the senile of London clay, damp sand or cement, 
tested as above , and will probably have a specific resist- 
ance between 16 and 30 ohms per yard cube. Althcugh the above 
specific resistance is large compared with that of metals, being 
of the order of 1,000 million times that of copper, yet between 
extensive metallic surfaces buried in the soil, the actual total 


* Bee Electrician, Vol xxxvi, p. 788; also Electrotechnische 
Zeitsehrift, March 19th, 1896, кР ' 


electrical resistance may be numerically very small Between two 
100-yard lengths of 6 inch clean iron pipe placed in clay ground a 
eis apart, and, say, 2 feet deep, the actual measured resistance would 

general be something of the order of 1 ohm. 16 is clear, there- 
fore, that a continuously-applied voltage, not exceeding 1'5 volt, 
may cause the flow of very considerable quantities of el ty inthe 
course of time between metallic surfaces of large area buried in the 


made to flow from one plate to the other by creating a potential 
difference between them, then the passage of 1 ampere-hour ont 
of the positive plate will remove or dissolve off from that plate 
0 6968, or, гау, 07 of a gramme of iron, if the metal is removed 
in the ferric state, or 1:04 grammes if in the ferrous 
state. Since there are 453059 grammes in one d (avoir 
dupois), and since the specific gravity of iron is about 7 8, it is 
easy to see that one cubic inch of iron may be removed from 
the positive plate by the electrolytic passage out of it of some 
electric quantity between 1277 and 182:5 ampere-hours. This is, 
very roughly speaking, one ampere-week. The iron so electrolytic- 
ally removed, may pass either into soluble iron salts, or нат шаа 
as ап adherent layer of bydroxide. If chlorides, sulphates, or 
nitrates are present in the soil, the iron may be removed partly 
as ferrous or ferric salts which may be diffused through the sor- 
rounding soil, or wholly or in part converted into insoluble and 
adherent ferric hydroxide by secondary reactions. It is important 
to know the minimum voltage which will effect this electrolytic 
corrosion. If the surrounding soil is of a nature to favour electro- 
lysis, that is, if moisture and salts aro present in it, a far less dif- 
ference of potential than the maximum of 14 volt permitted by the 
Board of Trade can produce rapid corrosion of an iron anode or plate. 
To illustrate this fact, the following experiment was tried :—Two 
plates of sheet-iron were d oin in & porcelain box filled with sand 
slightly moistened with salt water. The plates were kept at a dif- 


ference of potential of 1 volt, and at such a distance apart that a 


current of j;th of an ampere passed between them. At the end of 
10 days the positive plate was very much corroded; the n ve 
plate not at all. It has been found that the actual weight of iron 
removed may very much exceed the electro-chemical equivalent of 


the current passed, due, no doubt, to local action. This is shown by 


the following ex ent:—Two iron plates were cleaned and 
weighed previously to being used, and then placed in moist sand con- 
taining a little salt. The p had an immersed area of 11:4 square 
inches, and were 4°25 inches apart. A difference of potential of 1:5 
to 1:8 volt was maintained between them for 23} hours. At the end 
of this period the positive plate was weighed, and found to have lost 
039 of a pound, or nearly two-thirds of an ounce. The electric 
quantity passed was only 8:14 ampere-hours. Theoretically, this 
quantity should have removed from 6 to 8 grammes, or nearly } of 
an ounce from the positive plate. The actual loss was nearly three 
times that amount, and the excess is probably accounted for by the 
great local action taking place on the iron plate when oxidised in 


. patches and placed in an electrolyte, the acid radicle of which is 


capable of forming a soluble salt of iron. 
by Mr. I. H. Farnham before tbe American Insti- 


In 2 pere 
. tute of Electrical Engineers in 1894 (see the Electrician, Vol. xxxiii., 


6), it is stated that some of tbe worst cases of pipe corrosion in 


p. 1 
Boston, U.S.A., cocurred when the potential difference of the pipe 


and rai] was only 1:5 volt. 
Mr. A. T. Wells, of Chicago, in mentioning some cases of cable 


corrosion which occurred in Cincinnati, stated that the potential 


ipee occu 
A, Positive pipe; в, Negative pipe; c, Neutral pipe; к, Secondary cell 
T, Ammeter; v, Voltmeter, | А 


Fre. 1. 


the rail and cable was never more than опе half, end 
quarter of a volt. 
ton, states he has experimentally caused the 


Bos 
corrosion of lead and iron by a difference of potential of one- 


hundredth of a volt. 
I have myself produced in a few days sensible erosion of an iron 


anode placed in moist sea sand, the difference of potential between 


it and an iron cathode being less than half a volt and the current 
passing only ‘03 of an am 


These experiments and others of a light character showed that 
quite small potential differences—much less than 1 volt - between 
iron surfaces buried in demp soils, Цу if soluble chlorides 
are present, may bring about considerable electrolytic erosion in not 


ver t periods of time, and that there is no absolute security in 


ry grea 
the limit of 14 volt as imposed by tho Board of Trade regulation 


No. 6 (ii). It was felt desirable to try an experiment on a somewhat 
ЭШ едЕ and wi 


th actual water pipes buried in the soil. At my 


ан | 
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suggestion, Mr. Н. W. Pearson, the engineer of the Bristol Water 
Company, has carried out at the Bristol waterworks, at Ohelvey, an 
experiment of the following character :— 

Three rows of new ordinary cast-iron 5 inch water pipe (see fig. 1) 
were laid down in the ground, 1 yard apart. Each row consisted of 
four lengths of 9 feet pipe, or 36 feet in all. The lengths were 
jointed in the usual way with lead and tbe ends of the lengths were 
capped with cast-iron caps. In each pipe length was screwed a 
wrought-iron rod about 9 feet 6 inches in length. 

These 36 feet lengths of pipe were buried in the ground 2 feet 
deep, just as if they were actual water pipes in use. The ends of the 
{ron standards projected above the ground, and enabled an electrical 
connection to be made with the pipes at any length. The pipes when 
buried were clean new cast-iron pipes. Arrangements were then 
made to keep two adjacent rows of these pipes at a difference of 

otential of 1 volt night and day for six months. This was achieved 

y the use of a couple of large NET cells charged alternately, 
and whioh were connected through an adjustible resistance with the 
t vo adjacent rows of pipes. А low reading ammeter and voltmeter 
was provided. The experiment was started on March 186, 1898, and 
continued for six months. Daily readings were taken of the voltage 
between the pipes, the current passing between the pipes, and the 
natare of the weather. The electrical arrangements were p 
under the charge of Mr. H. T. Sully. 

arrangement was then as follows:—One row of pipes was 

neutral, and simply laid down for comparison to observe the normal 
appearance of the pipes at the conclusion of the experiment. The 
other pair of pipes bad a difference of electrical potential of 1 volt 
maintained between them constantly. All three rows of pipes 
were otherwise under similar conditions and buried in soil of the 
same kind—a non-acid, nearly neutral loam or sandy clay. The 
average current passing between the two active pipes was 015 of 
an ampere, and varied only between 0°) and 0'3 of an ampere 
during the whole six months. At the end of the six months the 
pipes were opened up and carefully examined. The appearance of 
the pipes was very different. That pipe length which had been 
connected to the negative pole of the cell was a clean, grey colour, 
and had scaroely any trace of oxidation on it. It closely resembled 
the ар of the pipe when first put in. The pire length 
which had been conn to the positive pole of cell was 
uniformly covered with a layer of orange-yellow oxide, or hydroxide 
of iron, in some places of quite sensible thickness, and easily 
detached. The pipe which been neutral was oxidised slightly 
in places, but by no means uniformly. The experiment lasted 
4,416 honrs and 669 ampere-hours had passed from one pipe to the 
other under a constant voltage difference of 1 volt. The appear. 
ance of the pipes clearly indicated that electrolytic action bad taken 
place. In the case of the negative pipe the clean appearance 
suggested. that electrolytic hydrogen had been liberated against it 
and preserved it from oxidation by eontact with the gases, water, 
and salts in the soil.. In the case of the positive pipe, electrolytic 
action had clearly assisted or created oxidation. No actnal per- 
forations or pi was found on the positive pipe, probable by 
reason of the fact that the electrical connections were so made as. to 
facilitate as fer-as possible a uniform electric flow from one pipe to 
the other, not ially localised in one place. The actual electric 
juantity passed, Viz., 662 ampere-hours, is theoretically equivalent to 
the removal of about 3:5 to 4 cubic inches of iron. Since the pipe 
had a length of 36 feet, and а diameter of 5 inchee, its surface is 
approximately 6,500 square inches, or 45 square feet. Hence the 
oxidation of & comparatively small thickness of theiron uniformly all 
over the pipe would, electro-chemically speaking, acoount for the 
electric quantity passed. Tbe difference between the two pipes 
amounted in effect to a greater rate of “ageing " of the positive p pe. 
It is, however, certain that if the electrolytic action, which, in 
case, was tolerably uniformly diffased over the whole pipe surface, 
had been concentrated at one particular place, the erosion would have 
assumed а more serious aspect. 

In the above-described experiment none of the conditions served 
to direct the exit of the current to one limited area on the positive 


[ | 

d iets obvious that if under avy conditions of electric traction there 
differences of potential between the portions of a continuous 

pe buried in the earth, the produotion of a current of conduction, 
and, therefore, perhaps electrolytic erosion is dependent upon the 
longitudinal condu power of the pipes themselves. It has been 
stated above that ordinary subsoil resistance may be something of 
the order of 10 to 50 ohms per yard cube. The iflo resistance of 
cast-iron is abont 100 microhms cubic centimetre, and would 
therefore be not far from one-millionth of an ohm per yard cube, 
It is therefore very easy to sea that if it were not for the resistance 
introduced at the joints of the pipes and at the surfaces by rust or 
oxides, the conductivity of a cast-iron pipe would always be much 
greater than that of the soil which it displaces. T ls 

The resistance introduced, however, by bad or oxidised contacts, 
or by films of moistare, paint, or preservative compound, may alto- 
gether overbalance or outweigh the resistance of the mere run of the 
pipe material. I calculate that if there were no joints at all, the 
vlectrical resistance of 5-inch cast-iron water pipe would be about 
„th of an ohm per 100 yards, or, say, rd of an ohm per mile. If 
leaded junctions are made in the овоа! way between fairly clean 
surfaces the joint resistance may not be large. In the case of the 
pipe experiment, above described, made at Chelvey, I measured at 
the end of the six months the total resistance of 27 feet of the 5 inch 
cast-iron pipo. чек had been the negative pipe. This length in- 
cluded two-leaded joints. The whole resistance was found not to 
exceed th of an ohm. 

It is obvious, however, that no general statements can be made. 
It is a matter of great difficulty to measure the resistance per 'se 
of a pipe buried in the ground, and itis probable that, whereas in 


very roughly by the dotted. lines in 
rails. The terminati 


some cases the conductivity of long lengths of water and gas pipes 
may be fairly small; in other cases, oxidised or electrically)ibad 
joints will introduce great resistance, 

We have, however, to regard the subterranean pipes of all kinds 
as forming a network of conductors, interrupted more or less at 
places by junctions of high resistance; but, on the whole, most 
probably forming an irregular conductor system of greater oon · 
ductivity than the soil or earth actually displaced by it, or which 
would occupy the same space if the pipes were not there, 

Let us consider next the electrical conditions in the neighbour. 
hood of an electrical overhead system of street railway. In 
all cases where the uninsulated tram rails are used as a return. it is 
unquestionable that some fraction—p-rhaps, a large one—of the 
return electric currente will come back through the earth from the 
distant or more remote portions of the track to those near the 
generating station, no matter how well bonded the track may be. 
The exact distribution of this current flow through the surrounding 
subsoil it is impossible t» determine, but if there ia a current at all, 
it involves яз a corollary the existence of lines of current flow and 
orthogonal 6 (ui-potential surfaces. 

We may rougbly represent by a diigram the general electrical 
conditions, as in fig. 2. Suppose a generating station to be at D 
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have a distribution of current flow lines, represented as to form only 


T ons of these lines acoumulàte near. the places 
where the cars happen to be, and move with the бате. Orthogonally 


.to these flow lines, or at right angles to them, there are equi-potential 
thecearth 


surfaces, which are shifting about in ar the cars move along. 


· The disposition of the ourrent lines will.be modified by the presence 
of pipes in the ground, in 20 far as these are conductors, alto by the 


6 counter electromotive forces, 


II, then, subterranean pipes exist in the regiem occupied by this 


return flow, and it these pipes have their extremities on different 


equi-potential surfaces, it ie certain that current flow must take place 
through these pipes if they have any longitudinal conduttivity, and 
no amount of conductivity in‘ the soil, short of infinite conductivity, 
will altogether prevent this from happening. The proof of this is 
found in a very simple experiment. Ina large containing an 
electrolyte, say, dilate acid, two electrodes are inserted, by means of 
which a current can be passed through the liquid mass. Two lengths 
of insulated copper wire have their ends just stripped to lay bare the 
wire, and are then twisted together to within a couple of inches of 
the ends. These ends are spread out at right angles. The other 
extremities are connected to a galvanometer. If the on out, 
bare ends of this galvanometer wire are dipped in the electrolyte, 
it will be found that a current passes through the galvanometer one 
way or the other, according to the position of the collecting end. 
If the spread end is placed so that it is at right angles to the line of 
the current flow, then no current will flow through the galvanomete?. 
The explanation is, of course, obvious. If the extremities of the 
exploring wire lie on different equi-potential surfaces of the eleo- 
кое when traversed by the current, the galvanometer, of 000799, 
indicates a current. If the ends lie on the same equi - potential sur- 
face, then the galvanometer indicates no current. Alter the tert- 
wire has been employed in this manner it will be found that on 
stopping the main current the galvanometer gives a transitory reverse 
current, due to polarisation of the electrodes. | 

In the саге of long electric street railways worked on the rail 
return system it is unquestionable that the difference of potential 
between the different portions of the track when cars are running 
involves as а certain consequence the flow of current through the 
earth, however efficiently the rail bonding may be carried ont. 
Mr. H. F. Parshall bas stated (Proceedings of the Institution of 
Civil Engineers, April, 1898) that in teste carried out on an eight- 
mile track, cutting the rails at the centre and inserting an ammeter, 
showed | that 60 per cent. of the current was returning through the 

I think it will be agreed that it is exceedingly important, in the 
interests of other industries besides the electric traction iadustry, 
that in those cases where this earth flow occurs we Should endeavour 
to find out where this current is going and what it is doing. 

It isa matter of great difficulty to carry out ments on actual 
electric street railway lines. We cannot always be cuttiog rails, 
and we certainly cannot cut gas and water pipes to ascertain the 
currents which may be flowingin them. I have, therefore, directed 
my attention to making а sort of working model of an electric 
traction system with an earth return, and of such a kind that pipes 
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it will be found that at one end uf the line, the 
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or equivalent оаа = 5 in 3 positions, and an 
electrica] survoy made of the w arrangemen 

The model is made as follows :—A large wooden box, fig. 3, is pro- 
vided, best made of d or well-varnished deal. This box may 
be any desired sise, but is best made square and of a depth equal to 
half the length or breadth. This box is filled with sea sand or river 
sand mixed with a little salt to give better conductivity and so com. 
pensate for limited dimensions, and the whole mass is moistened 
with water until it is thoroughly and uniformly damp but without 
free water op if. The resistance of such а mass will be about 1 ohm 


з, wooden box: L, model tramline earthed rail return; c, secondary battery; 
р, buried lead or iron pipes brought out above surfaco at a ta represent 
pipes; я, sand, 


Fia. 8. 


per Iu cube between opposed surfaces. On the surface of this 
sand, which represents the earth, conductors oan be laid down to 
imitate an electric tram-line. I have found it convenient to employ 
rods of plumbago and clay by which the required resistance and our- 
rent carrying power is obtained. A of these rods connected in 

Шей by platinum wires may be laid down to imitate the line, А 

of potential along the line may be made equal to, “у, 7 volte, or 
tothe maximum fall permitted by the Board of Trade, by attaching 
the terminals to a battery of four or five secondary cells to the ends of 
the line. If an ammeter is included in this line oircuit, it will be 


found that the total current taken is greater, when the rods are lad 


on the damp sand, than when they are bodily lifted np. This differ- 


ence indicates the earth return current. In order tosxplore the dis- 


tribution of parrent throngh the mass of the “earth,” а galvano- ^ gen 


meter or voltmeter is provided, having flexible leads, and the ends of 
these attached to two insulated wires twisted together, the other 
extremities being bared and splayed ont to form a sort of fork. 

In the sand, then, can be buried, at a alight depth, thin iron or 


lead wires or tubes, to represent gas and water pipes, and these can 


be given any required form and arrangement. ; 
An electrical survey can then be made with the voltmeter. If a 


" pipe” or wite representing a pipe runs nesrly parallel to the "line" 


X 


d 


a 


the pipe, and at the other that the pipe is positive to the “line” In + 


my own model I have found that the potential differences of such a 


and the line amount to 1 or 2 volts, just as they are found to- 


“р ” 

40. K the case of real electric street railways, when measuremente 

i a 3 the ган and дреса! baned pipe.* хе the case at 
һе pipes runn peralled to -potentia] surfaces, the potenti 

differences between all parts of the pipe, and any one-point of the 


hole h a little ble = 1 tin ч 
whole mass of the sand, and with a li trouble the-general form 
the equi potential Surfaces can be ascertained. 5 2. 

И the wires, as shown in fig. 3, representing “ pipes.” are dent so 
that they have a loop in them which emerges above ground, this loop 
can de. ont, and a sensitive ammeter or galvanometer inserted, so as to 
indicate the ourrant flowing through the "pipe" In this manner it 


rating station, and negative to the rails at distant points, there is a 
current flowing in the pipe from the far end towards the station end. 
the pipe runs more or less transversely to the line, then little or 
no current will appear in it. | 
In the case of &ctua] pipes and real street railways, it ia an imprao- 
ble matter to make such tests as shall show whether there isa 
current flowing in the pipe or not. We can only infer its existence 
when electrolytic corrosion has made its appearanos. 
From experiments made with the above model, I am led to believe 
that it pipes or wires were laid down imitatiog the form or arsange- 


ment of the actual main pipes, aud if a track were laid down 


imitating the plan af the real track, that useful information might be 
pu as to the localities, if any, in which electrolytic trouble may be. 


* If the " rails " in the model are made of carbon and the " pipes” 
are made of iron wire, there will be a constant potential difference 
between them ofabont 1 volt, due to the carbon, damp sand and iron 


forming a voltaic couple. This constant potential difference, how- 


over, can be taken into account in measurement, and does not inter- 

9 the detention iiim ues и of those eie — 
6 flow of current throu whi і 

the сата gh the sand, wh originated by 


lies, are nearly tho same, By means of the exploring or testing fork . places where the 
it is вазу to abow that, the earth return | 


or fairly clean and well jointed 


. taere may be an “ageing” action whioh. shortens the 


It is, of course, obvious that a model on a limited soale oan onl 
very roughly represent. the true state of affairs. In any act 
case it is an exceedingly difficult, if not impossible, matter to 
preset the path along which the earth return current will distribute 
tself. It depends on unknown conditions as to rock and soil con- 
ductivity due to moisture, geological formations, subsoil water, 
infiltrations of sewage, brine springs, the conductive effect of baried 
pipes, leakage of water, gst, and the nature of the car ёга о at the 
. moment. There is, however, a drift of current through the earth 
from the most distant portions of the line toward« that point or 
pote where the negative dynamo terminals are attached to the rails, 
he оно of pipe corrosion is wholly bound up with the degree 
to which this return current takes advantage of pipe conductivity 
to help it on its way, or is carried by the pipes as well as by 
the earth. This is not prevented by the fact that the earth resist- 
ance, taken as a whole, may be very mach less than that of any 
line of pipe, but it is affected to a oonsiderable degree by the 
renistance due to pipe janctions, or to the surface resistance 
afforded by oxidation of the pipes by whioh the ántrauce of current 
iato them is hindered. The above statements can be proved by the 
use of wires imitatiog pipes badly jointed or partially insulated, and 
buried in the sand of the model electric railway jaet described, and a 
model of the above kind proves itself to be exceedingly useful for 
leoture or demonstration purposes ín addition to its employment as a 


means of testing theories. 
rs, then, that the following state . may be taken as 


It ap 
co y representing facts, in the case of street railways 
haviog uninsulated rails used as a return circuit:— : 

(i) No amount of bonding of the rails, if uninsulafed,. will 


entirely prevent the flow of current through the adjacent earth when 

there is any difference of potential between different parta of the 
line, and even Уо poog modern bonding or evén continuons rails a 
fraction, not inconsiderable, of the whole ontgoing ourrent may 
return by the earth. l і 

(iL) Some portion of this current will pass through subterranean 
pipes, the amount being de by — 

"i The general or local subsoil conduotivity. | 

b) The electric conductivity and continuity of the pipe lengths 
% Tha length nad disposition of ‘pipe, and ita posit 

e) The an on of pipe, а on as rds 
the average equi-potential surfacesin the earth, when the lie is 


working. 
(d) The condition of the pipes as regards oxidation or incrastation 


D 


with non-conductiog oxides or protective covering.. 


The position which seems most likely to be, favourable for the 
passage of ourrent into the pipe is when it extends;for some distance 
parallel with the rails and pssees near the point of junction of the 
return feeder to the power station and tbe rails, and when it is new 

| ; all conditioned, of course, by the 

eral earth conductivity. { us ' 


areas are those oni in which the pipe our- 
rent, if it exists, leaves the pipe to get back into the rails or return 


wash is salts and the necessary m 
(iv.) If electrolytic conduction out of the pipe exists at any places, 
8 volt 


line” is positive to 7 there is no absolute security in the Board of Trade limit of 1 


for the potential differenoe of pipe and rail, except in so far that tbe 
less the voltage, the less rapid will be the damage. Eleotrolytio 
corrosion may take place when only a small fraction of a volt dif. 
ference of potential existe between the iron pipe and the adjicent 
portions of the rail retarn. | 
(ч) The conditions most to be feared as ocative of pi 
de are when certain local soil conditions exist near the 
Pipe н шон postive to the rail The presence of 
soluble chlorides in the soil produced by presence of sewage, brine, 
springs, infiltration of sea water, if near the sea, solution of chlerides 
of um, potassium or um, or other salts present in the soil 
protinced by water due to pipe leakage or natural accumulation by 


* raibfall saturating the soil, set up at once conditions permitting elec- 


trolytic conduction, and the ting liberated acid or chlorine ions 
attack the cast-iron pipe. In rapidity of destruction under this 
action, a new clean pipe may possibly succumb even sooner than an 
old one protected by a dense adherent of oxide, whioh is 
not а very good conductor. The time which any such action takes to 
reach а stage destructive to the pipe will Ъз obvionsly less the 
more the electrolytic action is concentrated on a limited area of pipe 


surface. | 
g ^n uninsulafed rail return &raction system, the pro- 
bability of the above-mentioned conditions occurring should not be 


iguorei. Even if actual perforation of the pipes doos not occur, 
life of the 


i 

ý Pri) As the conditions determining possibla pipe oorrosion are 
numerous and not all easily predetermined, it is important ia the 
case of every electric traction system with uoiosalated earth returns, 
that an electrical survey should be made at intervals, setting down 
on a plan, showing rails and pipes, the erential differences between 
them at various places. Within the danger area a close watch’ can 
then be kept, whenever the ground is opened up for апу purpose, for 
evidence of destractive elecurolytio action on buried pipes. | 

In $һе above short summary of the causes and conditions of рї 
electrolysis, no reference has been made to the question of теше 
when it is found to exist. То deal with this portion of the subject 
properly would require more time than is at present at my disposal. 
All that has been here attempted. is to show that, even working 
under Board of Trade regulations, it must not he assumed that the 
danger does nof exist, 
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NEW PATENTS AND ABSTRACTS ОР thi zail underground eleotrio ‘railway system, the object of the 
PUBLISHED SPECIFICATIONS. f invenpon being to support the third rail used as а conductor for the E 


. comprises the outer section of hard cement, and an inner section of 

NEW PATENTS.—1905. i an insulating material which closely adheres to and is as one with the aa 

outer cement conduit section. The conduit has midway between its pee 

Сачы expressly for this journal by W. P. Tmoweow & Оо, dae and top, at opposite sides, reste or sockets on which are sup- Tol. 
ectrical Patent Agents, 323, High Holborn, London, W.O., and the transverse ties. On these ties is supported the longi- 


at Liverpool, Manchester, and ‘Birmingham, to whom ай inquiries Fuse nacher ты] ia monntod with a baso in tis rough ts eed | 
i portion being somewhat above the top edges of the trough side. 


18,894. “Improvements connected with electrical signalling or 


communication on reil " A. 8,901. "Improvements in the construction of Morse's registering r Pi 
БЫ, way trains. A. Sgwrs. Dated September telegraphic instrumenta," Е. Ducsamme, рем April 6th, 1996. uh 
“ » Belates certain provements: made ir oree’s telegra в Preset 
„ electric aro lamps.“ R. FBEDEBIOK reoel vers. It consists in an arm made integral with s lever P nd burn 
а adapted to come into contact at each attraction of the armature by Vect 

18,907. "New and useful electric switch device for the temporary the electro-magnet, with a springy or resilient blade secured to а se Li: 
lighting of staircases, floors, cellars, and the like also for indicating stationary shoe and adjustable by means of screws. The arm is Ul 
the heating of shafts and bearings, and for flre- alarm.“ W. Brano- provided at its lower end with а small screw by means of which the am 
KENHORN. Dated Beptember Sth. (Complete.) contact between said arm and the resilient blade is established and EV 
18,940. "Improvements in alternating current aro lamps.” O. D. may be regulated. The clockwork mechanism of apparatus is auto- pM 
ABEL. (H. O. Swoboda, United States.) Dated Beptember 5th. matically thrown into or out of gear in the following manner, what- $ 
Mr vis | en оо а ner ara. чаш | 
1. “Manufacture of homogeneous mixtures f incan- loca] 1 T | т A i ыа, Ей wi 
nra OOla eo rte ir Бою vi A Ba Amm. (Allgemeine e ec Дай эсу аро 8 thor dict er je 
ate Germany.) Dated September 5th. (Con w or ; on “ “ м 

plete.) "aud | у) mber th. (Com- through the intermediary of an armature. 1 claim. | i 
18,956. “Improvements in or connected with electrolytical con- 8,488. “Improved apparatus for eleotripally illuminating or dis- El 
densers and electric current directing devices." О. Porrax, Dated Playing letters, figures, designa, pictures, signals, and their like, prin- SCA 
y Q4, 20 н d osi -V тин 
8,958. "Improvements to the electrol » 2999. апа s Тот s g on жу, 
N lampe in electrical pop einen F ча 
“ | c conducting grooves or channels containing mercury, w orms А à 
JJ... ß d ee — 2 

' w Ы MC 

18,975, An improved electric high and low tension fuse-head for 3 DE пров баа ouit and which aid era are E 
E 


= y 
blasting, mining, and the like purposes.” W. Н. Татгов. Dated arranged so that the contacts thereon dip into, or leave the mid 


September 6th. (Complete.) grooves or channels simultaneous] | 
y and together, and a holding and ty aif 
ата а 5 ceiling rose or cut-out.” G. releasing 5 эрсе giving a quick and semi-sutomatic мт 
M 8 Ы | z make s break." m. Mp 
19,000. "Improvements in switching apparatus for controlling · 11,440. “ Improvements in dynamos.” G. UNTEBBEBG. Dated 2 
electrical motors.” R. E. B. Ononrron. Dated September 6th. May 17ch, 1898. This invention for improvements in dynamos relates Te 
; 19014. " Improvements in Apparat for starting electric motors.” fo a new e. xri ау гына ur и еш p 
; 19,015. E = in eae | M. ТЕРРИ Dated : with a driving pulley. On the hat (he armature formed and wound Ee 
mber Gch. E Ж visi fashion of a зе paloma Tho exte of this ring Ri 
| „ is com soft wrought-iron around w — 
5 September ТЫ R : the armature win are placed in separate divisions adjoining one ш 
A.P Lexpszad ani G О Lompsmna. Dated Beptember7th. `. important d sud 5 this 
19,116. Improvements in or relating to shields or guards for the: invention, is horse-shoe cores are not made use of in any Way, | 
анып рош шиш а electric furnaces.” J. Barrrox. Dated Bep- - bat that the winding isapplied only to a thin shes! iron аро та ll 
; | | surroun greater ery as т 
VVV H.V.Jaxms, Dated = the side surfaces of the ring dine | 
ретш MD І 19,478. "Improvements in or relating to apparatus tro | 
19,162. “Means and appliances for indicating at one end of ап electric currents of high tension and deny — — 
_ фео clronit the position of an эш os pointer At the other end dl connection with боо molor, a 2 
ө circuit.” P. к. р \ nse h electric motors, and consists of в con 
19:8. " An improvement in она cut-outs forelectriocirouite" drum apia Еа пш circuit ско ке strips 
„W. Francis. Dated Septem А | ' . thereon for affecting current changes. any prearranged 
19246. "Improvement in systems of electrical distribution and orden through e starting то a series of binding posta are P^. 
| on.” B. G. Lames. Dated ber 9th. (Date a vided with contact brushes and are adapted to bear upon the strip! 
ie under Patents, ёс, Act, 1889, Section 103, February 10th, 1898, * the roller drum is rotated. 2 claims, 
· being date of application in United States.) "x 14,101. * Improvements in surface contact railway systems. Tas | 
19,249. “Improvements in alternating current electric motors," Berns Tuousom-Housrow Company Ілмітвр. Dated June 25th, | 
W. P. Тномрвон. (O. S. Bradley, United States.) Dated Beptem- 1898. Relates to surface contact railway systems, and has for ite | 
ve 0. Complete.) i " | I object to provide Т, time overlap for the switebee which are тазаа i 
and telephone Apply shafts, holes, gullies and the like, and in their e prompt closing of each switch in succession. The shoe B | 
su frameworks" J. Paice and J. Jonnson. Dated i divided into two parts, between which is connected the resistance. 
P їп Beptem 
„ о еба eee eee 
и т | TOES s soon аз 08 8 con one 
10 8. «Improresente in cainfreed mechaniom for electio шы Bani ai current, however sonora, of үү" 
EU О. CANTE. ла ке е; а to hold the switch closed. 7 Claim. still pass | 
А or relating electri gnallin | 1 ttaries.” 
 apperstus for ube in gaseous or wet mines and for analogous pur ea таш тошо] lr rid nent of | 
poses.” Р. Јиввавр. Dated September 10th. : . 1 is 
19,313. “ Improvements in shade and lamp holders for incandes- кеча а constant ау „ force is 
5 lamps.” 8. Н. Surrn and J. H. Burre. Dated Sep- — This electrode, which is employed as the negative slam 
| 19,929. "Improvements іп or to the manufacture of че раа Lg of lead bury у prepared from а Ц 
carbons or carbon pencils for electric g.” 8. BOHBEIBER. lower oxide such as litharge or red led. The said peroxide of lesd is 
(A. Bein, Austria.) Dated Beptember 10th. held or a lead plate frame or grid, and is immersed in М 
" о. S popa e e 
p Ой whio 6 ve e. 
ABSTRACTS OF PUBLISHED SPECIFICATIONS, employed, sino, iron, or tin, which, when desired, шаў be | : 
рр а еы ier Hoes, WO. ua e LAMQUE, ша: rovements in, and relating, to, electric heaters,2he7 — ; " 
ot and аса born, b s rire ‘Liverpool, stats, and the хе, having comminnted resistance for the electric i 
; Manchester, irmingham, price, post free, gd. (in stampe). current.” R. Van RmossztAmR Вил. Dated Joly btb, 1995. | y 
Relates to an electric heater or rheostat in which the resistance fill- t 


| 1898, ing of comminuted material, preferably of carbon and soapstone, i$ — 
4409. “Third rail m electric railway system." W. deposited in a spiral layer with the con volutions in contact so аз fo i 
WiumaTLEY. (L. Walkins.) February 22nd, 1898. Relatesto obtain uniform density throughout its length. 2 claims. | 
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A NEW PHASE OF COMPETITION. 


боме few months ago English electrical circles were per- 
tturbed, perhaps even a little inclined to be angry, because a 
large order for electric railway plant had gone to America. 
Consolation was sought from the fact that after all we had no 
experience of three-phase or quasi three-phas>, railway work, 
and that our American friends were bound to secure at least 
some of the early contracts, A patriot may be forgiven a 
feeling of uneasiness when he contemplates the recently- 
equipped tramway lines, even where three-phase is not 
employed. Bradford, the most recent addition to English 
electrical lines, is mainly eqaipped with American plant, the 
important system of Middlesbrough and Stockton is 
American from start to finish, the new tramway at Oork 
will employ American plant, and more important than all, 
the extensions to the Leeds tramways will be carried out 
with materials made in America. We have said sufficient 
to indicate that the competition of the United States is very 
real, and has to be reckoned with. Admitting, however, 
that we had much to learn in tramway work, and that our lesson 
must be based on American experience, it was not generally 
supposed we could be ousted in the supplying of lighting 
machinery. But it is apparent that in the position where 
we fondly considered ourselves impregnable, we have sus- 
tained what appears at first sight to be something like a 
reverse. It is not surprising that our American friends 
should have indulged in a good deal of self-congratulation at 
being called upon to supply extensive lighting plant to the 
Metropolitan Electric Supply Oompany, and they may be 
permitted to enjoy their triamph. It will be remembered 
that this plant was described and illustrated in our last issue. 
Is the matter, however, a serious one from an English point 


of view? It goes without saying that in consequence of 


this large order going to America, there has been a consider- 
able flattering in the dovecots of English contractors; but 
a closer investigation into some of the surrounding circum- 
stances may help to dissipate some erroneous conclusions. 

- Tbe Metropolitan Company has been criticised by some 
for going out of the country at all; others, a little more 


precise in their complaints, have urged that a mistake was made 


in adopting two-phase plant. With the first of these criti- 
cisms it is unnecessary to deal; but the second is a singularly 
dangerons one to offer, especially on behalf of a contractor. 
It might be opportune, though diverging for a moment 
from the main topic, to refer to the position of the British 
manufacturer abroad. This country is possessed of a large 
and honourable corps of Consuls, who, in the main, are ever 
ready to further British commerce; but if our memory 
serves us right, the one weakness urged by Consuls against 
English manufacturers is, that they are not very ready to 
meet the wishes of potential customers by supplying exactly 


= what they require. The German and American manufac- 


turer, quick to appreciate the wants of a community, will 
supply just what is wanted, without stopping to inquire 


whether it is a reasonable or a foolish demand. 
0 
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We have cited this example, because it appears to us that 


we are drifting in a similar direction in electrical work. If 
а man wants to buy a continuous current machine for a par- 
ticnlar purpose, it is very little use criticising his action and 
endeavouring to persuade him to buy an alternating current 
machine. The case of the Metropolitan Company is an 
almost parallel instance. The technical advisers of this com- 
pany no doubt wanted certain plant for a specific purpose, 
and, having made up their minds as to their exact require · 
menta, they went into the market to buy. It does not con- 
cern us whether they were right or wrong in their ideas; 
they were buyers, and simply exercised their right of obtain- 
ing what they wanted. In other words, the Metropolitan 


Company, in the expansion of its system, required two-phase 


machinery, and to obtain it they had to go ont of the country. 
It cannot be supposed for a moment that, if it had been 
possible to purchase English two-phase machinery, the com- 
pany would have sent over the seas for it. The action of 
the Metropolitan Company implies no inferiority to English 
machinery; the generators that are made in this country 
will compare with the best the world produces ; as to engines, 
we need say no more than that our strength to-day as a 
nation is based on the steam motor. 

It must not be forgotten that though the Metropolitan 
Company's contract is an important one, it forms but a small 
fraotion of the electric lighting extensions that are in pro- 
gress. From all sides we hear that English works are full 
of orders, and it is an obvious fact, demonstrated from week 
to week by our Electric Lighting Notes, that contractors are 
very generally behindband with the machinery on order. 
In spite, however, of the general prosperity that prevails 
among English electrical manufacturers, we think, in view 
of future developments, it would be wise for them to bear in 
mind the demand that is likely to arise for a different class of 
machinery to which we have been hitherto accustomed. If a 
customer makes up his mind to use two or three-phase plant, 
it would be better to supply it, than to endeavour to convert 
him to а continuous or simple alternating frame of mind. 
Not fora moment do we suggest that there is likely to be any 
immediate falling off in the demand for the special type of 
plant that is now being made in English workshops, but the 
different conditions that may arise in the development of 
electricity in lighting, in tramways, and general power work, 
may bring some modification in the design of machinery. It 
is in anticipating those modifications that the English con- 
tractors will best meet the competition from outside. The 
efforts of our active American confréres are not likely to 
be lessened by recent successes. We must study the 
reasons of their success and profit by them. 


A New determination of the ampere, 
made by a committee of the American 
Association for the advancement of Science, 
was aunouuced at their recent meeting. The mechanical 
equivalent of heat determined by Griffiths, and by Schuster 
and Gannon, with the electrical method, has given results 
differing by one part in 400 from Rowland’s corrected result. 
Energy being of the dimensions of C? R, it was natural to 
look rather for an error in the determination of the ampere 
than of the ohm, since а small percentage error in the former 
would be doubled in the measurement of energy. Moreover, 


The Va'ue of 
the Ampere. 


in the determination of the ohm, experimental skill seems to 
be, for the present, exhausted, and has left no discrepancy of 
the required order between the resalts of different observers, 
A new measurement of the ampere was accordingly under- 
taken, and stated as before as a relation between the torque of 
an electro-dynamometer and the weight of silver deposited 
in а voltameter, The result obtained was *0011192 gramme 
of silver per ampere per second, instead of *001118 gramme, 
the hitherto accepted figure of Lord Rayleigh, from a certain 
solution of silver nitrate. For the latter figure Lord 
Rayleigh claimed no greater accuracy than one part in 1,000. 
The new result removes the discrepancy between values 
obtained by the electrical and mechanical methods for the 
mechanical equivalent of heat, and if it be generally 
accepted, which we have no reason to doubt, is very satis- 
factory. Its effect would be to reduce the value of the Clark 
cell from 1°4842 volt to 1°4827 volt at 15° C, but this is to 
be the subject of a direct determination. The principal and 
very important improvement made by the committee in the 
mode of procedure was the suspension of the dynamometer 
coil by phosphor-bronz» strips instead of by a bifilar 
suspension. The torsional constants of the bronze strips 
admit of very exact measurement independently of the 
dynamometer. 


ИРИ PRor. TROWBRIDGE has published in 
of Metals Science (Vol. viii, No. 188, p. 6) the 
at Low Temperatures. regults of some experiments which he has 
recently made in order to determine the specific heat of 
metals at low temperatures, which will be found of great 
value to physicists, for few experiments of this kind have 
yet been made. He intended to use liquid air for reducing 
the temperature of the metals employed to a definite number 
of degrees below zero Centigrade, but finding that when this 
substance is kept in a state of ebullition it loses its nitrogen 
and becomes liquid oxygen, he employed this latter element 
and determined its temperature to Л — 181:4? O. The ordi» 
nary calorimetric method of mixtures was relied upon, but 
some very elaborate precautions were introduced in order to 
ensure accuracy. The following results were obteined 
employing liquid oxygen :— 


Specific heat 
ме 1 4. . ir C. 
per .. 00868 ` 
Iron... „ 00914 
Aluminium . 01833 : 


By employing boiling water the results obtained were :— 


Bpecific heat . 

Metal, 295 100 C. 
Copper .. 00940 
Iron eee [IX 0 0 0 0 1162 
Aluminium we 02173 


It will be observed that there are considerable differences 


which expressed actually and by percentage, are м 
follows :— 
Actual difference Percentage difference 


Metal between the two between the two 
values, values. 
Oopper .. 00079 76 
]ron PE . 00248 91:3 
Aluminlum ... . 0:0340 157 9 


By every imaginable means these remarkable results have 
been tested, und Prof. Trowbridge states that making evely 
allowance for errors of experiment, it seems impossible that 
these results are otherwise than восогаќе. If there are 
errors they would seem to amount to less than 1 per cent. 
No suggestion is made by the author regarding the signi- 
ficance of these results, and it is not easy to вее quite what 
they mean, but they must have the effect of making us give 
pause, and will probably result in a considerable modification 
of our views regarding the physical properties of the metals. 
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DUFLOS АВО LAMP. 


D 


Амохавт the appliances that have most taxed the ingenuity 
of inventors, writes “А, Z.“ in Industrie Electrique, 
the arc lamp undoubtedly occupies a prominent place. 
The ever-increasing number of patents in this con- 
nection shows that the problem is not yet solved, or only 
imperfectly solved. In brake lampe particularly, which 
are now being most used and which seemed faultless, we 
notice in course of time а certain irregularity due to the 
variation of the coefficient of friction under the influence of 
dust, or damp. | 

It is with а view to lessening this defect, at the same time 
ensuring to the lamp а certain and reliable regulation, that 
the Daflos lamp has been designed, and up to the present it. 
seems to satisfy all the conditions necessary for gocd 
working. 

In this lamp the regulation is effected by a shunt coil, 
which, while simplifying the construction, enables greater 
sensibility to be obtained than in differential lamps. 

Description.—The principle of this lamp is as follows: 
Two carbon-holders are connected by a Vaucanson chain, c, 
the links of which catch on a pinion meunted on the axle, a, 
of a large toothed wheel, n, and in one piece with it. 

A part, o C^, which oscillates freely round the axle, a, 
bears a small pinion, p, which catches into the wheel, в, 
E on the axle of which is fixed а wheel with long 
teeth, r. | 
A fixed stop, d, catches in the teeth of the wheel, r. The 
part с O, by means of the connecting rod, 5, and the jointed 


lever, L v P, which moves round the point, v, follows the 
movements of a laminated soft iron core, N, when it is dis- 
placed within a solenoid, в, the winding of which is mounted 
In shunt on the terminals of the lamp. | 

À weight, P, balances this arrangement. 

Working.— Let us suppose that the two carbons are sepa- 
rated from one another, At the moment when we close the 
interrupter, ав no current is passing through the car bons, 
the difference of potential at the terminals of the lamp is at 
its maximum, the intensity of the current passing through 
the nd is also at its miximum, and the iron core is 
powerfally attracted.. | 

The 1 cc’ being pulled by the connecting rod, b, and the 

тег, L, tur. ing round the axle, a, the part c rise, the part 
C' falla, the teeth of the wheel are freed from the stop, d, 
and immediately the wheel, n, turns in the direction of the 
arrow, drawn by the weight of the positive carbon-holder; 
the pinion, p, and the wheel, », turn in the opposite direc- 
tion, until the two carbons come in contact. At this moment, 
the circuit being closed, the difference of potential at the 
terminals of the lamp enddenly falls, the attraction dimi- 


nishes in the bobbin, в, and the core, x, falle, the part оо’ 
swings, the part o“ rises, and one of the teeth of the wheel, 
r, is brought against the atop, d, and the wheel, r, then 
ceases to turn; the р C', continuing its upward movement, 
draws with it the wheel, в, and makes it turn a little in the 
opposite direction, This movement has the effect of ғера- 
rating the carbons, and the aro is formed. 

As combustion goes on, the distance between the carbons 
is increased, and aleo the resistance of the arc, the difference 
of potential at the terminals also increases, and the core 
8 enters the solenoid, drawir g with it the part, o 0’, 
and making one of the teeth of the wheel, 7, slip along the 
stop until it is freed. The wheel, r, being free, turns in the 
direction indicated by the arrow, the carbons are drawn a 
little closer together, the core falls a little since the attrac- 
tion has diminished, and the next tooth catches upon the 
stop, which holds it fixed. This goes on all the time, the 
lamp is working. 

The sticking together of the carbons is in this lamp 
rendered if not impossible at any rate of very rare occur- 

Tence. If ару impurity does get in, the gaseous products 
resulting from it have the effect of lessening the resistance 
of the arc, which terds to allow a greater intensity to pass 
through. But as the resistance of the arc diminishes, the 
difference of potential at the terminals of the lamp also 
decreases and the core falls, drawing with it the part, со’, 
and the wheel, r, in the opposite direction to the arrow, 
which produces a greater separation of the carbons until the 
aro has attained its normal resistance. At the same time the 
atop, d, catches more firmly into the teeth of the wheel, r, 
which are cut sufficiently deep on purpose. 

This separation of the carbons allows a sufficient quantity 
of air to be introduced into the arc to bring about the total 
combustion of the impurities which cannot in this case form 
{ pop king together be h ted, th king 

his sticking er being thus prevented, the worki 
of the Duflos lamp is rendered = reliable and very 
economical. A simple modification in the number of turns 
of wire on the solenoid enables the lamp to be worked by an 
alternating current. Lastly, we may add that by modifying 
the regulating apparatus the ваше type of lamp can be made 
to operate at from 8 to 18 amperes. 


A FRENCH VIEW OF ELECTRICAL POWER 
TRANSMISSION. 


WnrrING in the Revue Générale des Sciences, М. Paul Janet 
would have every workshop, every warehouse, and even every 
workman's lodging or home provided with necessary Г роти 
from some central point where such power can be produced 
under the best and most economical conditions. Other 
Bystems of power transmission, by cable, compressed air, 
water, all have their disadvantages; but the discovery of the 
reversibility of the dynamo gave а new aspect to the whole 
question. The efficiency of a transmission is reduced by 
three losses, which, to give fixity of idea, are set down as 
10 per cent, in the generator, 10 per cent. in the receiver, 


and an amount in the line represented by p = arr 


where R is the line resistance in ohms, P is the power in 
watts, E the voltage, and r is the efficiency of the generator. 
Thus, with a power of 100 H.P. (French), or, cay, 78,600 watts, 
and 10 ohms of resistance with 4,000 volts, the generator 
output being 90 per cent., we get, the percentage of line loss 
__ 10 x 78.600 x 081 
P = 16,000,000 
Hence the necessity of high voltage and small line resistance. 
The n limit of the tension depends upon the possible 
ді спиев in insulation of machines and of the line itself, 
difficulties which increase more rapidly than the tension 
itself. Losses from line are of two kinds, conductive апа 
disruptive. The first are due to poor insulating material, 
and are most serious, being invisible, silent, and resemb 
the leakage of water from porous pipes. Damp air is the 
chief cause of such losses, or moisture on the line supports. 


= 87 per cent. (1) 
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Disruptive losses may occur, no matter how dry the air, 
or how perfeot the insulation, with a high tension. Disrup- 
tive discharges resemble the sudden rupture of a very 
impermeable water pipe, hard but fragile. There is a sort 
of electric fragileness, The subject was once looked on as 
rather in the domain of static electricity, and no fear was 
felt of disruptive discharges in the use of currente, but to- 
day electricians begin to encounter phenomena hitherto 
hardly seen outside the laboratory. Hence the necessity of 
limiting tension to about 20,000 volts. Line resistance can 
be diminished at will by increase of section. If d is the 
length in kilometres between two stations, the weight in 
tonnes of the two conductors will be 
07 42 


2 
- @) 
Thus for 10 kilometres and 10 ohms total line resistance 
the weight will be — 109 — 7 tonnes, which at 2,000 


francs per tonne (£80) wil make tbe line cost £560. 
Combining the two foregoing formule, it is found that 


07 d? pr? 
= oa (3) 


Thus for а given distance, power, and voltage, the i 
and, therefore, the cost of a line varies inversely to the loss 
allowed, а heavy loss allowing an economy of copper, while 
а large locked up capital in copper will reduce the line loss ; 
hence Kelvin’s law that “for a maximum economy it is 
necessary that the cost of the energy annually lost in the 
form of heating of the line should be equal to the interest 
and amortisution charges of the capital represented 
by the copper in the line.” The energy lost per second 
in the line is equal to R 1? by Joule’s law, 1 being the 
ampereage of the current. The cost of the energy lost 
annually is thus proportionate to R 1°, and may be 
represented as & в 1. The weight, and therefore cost 


W 


W 


d? 2 m 
of line is proportionate to n. Hence interest and sinking 


fand must be pË, Applying Kelvin's law, we have in 
à | um | 

Ев 12 = К =, whence КІ = 'V d. But the resistance 

of а line depends on its length, and is inversely as its cross 


ә. . „å | 1 1 ` 
section; thus к = Ё 3° whence PES yE = const. 


Kelvin’s law thus leads up to the remarkable result that 
“to obtain the best conditions and most economical, the 
quotient of the current intensity by the line section—i.s., the 
amperes per square centimetre—should have a value depend- 
ing on the price of copper and of mechanical power, and on 
interest and sinking fund, but altogether independent of 
distance. The complete formula for current density 


is - = i № 100 2 3 where a is the price of copper per 
ton (in francs) а is the interest, &.; р, the price per watt- 
hour; N, the annual number of working hours, Thus, to 
take a concrete example, as at Niagara, with copper at 
1,350 francs, and interest at 5 per cent., and the price of a 
H P. per year 75 franca, the best current density will be 
found to be about 55 amperes per om“. 

The principal elements of a transmission scheme are now 
easy to calculate. Choosing the tension as high as possible, 
the line current intensity is immediately deduced, since the 
product of the intensity by the tension to the power trans- 
mitted is to the output of the generator. 

Kelvin’s law then gives the best density to adopt, and 
there is obtained immediately the section of the line and ita 
weight. These elements fixed enable the costa to be approxi- 
mately established. 

It is not possible to fix, exactly, the price of machines. 
They may be set down at 100 to 150 francs per kilowatt 
(£4 to £6). This enables the cost of generators to be given, 
while the small economy due to line loss need not be taken 
into account in calculating the motors in a first calculation. 

For the line, copper of highest conduotivity should be 
employed, and cost may be calculated at once from the market 


rice, wbich will be higher than. that of ordinary copper, 

о this must be added the pole cost, and insulators, posts 
being 1 at 50 m. apart, and valued at 25 francs each, 
with their insulators (£1). . Thua a kilometre will cost 
500 francs (£20). 

Thus, to transmit 200 H.P. to 10 kilometres at 4,000 
volts, with, say, 10 per cent. loss at the generator, 7} per 
cent. at the motor, and 124 per cent. in the line, or a total loss 
of 30 per cent. (the losses are given all in terms of the motive 


: 07 x 100 x 200 x 786 x 081 
power), the line must weigh — 0125 x 16,000,000 — 


= 4°17 tonnes by the formula (3), which, at a cost of £80 
per tonne, will amount to £334, while the poles, &c., will cost 
£200, making а total of £534.* The generator will coet, at 
£4 per kilowatt, £588, and, neglecting the small economy 
of the smaller motor, this may be set down at the same price, 
or a total for the two machines of £1,176, or a total for 
machines and lines of £1,710, to which 5 per cent. may be 
added for apparatus, making a total of £1,795 for the mere 
electric plant. For this there will be delivered 140 H.P. at 
the motor terminals; the cost is thus nearly £18 per H.P. 


The cost of the same installation at only 1,000 volta would 


be about £48 per H.P. delivered, which is sufficient to 
он the extreme importance of the highest possible 
voltage. 

At first sight the advantage of transmitting a water- 
power lies in the fact that the power costs nothing. Never- 
theless, with possession of a water-power goes the necessity 
of constracting dams, channels, gates, tunnels, turbine 
houses, &c., all which when set down as capital at an annual 
charge for interest and depreciation may represent an 
expense comparable with the cost of fuel. A few examples 
are given from actual practice. No. 1. A fall of 100 
metres and 4,000 litres per second in the Département de 
ёге Power utilised 4,000 H.P. 


The fall cost to acquire ... из .. £12,000 


‚ сапа], and pipes TE МЕА 10,000 
Buildings and foundations 855 ies 2,000 
20 turbines of 200 H P. each ... ii 3,900 

Total ез .. £97,200 


The cost of power is thus nearly £7 per H.P. at the 
turbine shafts, In the Dpt. du Jura a fall of 2 metres, 
n 15,000 litres per second and 300 H.P. utilised, oost as 
ollows :— 


W ater rights eee eot eee ove eee £1,800 
Oanal and building ... з 8 ee 6,000 
Three turbines, each 100 H.). .. 1,200 


Total * eve £9,000 


at Geneva, show what heavy work is necessary to utilise large 
masses of water at low falls. Р 
Again, in Upper Savoy, a fall of 140 metres, giving а 
mean flow of 8,000 litres per second, and never falling below 
4,000 litres, has been utilised. For three-fourths of the year 
come 11,000 H.P. is available, and in winter about 6,000 
Н.Р. The value of this fall ія estimated at £12,000, the 
work of installation at £20,000, including gates, dams, tun- 
nels (one of 600, one of 650 metres in length), 2 m. high 
and 2 5 m. wide, canal, two steel pipes 1:40 m. diameter, and 
500 m.long. Adding the turbine cost, say, £440, gives а 
total of £86,400 for 11,000 H.P., or only E832 per H.P. 
In comparison with steam-power, the author gives an esti- 
mute as follows for 100 H.P.:— 
Engine oes Э .. £800 
Boiler, &0. ... 880 .. 800 
Building, &c. гез *. 400 


Total ... £3,000, or £20 per H.P. 


* 26 francs are translated as £1. 
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The price of the engine seems high; the present writer 
would be glad to sell first-class steam engine power at little 
over half. the above figure. 

For в 800-H.P. engine the cost is thus set down :— 


Engine ..  ..  .. £2,000 
Boiler, &c. 1885 .. 2,000 
Buildings, .. 800 


Total ... £4,800, or £16 per H.P. 


while a third estimate for 1,000 H.P. is:— 


En 6 owe eee eee £4,000 
Boiler, &c. 9 .. 6,000 
Buildings eee . өтө 2,000 


Total ... £12,000, or £12 per H.P. 


Even at half the foregoing escimates the cost of steam 
plant appears higher than the cost of high fall water-power, 
in addition to which there is also to be added the continual 
expense in fuel, wages, &c., and if the power is used for many 
hours, water-power has the advantage, while, for short 
working hours, steam may sometimes b> better placed. The 
figures seem to us to indicate that the French are better 
hydraulic than steam engineers, and able to do more with a 
given sum ап when they set out to instal steam plant. To 
pay £6,000 for boilers to give 1,000 H.P. in economical 
engines seems to us very high pricing. 

aking the case of 140 H.P. at the point of application, 
a hypothetical case is ре at 4,000 volta, the water- 
power being of the high-fall type, and the utilisation day 
and night for 8,760 hours. "The cost will then be:— 


For electric installation £1,791 


Hydraulic plant, 200 Н.Р. at 170 francs... 1,960 
Totas . an £3,151 
Interest, &o., аб 10 percent. .. 315 


This is the annual cust. The same power from steam is 
given as follows :— | 


140 Н.Р. at £20 ... — - .. 2 800 


Interest at 10 per cent.  ... - T £280 
Total H.P.-hours ... бөз © 1,2«6,400 
Tons of coal burned des D A 1,230 
Cost at 30 francs per ton ... ii S. £1,476 
Total annual cost... T уаз ^». £1,756 | 


The coal is dear at 80 francs (24s.), and this item might 
be reduced anywhere down to a fifth, and the total cost 
would then be about £580 annually, but even this is far 
above the cost of water-power. 

Taking the voltage at 1,000 and a low fall and a atilisa- 
tion of 8,000 hours annually, the annual charge of 10 per 
cent. on the installation for the same power at the 
rate of £30 per Н.Р. will come out as £1,273, while the 
coat of the steam-power will be as before £280 for interest 
and only £504 for coal, or £784 annually. Even with such 
dear fuel the steam now comes very much cheaper than 
water-power. It is thus important to seek high falls, high 
tensions, dear coal, aud long hours in a proposed water- 
pe with electrical transmission, while the reverse data 
avour the application of steam-power. | IP 

The figures presented by M. Janet are by no means 
favourably chosen for steam-power. It is obvious, therefore, 
that coal-nsing countries are not likely to be so easily run 
off the road as loose thinkers are so apt to make out. 

In discussing the system of transmission to be employed, 
there is bat one alternative; direct or alternating currents 
alone are available; the first-named have the advantage of 
age, having been those of the Gramme machine, A dynamo 
may be constructed for all speeds, tensions, intensities, and 
other propertier, so long as these are properly balanced ; but 
for continuous current machines, there remains the difficulty 
of insulation at high tensions. This difficulty comes in at 
the oommutator. This becomes so multiple in its bars at 
high tension, that difficulties arise in construction. Without 
going into details, it may be said that currents of 3,000 to 
4,000 volts work all right, and they may be coupled so as to 
add to this tension, and partisans of continuous current are 
still numerous, despite the brilliant success of alternating 
current, and would not hesitate at continuous trans- 
mission even at 20,000 volts. But the author believes 
that the current of to-day is the alternating. Simpler 


machines produce it; the commutator is absent. Trans- 
formers are applicable for raising the tension to any desired 
amount—apparatus without a moving part. | 

With all advantages, however, the alternating current has 
also its disadvantages. While the motors are also sim- 
plified, they present difficulties in starting not yet sur- 
mounted. Though very well for regular work at full power 
with few stoppages, the alternating current must still give 
way to direct current for opposite conditions, This difficulty 
however, appears likely to be swept away by the discovery of 
the polyphase alternating machines. Equally available for 
high tension, they have the general advantages of continuous 
currents, and in respect of starting of motors are but little in 
arrear of the latter. They have the further advantage of dimi- 
nishing the weight of line necessary. Without going into detail, 
it may be said that tri-phase machines have three terminals in 
place of the two we are accustomed to find in all electrical 
appliances—three lines in place of two. Thus, if E be the 
tension between any two terminals, 1 the current in the line, 
it can be shown that the power carried under these conditions 


is Р = ЕІ V3. If к is the resistance of one line, the power 
lost ia the line is 8 R 12. With two-line transmission to 
carry the same power at equal tension, P = E 1’ where 
I I. Let в’ be the resistance of one of the two lines, 
then the power lost will be 2 n1? = 6 к’ 2, If we desire the 
loss in each case to be the same, then must 3 R I? = 6 R' 12, 
whence R — 2 R', from which it directly followa that with 
tri-phase current the cross section of each line will be of 
half the area needed for ordinary current. If p is the weight 
of one line of tri-phase the total weight of line for tri-phase 
current is 8 p, and for ordinary current, 4 p, thus securing 
an economy of 25 per cent. All this demands that the intro- 
duction of polyphase current should be considered ав one of 
the greatest steps in modern electrical industry—and, in fact, 
most large installations are based on polyphase working. Yet 
continuous onrrent will never lose its advantages, and will 
always be used for certain special cases; but it seems that 
simple alternating current ought to be excluded from new 
installations. This has been a little forgotten of late. 

The author concludes that the exhibition of 1900 will 
afford a chance of studying all systems on a grand scale. 
We should add that the author of the interesting article we 
have abstracted as above is M. Paul Janet of l'Ecole 
Superieure d' Electricité. 


—— 


SOME NOTES ON THE ELECTRO-DEPOSI- 
TION OF CHROMIUM. 


By SHERARD COWPER COLES. 


CHROMIUM is not а very common substance; it does not 
occur in the free state, being generally found as an oxide, 
its lower oxide closely resembling that of iron, Cr O and 
C; O.. Chromium forms the colouring matter of several 
compounds ; for instance, the green colour of the emerald, as 
was shown by Vauquelin; serpentine, also, owes its colour 
to chromium. Some of the characteristics of chromium are 
its great hardness and its high melting point, it being more 
difficult to fuse than platinum, the temperature required 
being 2,000? F. 

Chromium stands tarnishing effects of the atmosphere, and 
is little affected by nitric acid, even when hot and concen- 
trated, pure chromium oxidising very slowly in hot air, but, 
on heating the surface, it becomes readily covered with а thin 
film of oxide; dilute sulphuric acid only attacks it slowly. 

Prof. Hittorf found that chromium in dilute acid solu- 
tions in the cold causes hydrogen to be given off, but that 
chrominm is electro-negative to sach metals as copper, 
mercury, and silver. In the same way it fails to reduce 
such metals from solutions of their neutral salts, and 
behaves generally as an inert noble metal. Oa making 
chrovium an anode in cold dilute acids, it dissolves, but not 
with the formation of chromous or chromic salts, it passes 
at once into the state of chromic acid. The resulta of the 
experiments carried out by Prof. Hittorf are thus sum- 
marised by him :—Chromium can dissolve electrolytically 
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in any one of ita three states, CrO, Cr, O,, or CrO,; accord- 
ing to the nature of the electrolyte and its temperature, its 
inactive state corresponding, perhaps, with the passive state 
of iron. The attainment of this passive state is not to ba 
attributed to the presence on the metal of a thin layer of 
oxide, the hypothesis which is plausible for iron. It appears 
rather to imply that the surface, at, least, of the metal differs 
in molecular arrangement according to the conditions and 
surroundings to which it is ex ; in short, that 
chromium appears to be an allotropic element, Chromium 
exista in three different states, viz., passive, active, and inter- 
mediate, and in each of these states it occupies a different 
position in the electro-chemical series and possesses a different 
chemical behaviour. 

Metallic chrominm has been obtained by the reduction of 
oxides and chlorides. Deville made a mixture of chromic 
oxides and sugar which he intensely heated in a lime 
crucible, or heated chromium sesqui-chloride, with metallic 
zinc under a layer of sodium chloride, the zinc regulus was 
treated with nitric acid, when metallic chromium remained 
behind as а grey powder. 

Chromium has also been obtained by electrolysing 
chromous chloride, containing chromic chloride, the metal 
separating out in glistening scales. 

A method of preparing chromium in the electric furnace 
has been devised by Herr Eschermann, in which a gas-tight 
steel furnace is in connection with a movable electrode. 
A graphite crucible is placed in the furnace, and in this are 
placed oxide of chromium and sulphide of antimony, in the 
proportion of 10 to 23. After the furnace is closed a com- 
paratively small current of from 20 to 28 amperes is passed 
through the. material until melted. Rvaction takes place 
with the development of heat. The resulting mass consists 
of a regulus of chromium and antimony alloys, whilst the 
upper part of the crucible has an amorphous mass of 
antimony oxide, sulphide, &o., aay to the walls, 
Every trace of antimony can be removed by repsated melt- 
ings, or by powdering and roasting at a white heat. The 
chromium dissolves a considerable portion of carbon, which 
separates out as graphite during cooling. | 

Metallic chromium has lately been obtained in considerable 
quantities by Dr. Hans Goldsmidt and Claude Vautin by 
reducing chromium oxide (Cr, О;) with aluminium in a fine 
state of division, the heat of combination being used for 
reducing the chromium oxide, the action being started by a 
small fuse or cartridge composed of peroxide of barium or 
other suitable per salt, which is fired by a piece of magnesium 
ribbon to start the reaction. Pure chromiam is being made 
by an electrolytic process by the Elektro-chemischen Werke, 
Bitterfield, Saxony. Chromium is being sold in Germany at 
the following prices: — Free from carbon, but containing some 
iron and traces of silice, 153. а pound. Chromium free from 
carbon, and containing 96 per cent. chromium, and 8 to 4 

r cent. iron, and traces of silica, at 4s. a pound. 

Fased chromium is quoted on the American metal market 
at $7.14 per K.G., and commercial pure powder at $1.90. 

Chromium carbide bas been produced by Henri Moissan, 
the composition being Ог, C; or Cr, C. Chromium carbide 
js not acted upon by water; it forms an opaque crystalline 
mass with а metallic lustre, | 

Some attention seems to have been recently given to the 
eleotro-deposition of chromium from aqueous solutions. The 
process of Placet Barnet has been worked on а commercial 
scale. According to the patent specification, the electrolyte 
is made up by dissolving 100 parts of chromic alum in 100 

water by weight, 10 to 15 of barium bisulphate. The 
writer has obtained lustrous dark deposits from this electro- 
lyte when worked at a temperature of about 200° F. with a 
platinum anode, the current density being about 5 amperes 
per square foot, and the voltage at the terminals of the cell 
being about 4. | u 

Bunsen experimented with the deposition of chromium, 
and succeeded in getting а good deposit of metal, which had 
the appearance of iron, but was leas alterable in moist air, 
and even resisted the action of boiling nitric acid, but was 
acted upon by dilute sulphuric acid and НО]. 

E. Piacet claims to have obtained beautiful deposits of 
cbromium by electrolysing an aqueous solution of chromic 
alum, to which һе added an alkaline sulphate and a small 
quantity of sulphuric acid. | 

The electro-refining of chromium has been tried by the 


firm of Messrs. Fred. Krupp, Essen, the object being to 
produce chromium free from carbon, no autions being 
taken to prevent the production of a metal containing iron 
or ferro-chromium. Double chlorides of the metals are used 
as an electrolyte, the anodes being of ordinary carbonised 
ferro-chromium, pave diaphragms being used to separate 
the anode and cathode compartments. 

Attempts have been made to deposit chromium alloys, and 
a patent was obtained in March, 1884. Alloys of chromium 
were prepared by heating chromium compounds with 
charcoal in а closed crucible, and pouring upon the reduoed 
mass 24 parts of copper and subsequently from 1 to 14 parts 
of molten tin, and then nn re-fusing, and casti 
in moulds of the desired forms. The plates thus form 
were used as anodes in a solution made by dissolving 1 lb. 
of cyanide of potassium and 1 lb. of carbonate of ammonia 
in 1 gallon of water heated to 150? F., until a good deposit 
was ae upon the cathode, a low current density being 
employed. 

А a solution of chromium chloride is electrolysed with 

a negative electrode of mercury, the mercury is found to 


take up but little chromium, a brownish-black chromium 


oxide being formed in the liquor. T. Féreé bas used with 
mercury a solution composed of 160 grms. of cry:tallised 
chromium chloride, with 100 grms. of conoentrated hydro- 
obloric acid, and 740 grms. of water, with a current of 22 
amperes. In this way he found it possible to obtain 1j 
kilos. of solid chromium amalgam in а very short time. 

The following table gives the comparative hardness of 


electro-deposited chromium, as represented by the number of 


grammes weight on a diamond point, required to produce a 
Boratch :— 


Hardness, 
Nickel electro- plate "t ТА .. 100 
Bheffield plate ... M й Я .. 100 
Antimony electro-plate 8 ae .. 90 
, Palladium (deposited bright) 925 .. 90 
Chromium deposited on copper s e 70 
Palladium electro-plate dee РЯ .. 66 
Cadmium silver alloy, 5 Ag., 395  ... .. 4P50 
Oadmium deposit d bright  ... we ое 40 
Bilver (burnished) iis iss Pu * 40 


ELECTROSTATIC CAPACITY OF WIRES. 


Br W. MOON. 


In electrostatic units the capacity of two coaxial cylinders is 


l 
5 1 
2 log. = ч) 
and the capacity between а wire and an infinite plane 
l 
4p’ (2) 
2 log. - a 
and that between two isolated wires is 
l : | 
Р 4 D (8) 
2 log. TRA 
If d, = d, formula (3) becomes 
D = (4) 


2 х 2 log. 2 


where “d” is the diameter of the wires and “p” their dis- 
tanoe apart. | | 
Formula (1) can be written 
"IU l 
5 5 
2 log. 2р ©) 
where “p” ів the radius of the outside cylinder and d 
the diameter of the inside cylinder, that is of a wire. 
Ik * v," the ratio of the electrostatic to the electro-magnetic 
units, is taken as 3 x 101°, then the preceding formule are 
reduced to electro-magnetic C. G. S. units by dividing by 
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у? = 9 x 109, And since there are 1015 C. G. S. units in a 
miorofarad, these formulæ are reduced to microfarads by 
multiplying them by 
10!5 1 
9 x 199 9 x 105 

And, further, if 7 is taken in miles = 160,931 centimetres, 
and common logs, are used, formule (2), (4) and (5) 
become 


1.03888 | 
4p’ (6) 


1. 03883 
2р’ 
2 log. 2 


(7) 


1. 03883 


2D’ (8) 
log. У 
where formula (6) gives the capacity іп inicro/arads of a 
mile of wire of diameter “d” suspended at a distance, р, 
from the earth. | 

Formula (7) gives the capacity between two wires of the 
same diameter entirely isolated from and other wires or the 
earth, It is important to bear in mind that this formula no 
longer applies when the two wires are in the presence of any 
other conductors, unless their distance apart is exceedingly 
rmall as compared with their distance from the other con- 
dactors, Formula (7) is not of itself, therefore, generally 
of use. | 

Formula (8) gives the capacity of a cable if, of course, it 
is multiplied by the specific inductive capacity of the 
dielectric, ы, A 

From formula (7) and (8) it will be seen that the capacity 
of two isolated wires of diameter “d” and distance apart 
“0, is bat half that of one wire entirely surrounded by a 
cylinder of radius * D." And it therefore follows that the 
capacity “Kaa” between а wire, “a,” anda number of 
other wires and the earth, cannot be as great as twice the 
capacity, Klab, between “a” and the nearest wire “ b,” if the 
two wires are of the same dismeter, *d," and are entirely 
isolated. 

In the cage of a number of aerial wires on poles, pro- 
bably the capacity, Kaa, between “a” and the remaining 
wires and earth is not as great as that between “a” and an 
infinite plane at the distance of the nearest wire. | 
It ig furthermore evident from formule (6) and (7) that 
two wires would have to be nearly in contact before their 
capacity as isolated wires was equal to that between either 
wire and the earth. And, therefore, the capacity between 
one wire and any system of wires and the earth, could in no 
case be as great as twice the capacity between one wire and 
the earth. | 

Although it would be difficult to calcalate the capacity 

tween one wire and a number of other wires and the earth, 

et it is evident that there are certain well defined limits 

ween which this capacity must lie, and it is not difficult 

to assign probable average values to the capacities of any 
such wires, | ' 

In the case of a number of wires on poles, the capacity, Kaa, 
of any one of them with the remaining wires and the earth 


is not much affected by the position the wire occupies on the 
poles. But the capacity, Kab, between any two wires is both 


affected by their ce apart and by their position with 
P . еы ы б^ ee e — — — — —— —— — —— . —— 
E | 
Weight of | Two isolated wires. 
Wire ; 
рег mile, 2 FCC 
d D = 12, D « 17. | D = 60. D ы 12, D ж 17. 

ан = = 
1001. | o9 | -0677 0074 | 0061 | -014 | 0133 
200 Ibs. | 712 | +00835 | 0078 | -0064 | 0147 | 014 
^0 lb. 158 | сов | -00835 ' 00675 | 0157 | 0147 
800 Ibs, | 224 0098 -0089 . 0071 | 0167 | 0187 


SSS (PT Nad de 


One wire Апа earth. 


respect to the other wires. When the value, Kaa, із known, 
it is not difficult to calculate the probable value of Ka, in 
any particular case. 

Since the capacity of one wire of diameter, “d,” sur- 
rounded by a oylinder of radius, “p,” is but twice that of 
two isolated wires of diameter, d," at a distance “D” apart, 
it follows that the capacity, Kaa, of a wire, “a,” entirely 
surrounded by wires at a distance, “Dp,” is leas than twice 
the capacity of two isolated wires at the same distance. Bat 
since the o on “a” is divided between a number of 
wires, the charge that each will take will be small, and there- 
fore the capacity between “a” and “ b” will be 


Kaa d 


Kab = ° 
4 ＋ D 


This is the minimum capacity between the two nearest 
wires on the poles. | 

When the other wires do not entirely surround “ a,” each 
will take a charge proportional to the square of its distance, 
and the whole дела given to the earth would be propor- 


tional to p во that the capacity between “a” and “b” 
would be 


D D* 
Applying the last formula to telephone circuits rotating in 
foct squares 


EN oe 288 Р 
226 ET 
Kaa d 

47 24% 
if “р” is taken in feet. 
On poles with 28 wires X E would vary between 8:8 and 


72; taking an average value of, вау, 5. 


k, Кае _ Ka 
"uoc 4 we wd 4 
t) Toy 
with only two wires on the poles, 
Kab = T 
le. 
+ d 


This is the maximum value of Kay. 

It will be seen that this capacity between two wires is 
small, lying, in fact, in practice, between „oth and ;',th of 
the capacity of one wire with the remainder and the earth. 

The charge that any wire “a” takes is 

Qa = Va Kaa + Vo Ка, + Ve Kuc &c., 
where va is the potential at “ a, and Kaa the capacity between 
“ a and the remaining wires, and earth = v, is the potential 
of „5, and Kay the capacity between “a” and 5, Ve is 
oe potential of “c,” and Kas the capacity between “а” 
and “c,” 


Kaua 


average Karl кей. 


ауе average 
capacity | 


Average | 
capacit 


"PN | of one wire | еке between two one wire of 
i | remainder | Wires of a & looped 
р = 60. D = 940. | circuit. 
0112 00955 0101 0127 
0117 0099 0105 0195 
0122 0103 0109 0145 
0128 | 0107 | 0118 | '015 | 00054 | 0155 
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Considering only the two wires of a looped circuit 
a = Va Коа T Vo Kad 
qo = Vb Kob + Va Кы. 


But Kaa = Kbb and Kab = Eba, 80 that the charges on each 
wire would be equal if Va = vi. But in a perfect looped 
circuit the potential will be zero at the distant end, and also in 
the middle of the source of the E.M.F., so that the loop may 
be regarded as two separate wirer, each actuated by half the 
E. M. F. of the circuit, and therefore, Va = у». and 


Qa = Va (Kaa + Kao) 
9 — = Kaa + Ka = K eff. 


That is the effective capacity of one wire of a perfect 
looped circuit may be taken as the sum of the capacity of 
either wire with the remainder and earth, and the capacity 
between the two wires of the loop. 

In any calculations relating to perfect telephone looped 

circuits one wire only of the loop shonld be taken, and it 
should be assumed that this wire is actuated by half the 
E.M.F. of the circuit. And the “effective capacity " given 
in the last formula should be taken as the capacity of the 
wire. 
The tab'e on p. 479 giving the capacity in microfarads of 
a mile of wire will cerve to illustrate this paper; “d” and 
“D” аге in inches, and the four copper wires are of gauges 
giving 100, 200, 400, and 800 Ibs. weight of wire per mile, 


SIDE LIGHTS ON CABLE ROUTES. 


II. 


WE Fave laid before our readers as concisely as may be, the 
story of the futile attempts made by the allied companies 
(the Eastern, Eastern Extension, and Eastern and South 
African Telegraph Companies) to confirm their оро, 
and to relieve themselves from the 5 com- 
petition—at the expense of the nation; we have shown how 
this very prosperous clique has failed in this endeavour, in 
spite of the sympathetic interests which they have err 
managed to inspire amongst a certain olass of officials. We 
omitted, however, to sufficiently р the fact that in 
the letter to the Chancellor of the Exchequer, dated Novem- 
ber 12tb, 1897, ard in which the Marquis of Tweeddale 
Jeaves in abeyance the prolongation of the cable beyond the 
Cape, to Australia, the clause intended to quash competition 
is left unchanged. If this clause had been acceded to, it 
would have prevented the Government from assisting by 
subsidy anyone who might desire to compte, on equal 
terms, with these already snbaidiced companies in either 
Africa, India, China, or Australasia. This absurd request 
was zummarily dismissed in the draft instructions to the 
Departmental Committee. ^ s 
erhaps that portion of the scheme on which we are 
trying to throw light, wbich relates particularly to the 
Eastern Extension Company, is the most interesting. We 
refer to the suggested prolongation of this cable from the 
Cape to Australia, which is now for convenience put into the 
background. We havefrequently drawn attention to the delaya 
and interruptions which occur on the Australian landlines, 
and find support for the views we have so often expressed, in 
a letter, dated February 25th last, addressed to the Ohancellor 
of the Exchequer by Mr. J. Denison Pender, who, as a 
director of the Eastern Extension Company, writes with full 
knowledge of the subject. Mr. Pender, in the course of bis 
letter, writes: “ I have the honour to inform you that in 
consequence of the recent uneatisfactory working of the 
Australian Government landlines (over which the company 
have no control) serious complaints have arisen both on this 
side and in the colonies, and deputations from chambers of 
commerce and other public bodies have waited on the 
Postmasters-General of New South Wales and Victoria with a 
view to ventilating the question and endeavouring to find an 
effectual remedy. 
“The Eastern Extension Company’s cables to Australia 
are landed at Port Darwin in the northern territory of South 
Australia and Roebuck Bay on the north coast of Western 


Australia, whence landlines belonging to and worked by the 
Governments of Sonth and Western Australia carry the tele- 
grams to Adelaide. The bulk of the traffic is tranamitted by 
the Port Darwin-Adelaide landline, the long coast line from 
Roebuck Bay to Adelaide being more or less unreliable. The 
proposed Cape-Australian cable, by landing at Perth, would 
cut out the most defective portion of this line, and conse- 
quently much shorten and improve the communication. It 
is, however, contended that the line between Perth and 
Adelaide, passing, as it does, through a sparsely populated 
count; y, would be liable to as much interruption as the Port 
Darwin-Adelaide line, and to meet this objection the Eastern 
Extension Company has intimated to the colonies its readi- 
ness to extend the proposed cable from Keeling or Perth to 
Albany, and thenoe lay a separate cable to Adelaide, thus 
making the new connection altogether independent of the 
long landlines complained of.” In return for this extension, 
which will have the effect of seriously decreasing the revenue 
of the landlines of Soath and Western Australis, “the 
company would require the Australasian colonies to continue 
the existing subsidy of 232,400 per annum for another 20 
years, or 10 years longer than the period named in the original 
proposal" That these landlines are very long, and very bed, 
no one bnt an interested colonial Postmaster-general would 
venture to deny. We have on а previous occasion pointed 
out that a telegram sent over the landline from Roebuck Bay 
to Burketown, in Queensland, would (assuming that it ever 
reached its destination) have to travel over a length of land- 
line greater than the distance between London and Calcutta, 
or several hundreds of miles more than the distance inter- 
vening between London and Vancouver. The admission 
made by Mr. Pender as to the landline from Roebuck Ba 
being more or less unreliable,” is only in accordance wi 
the statement made by Mr. Playford, the Agent-General of 
South Australia, at the Conference held in Ottawa. This 
unsatisfactory condition of affairs proves that the cable which 
was laid from Java to Roebuck Bay in 1889 cannot be looked 
upon ав an alternative to the two cables wbich run from tbe 
same point in Java, to Port Darwin, although it was laid 
with the intention of assaring communication with Austra- 
lasia when the Port Darwin cables were broken down. 

The Australian colonies, however, do not see the position 
in the same light as the associated companies, and at the 
Postal and Telegraphic Conference held in Tasmania in March- 
April last, at which all the colonies were represented, when 
the original scheme of the allied companies was di 
the two following resolutions were — 

That, in the absence of any satisfactory from 
the Eastern Extension Telegraph Company, and of any pro: 
posal at all except on the basis of an alternative cable vid 
Africa, this Conference is unable to make any fresh arrange- 
ments with that company.” Also, “That this Conference 
re-affirms the opinion that in the interests of Australasia the 
Pacifio cable project should be consummated as speedily . 
practicable, and that the Governments of the various Aus- 
tralasian colonics be requested to represent to the Imperial 
and Dominion Governments the foregoing opinion, 
with the proposal of the premiers, as to at their 
recent Conference held in Melbourne, viz., ‘That if Great 
Britain and Canada would each contribute one-third of the 
cost, the colonies would be prepared to contribute the 
remaining one-third.’ ” 

In the course of this discussion much dissatisfaction 
was expressed at the unwillingness of the above-mentioned 
company to meet the colonies, even to the extent of 
replying to the plain questions put to them as to 
arrangements consequent on the approaching expir) 
the annual subsidy of £82,400 at present paid to the 
company by the colonies. In the course of his remarks 
the Hon. Mr. J. Gavan Doffy said that “They had spoon- 
fed the company, and the more they fed it the more 
spoon-fed it wanted to be.” A strong feeling in favour of 
an alternative cable vid the Pacific to Oanada was also 
shown, and in reference to this Mr. Gavan Doffy said : “ That 
project was entertained very fairly, and at one time it 
as though the line would be immediately constructed. Bat 
for some reason or other a blight had come over it, and they 
did not now hear of it." The cause of this “ blight” will 
bear some examination. | 

In the first place, it is only right to give the allied com 
panies credit for the manner in which they have so long, 


ction the Pg 
olonies ia x 
eling or Pe: 
0 Ай: 
dependere: 
or this tu 
irg (be me 
Аш" 
ёк: 
| for ant. 
ed in бест 
р, and en 
I. gte x 
«с 
m hes 
ing (ise 
length d g 
Е" 
distane I 
The sz 
Netzt; 
vot t 
а 
uim. L 
г: 
not K 
m in: 
him 
yi iE 
in 


Vol 49. No, 1,088, Виртимвив 30,189] THE ELECTRICAL REVIEW. 481 


and heretofore so successfully, managed . to delay the estab- 
lishment of a competing cable across the Pacific. It is no 
more than natural that the Eastern Extension Company 
should strongly object to the lapsing of subsidies, and to 
the loss of about 50 per cent. of the revenue which they 
now derive from Australasian traffic, which in 1897 
amounted to a total of some £530,000. With this position 
in view, it is easy to understand the opinion expressed by Sir 
Sandford Fleming, who, in his very temperate report to 
the Canadian Government on the evidence given in the 
Colonial Office before the Pacific Cable Commission at the 
end of 1896,* expresses himself as follows in reference to 
this company :— : 

“Tt may indeed be held that the company has alwa 
assumed an attitude of hostility to the aspirations of Cana 
in respect to the proposed cable, and have for years strenn- 
ously opposed all efforts to advance her own and Imperial 
interests on the Pacific in connection with the union of 
Australasia and British North America telegraphically. Be 
that as it may, I can only repeat the view I have often ex- 

, that if the exigencies of the Empire, as a whole, 
emand the establishment of a national work which will 
interfere with the operations of this private company, every 
reasonable consideration should be extended to that company 
by those upon whom it has jast claims, Bat it cannot be 
supposed that the public interests must be entirely set aside 
in order that the company may for ever continue to receive 
dividends, I will again refer to the position of the 
Eastern Extension Company, and suggest a means by which, 
as it ap to me, the matter can be adjasted in the spirit 
of justice and fairness.” 

Sir Sandford Fleming also poi ats out that © All doub‘s as 
to the practicability of laying an electric cable from the western 
coast of Canada to the Australasian colonies, touching only 
on islands in the possession of Great Britain, is now entirel 
set at rest. The best authorities known were examined, 
and not one of them expressed the least misgiving on this 
point.” 

In this report reference is also made to what has been one 
of the moat serious canses of obstruction in the progress of 
the Pacific cable project. Sir Sandford Fleming writes: “ I 
have pointed out in what respect there is a general agree- 
ment in the views expressed by the several gentlemen 
examined by the Committee. I shall now refer to an extra- 
ordinary diversity of opinion. In this diversity I find 
ranged on one side the agents the Eastern Extension Telegraph 
Company and two officers of the Post Office Department. On 
the other side, all the highest authorities on electrical science, 
together with the managers of two important ocean cables, 
whose evidence was submitted to the Committee. 

“The two officers were Mr. J. C. Lamb, secretary, and 

Mr. W. H. Preece, engineer-in-chief and electrician to the 
General Post Office, London. Their evidence in the main 
agrees with that of the gentlemen who appeared on behalf of 
the Eastern Extension Telegraph Company, whose views are 
adverse to the establishment of the proposed Pacific cable. 
. “The antagonistic evidence is voluminous. If examined, 
it will be seen that the gentlemen who submitted it are sub- 
stantially of one mind on many subjects. The tone and 
substance of their observations leaves the impression that 
they do not look upon the Pacific cable as a necessary or 
desirable ing, and that if established as designed, it 
would be inadequate in capacity and a heavy burden on the 
blic exchequer. I could not venture (here) to take up the 
me necessary to refute the whole evidence." 

Apparently these remarks are principally intended to apply 
to the preposterous estimate which is contained in a report 
dated July 5th, 1893, published in the Proceedings of the 
Ottawa Conference. Concerning this estimate, Sir Sandford 
Fleming writes: * We have thus presented to us the 
estimate of the officers of the Post Office Department, 
amounting in all to £3,264,000. The Canadian Govern- 
ment has a bond fide tender to carry out in a complete and 
satisfactory manner precisely the same work for £1,517,000. 


К 


Government from the 
т Sandford Fleming 


in regard to the same subject. 


“ What can be said of such a discrepancy as this? I 
entertain no doubt as to the great ability, the varied in- 
formation, and the value of the services of these gentlemen. 
I can only regret that, in my extremely limited knowledge 
of them, I should be so unfortunate as to be driven to the 
conclusion that, however important the offices they fill, their 
importance does not make the occupants of the office infal- 
lible. In short, I am constrained to form the opinion that 
they have made а grave mistake, and that to this mistake, 
and to the unfortunate letter of Mr. Lamb in which it is 
contained, may be traced the seeming antagonism to a 
Pacific cable, which will be found in the evidence recently 
submitted.” 

That the adjective which we have used to describe this 
estimate is quite warranted, will b2 at once admitted by 
anyone with technical knowledge who reads the report in 
question, The mere suggestion that the core of the cable 
mentioned should have equal weights of copper and gutta- 

rcha (940 lbs. of each) is quite enough, without going 
urther into the matter, to show that the report is utterly 
valueless. It is obvious that such a report as that above 
referred to being officially circulated, must have had a most 
prejudicial effect as far as the Pacific cable p:oject is con- 
cerned. We also find that, as far back as September, 1888, 
їп а minute on a letter from the then Secretary of State for 
the Colonies (Lord Knutsford) the following occurs, above 
the signature of Sir Charles Todd, who was then, and still 
continues to be, Postmaster-General of South Australia: 
“In face of the known difficulties arising from coral reefs, 
and the enormous depth of the Pucific along the route pro- 
posed, estimated at 12,000 fathoms in some places," &c., &c, 
After this display of ignorance of a subject, on which his 
opinion is conveniently accepted by the Government of 
South Australia, it is not surprising to find in the same 
minute the following assertion advanced by Sir Charles 
Todd :—“ As the Government are aware, I have given this 
subject very great and careful consideration, more во, per- 
haps, than anyone else.” In all probability the reference 
made by this Postmaster to the “ enormous depths of the 
Pacific " can be traced to a blunder in the evidence given 
by another Post Office official before the Colonial Conference 
of 1887. We cannot but attribute a handsome share of the 
misunderstandings and false reports, to the delay in the 
survey of the Pacific cable route, which was unanimously 
recommended by the delegates to the Colonial Confer- 
ence held in London in 1887, and which is not yet com- 
pleted. The Hydrographer (Admiral Sir W. J. L. Whar- 
ton) has in his report dated February 28th, 1887, 10 

years ago! (figures corrected to 1892) expressed him- 
self as follows: —“ My general conclusion is that if the 
Government i8 to aid in а substantial manner any scheme 
for multiplying the lines of communication to Australia, it 
should be in the direction of triplicating, by means of sea 
cables, those portions of tbe existing route which are now 
duplicated by foreign landlines." 

n view of such an opinion it is not surprising to find 
that the survey recommended by the Colonial Conference is 
of slow Bm Pae We may вау here that when the 
Hydrographical Department of the United States undertook 
the survey for the American cable, soon to be laid from San 
Francisco to Honolulu, the work (about a third of that 
required for the Pacific cable scheme) was very fully carried 
out in three months. 

Besides these serious stumbling blocks in the way of the 
Pacific cable, we must remember that in some of the Con- 
ferences held, some of the Di cis had no special or 
technical knowledge of the subject; thus we find that in the 
Colonial Conferenoe in Ottawa in 1894, the Hon. Thomas 
Playford, representing South Australia, emphatically asserts 
(and this after having been corrected) that no soundings 
from San Francisco to Honolulu had been taken since 1887, 
which proved that he was quite uninformed of the very 
complete series of soundings taken by the United States 
Government in 1892-98 for the San Francisco-Hawaii cable, 
а matter vitally affecting the subject on which he was sup- 

to speak with intelligence. 

Added to such misconceptions, arising from insufficient or 
incorrect information, we should not omit to say that the 
Australian colonies have from time to time been quite 
satisfied with the reductions of rates which they have received, 
by using the leverage of proposing to support the Pacific 
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cable, but that after each reduction they have ceased to 
interest themselves in the iw ject. That the reductions were 
quite justifiable is proved by the steady increase of the 
revenue of the company concerned. For information regard- 
ing the financial position, revenue, &., of the Eastern 
Extension Company, we refer our readers {о an analysi 
made by Sir Sandford Fleming, which we published last 
week, In conclusion, we would express a hope that the 
allied companies will not be permitted in any way to close 
the doors on the pro of telegraph enterprise. Besides 
the large revenues derived from traffic, these companies, 
together with others in which they are interested, have 
already received in subsidies, guarantees, &c., a sum in excess 
of £3,000,000, and it would be extremely unwise to still 
further strengthen against competition the position of these 
“ gpoon-fed " monopolists. 


THERMAL EFFICIENCY OF STEAM 
ENGINES. 


(Continued from page 446 ) 


II. 


Tne first, or preliminary, report of the committee was very brief) 
and consisted of three statements :— 

1. That the statement of engine performance in water consump- 
tion per I.H.P.-hour is undesirable. 

2. That the statement should be in terms of thermal units per 
I. H. P., and, if possible, per B H.P. also. 

3. That the thermal unite fur a perfect engine under the same con- 
ditions should be stated, so as to give a gauge of the imperfections 
of the actual engine. 

In their final report the committee at once give the thermal effi- 
ciency аз the quotient of the heat utilised, divided by the heat su 
plied to the engine. The heat utilised is ascertained by simply 
converting the work shown by the diagram or brake strap into its 
heat equivalent. 

The heat supplied is that necessary to produce steam at constant 
pressure from water supplied at the temperature of the engine 
exhaust, the rule beirg applicable to both saturated and superheated 
steam, and to condensing and non-condensing engines. 

They consider undesirable the term thermal efficiency, апа prefer 
to say efficiency ratio in com ап actual with the ideal or per 
fect engine for the same conditions. The committee had some diffi. 
culty in settling on the lower limit of temperature, but finally 
decided it as being that of the steam in the exhaust pipe close to the 
engine but outside it, i e., away from the cylinder. This recom- 
mendation is seen to cover engines working against large back pres- 
sures or at high altitudes in a low pressure 5 The thermal 
cfficiency of the Rankire cycle is thus formulated :— 


en (E) omit qs 


where T, is the absolute t«mperature cf saturated steam af the stop 
valve, and T, that at the exhaust flange, and La is the latent beat of 
steam at temperature 14. Calling this thermal efficiency x, the B. T. U. 
per minute per Н.Р. for the standard engine of comparison is 
424 + B. 

For the efficiency, в, of superheated steam the formula (1) is 
altered in the numerator tbe sddition of tbe quantity 048 
(та — Ta) after the second bracket, and by the addition after the final 
quantity of the expression 


< (r. x 0°48 hyp. log. =), | 


the denominator being extended by the addition of 0 48 (Ta ~ Ta) 
where Ta, is the absolute temperature of the steam at the stop valve. 
Bimilarly the B. T. U. for superheated steam is 424 + m, where m, is 
the thermal є сіепсу as pr formula. Curves have been to 
show the B.T.U. per minute for varicus conditions. e specific 
beat of steam is taken as 048, but doubts are thrown on ite 
correctness for superheated steam. 

Tne efficiency ratio of an engine is the ratio of the B. T. U. actually 
consumed by the engine to the B. T. U. required (by the formule fore- 
going) Ly the standard engine. 

Finally, it is recommended that the authors cf all papers 
presented to the Institution bearing on steam engine economy con- 
form to the lecommendation cf the committee. Appendices are 
given detailing some of the experiments in the determination of 
temperatures, and а table of 14 examples of engines under varying 
conditions reduced to the basis of the report for actual comparison. 
The celebrated Milwaukee pump which is well known as having 
given & good record, shows а rendering of only 79 per cent.of its 
possibilities; this is about the best for saturated steam yet obtained. 


GAS PRODUCERS. 


A cUBIOUS8 misapprehension occurs in an article on 
Mr, A. Bement кен ч аши Л бе vesper e үрен 
gas producers, and refers to the use ucer gas for power purposes 
as outside serious consideration for combustion engines. He 
then states that where producer gas is made as а bye-product, as in 
the blast furnace, it may be available for use in gas but, and 
here comes the most extraordinary statement, it must go direct to the 
gas engine a£ a high temperature and without much effort at purification 
as this would result in such reduction of temperature as to prevent com- 
bustion.” Now, what nonsense bave we here. The gases from a 
blast furnace escape at about 500° to 600° F. and ocoupy therefore 
about double normal volume. 

If used hot a less volume could be admitted to the cylinder and 
the power of the engine would be reduced. The whole statement is 
absolutely fallacious, for not only can the gas be purified, and it is 
also desirable to do so, but it can and should be cooled for use in the 
Otto cycle engine. 

Mr. Bement, however, sees no virtue save in water gas, of which he 
gives the analysis : — 


Hydrogen pos 18: . . 5189 
co o. 4008 
CO, sie ae wen sv. —— 4`Е0 
CB. sie = 2 .. 010 
М: ч ^ iE dw ai owe 313 
1000 


No doubt the above isa sufficiently satisfactory gas for metal- 
lorgical purposes requiring a bigh tempersture which cannot be got 
from poor or producer gas. But to produce this gas steam must be 
blown through brightly incandescent carbon. In a few minutes the 
carbon is cooled down below the temperature of water dissociation, 
and the operation must be stopped and air blown in to get 
up the heat again during which time producer gas is made aud blown 
brian: a waste. To make 1,000 cubic feet of water gas about 60 lbs. 
of carbon are required, of which about 15 lbs. appears in the gas, 
and the remaining 45 lbs. goes to waste in the air blow period. In 
Dillwik’s system of water gas 8 described, the amount of 
gas per ton of fuel is fully doubled. This appears to be due simply 
to increased intensity and shorter duration of the air blast 
producing a high degree of incandescence, and the following analyses 
are given of the water gas prcduced :— 


H YT 52:43 50:09 
CO - see 38 30 39 95 
CO, 2 T 4 73 5:38 
O ius с 074 122 
N soe А 3't0 336 

100 00 100 00 


e air blast period gives a very poor gas, of which two analyses 
show:— 


CO, cee ave 17:90 18 8n 
CO sai * 180 1'0 
N Ms "T" 78 60 79 50 
О se oes 1-70 070 

100:00 100 00 


Buch a strong gas as water gas is not required for pre purposes 
though, as stated above, it is necossary for high tem uros. 
Certainly, as yet, a high temperature is not wanted in the water 
cooled cylinder of a gas engine and it is better for power gas to keep 
up one uniform and steady production, utilising, it may be, as 
much moisture as the circumstances will admit of being split up in 
the producer, and thus using some heat otherwise wasted, but not 
going to the extent of cooling the fuel bed below a point of good 
efficiency which might endanger the perfect operation. Where Mr. 
Bement has obtained his ideas of the uselessness of producer and of 
blast furnace gas in face of their now use in England, France, 
Belgium and Germany it is difficult to guess. Only a few days ago 
we were shown in London two gas engiries of 50 Н.Р. rating working 
with producer gas of the “ poor” description. The 

in water gas production is not the 5 to ita use. There 
must be a steam boiler to produce the blowing steam, and at once the 
old boiler is re-introduced, which it is the mission of gas power to 
abolish, and we have observed that the boilers of gas-producing 
plants are rarely presentable. 


THE BRADFORD TRAMWAY ACCIDENT. 


Тнв Board of Trade inquiry into the cause of the electric tramway 
accident in Bradford on Monday 19th inst. was opened yesterday week 
by Major Cardew, R. E., in the Bradford Town Hall. Mr. F. Stevens, the 
deputy town clerk, appeared for the Oorporation; Mr. H. Wadd 
ton, Mr. J. Elliott, and Mr. Tetley represented several of the injured 
passengers ; Mr. T. L. Atkinson ap for the relatives of the man 

cake, who was killed in the accident; Mr. J. A. Bucknill for the 
F Company, which supplied the electrical equipment of 

e line. 

The first witness called was Ерутн Epwanps, head inspector of 
the Great Horton line of electric tramways, who produced 
his daily report, which contained his remarks on the accident 
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In it be said that after the accident he examined the car and found 
tbat the wheels were badly flatted, as though they had been skidding 
some distance. The band brake was in good working order, aleo the 


tand - valve gearing. The rand box was empty, but this had evidently 
been caused by the car going over, ав there was а large quantity of 
sand about the inside of the car. There were also two bags of sand, 
which bad been kept in reserve, under the car seat. He also ex- 
amined the rails which the car went over, and found them in places 
completely filled up with sand." Another statement on the rame 
report was as follows:—‘ Driver Clarkson ai coy his car running 
over the end of the line at Morley Street terminus at 2.15 p.m., his 
explanation being that a street watering cart had made the rails 
greasy, causing the car wheels to ekid. He was delayed about 10 
minutes. Driver Pickles (No 8 car) met with an accident owing to 
the trolley coming off the wire near the Crown Inn, and getting bent, 
had to be taken to the depot.“ 

In answer to questions, WrTNESS said there was a heavy traffic that 
morning, and he put on two extra cars, and No. 16, the car which was 
overturned, was one of them. He denied that he had had any com- 
plaints as to the running of the cars, save on the first day, when the 
system was opened to the public. On that day the drivers com- 
plained of the brakes. After the first day they were satisfied, but he 
believed a stiffer brake would be safer, and personally, did not con- 
sider the electrical brake sufficient on a greasy rail. 

James Spxicut, fitter at the Horton Bank Top Depót, said that 
when the cars left the depót that morning they were in good working 
order, there was plenty of sand in the boxes, and there were no flata 
on the wheels, He admitted on that morning bavirg received a note 
from the manager, saying, " Look well after the cars at the Horton 
end, and рау special attention to brakes and sand." 

Mr. C. J. SPESOER, general manager of the electric trams, stated 
that he instructed the starting out of extra cars. No. 16 was 
one of them. There was no driver available, and he sent messengers. 
forone. He ran the car ont of the shed himself, and on the way to 
Bradford met Mongovin, one of the company's drivers. Witness said 
that on the way down to town he “instructed” the driver as to the 
use of the brakes, but afterwards he modified the expression, and said 
what he meant to say was, that he cautioned Mongovin to be careful, 
as the rails were greasy. He denied having previously received any 
definite complaints as to the working of the Great Horton line, but 
added that he was not ratisfled with the brake power on the cars 
when the rails were greasy. He had recommended to the Tramways 
Committee the necessity for slipper brakes, and they were about to 
be fixed. He saw danger unless they were attached, and the com- 
mittes decided on having them a fortnight ago. He bad bad nine 

ears’ experience on electrical tramways, but had not been manager 
ore. He denied that any training was necessary for a conductor, 
but they always trained their drivers. Mongovin had been a con- 
ductor, and bad been instructed in driving for a week during his 
spare time. He was of opinion that the electrical brake should be 
spplied for the purpose of checking speed throughout tbe whole of & 
journey from Horton Bank Top, and he would have no fear in 
driving the cars under present conditions. He sdmitted that the 
drivers had no proper meal hours. Asked why the running of the 
cars was continued after the accident, in face of the greasy rails, he 
said they soon dried, and after consultation with the chairman, they 
agreed there was no danger. 

Mr. Jauss PARKER, of Pickles Lane, Great Horton, volunteered to 
give evidence. Hesaid he was formerly a member of the Bradford 

ion, and had taken a deep interest in the making of the tram- 

Way to that district. He had not desired to give evidence, but bad 

felt that he should, in the public interest, tell what he had observed. 

He related how that on the 14th inst, he got on to а car at Pickles 

оа and he bad not been in long before the driver set off 
all speed. 

The Drrorr Town СгЕвк: What do you call full speed? 

Wrrunss: Well, I mean it was running away. It was like a run- 
away horse. Proceeding, witness said the tram stopped at Smith 
Hill Lane, and on resuming his journey the driver adopted the same 
speed—like a runaway horse. 

The Іхврестов: Well, that would be about 15 miles an bour ? 

Wrrurss: Yes, it would be that. When he got to Cross Lane 
Ends some ladies signalled the conductor, but the driver was quite 
unable to stop the car. With the remark, The driver has lost con- 
trol,” witness jumped off the car as it was going at full speed. Before 
Jumping off, witness said to the guard: “This man has had no 
experience in driving.” He replied: "No; he isa guard up Bolton 

He bas had no ence in driving.” 

Mr. Wappmaron : Is it your opinion that, as a general rule, from 
your observations since this line was opened, that the cars have been 
driven at a greater speed than was conducive to public safety? — 

WrrNESS: That is it. They have driven over some of the points 
шшш а speed that it is a wonder more accidents bave not 


Have you mentioned it to the conductors ?— Yes, to the respective 
Conductors. To compare the driving on the two routes, he should 
certainly prefer to travel on the Bolton Road route. 

Mr. Wappincrom: Ате the Horton Road trams driven more reck- 
lemly than on Bolton Road? 

Wrrnxss; Yes, and there ought to be the question raised why it 


Үттивез aleo complained of certain of the curves on the line, 
and said on Sanday Jast he saw a driver jump off his car, look round 
. The and go back again, without ever stopping the car. 

"ws Ixsproton: Ате you prepared to swear that ? 
be 8; Yes, I am ; and I remarked what а calamity there would 

Y the car began to slip back with no one in charge. | 
result: m you jumped off at full speed the other day? With what 

Mr. Pa s I nearly chucked my neck out. | 
Р said he could call witnesses to prove his assertion. 


He was of opinion that the Corporation conld not secure qualified 


men to act as drivers at 5j per hour. 
There was a discussion at this point as to who should call eye- 


witnesses of the accident. Mr. Brevens said he bad no such wit- 
nesses, and Mr. Arxmgon said be could not advise a client of his to 
give evidence, as claims for compensation might follow. He 
е ин it as the duty of the Corporation to provide further 
evidence. 

The Матов said the Corporation desired the fullest investiga- 
Ron and it was arranged to endeavour to get other witnesses after 

uncheon. 

Mr. J. H. Cox, the city surveyor, was called to olear up а point 
raised as to some work being performed to the permarent way on the 
Sunday after the accident. He ssid the work was simply the unscrew- 
ing of some tie bars on the up line. The work bad nothing to do with 
the line on which the accident happened. 

The IxsPECTOBR: Is the down line all right in your opinion? 

Mr. Оох: Quite right, sir. Previous to the accident no car hag 
run off the line at the curves. 

Have you any trouble at all with the curves ?— None whatever. 
He noticed on examining the car after the accident that there was a 
flat on each wheel extending about 24 inches. That indicated that 
the wheels had skidded for a considerable distance. He also stated 
that there was no opposition on the part of the public to any portion 
of the route, which was the best they could take. 

An adjournment was made for luncheon at this poinf, and on 
resuming the Inspector stated that he had visited the scene of the 
accident, and whilst there had taken the opportunity of getting the 
evidences of three bystanders. Dr. Sargent stated that the speed of 
the car down the road was about 12 miles an hour. Mrs. Hustler, of 
Great Horton Road, told him that she saw the accident. She also 
stated that this particular car always made a grating noise when 
running on the up line, and that on two previous occasions it had 
run off the metals at the corner of Grange Road. The evidence of a 
man named F. Greenwood, of 236, Horton Road, was to the effect 
that all the wheels were locked, and that tbe car was goiog at a 
greater speed than six miles an hour. The speed, be said, was more 
like that of a railway train. 

Mr. W. Беннетт, of Mount Pleasant, Queensbury, was called, and 
stated he was an outside passenger on the car when the accident 
happened. When they were near Canon Mill, some 300 or 400 yards 
before reaching the scene of the accident, they increased their speed 
considerably, and & woman called out to the conductor to put on the 
brake. He did so, using the band brake, but they continued to gain 
speed until the car overturned. He did not see the ccnductor vse 
the electrical brake, and did not notice whether there was sand on the 
back. There was, bowever, sand in his pocket after the accident. He 
thought they travelled about as fest as an ordinary train. 

Alderman Сота, chairman of the Tramways Committee, in reply 
to Mr. Atkinson's question as to whether the Committee left the 
appointment of the drivers with the manager, said the Committee ad ver- 
tised for conductors and drivers, and they got 600 applications. Mr. 
Spencer was present at all tbe meetings of the Committee, and he 
thought the Committee and the manager were capable of selecting 
the best men. The Committee spent five or six evenings in making 
the selections. Since then the manager had consulted with him as to 
the appointments. The appointments, however, had usually been left 
with the manager. When he thought men were fit he put them on; 
if he did not think them fit they were not engaged. He admitted, 
however, that names had been recommended to the manager, though 
he had not heard of one member of the Committee boasting that he 
bad obtained appointments as drivers for eix men. He did not think 
the drivers could be better selected if they were left entirely to the 
manager. He asserted that an extra car was put on to allow the men 
to take their meals at Bank Top, but sdmitted that the maximum time 
allowed was a quarter of an hour. Personally, he expressed the opinion 
that the brake power on the cars was sufficient, and he spoke from 
experience, having driven them frequently. 

At first the Alderman declined to express an opinion as to the 
cause of the accident, but he was pressed by the Inspector, who 
asked: I want your opinion as to the efficiency of the brakes. I 
think you said you bave every confidence in the brake power that it 


is sufficient? . 
Alderman CowairrL: I will undertake to drive one of the cars аё 


any time. 

If that is so, dces it not follow that if the man had worked the 
electrical brake properly the accident would not have happened ?— 
That is the conclusion it comes to in my mind. 


Mr. Ковевт BLACKWELL, engineering contractor, gave evidence at 
the request of the Inspector, and stated that in Bristol, where the 


tramway system was one of the most successful in the country, there 
was a steeper gradient, narrower streets, and more traffic, and the 
speed was greater than that rua in Bradford. The system was the 
ваше at Bristol as at Bradford. Не did not think it an advantage 
for a driver to have an electrical or mechanical knowledge. The less 
he had, the better for the line. What & man wanted was to know 
how to work tbe brake, and a thorough knowledge of the route. 

The IwsPECTOR: What is your opinion as to the cause of the 
accident ? 

Mr. BLACKWELL: Entirely the human element. My opinion is 
that bu пе кн head. I do not think he has done as а man 
should do, after ong experience which makes it im ibl 
a man to take a false action. peor 

Do you think the driver should have been started after а week's 
experience ?— That must depend upon the man. The drivers were 
5 the supervision of the representative of the Westinghouse 

ompany. 

Is it possible to educate a driver іп a week ?—Yes, to drive slow. 

The inquiry was then adjourned until such time as the conductor 
and the driver, both of whom were injured, are able to give evidence, 


— —-—-— — ::——: — --— 


484 


THE ELECTRICAL REVIEW. [vol 43. No. 1,088, Вкрткмвїзв 30, 1996, 


— n— À—————————À———————————À————————À———————————Á9—PÓá—— RÀ ÀÀÀ9;(/—') TQ 


REVIEWS. 


Introduction to Algebra for the use of Secondary Schools and 
Technical Colleges. By G. CHRTSTAL, M A, LL.D. 
London: Adam and Charles Black. 


Notwithstanding its title this book seems to be rather an 
essay on teaching algebra, than an actual manual, and to be 
addressed to teachers rather than to students. A large 
amount of 1 7705 for an elementary work, is occupied with 
discussions of the exact meanings of the terms and processes 
employed, and while the processes only extend to the solu- 
tion of quadratio equations, the book is prefaced by a list of 
the names of nearly 250 algebraical terms. Short essays 
on what are rather philosophical points than points of 
practice occur frequently, and replace the set theorems usual 
in books on algebra. The ruling idea of the book seems to 
be that the student should spend more time than has hitherto 
been usual on consideration of the conceptions and logical 
processes employed in algebra, and less in learning artifices 
for solving problems. The nature of functions is freely 
illustrated by geometrical applications, and a good deal of 
space is occupied with analytical geometry. The examples 
are very numerous. 

Engineers who devote their time to practical applications 
of these things may well hesitate to express an opinion on 
the educational views of Prof. Chrystal, but the character of 
his method is so diametrically opposed to the conclusions of 
our smaller experience that with some diffidence we venture 
to criticise it, 

Comprehension of the nature of the symbols and opera- 
tions he has learnt to use comes with thought to a reflecting 
student, and others cannot acquire it; that this compre- 
hension should be acquired is the aim of the mathematical 
teacher. 

In most cases the result will, we think, be reached most 
quickly by pushing the student through the subject at a 
fair speed, but it will not be possible for him to take a clear 
view of his position till he has made some considerable 
advance. The details of the ascent are best viewed from 
the top of the hill, Knowledge must precede consideration 
of the nature of knowledge. 

In algebra the theory of equations may well be left till the 
artifices for solving them have been mastered, and numerous 
examples solved, when the theory becomes easy and lucid. 
The theory of functions may be taken after the analytical 
geometry of conics, and the differential calculus. Quater- 
nions and the use of a potential function then throw a flood 
of light upon the whole of the earlier subject only com- 
parable to a revelation. This criticism applies, of course, 
more directly to the accepted mode of teaching geometry than 
to Prof. Chrystal’s work. The course of reasoning of Euclid’s 
first book is only fully appreciable by a logician advanced 
enough to be dissatisfied with the definitions, Is this repulsive 
style of argument and definition necessary or desirable to 
teach a boy to draw a triangle with three given sides, or to 
prove the forty-seventh proposition? Is not the pons 
asinorum obviously true on statement? It seems clear that 
a student could learn in a given course of study an immensely 
larger body of geometrical . than is proved by 
Euclid, without undergoing what is to many the intolerable 
labour of learning him. То many students Prof. Chrystal’s 
unfamiliar technical terms for simple properties of number 
will prove as repulsive as Euclid, and it appears to us that 
our own youthful progress in algebra might have been greatly 
delayed had we been invited to refer continually to its 
fundamental laws. On the other hand we can remember 
being greatly encouraged by learning to employ an artifice 
which was only justified by а later stage of knowledge. 


An Introductory Course of Practical Magnetism and 
Electricity. By J. REGINALD AsHWoRTH, B. Se. (Vict.). 
London: Whittaker & Co. 


This little book describes a series of simple experiments on 
magnetism and electricity for students ander the syllabus of 
the Science and Art Department. Its aims may best be 
described by an extract from the author’s preface. He says: 
“In arranging the experiments it has been my aim to use 
very simple and inexpensive apparatus, so that no school need 


be deterred on the ground of expense from adding practical 
to theoretical teaching; to avoid unnecessarily introducing 
algebraic symbols and formulæ, so that students of slender 
mathematical knowledge will not find the work beyond their 
comprehension; and to make the exercises lead progressively 
from qualitative to quantitative results.” Great care anda 
considerable amount of thought and ingenuity have evidently 
been given tothe work. We should think it is well adapted 
to its object. 


CORRESPONDENCE. 


Boosters and Rectifiers. 


Will you kindly explain how a booster and a storage 
battery are usually connected together to give the required 
variation in pressure? For instance, in a recent issue, 
page 853, first column, last paragraph but three; has the 
armature of the booster to carry the whole 1,200 H.P, 
which is the maximum capacity of the cells ? 


C. B. Nixon. 


P.S.—Will you also tell me where І can find the proper 
definitions both of a “rectifier” and a “ booster,” [e 
you will kindly give them as they appear to be too modern 

or the text-books. | 


[A “booster” is a slang American term for а motor- 
generator when applied to raise the pressure of an electric 
circuit. The motor is coupled across the mains as папа, 
while the generator armature is coupled in series as in figure 
herewith. N P are the mains of the circuit, B battery, x 
motor, G generator, т, load. The booster does not carry all 
the horse-power. It carries all the current, adding a few 


Fra. 2. 


volts to make up for the drop due to fall in pressure in the 
battery; say it adds 5 volts with current of 1,000 amperes, 
then the motor would carry only a little over 6 H.P., which 
is a small fraction of, say, 100 kilowatts. 

A “rectifier” is à commutator driven by a synchronous 
alternating motor for the p of converting an alternst- 
ing current into unidirectional pulsating ourrent. The line 
(fig. 2), being neutral, alternating pulsates as much above 
SN zero, a unidirectional current pulaates all above zero, 
never reverses in sign. We don't know where any better 
definitions than these are to be found.—Ens. ELEC. BEv.] 


The Production and Applications of Ozone. 


M. Andreoli surpasses, even himself, in the number of 
misstatements contained in his last letter:— — ү 

(а) He states that I have never seen an ozoniser at work. 
I have seen several, . 

(b) He states indirectly that I have no practical know- 
ledge of electrolysis. This is absolutely untrue. — T 

(c) He states that I hate ozone and disbelieve in h 
future. The first is absurd; the second 1s disproved by the 
latter part of my article. "EP ; 

May I point out to M. Andreoli that he is mistaken Ш 
supposing that I am in any sense a competitor with him in 
his particular sphere. Everyone appreciates that M. eise 
knows all about ozone that is worth knowing ; and some, 
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а perusal of all his writings, may be forgiven for believirg 
that he invented it. The mere fact that M. Andreoli is 
roducing а second book upon “ Ozone ” is sufficient to lift 
fim into the position of an international suthority—upon 
“The Andreoli Ozoniser.” As there are at the present time 
only two industrial applications of ozone operating upon a 
commercial basis known to me, 400 pages certainly seems 
rather a liberal allowance of space for treatment of the 
subject; and without wishing to appear boastful, I may 
state that I would undertake to compress all the matter of 

ctical value into one-tenth of the space, with copies of 

. Andreoli’s patents thrown in, to preserve the necessary 
“local colour " of the publication. 

With regard to M. Andreoli’s denial of ever having 
attempted to boom ozone, I am, of course, ready personally to 
accept it, if the word “boom” be interpreted according to 
M. Andreoli’s definition, and not according to my own, 
which is evidently slightly different. 

With the whole of the correspondence before them, I am 
afraid, however, that your readers will find some difficulty in 
deciding—not whether a boom existe—but whether its real 
object be * Ozone or “ Andreoli.” 


John B. C. Kershaw. 
London, September 28rd, 1898. 


“Some Motors and a Moral.” 


In the discussion at the Mechanical Section of the British 
Association, I congratulated Mr. Gibbings upon the number 
of motors used on the circuits of the four cities, Manchester, 
Liverpool, Edinburgh, and Glasgow, which are supplied by 
continuous currents. I also pointed out that there was one 
city in which more motors (in total гое гот were used 
than in Manchester, DEVE TOU Edinburgh, and Glasgow 
pat together; and that this station, of which he con- 
veniently omitted all mention, was supplying single-phase 
alternate currents. 

Why you should represent me as “ inveighing in un- 
measured terms against continuous current motore, and 
indulging in a piece of special pleading on behalf of the 
three-phase system," I do not know. My main endeavour 
was to point out some facts which Mr. Gibbings had sup- 
pressed ; and these facts happened to be chiefly not three- 

In fact, I cited not one single three-phase case in 
reply to Mr. Gibbings. 
Silvanus P. Thompson. 

P.S.—Mr, Siemens’s crane, which is not used inter- 
mittently, is a distinct novelty. A crane that never sto 
winding up its load would be a joy to contemplate.—S. P. T. 


[Prof. Thompson is singularly unfortunate in being 
occasionally misinterpreted. The foregoing letter, however, 
makes his position quite clear.—Ens. ELEC. REv.] 


The Price of Alumioium. 


In Mr. Zingler's letter to you of the 9th inst. hesaid: “ Ав 
regards price, everyone knows the reason of the high price of 
aluminium in England; but the Americans offer to deliver 
the wire at Liverpool for export at 29 cents per Ib." 

In this he is mistaken. "lam not aware of the reason, and 
would feel much aie by his telling us what, in his opinion, 
is the cause. We heard such a fuss made about getting 
Power for nothing at Foyers, that I am surprised to learn 

We cannot even now compete with America, If it is in 
order to allow of big dividends it does not seem good policy 
to let the Americans into these markets, 


A. L. Steavenson. 


ae REPLY TO H. Jones, WoncksrER.— The Stockport 
Conn city works are to be under the control of the Town 
lence Мг, J. №. Shoolbred, of 47, Victoria Street, 
on, S. W., is the consulting engineer.— Eps. ELEC. REV. | 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Werex ER DmG ВЕрт. 27TH, 1897. WEEK Ex DG Bert. 27TH, 1898, 


6 в. £ в 
Alexandria 892 „„ 70 0 Adelaide ds .. 890 0 
Amsterdam .. 50 0 Amsterdam .. 222 0 
Antwerp. Elec. fuses 124 0 Bombay sie *. 50 0 
Beira... ses .. 528 0 | Oalcutta 98: *. 93 0 
п  Teleg. mat. ...1,060 0 Cape Town >... .. 138 0 
mbay ... M .. 14 0 | Colombo... T" .. 58 0 
Brussels. Teleg. mat... 27 0 Oopenbagen  .. *. 57 0 
Buenos Ayres ... .. 202 0 | Durban its .. 412 0 
Calcutta isi .. 475 0 | Fremantle T „ 53 0 
Саре Town  .. .. 461 0 Hamburg -— .. 14 0 
Cbinde ... 192 ae 8 0 Launceston... *. 18 0 
Christchurch ... de 9 O Madras ove æ 13 0 
Christiania site 9 0 Malta 24 0 
Durban s .. 30 0 Melbourne 432 0 
East London e 49 0 Nagasaki 188 0 
Fremantle $a .. 458 0 Perth vis 306 0 
Gotbenburg 1334 0 Port Elizabeth... ... 44 0 
Hong Kong O Shanghai. Teleg. mat. 22 0 
Jamaica 74 0 | Singapore. Teleph. mat. 108 0 
Lisbon 10 0 | Stockholm. Teleg. wire 93 0 
Lyttleton 25 0 Sydney. Teleg. cable 210 0 
жаз е est 9 O | Tientein... oes .. 108 0 
Marionpol is * 435 0 Wellington b 50 0 
Melbourne s .. 75 0 
i Teleg. mat. 1,402 0 
Port Elizabeth ... .. 64 0 
Rosario ... 95 .. 290 0 
- Teleg. с. .. 568 0 
eleg. 
St. Petersburg. vire } 69 0 
Santos. Teleg. mat.. 18 0 
8 hai - .. 199 0 
Saga pors Teleph. mat. 74 0 
Stockholm. Teleg. wire 188 0 
Trinidad... РЯ . 25 0 
Vigo. Teleg.cable  ...7,000 0 
Wellington 396 0 
0 


8 Teleg. mat. 90 
Yokobama " soe 384 


Total £16,110 s] Total £5618 0 


Auction Sale.—Messrs. Percy Huddleston & Co. are to 
sell by auction on October 13th st Braunstone Gate, Leicester, by 
order of Messrs. Gent & Co., two 9-H.P. Robey gas engines, and five 
dynamos by Mather & Platt, Scott & Mountain, and Royce, also 
various measuring instruments, switches, telephones, telegraphe, 
&c., &c. Bee our “Official Notices” this week for further particulars, 
We understand that this sale is being made by Messrs. Gent on 
account of their removal to larger works. 


Bankruptcy Preceedings.—On October 3rd, at 12 noon, 
the first meeting of creditors in re H. D. McIntyre, of Putney 
(Glanamman Colliery Company) colliery proprietor and electrical 
engineer, will be held at the Official Receiver's cffices, 31, Alexandra 
Road, Swansea; the public examivation will take place on October 
12th at 11 a.m. at the Guildhall, Carmarthen. 


Dissolutions of Partnership.—Messrs. J. Lowsby and 
B. Н. Oroker (Oroker & Co., 12, Smithdown R-ad, Liverpool), cycle 
agents and electrical engineers, bave dissolved partnership. Debts 
will be attended to by Mr. S. H. Croker. 

Messrs. Н. J. Robinson and E. V. Smith (Robinson & Smith, 
Heathfield Road, Handsworth), cycle manufacturers and electricians, 
have dissolved partnership by mutual consent. 


Liquidation Notice, — The shareholders of the Globe 
Electrical Advertising Syndicate, Limited, resolved at meetings held 
at Nottingham recently to wind up voluntarily. Mr. T. C. Leman, 
1, St. Peter's Church Walk, Nottingham, was appointed liquidator. 


British Insulated Wire Company v. Dublin United 
Tramways Company and Another.—In Dablin, on September 
220d, before Mr. Justice Kenny, the case of the British Insulated 
Wire Company, Limited, v. the Dublin United Tramway Company 
and the National Conduit Company, of New York, was heard. The 
plaintiffs sought for an interlccutory injunction to restrain the 
defendants from infringing certain patents owned by plaintiffs 
for the manufacture of cables used in electric traction. Tte 
patents relied on were for an invention relating to the insula- 
tion of the copper wires of electric mains from the outer 
lead covering of the cables by spiral folds of oiled paper. 
It was shown by the affidavits that the Dublin Tramway 
Company had purchased large quantities of cables from the New 


. York Company and were laying them down in the city. The motion 


was adjourned to the next sitting to give the Tramwa Com 
time to obtain materials for the detanos from New Tork. ку 


Changes of Address.— The offices of Mr. Sherard 
Cowper-Coles have been removed from 39, Victoria Street to 26 and 27, 
Grosvenor Mansions, Victoria Street, and all communications should 
be sent to that address. 

The registered offices of the London Electric Omnibus Company, 
Limited, are now at 11, Queen Victoria Street, Е.С, 


— 


486 THE ELEOTRICAL REVIEW. [Vol 43. Mo. 1088, Ear a nn 3, 199. 


a RR 


Coolgardie Exhibition. 1899.— We have received a number 
of dccuments relating to the Western Australian Iuternational Mining 
and Industrial Exhibition, which is to be held at Coolgardie next 
year. The exhibition is under the direct patronage of the Western 
Australian Government, and it will open on March 21st, 1899, re- 
maining open for about three months. Application forms for space 
and any other particulars which may be desired can be obtained upon 
inquiry at the London office of the Exhibition, 18, Queen Victoria 
Street, E O., or at the Agent-General’s office, Victoria Street, S.W. 


Cox Thermo-Electric Company's Liquidation.— Under 
& winding-up order recently made against the Cox Thermo-Electric 
Company, Limited, the statutory meetings of the creditors and share- 
holders were held last Thursday week at the Board of Trade offices, Oarey 
Віте >6, Lincoln’s Inn Fields. Mr. Cully, assistant receiver, reported 
that none of the directors had yet attended, but information had been 
obtained from Mr. Webster, the company's solicitor, and who formerly 
acted as the secretary. The company had had a very short existence, 
it having been incorporated ia February, 1896, with a nominal capital 
of £100,000, divided into 10,000 shares of £10 each. It was formed 
to acquire certain patents from Mr. Cox at a price of £104,000, 
payable as to £100,000 in shares and £4,000 in cash. The directors 
of the company were Mr. Roger Wallace, Q.C., Mr. Julius Moeller, 
Mr. J. Brown Martin, and Mr. H. B. Cox. Their qualification was 
the holding of £500 shares, and no remuneration was either voted or 
paid to them. No prospectus was issued, but the shares were duly 
allotted, and consequently the whole of the share capital of the 
company went to the vendor in the purchase of the patents. A 
further £4,000 in cash had to be provided in order to carry out the 
agreement, and the directors subscribed £10,C00 for debentures, 
covering the whole of the company’s property, and carrying 6 per 
cent. interest. By those means the company acquired certain freehold 
property at St. Alban’s, wherein to carry on the work of the company, 
ut in February, 1897, the premises were destroyed by fire. It 
appeared that they were only insured for £1,000, and in order to 
rebuild them the directors rais:d monty from the bank on depositing 
there the deeds and giving their personal guarantee for the repayment. 
А sum of £3,000 was raised in that way, the premises were rebuilt, 
aud a certain amount of work was carried on, but it seemed to bave 
been directed to the development of the patents, and they had turned 
out anything but a commercial success. As a result, in March, 1898, 
a debenture action was commenced, and a receiver was appointed, 
who was now in possession of the property. A draft state- 
m:nt of affaire had been lodged showing unsecured debts 
£5,206 17s. 10d, and assets likely to yield £257 9s. Then 
there was the £3,000 due to the bank who had а charge over 
the freehold premises at St. Albans, and, lastly, there were the 
debenture bonds of £10,000. The points which naturally struck one 
with regard to the company were that under the purcbase contract 
the whole of the share capital was allotted to the vendors. He 
thought that was illegal, because the Oompanies’ Acts provided that 
а company must consist «f not less than seven members, and it 
followed that if tbe whole of the share capital was allotted to one 
man that requirement could not be complied with. It was true that 
there were seven signatories to the memorandum and articles of 
association, but a signatory had to take at least one share from the 
company, and in this case it was obvious that they could only take 
them from the vendor. It further appeared that the company started 
without any working capital and was obliged to give a charge over 
the whole cf its aseeta to provide the premises and a portion of the 
purchase consideration. Oonsequently, unless the company proved 
successful—and the patents at that time were practically unproved— 
it was difficult to see from what source the creditors were to be 
paid. The directors certainly subscribed £10,000 for the building 
of the premises, but they were destroyed by fire, and a charge had to 
be given to the bank for the rebuilding. The Official Receiver found 
that a great many of the present debts had been contracted since the 
fire. That was а matter requiring the careful consideration of the 
liquidator and strict investigation by the Official Receiver. Another 
point was that under the articles of association the directors' qualifi- 
cation was the holding of £500 shares. It was obvious that they had 
to qualify through the vendor, and, as a matter of fact, shares were 
issued to the directors as nominees of the vendor. It was stated that 
they were allotted in consideration of the directors subscribing for 
the debentures, but it appeared that they were not allotted until long 
after the issue of the debentures. The deficiency account showed 
that the whole of the money had gone either in loss by the fire or in 
attempting to develop the patente, Further information would be 
obtained from the directors at the earliest date. Mr. Gerald Paxon, 
who attended on behalf of the petitioning creditors, asked whether it 
was proposed to apply for a sitting for the public examination of the 
directors. The chairman said it was too early a stage of the pro- 
ceedings to express any opinion on that point. Mr. Webster was 
asked whether an offer of 133. 4d. in the pound made to the creditors 
a few months ago would be repeated. Не stated in reply that his 
cliente were out of town, but they were still of the same mind that 
they did not want tne creditors to suffer, and if the meetings were to 
be adjourned, an offer would in all probability be submitted. After 
some further discussion the meeting was adjourned for a fortnight to 
enable the offer to be put forward. 


Electric Light Flttings.—Messrs. Drake & Gorham 
have just brought out a now fittings catalogue for the purpose of 
the electrical trade generally. There is an excellent collection of 
artistic designs of brackets, standard lamps, candlesticks, pendants, 
dining table lighting fittings, &c. Some of the specimens shown are 
exceedingly delicate and pleasing to the eye. There is also a display 
of artistic talent in the manner of arrangement of the fittings for the 
purpoee of illustration in this catalogue. Every alternate page 
consiste of one large block showing, by the aid of the camera, a large 
number of the fittings as they appear on show at Messrs. Drake and 


Gorham's establishment. Although some of the show as many 
as 40 or more fittings, the detail of each is very . Facing the 
illustrations are particalars and prices. 


Electrical News from the River Plate.—The following 
Ou of electrical interest are taken from the Review of the Riter 
te i— 

Mr. Arthur H. Preece, consulting electrical engineer to the Pri. 
mitiva Gas Company, has arrived out from London, and will remain 
here for а few weeks. 

The amended rules of the Institution of Engineers of the River 
Plate have now been printed, and a further meeting for the definite 
formation of the Institution was held early in September. 

The new power and light station of the General Electric Company 
of the city of Buenos Ayres in the Paseo de Julio is making rapid 
progress, and when finished will be the finest of its class in the 
country. The station of the German Electric Light and Power 
Company is also progressing rapidly, and before many months are 
over both stations will be at work. 

The River Plate Electric Light and Traction Company will soon 
give a 24-hour service. 

The contract has been signed by the Buenos Ayres Municipality 
granting a concession to Mr. Oarlos Bright for an electric tramline 
to the new Mataderos, g through Flores, with a branch to 
Belgrano, шош Саше 1 05 E теа This line is to be се 

as rapidly as possible, and the generating machinery an 
some 45 kilometres of line are already on their way out from the 
States. When this line is constructed, the inhabitants of 
and Flores will not feel as if they were by some 30 kilo- 
metres, instead of the three or four which is actually the case. 
To-day it fakes over two hours to reach one place from the other; 
the trip will soon be accomplished in about 20 minutes more or less. 

Mr. Sloan, of the firm of Siemens Bros., of London, has arrived 
out per R M. S. Thames. His visit is in connection with the contract 
for the public lighting of the city of Buenos Ayres. 


“ Electrically Propelled Carriages.“— With this title 
Messrs. W. О. Bersey & Oo., of 39, Victoria Street, B. W., have jast issued 
& catalogue got up in very elaborate style, in which Mr. Bersey dilates 
upon such matters as electrical traction and electric motors. There 
is alao а lengthy description, acoompanied with illustrations, of the 
carriages of the London Electrical Oab Company, Limited, the 
method of working, and arrangements for supplying the electricity. 
For the most part the book consists of reprints of articles and 
paragraphs which have appeared in the technical and newspaper 
peu кч the electric cab Ps e The illustrations are 
excellent and are v well prin special glazed paper aiding 
considerably in this direction. d 

Evening Classes, — The prospectuses of the classes 
arranged for the South-Western Polytechnic, Manresa Road, Chelees, 
B.W., have been issued. The electrical engineering evening classes 
are under the control of Mr. Herbert Tomlinson, B A., F.R.8., with 
Mr. Alfred Schwarts, A. K. O., A. M. I C.E., &с., as assistant professor, 
and Mr. R Beattie, B.Sc.; Messrs. W. R. Kelsey, B.Bo., and Ulrich 
O;chwald, B.A., are demonstrators; Messrs. J. Hall and G. Earthy, 
iustructors, and Mr. Н. W. Baker, steward. The instruction is ш 
elementary and advanced magnetism and electricity, elementary 
electrical engineering, advanced ditto, alternating and polyphate 
currents, telegraphy and telephony, electric wiring and fitting. The 
prospectus gives some excellent phot: graphs of the various labora- 
tories, workshops, &. Copies obtained on application to the 
Secretary. A similar compilation is devoted to the day classes. 


Falcon Works Cycle Club.—The Falcon Works Cycle 
Olub, Loughborough, mustered a record attendance on Saturday last 
when, at the invitation of Mr. Percy Sellon, a run was made to Bt. 
Bernard's Monastery, Oharnwood Forest. 


Fires.—We are informed that a fire occurred early on 
Sunday morning at the electric lighting station, Northumberland 
Wharf, Biackwall, a wood and corrugated iron building being com. 
pletely barnt out. 

A Newcastle paper says that а fire, supposed to be caused by 
an electric light wire coming in contact with some drugs, broke ош 
at Messrs. Daniel Lee & Co.'s Print Works, at Castleton, near Heywood, 


218 raged for several hours. The damage is estimated at ove 
10,000. 


Holmes v. National Telephone Company.— Before 
Mr. Justice Cnannell, sitting as Vacation Judge in the C 
Division on Wednesday, counsel applied e» parte in the саю of 
Holmes v. National Telephone Company for leave to serve notice of 
motion on the defendants for next Wednesday, and for an interim 
injunction meantime to restrain defendants from setting up poles ot 
making excavations in a roadway, the freehold of which was 
in the plaintiff. Mr. Holmes was the owner of two estates named 
Brookham and Brookfield, which his Lordship would see marked on 
the plan supplied. In one place the whole of the road belooged to 
him, because the estates were on both sides, and in other 
extended along a considerable distance. The National Telephone 
Company were now proposing to put up telephone poles without his 
leave.—Mr. Justice Channell: They have not any statutory rigbté-— 
Counsel said the company was an ordinary limited company, and had 
no special rights whatever.—Mr, Justice Channell: Very well; 70? 
may take an interim injunction. 


ы Айай Varnish.— We have received ш = 
iog Varnish Company, Birmingham, particulars of an 105%- 
lating varnish they have brought out in their American factoriet 
specially for electrical work, and which they are now introduci» 
into this country. They claim that it can be used to advantage 


for armature and field coils, for insulating armature core plates: ш 
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transformer ooils, and for various minor purpos^s. As ап insulator 
they claim for it a very high and uniform resistance. Samples of 
copper and canvas coated with the varnish have been submitted, and 
the flexibility of the varnish—one of the points claimed—is un- 
donbted. While it is intended as а baking varnish, it will suffice for 


mavy purposes simply to air dry. 


@ating.— Messrs. Rawlings Bros., of Kensington, last 
Saturday gave an outing to those of their employós who were 
Worcestershire seat of 
There were between 20 and 30 in the 
pur. Sixty employés had recently returned to London from 

oroester or the party would have been considerably enlarged. 
went by steam launch up river 
to Holt Fleet. A cricket match was followed by dinner at the Holt 
The return trip to 


Worcester, tea, and a musical evening, brought the proceedings to a 
close. 


engsged in fitting up “ Woodnorton,” the 
H.R.H. the Duke of Orleans. 


After arriving at Worcester the party 
Fleet Hotel. There were a number of toasts. 


Wood Casing.— Messrs. Kenyon & Moulding, timber 
merchants, &c., of Montague Street, Blackburn, send us a new list 


dated September Ist, of electric light wire casings and covers. 


Wynn, Timmins and Co.'s Specialties, —Mesars. Wynn, 
Timmins & Oo., Limited, Birmingham, send us particulars of a new 


calliper gauge for measuring in B. W.G. the thickness of tube, sheet, 
or st 80 from 5 to 25 B. W. d. It is of convenient size for the pocket 


(the illustration is half sizə). For measuring sheet or tube it is 
extremely convenient as the measurement is taken over the burr made 
in cutting or stamping, while for tubes it can be used where the 
diameter would not admit the ordinary wire gauge. The gauge is 
accurate to a minute fraction. We have also seen their wrought-steel 
catting pliers for linesmen’s work, with interchangeable silver-steel 


cutters. These aro made only in 8-inch size for heavy work and with 
them a No. 8 B. W.G. wire can be cut with ease; in fact, they will 
cut No. 8 silver-steel without injuring the cutter. When worn out 
the cutter can be replaced in a few minutes as they are made identical 


in 8iz9, 


ELEOTRIO LIGHTING NOTES. 


Alderley Edge.— Last week the District Council con- 
firmed the action of the Electric Lighting Committee respecting the 
notice which had nur been served upon the Council by the 
Alderley Edge and Wilmslow Electric Supply, Limited. The notice 
bad reference to certain works which the company proposed to carry 
out in various parts of the Alderley Edge district. The Committee 
of the Council recommended the Council to call upon the company to 
dend in amended plans which would show the ares of supply. It 
was decided to at once serve a notice of various amendments upon 


company, 
passed by the Urban 


Bath.—At last week's meeting of the Electric Lighti 

І ectric Lighting 

Committee, Mr. Metzger, the city electrical engineer, presented the 
orks Committee's report, which stated that they had resolved that 

tor, Hammond should give the Electrical Construction Company 

notios by the 19th that fall penalties for the non-completion 


of the contract to time would bs enforced by the Bath Corporation 
unless апу delay took place in the meantime by unavoidabls accident 
in the completion of the first engine and alternator. Mr. Hammond 
stated he had intimated to the Electrical Construction Company that 
they were under penalty and had been since July 16th. He, how- 


ever, had not written a legal notice, acting on his own discretion as - 


the sub-Committee authorised him. He was perfectly confident that 
the delay which had occurred was not in any way prejudical. With 
regard to the arc lamps, the Works Committee stated that Mr. Ham- 
mond had informed that no more money would be granted the 
Electric Lighting Company in respect of the arc lamps until they 
worked as noiseleesly as the selected sample lamps. Mr. Hammond 
said they had only paid 80 per cent. of the money to the company, 
and there was а stipulation in the contract that if the lamps were 
not in sound repair and working order he could withhold his certi- 
ficate. He had madeit perfectly clear to the company that he did 
not consider they had fulfilled their contract, and for the last eight 
days one of their men had been overhauling the objectionable lamps. 
The contractors had at firet said they considered they had washed 
their hands of the lamps, but they now saw they were under an 
obligation to make them to Mr. Hammond's satisfaction, and that 
the lamps would not meet with his approval until they were to the 
Committee 's satisfaction. It was mentioned that many of the lamps 
at times were noisy and then were the reverse. The report was 
adopted. 

Barrow.—The chairman of the Electric Lighting Com- 
mittee (Mr. J. P. Smith) writes to a Barrow paper on the cost of the 
electric y: A in private houses for the purpose of convincing the 
public. produces figures showing the comparative costs of gas 
eo lighting in his own residence, which was wired in 


Совт or Gas Ілантна AT 38. PER 1,000 Освіс Еквт. 


£ s. d. 
1890 ... Pu Fei э» T * 5 7 1 
1891 ... ids е тя ies .. 516 8 
1892 ... "s „% 5 11 4 


Average— £5 11s. 8d. 
Oost o» ELECTRIO Ілантіна at 6d. рив UNIT. 


£ s. d. 
1891—224 units at Od.  ... is » 5 12 0 
1895—186 » » eve een coo 4 13 0 
1896—2380 „ „ vee - .. 5 15 3 
1897—218 „ „ .. 5 9 0 


Average 5 78. 3d. 
Buluwayo.— Mr. Kiddy has been appointed municipal 


electric light inspector at Buluwayo at £150 per annum. This is in 
addition to his present appointment as Government electrician. 


Camberwell.—At a meeting of the Vestry last week, the 
General Purposes Committee announced the receipt of notioe from the 
London Electric Supply Corporation of intention to lay distributing 
mains in George Street and Waterloo Street. 


Cheltenham.—At a meeting of the Lighting Committee, 
which was held on September 22nd, a letter from an assistant secre- 
tary of the Board of the Board of Trade was read, stating that an 
application by the Corporation for a provisional order, so as to 
include the whole of the existing municipal borough, would receive 
the consideration of the ea rae but for an order extending the 
area of supply beyond the limits of the borough, notice of applica- 
tion must be given to each of the local authorities whose districts 
it is proposed to include in the extended area on or before July lst 
in the year in which such applioation is made. It was resolved that 
the Deputy-Mayor be requested to call а ты meeting of the 
Council on October 24th to consider the question of applying to the 
Board of Trade for an amendment of the Cheltenham Festri Light- 
ing Order, 1890, by extending the area of supply described in the 
first schedule to the said order to the whole of the said borough, or 
such part or parts thereof as may be on. 

China.—The Times says that “General” Tcheng Ki-tong, 
who was formerly attaché to the Chinese Legation in Paris, is now in 
charge of a new Bund that has been formed along the river front 
opposite the native city of hai. What his general functions in 
that capacity may be is not clearly apparent, but it is worth n 
that he has got the road lighted by electricity, and that it is ex бе) 
that the electric light will be introduced into the city itself during 
the current year, together with a water supply, the works for which 
have Also been begun. Those who know Chinese cities will know 
how much this means. 


connecting switches to allow all or any of the plant to run in parallel. 

dally and manufactured at Mesars. 
' his firm: also carried out the whole of the water 
and heating arrangements. At York House, the Duke's house at 
Twickenham, the installation р two 164-B.H.P. Paris Singer 
vertical engines, directly coup to two compound “Taunton” 
dynamos of proportionate output. There is one set of О.Р. accumu- 
lators, and one set of Ohloride cells. There are two O and D switch- 
boards, with special inter-connecting switches, to allow all or any of 
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the plant to run in parallel. The plant will supply about 900 and 
а few small motors. The fittings are mostly of Louis XVI. style, 
from Paris. Here also Messrs. Rawlings carried out the whole of 
the drainage, water, aud heating arrangements. 


Ealing.—At a recent meeting of the Council, Mr. Norris 
moved: “That the Electric Lighting Committee be instructed to 
present a report of their work from ite commencement until the pre- 
sent time, such report to state wbat developments they propose to 
make (if any) in the neat future," but the motion was lost. 


Enfield.—At the District Council on Thursday last week, 
it was reported that at a conference of the local authorities of 
Middlesex at the Guildhall, Westminster, convened by the Finchle 
District Council, in regard to public lighting by electricity, the fol- 
lowing resolution was passed :—'' That the various local autborities 
be asked to transmit to the Finchley Council the decision arrived at 
by them respectively on the question of combined areas for the 
supply of electric energy, and that it be left to the Finchley Council 
to call a meeting of the representatives of those authorities favour- 
able to combination, with a view to further action being resolved on 
if necessary." The Council decided to reply that they were pre- 
pared to favourably consider combination in the matter. A re- 
sentative of the Electrical Power Distribution Company, Limited, is 
to meet а committee of the Council and explain its scheme. 


Gibraltar.—The electric light is to be installed in 
Government quarters at Gibraltar in November, whilst the public 
11 wil be illuminated in the same manner а few weeks 

ter. 


Gloucester.—At 8 meeting of the City Council held on 
Tuesday, the sub-committee of the Electricity Supply Committee 
recommended, and it was agreed, subject to the approval of the Local 
Government Beard, to purchase Mr. Browning's property at £4,000, 
and to make an amended application to the Local Government Board 
to sanction tbe purchase of the Bearland Estate and Mr. Browning's 
property for the purposes of the proposed electzicity works. 


Greenock.— There were 29 applications for the position 
of resident electrical engineer. Three of these candidates are to meet 
the Finance Committee. 


Hackney.—The Vestry is accused by the Moderate party 
and some other members of rushing through the resolution passed on 
14th inst. appointing Mr. Robt. Hammond to report upon electric 
lighting and dust destructors for 100 guineas. A s meeting 
was held on Friday last to receive a protest from these objectors, who 
said they had had no opportunity of ascertaining the “ fitness” of 
Mr. Hammond for the post. The whole affair, however, seems to be 
but a specimen of what may be expected in connection with tbe 
Hackney scheme. The Moderate party is a long way in the minority, 
and it seems bent upon preventing the majority from making an 
headway. We wonder which member of the opposition is in a posi- 
tion to judge of the fitness or otherwise of Mr. Hammond. But 
there, this was only a peg upon which to hang a 3} hours’ accri- 
monious debate. It trauspired that the names of some members had 
been set to the requisition calling the meeting without their consent, 
therefore the meeting closed without doing anything but talk, the 
resolutions rescinding the decision not being put to the meeting. 

At Wednesday's Vestry meeting, Mr. Hammond's appointment 
was passed. 

Hampstead.—The vestry clerk has submitted the fol- 
lowing comparative summary of the accounts of electric light con- 
sumers for the Midsummer quarters in 1897 and 1898 respectively :— 
Midsummer, 1897.— Electric current, £2,010 78. Id.; meter rent, 
£108 13s. 2d.; other charges, 10s. ; total, £2,119 10s. 3d. Midsummer, 
1898.—Electric current, £3,082 6s. 1d.; meter rent, £174 13s, 2d. ; 
other charges, £3 5s. 6d.; total, £3,260 4s. Od. This showed an 
increase for the quarter of £1,140 14s. 6d. 

At а recent Vestry meeting Mr. Farmer asked when the electric 
light would be laid on in the High Road, Kilburn. Mr. Hall, chair- 
man of the Lighting Committee, said this Vestry was still waiting for 
the decision of the Willesden District Council. 


Hythe.—The Town Council last week considered the 
advisability of applying for a provisional electric lighting order. The 
question arose in consequence of an application from the Folkestone 
Électrical Supply Company. It was decided to take prelimi 
steps, but before expense is incurred, the matter will be confirm 
by the Council, 


Inverness.—The Electric Lighting Committee have had 
before them the question of introducing the electric light into the 
town. It was suggested by the engineer employed to draw up a 
report, that the water from the Caledonian Oanal should be used as 
motive power, it being said that a fall of 30 feet could be obtained 
near Inverness. It is calculated that an snnual payment of £600 
would secure water to produce 500 H.P., sufficient to maintain 5,000 
lamps of 16 O.P. each. Further consideration of the scheme has 
been deferred. 


Lancaster.—The installation of the electric light in St. 
Mary's parish church is almcst completed. The work has been super- 
vised by Mr. Parkinson, the electrician, at White Cross Mills. There 
are two 8-light chandeliers in the sanctuary, seven “6-lights” 
in each of the aisles, and seven smaller lights in the gallery. Three 
massive candelabras will illuminate the nave. 


Leicester.— Last Tuesday the Council received Alderman 
Lennard's financial statement of the electricity department for the 
half-year. The total receipts were £3,559 against £2,402 last year, 
and the expenditure was £1,804 against £1,402. The net profit is 
£1,755 against £999, or 661 per cent. against 5 per cant. 


Lewisham.—The Lewisham Board of Works, which has 
control of a large area extending from Blackheath to near the 
Crystal Palsce, intend applying to the Board of Trade for a pro- 
visional order for supplying the electric light to the district. 


Llandudmo.—Mr. J. G. Griffin has been appointed 
assistant engineer at the Council's electricity works at 2100 per 
annum. . Preece has reported that everything is going on satis- 
factorily at the works, and current would be available within four 
weeks. It has been decided that premises consuming more than 
15,000 nnits in one year be supplied at an uniform charge of 44d. per 
unit, and that, provided the Craigside Hydro accept the above terms, 
and alco undertake to take current for a period of not less than 10 
ipd p Council be recommended to lay down & new main ata 
cost of £800. 


Maidstone.— Before advertising for electric lighting and 
dust destructor schemes, for which it is proposed to offer a premium 
of £100 for the best, the matter is to go before the Electric Ligbting 
and Drainage Committees, so that they may decide upon a site for 
the works, so that competitors might have something to go upon. 


Newington.—On 23rd inst. the foundation stone of the 
Newington electric light station in Pemrose Street, Walworth, was 
laid by Mr. W. Edwards. 


Norwood.—The Local Government Board has sanc- 
tioned the Croydon County Oouncil's application for a loan of 
£23,262 for the purposes of electric lighting extensions to Norwood. 


Petersfield.—After a three hours’ discussion on 22nd 
inst. the Urban District Council decided, by five votes to three, to 
apply for a provisional order for electric lighting. An interesting 
feature of the discussion is afforded by the speeches delivered by 
directors of the gas company who hold seats on the Council. A 
member says he intends testing the legality of their votes. The gas 
company seems to be giving anything but satisfaction, therefore this 
order will be obtained, not necessarily for the Oouncil to carry 
„„ itself, but to give it the whip hand over the gas 

res 


Rhyl.—The Urban District Council have resolved that 
the members shal], in a body, visit some of the Lancashire seaside 
towns, including Southport, Blackpool, Morcambe and Fleetwood, to 
inspect the electrical works there. 


Sheffield.—Tbe Sheffield Electric Light and Power 
Company is notifying the public that it is in a position to supply 
motive power at from 2d. to Id. per unit, according to quantity. 


Spain.—Tenders have just been invited for the conces- 
sion for the electric lighting of the town of Pravia (Oviedo province) 
during a period of 30 years. 


Stretford.—The sympathy of our readers is desired on 
behalf of the Urban District Council of Stretford. These good people 
do not wish to be fed electrically with the Manchester spoon, so they 
decided some years ago to have an electrical scheme of their own. 
In October, 1896, they obtained a report from Mr. F. F. Bennett, of 
Manchester, who recommended the use of two 5 
placed about two miles apart, with а 460 volt supply on the three- 
wire system. In February, 1898, they obtained another report from 
Prof. J. A. Dawson, of London, who, like his predecessor, gives the 
subject his most careful consideration, and with him in 
nothing except a recommendation to the Council to put down their 
Own works; во now there is every prospect that the history of York 

ill be repeated. Each of the consulting engineers holds views 
diame y opposite to those of the cther, so the Stretford 
Council must either educate itself sufficiently to make an intel- 
ligent choice between them, or it must toss ар; ы this 

as 


subject until Septe ; 1901, and make good use of the -— 
attending two lectures a week on electrical . They 


Turkey. — The Constantinople correspondent of the 
Standard says that Sir E. Ashmead Bartlett, M.P., has obtained 3 
concession from the Porte for the electric lighting of Smyrna and 
Salonica, together with the electric traction for tramways. He was 
also promised the preference, if ever a similar concession were granted, 
for the same purposes in Constantinople. The principal value of the 
concession for Smyrna and Salonica consists in the priority of right 
which it establishes in Constantinople, where alone a profit from 
the use of electricity could be expected. 


Walthamstow.— A Local Government Board inquiry was 
held on Wednesday respecting an application of the District Council 
to borrow £41,690 for the purposes of electric lighting. 


(Continued on page 493.) 
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THE LIGHTING OF A THEATRE. 


Wirz the extension of public lighting mains into almost 
every part of London, it is not surprising to find that 
private plant for theatres and similar buildings is fast dis- 


appearing. There is much to be said against a theatre 


operating its own lighting plant, but even in these days of 
public supply there is still something to be urged in its 
favour. To obtgin a supply from the public mains means 
that it is not pegessary to keep so large and so skilled a staff 
as would be necessary if a private plant were employed ; no 
trouble from vibration is likely to occur in the theatre or b» 
transmitted to adjacent buildings, and there is under most 
oĩroumstances probably less liability of a theatre being 
plunged into darkness. On the other hand, a private plant, 
if skilfully operated, will supply current at infinitely lower 
rates than is offered by public companies, and lends itself 
better to those 
special stage 
effects that can 
be only oreated 
by the throwing 
on and off of large 
currents of elec- 
tricity. This is 
especially valuable 
at times of re- 
hearsal, when occa- 
sionally a heavy 
demand for cur- 
reni may arise. 
Moreover, it gives 


is necessary to make a descent—somewhat perilous to any- 
body but а sailor—to the engine and boiler rooms, which are 
some 24 feet below the level of the pavement. Here are 
installed, іп a space that suggests some ingenuity in srrange- 
ment, three Marshall semi-portable locomotive boilers, which, 
at a steam pressure of 150 lbs., develop 80 horse-power. How 
to clean these boilers had been apparently a problem, for the 
back comes within 8 feet of the wall. Mr. W. Slade Olver, the 
chief engineer, surmounted the trouble in a somewhat in- 
genious manner, by having square: holes cut in the wall im- 
mediately in the rear of the boilere, which gave access to a 
cellar, and the space thus provided enabled thestokersto operate 
their cleaning rods. There are not all the refinements in con- 
nection with the steam raising plant that one is accustomed to 
in central stations, and they would be obviously ont of place; 
for instance, hand firing is considered good enough. There age, 
however, two Berryman feed-water heaters and vertical steam 
pumps made by 
Deanes. Owing to 
the height of the 
building, thechim- 
ney shaft does not 
project more than 
8 ft. above theroof, 
вой, as a matter 
of fact, can be 
scarcely noticed at 
all. It isa point 
-of some interest 
to observe that 
the water supply 
is obtained from 
-sunk wells. The 


two strings to one's 

bow, foreven with engine room is 

a private plant the divided from the 

usual practice is boilers by a party 

to be connected wall, and here are 

up to the street erected three 
THE FOYER AT THE PALACE THEATRE. Willans-Siemens 


mains, and thus 
a prolonged and 
total extinction of light is less likely to occur than if а 
theatre relied absolutely on the public mains. 

As we have suggested, most theatres nowadays rely on the 
public service for lighting, notwithstanding that some of 
them have to this day plant lying idle in their basements. 


Whatever reasons such places may have had for abandoning . 


their private supply, it is plain that they have not yet operated 
at the Palace Theatre of Varieties, where a most complete 
system of private lighting is still in vogue. Structurally and 
decoratively, we suppose this theatre is still the finest in London, 
and everything harmonises; the entertainment, the music, 
under Mr. Alfred Plumpton, and the lighting are among the 
remarkable features of what has been termed the most luxurious 
and the most comfortable building in Europe. So great is the 
confidence of the management in electricity, that gas has been 
completely banished, and there is not a single gas jet in the 
house; even the spirit lamps formerly employed at the bars 
for heating purposes have been replaced by electrical heaters. 

We have recently made a detailed examination of the 
Whole of the lighting plant that is employed here, and our 
experience is worth repeating. То start in logical order, it 


sets. We have 
endeavoured to give an idea of the engine room by 
means of photography, bat, owing to the almost entire 
absence of daylight, artificial illumination had to be 
resorted to, hence the machines lack the distinctness 
that one usually obtains in central stations. The engines 
are of the single-acting central valve H H type, and the 
dynamos are of Siemens shunt-wound type, each giving 650 
amperes at 110 volts. Beyond the paralleling switchboard, 
which is provided with the ordinary station voltmeter and 
ammeter, there is nothing more of importance in this room. 
The whole of the plant is, however, placed on a huge block of 
concrete, which is completely isolated from the side walls. 
Although such an arrangement of foundations has not in some 
places proved a bar to vibration, it is significant that at the 
Palace Theatre no tremor whatever is observed in the interior 
of the building. On the roof faint pulsations can be observed 


_occasionally, but then there is no one to complain of that. In 


any event, it would be a matter of extreme difficulty to com- 
municate vibrations to surrounding property, for the theatre 
itself is completely isolated from other buildings. In addi- 


tion to the dynamos there is a battery of accumulators, con- 
E 
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sisting of 56 Epstein celle. The two halves of these are 
charged in parallel, four cells being utilised for hospital 
purposes, A battery regulating board is provided, furnished 
with the necessary devices. 

The mains from the engine room switchboard are carried 
to three main boards, two of which control the lightiag in 
the auditorium, | 
passages, stairs, 
vestibule, &c., and 
the third board 
controls the whole 
of the stage light- 
ing. There are, 
therefore, three 
main circuits, 
called, respective- 
ly, A, B, and C, 
the former one 
representing the 
stage circuits, the 
other two the front 
of the house. In 
accordance with 
th County Council 
regulation, the 
entrance and exit 
lights are arranged 
alternately on B 
and O circuits, so 
that in case of one 
circuit failing 
every other light 
would be still on. 

In a sense, the 
stage lighting is of 
the most import- 
ance, in £o far as 
effects are con- 
cerned, and its proper regulation necessitates a somewhat 
elaborate board. Some alterations of the switching 
arrangements are in progress, and when completed 
the board will be probably oae of the finest stage 
boards in London. The whole of the switching mechanism 
is placed at the 
right-hand side of 
the stage, at come 
distance from the 
ground, and from 
a special platform 
the footlights and 
the stage lights are 
controlled. The 
idea of the alter- 
nate circuits is 
carried out in the 
whole of the stage 
lighting. There 
are three sets of 
footlights ar- 
ranged on alter- 
nate circuits, and 
the batten lights 
are connected in 
а similar manner. 
The lowering or 
dimming of the 
lights is а very 
important feature 
in the economy of 
stage management, 
and the alterations 
which are in pro- 
gres3 include a set 
of liquid resistances. Up to the present, long lengths of 
platinoid wire have been utilised to give the necessary resist- 
uncer, but these are now being done away with. The new 
scheme provides for a combined arrangement for dimming the 
entire front of the house; moreover, a new main break switch 
will put on circuits for stage effecte, and it will b» possible to 
produce sudden darkness in the house and the stage together 
by interlocking through a bar any of the switches it is 


ENGINE Room AT THE PALACE THEATRE. 


THE STAIRCASE AT THE PALACE THEATRE. 


desired to operate. The ancient limelight has been replaced 
by projector arc lamps, of which eight are in use, gas, as 
we have observed, being wholly tab oed throughout the 
baildiag. 

There are 10 arc lamps in front of the building, and the 
interior lighting consiste of some 8,600 incandescent lampe, 
which are practic- 
ally ‘equivalent to 
4,000 8-C. Ps. 
There are a 
number of venti- 
lat ing motors fixed 
at different parts 
of the building, 
thus permitting 
the nicest regula- 
tion of the tem- 

ture of the 
building. Steam 
heating is used 
throughout the 
building, a system 
of live steam 
radiators being 
employed, as well 
as а bank of 
radiators heated 
by the exhaust 
steam from the 
engine, fresh air 
being drawn from 
the street and 
blown into the 
theatre by means 
of.a Blackman fan. 

As we have 
mentioned, the 
theatre is con- 
nected to the supply mains; the total demand, however, which 
the company will meet is 2,000 amperes, and this can be turned 
on by means of change over switches, the amount of current 
per switch being 300 amperes. 

In addition to the view of the dynwmos, we have repro- 
duced two typical 
views of the 
Palace interior, 
one showing the 
method of light- 
ing the foyer, and 
the other giving 
a view of the 
grand staircase 
from the vestibule. 
The method of 
lighting the latter 
is not clearly shown 
in the illustration, 
but it may be 
mentioned that the 

~- whole of the stair- 
case is illuminated 

‚ by means of rings 
of lamps arranged 
on а huge elec- 
trolier suspended 
fron the ceiling. 

It is id 

Berve that elec- 
trical stage effects 

at the Palace are 
frequent. At the 
present moment 

there is the Biograph, which bids fair to rival Tennyson's 
brook, and there have been the wonderful series of living 
pictures, and latterly Zieo and her electrical effects. As 
an indication of the demand for current that occasionally 


arises, is may be mentioned that one turn has required a8 iy 
much as 1,550 amperes. sb 
A load curve cannot fail to be interesting, and some details oS 
as to cost will be useful. In 1897 the number of units gene- | 
— . 
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rated was 284,798, coal and other fuel cost 59d., oil, waste, 
stores, & O., 11d., and wages ‘618d., the total worke’ cost 
being 1:8184, A somewhat curious arrangement prevails in 
the running of the plant. The Palace Theatre Company 
owns the whole of the plant, but it is run under a contract 
by the Waleall Electrical Company, Limited, Mr. W. Slade 
Olver acting as their representative in London, the Palace 


Amperes. 


4e Г; ШУУ, ZO 20 40 
. Noon. : 
Two ТүРІСАІ Loan CURVES. 


Midnight. 


lant being under his direct supervision. We are indebted to 

r. Charles Morton and the management of the Palace, and 
Mr. Olver particularly, for the assistance given us in 
compiling the foregoing details. 


Se 


THE LARGEST ROTARY CONVERTER EVER 
BUILT.” 


Iv the station of the Pennsylvania Heat, Light and Power 
Company, Philadelphia, Pa., has recently been installed by 
the General Electric Company the largest 60-cycle rotary 
converter yet constructed. It is a 1¢-pole machine, of 400 
kilowatts capacity, running at 450 revolutions per minute, 
and was designed to convert an alternating two-phase current 
of 60 cycles frequency, and voltage variable between 165 and 
220 volte, into continuous current at from 225 to 300 volta. 
It is designated QC 16—400—450, and stands 8 feet high 
on a base 8 feet 4 inches by 8 feet 6 inches. 

The field frame of this machine is heavily ribbed, divided 
horizontally, and susceptible of movement along the base to 
allow of inspection of the armature and field coils, The 
armatare is of the ironclad type. 

The commutator carried on a separate spider is of very 
ample service, and has a large number of segments. To 
facilitate the removal of a brush for examination, and replace- 
ment without varying the tension under which it rons, a 
brush-holder of unique design has been devised. To reve 


2-PHASE SIDE oF 60-CycLE ROTARY CONVERTER. 


the brush, the prolonged end of the brush-holder spring 
is disengaged from the brush-holder by a slight end motion. 
үр Another valuable feature in this machine is the design of 
the brnsh-holder studa and the method of attaching them to 
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the yoke. The former—instead of passing through insulating 
bashings in the yoke, as has been. customary їп this typo of 
machine—is provided with a lug bored to fit down upon a 
radial stud held by bolts passing throngh the insulating 
bushings. To slide the brush-holder stad off, it is simply 
necessary to loosen the nuts on the bolts passing through the 
bushiogs. By employing this method, all labour and 
expenditure of time usually consumed in removiug the insu- 
lating bushings and washers from the brush-holder yoke to 
remove the stad are avoided, and the change can be effected 
in a very few minutes. 


60-CycLE TRANSFORMER. 


One of the illustrations shows the two-phase side of the 
converter. Upon the collector rings press numerons leaf 
rashes, having a long contact on the rings, and a very large 
current-carrying capacity. | 

To obtain the necessary variation in the continuous car- 
rent of the rotary converter, the General Electric Company 
has furnished witn it two special 60-cycle transformera, each 
of 220 kilowatts capacity. These have bean designed to 
operate with a primary potential of 2,000 volts, and a 
secondary potential varying from 165 to 220 volts. The 
variation is obtained through a dial switch, over which passes 
а contact plate, cutting ont or throwing in more or less turns 
of the primary winding, and thereby varying the secondary 
potential. The switch is operated by a wheel handle, and 
the potential may ke varied rapidly in either direction, the 
contact plate snapping from contact to contact in one direc- 
tion as well as іп the other. The. dial switch is applied to 
the transformer itself instead of being a separate device, and 
the entire construction is singularly compact. 


Se AUI ̃ͤ ͤ ЕЕ AA ЕАР WIS 
THE CONSTITUTION OF ALLOYS. 


AN article recently contributed by Mr. Albert Sauveur to the 
Technology Quarterly, entitled The Constitution of Steel 
Considered as an Alloy of Iron and Carbon," treats inci- 
dentally of the recent developments of the theory of metallic 
alloys in general, according to which the structure is regarded 
аз being controlled by the same laws that determine the con- 
stitution of mixtures of melted salts and of frozen saline 
solutions. The fact that alloys are solid at ordinary tem- 
peratures, while saline solutions are liquid, has alone delayed 
the recognition of this identity of character of the two 
classes of substances. 
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When common salt is dissolved in water, the freezing point 
of the water islowered. By increasing the amount of salt, 
the freezing point of the resulting mixture is, at first, corre- 
spondingly lowered, until it contains a certain percentage of 
salt; further addition of salt raises the freezing point. The 
solution of lowest freezing point was called by Guthrie the 
* oryohydrate." If a solution poorer in salt than the cryo- 
hydrate is cooled, the temperature falla regularly, until the 
freezing point is reached ; at this point, owing to the evolu- 
tion of the latent heat of crystallisation of the ice, the rate 
of cooling is checked. Hence, a thermometer placed in the 
mixture indicates the temperature of solidification. The 
formation of pure ice causes the remaining liquid to become 
richer in salt, ita freezing point is thereby correspondingly 
lowered ; the deposition of ice, therefore, does not take place 
at a constant temperature, but proceeds as the temperature 
is further lowered. Meanwhile the remaining liquid becomes 
richer and richer in salt, until at last, at a certain constant 
temperature, it solidifies as a whole. The heat here evolved 
to balance the cooling is the latent heat of solidification of 
the cryohydrate. 

A frozen saline solution, containing less salt than the 
cryohydrate, is made up of crystals of ice surrounded 
by the frozen 
cryohydrate. If 
the solution con- 
tains moresalt than 
the proportion 
found in the 
cryohydrate, the 
thermometer indi- 
cates, at a certain 
temperature, an 
evolution of heat 
which marks the 
beginning of 
solidification, and 
corresponds to the 
formation of crys- 
tals of salt; these 
orystals increase in 
quantity as the 
temperature con- 
tinnes to fall. 
The remaining 
liquid becomes 
correspondingly 
poorer in salt, 
. more 
and more to the 
composition of 
the cryohydrate, 
which it reaches at 
& certain critical 
temperature. At . 
this critical temperature the liquid solidifies as a whole, 
the temperature remaining constant until the entire 
mass is crystallised. The frozen mass is now made up of 
orystals of salt surrounded by the solid cryohydrate. These 
experiments show that while saline solutions, containing 
various proportions of salt, begin to freezs at temperatures 
that 5 the degree of concentration, they all finish 
freezing at the same temperature for that salt, t.e., the 
freezing point of the cryohydrate. By plotting these results, 
for а given saline solution, with percentage composition as 
absciseee, and the temperatures at which the various mixtures 
freeze ав ordinates, a V-shaped curve is obtained, having two 
straight branches meeting at a point corresponding to the 
freezing point of the cryohydrate. One branch of the curve 
representa the formation of crystals of ice in brines poorer 
in salt than the cryohydrate, while the other branch cor- 

nds to the formation of crystals of salt in solutions 
Ба in salt; hence the conclusion is almost irresistible that 
their meeting point corresponds to simultaneous deposition 
of ice and salt, and, therefore, that the frozen cryohydrate 
must be a mechanical mixture of ice and salt, probably in a 
state of minute division, outwardly having the appearance 
of a definite compound. Mixtures of melted salts that form 
neither definite compounds nor isomorphous mixtures, solidify 
according to the same law; they, too, have corresponding to 
them a mixture of definite composition and lowest melting 


LARGEST ROTARY CONVERTER.—60-CycLE RorTARY CONVERTER. 


point, which solidifies at a constant tem t 
which is present in excess solidifies first, until the composi: 
tion of the molten mass reaches that of the mixture of 
lowest melting point. There is no need, therefore, to make 
distinctions between the solidification of aqueous saline ноп. 
tions and that of mixtures of melted salts. 

Mr. Sauveur proceeds to discuss mixtures of metals, and 
by the aid of curves he shows that the law of solubility of 
saline solutions is the same as that of fusibility of alloy, 
For instance, the copper-silver curve is composed of two 
branches of a V, the meeting point of which is at 770 0, 
corresponding to 72 per cent. of silver. This partionlar 
mixture has the lowest possible melting or freezing point of 
all silver and copper alloys; it is called the eutectic,” and is 
analogous to the cryohydrate of saline solutions. There ar 
now two cases to be considered, for the composition of the 
alloy may correspond exactly to that of the eutectic, or it may 
differ from it. In the first case, as the mixture cools froms 
high temperature, it remains liquid until it reaches the 
solidification point of the eutectic, when it solidifies as s 
whole, at constant temperature. If, however, the composition 
differs from that of the eutectio, is., if one of the constituents 
is present in excees with regard to that composition—the 

silver, for instance, 
in thesilver-copper 
alloy—then when 
the cooling mas 
reaches а certain 
temperature, the 
silver in exces 
begins to solidify, 
exactly as did the 
water in the case 
of a galinesolution, 
This deposition is 
accompanied by 
evolution of heat. 
The separation of 
pure silver con 
tinnes until the 
rtion remaining 
iquid has reached 
the composition of 
the eutectic, At 
this instant the 
silver is sat 
with Copper the 
copper is ва 
with alver, and 
both solidify at 
constant tempers- 
ture. Alloys oon- 
taining a larger 
percentage of 
silver than the 
entectic are therefore made пр of crystalline particle 
of silver in a matrix of the eutectic. Or if it be 
the copper which is in excess with regard to the com- 
position of the eutectic, it is pure copper which begins to 
solidify when a certain temperature is reached in the cooling. 
Alloys of silver-copper containing a larger proportion of 
copper than the eutectic will therefore be made up of 
crystalline particles of copper surrounded by the eutectio. 

By the help of some extremely beautiful micrographs of 
sectionr, Mr. Sauveur shows that there is good reason to 
accept the modern theory of euteotics, i.e. that they are 
merely mechanical mixtures of the constituent metab. 
Eutectics аге seen to be made пр of extremely minute 
or plates, in close jaxtaposition ; for their resolution they 
often require very high microscopic power. They frequently 
present a brilliant play of interference colours. ae 

We do not propose here to follow Mr. Sanveur into his 
discussion of the particular alloys of carbon and iron that 
constitute steel; our readers will do well to refer to the 
original paper if only to observe the magnificent examples of 
photo-micrography applied to sections of steel with М ie 
proportions of carbon. Oar has been to araw 
attention to those parts of the paper which deal with the 
structure of alloys, a matter of the greatest importanoe to 
those who are interested in its electrical and m 
qualities, and to those who are seeking an explanation of the 
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different behaviour of a pure metal and an alloy as В 
electrical resistance at low temperatures, Additional evidence 
of the sub-divided structure n to Lord Rayleigh's 
theory of resistance is presented by the eutectics examined 


by Mr. Sauveur. 


ELEOTRIC LIGHTING NOTES. 


(Continued from page 488.) 


Weston-super-Mare.—It wil be remembered that a 
week or so ago the Council decided by the casting vote of the chair- 
man to apply for a provisional order for electric lighting. The rate- 
psyers and opponents of the scheme have since met and passed 
resolutions against it, and copies of these resolutions will be sent to 
the Board of Trade and the Government 


Windsor.—In consequence of the great demand for 
electric light, the Windsor and Eton Electric Installation Company 
purpose next year increasing their plant by an engine and dynamo to 
supply 6,000 lights. The customers now number 130, as against 86 
at the close of last year. The company also sapply electric motors. 


Wolverhampton.— The Lighting Committee of the 
Wolverhampton Corporation have under consideration a scheme for 
ths extension of the electric light undertaking, involving a large 
capital expenditure, which it is proposed to snbmit to the Town 
Council next month. The scheme provides for the extension of the 
generating plant and distribution plant, at an estimated capital cost 
of £29,000, and this will meet all demands expected in the winter of 
1899-1900. Having regard, however, to the extreme difficulty in 
obtaining electrical machinery, except upon long notice, owing to the 
congested state of the electrical industry, the committee desire the 
authority of the Council to forthwith obtain and accept tenders for 
one 300-H.P. steam dynamo set, and one combined battery charging 
and balancing set, the estimated cost of which is £3,200. This t 
will form part of the £29,000 scheme, and it is considered 
very essential that no time should be lost in inviting and accepting 
tenders in respect thereof. Whatever schemes may bo hereafter 
adopted, the above plant will, it is asserted, be an absolute necessity. 
Under these circumstances, the Oouncil have given the necessary 
authority to the Lighting Committee. Owing to the steady and con- 
tinued increase in the work of the electric lighting department, the 
collector of accounts has been transferred to the borough accountant’s 

ent. The chief offices of the department have now been 
removed from the Town Hall to the electricity works, Commercial 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Alpine Electric Railway.—According to a Dalziel 
despatch from Zurich, an English syndicate has been formed for the 
roro of constructing an electric railway to connect Italy and 

witzerland. The proposed line is to pass over the Great Saint 
Bernard Mountain from Aosta to Martigny, and is to be about 45 
miles long. The cost is estimated at 15,000,000 francs. 


Belfast.—The Electric Committee has unanimously passed 
the following resolution :—“ That the Corporation be recommended 
to promote a Bill in Parliament for the laying and working of electric 
tramways in the City of Belfast, especially in those streets not 
already provided with a tram service, with power to acquire rights 
over any existing tramways within the city, and for all other pur- 

8 pom or the establishment of an electric tram servioe in 
city." 


Broughty Ferry.—The Light Railway Commissioners 
eat at Dundee on 19th inst. for the purpose of taking evidence in 
connection with the application by the company promoting the light 
railway between Danae, Broughty Ferry, and Barnhill. The Earl 
of ipd presided, and was accompanied by Colonel Boughey. 
Beveral objections were lodged on behalf of the Joiat Railway Oom- 
pany, but these were repelled, and witnesses were called. At the end 
of the evidence the chairman said the Court felt that the order came 
forward with the powerful support of the Corporation of Dundee 
and the Burgh Commission of Broughty Ferry, and therefore it would 
be granted. The term of years would be 25, and the agreements 
between Dundee and Broughty Ferry with the promoters would 
require to be carefully gone into. Mr. Addyman, on behalf of tbe 
Promoters, accepted the terms as satisfactory. 

Calcutta.—The Corporation has granted the Calcutta 
Tramways Company a new lease for 30 years. The company is at 
libetty to employ electric traction. 

Chichester.—Mr. W. T. T. Chadwin, С.Е, who is 
interesting himself in the promotion cf the light railway from 
Chichester to Bognor, has been invited to attend an early meeting 
of the Chichester City Council in order to discuss the project. 


Dartford.—The Board of Trade have intimated their 
approval of the Dartford and District Light Railway, the difficulties 
which were raised as to access to the Thames having been settled. 


Huddersfield.—The matter of electric traction came up 
before the Town Council last week. The borough electrical engineer 
bad reported to the Electric Lighting Committee upon tbe provision 
of additional plant for supplying electrical energy for tramcars on the 
Lindley, Edgerton, and Outlane routes, a length of 6'64 miles, by 
means of the overhead trolley system. He said the present electrical 
works were ina very good position if the whole tramway system was 
considered, and energy required by the Tramway Department would 
give the additional work required for the machinery in the day time. 
A further great advantage to the electric supply department would 
be that it would be possible to utilise the tramway mains supplying 
continuous current for the purpose of motive power to customers. 
He estimated the capital expenditure for buildings and plant at 
£31,500. The interest and sinking fund to repay that sum in 25 
years would be £1,890 per annum. He estimsted the o2sts charge- 
able to the Tramways Committee at 1d. per unit for generating, 1:634. 
for interest and sinking fund, 67d. for repairs, or a total of 3 30d. per 
unit. The Electric Lighting Committee adopted the report. The 
Committee also recommended that application be made to the Local 
Government Board for sanction to the Corporation to borrow £50,000 
for machinery, mains, and other apparatus required for the supply 
of electricity. The Tramways Committee subsequently bad the 
report of the electrical engineer before them, and referred it to their 
Electric Traction sub-Committee. In reply to questions, Alderman 
Haigh (chairman of the Tramways Committee) and Alderman Calvert 
(chairman cf the Electric Lighting Committee) said it had not been 
absolutely decided to apply electric traction on the Lindley, Edger- 
ton, and Outlane section of the tramways, that the proposal to ask 
for power to borrow £50,000 was contingent upon its being decided 
to run the cars on that section by electricity, and that the difference 
between the £31,500 and the £50,000 would be required for other 
extensions of the present electric lighting works. The minutes of 
the two Committees were then adopted. 


Hull.—It is expected that the contract for relaying the 
"ru for the new electric tramways will be completed on November 


Kirkealdy.—The Electric Lighting and Tramway Com- 
mittee are working energetically with a view to having their applica- 
tion for powers lodged in the ensuing session of Parliament. The 
tramway scheme is to connect with Dysart, instead of serving only 
the main thoroughfare of Kirkcaldy, and there is to be a returning 
route by the northern district of the town vid the new Den Bridge, 
the construction of which, at a cost of some £13,000, was recently 
agreed upon by the Town Council. The tramway will be on the 
narrow gauge principle, and the cars will be propelled by the over- 
head wire system. Tho first installation of the electric light is to 
apply to High Street. Should the anticipated success warrant, there 
be further development of both echemes. 


Liverpool.— Last Saturday the Light Railway Com- 
missioners held an inquiry re the application for an order to con- 
struct a light railway from tho city boundaries to Prescot, a distance 
of 3 miles 8 chains. It was explained that the object of the promoters 
of tbe scheme, the Lancashire Light Railway Company, Limited, was 
to have a continuous route of electric tramways from Liverpool 
dock to St. Helens and Prescot, the line at present proposed being 
intended to join with the Liv lelectric tramway when extended 
to the boundaries of the city. It was confidently expected that there 
would be a very large passenger and goods traffic. 

When the City Council the scheme for an “ experimental” 
electric tramline between Bt. George's Ohurch and the Dingle, the cost 
was estimated at £50,000. The mways Construction Committee 
have, however, asked the Council for a supplementary £35,000, 
bringing up the total to £85,000. 


Liversedge.—The District Council has had ап interview 
in committee with a representative of a London firm of electrical 
engineers, who propounded a scheme for a service of electrico tram- 
cars between Dewsbury and the Spen Valley. 


Neweastle.—The new Tramways Committee of the 
Newcastle Corporation having had under consideration the question 
of the Parliamentary Bill for 1899, have decided to recommend to the 
Council certain clauses for insertion in the said Bill regarding the 
tramways. The whole matter will come up for discussion at а fhll 
meeting cf the Council to-day (Friday). The proposed additions prac- 
tically provide for ne palliation. Among other things, the clauses 
include :—Power by agreement to purchase or take upon lease or form 
junctions with any authorised tramways outeide the city, which form 
continuations of the lines existing within the city; provision that the 
Board of Trade may make provisional orders for the construction by 
the Corporation beyond the city; provision that the Corporation may 
use the lands for the purpose of generating electrical energy, and may 
thereon erect, construct, and maintain all such buildings, engines, 
dynamos, &^., as may be necessary and convenient for the generatioz. 
distributing, and tranforming and supplying electrio energy for any 
purpose for which electric energy is by the Act authorised to be used 
or supplied. Provision is further made that if any of the tramwa 
are worked by electricity, the Corporation shall have power to light 
by electricity the streets within the city, and all buildings, &c., where 
public money is spent for the lighting of the same. 
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Paisley.— On Tuesday Jast week the Light Railway Com- 
missioners held an inquiry at Paisley into an application by the 
British Electric Traction Company, Limited, for a provisional 
order to authorise the laying down of light railways inthe burgh of 
Paisley and district. Mr. Sydney Morse and Mr. Garcke were 
present for the company, and the Glasgow Corporation, Ronfrew 
Authority, Paisley Corporation, the Caledonian Railway Company, 
е Govan Authority, Johnston Council, and other parties interested 
were represented. Mr. Morse explained the business and proposals 
of the company, and evidence was given in favour of the scheme by 
some cf the authorities mentioned. Mr. Mackenzie, secretary of the 
Paisley Tramways Company, spoke to the Paisley Corporation having 
failed to exercise their option of purchase, and of the agreement made 
between his constituents and the British Electric Traction Company. 
He had considered the scheme before them. Even leaving out the 
line beyond the Paisley boundary to Glasgow, it would be a scheme of 
great importance to the general public. Mr. Garcke detailed the 
amount of labour which devolved upon him through preparing the 
scheme to meet the wishes of the Paisley Council. He was perfectly 
justified in saying that until lately he felt that be had all the local 
authorities with him other than the Glasgow Corporation. As a 
matter of fact, the town clerk was kept informed of all negotiations 
with the Tramways Company. He had great difficulty in getting 
reasonable terms from the Tramways Company, and he had to 
negotiate on the basis of securing them in their present position. 
The Tramways Company was not in a position to carry out a scheme 
of this kind, so he arranged that the Traction Company should carry 
out all negotiations and bear the expenses. The Traction Company 
did not think the undertaking was worth the money, but they were 
in the position of having a vested right, and they tried to give as 
much as the scheme could afford. There had been no objection by 
any members of Paisley Corporation to the preamble ; every member 
expressed himself as being in favour of the extension of the tram- 
ways system. He knew the road from Paisley to Glasgow; there 
were no houses, and it would simply be through traffic. It would 
fake a considerable amount of money to put down a double line 
along that road ; in fact, it would be wasteful if the traffic did not 
call for it. There was a distinct moral understanding that the 
Paisley Corporation was in favourof the scheme. They were prepared 
to lay s double line through Paisley if such was insisted upon. 

Mr. Balfour Browne opened the case for the Paisley Corporation. 
He said that Paisley had come to the conclusion that her lines were 
not worked efficiently, that they were not doing all that might be 
done by tramways in Paisley. They were most anxious to see tram- 
ways made, and had, therefore, at the time when the British Electric 
Traction Company came forward, considered the scheme very care- 
fully. Although certain conditions were suggested, no definite 
arrangement had ever been come to, and no resolution had been made 
in the Council approving of the scheme. When the Corporation 
heard of the Glasgow scheme negotiations were opened, and a 
resolution was passed in favour of the scheme, and in opposition 
entirely to the Traction Company. His learned friend complained 
that they had only had very recent notice of these negotiations, but 
they had only been really completed the previous day by the Cor- 
poration of Glasgow. 'The whole of the negotiations between the 
Traction Company and Paisley were on the understanding that the 
tramways were to be carried to Glasgow, and the breaking off of that 
absolutely freed them from any obligaticn to this company, if they 
were under any. 

The town clerk of Paisley gave an account of the negotiations 
which had taken place between the company and the Corporation, 
and observed that the line between Paisley and Glasgow was beyond 
all others the feature of the scheme. Не still regarded it as the 
most important of what was originall ry etn The Paisley 
Corporation decided to throw in their lot with Glasgow, and 
therefore to the extent oppose the Traction Company's scheme. 
The Council were bound to accept what was best in the intereats of 
the community. 

After further evidence and argument, the Earl of Jersey, G. O. M. d. 
(chairman) said: We don't think that this Electrio Traction Com- 

y has been dealt with in a fair and open way in this matter. 
They have been led on to suppose that they had the support of the 
Corporation of piro? Pup; regard to their proposals. t much 
is evident from what Mr. Garcke said in his evidence. It was said 
that the Corporation bad changed their views, but I think they might 
bave given earlier intimation to the company of the probable change 
of these views. 

Mr. Balfour Browne: I should have preferred that they had given 
earlier information, but if your Lordship looks at the dates you will 
see very great difficulty in that. - 

Lord Jersey, in giving decision, said the Commissioners adhered to 
the view which they expressed a short time ago, that they were not 
prepared to go against the strong view of the Paisley Corporation 
against allowing tramways to made within the boundary of 
Paisley by the British Electric Traction коор аз suggested in the 
order. The application was therefore refused. : 

Mr. Morse asked that expenses be granted, but the Commissioners 
declined, Lord Jersey remarking that he sympathised with the com- 

y, and again commenting upon the unfair manner in which they 
Fad been treated. 


All things considered we think it would have been only fair for the 
Oommissioners to have allowed the promoters a portion of their 
expenses, the Paisley Council being made responsible. | 

he Paisley Tramways Company held an extraordinary general 
meeting on 2186 inst., and passed a resolution extending the time 
allowed the British Electric Traction Company to withdraw 
from or confirm the agreement with regard to the tramways 
to December 22nd, 1898. The chairman eaid to regretted to 
some extent the way in which the company had beea treated in 
this matter. 


Scarborough Drops is at present before the Town 
Oouncil for the establishment of a system of 14 miles of electric 
tramways at Scarborough. There is not unanimity of feeling on the 
subject, and it is expected that the question will give rise to much 
controversy both in and out of municipal circles. A part of the 
scheme is to make a circular route of some six miles in extent. 


TELEGRAPH AND TELEPHONE NOTES 


The Amazon Cable.— We are informed that the es. 
Dona Maria left Millwall Docks on Wednesday with 100 nantical 
miles of telegraph cable manufactured by Hooper’s Telegraph and 
India-Rabber Works, Limited, for the Am: zin Telegraph Company, 
Limited, to be laid in the River Amazon. The core consists of 
7-s&rand copper conductor weighing 130 lbs. per nautical mile, 
insulated with an equal weight of Hoopers patent India · rubber, 
and sheathed with 12 No. 6 S. W. d. galvanised wires, and served 
and compounded to a total weight of 44 tons per nautical mile, 


Pacific Cable Needed.—A Chicago daily paper published 
on August 24th, uses the following argument in favour of a Pacific 
cable:—' The flag.raising exercises took place at Honolulu on 
August 12th, yet it was not until yesterday that the fact was made 
known to the people of the United States. This demonstrates the 
necessity which exists for & cable connecting Honolulu with the 
American continent, ia order that the Government and people of this 
country may keep in touch with their newly acquired possessions in 
the Pacific. A cable, extending not only to Honolulu bat to the 
Asiatic coast, is one of the pressing needs emphasised by the war and 
by the annexation of the Hawaiian Islands. Congress must give its 
early attention to this matter." 


Telegraphic Interruptions and Repairs :— 


OABLES. Down. Repaired. 
West Indies— 
Barbadoes-Bt. Vincent... Sept. 15th, 1898 ... * 
Santiago Caimanera ... Sept. 27th, 1898  ... " 


Amazon Company's cable— 
Oable beyond Gurupa... June 8th, 1888 „, aoe 
Accra-Kotonou " .. Aug. 8th, 1898 .. Sept. 27ch, 1898. 


Bolama- Bissao 850 .. June 31st, 1898 ... 

Perim-Assab 006 ҮҮ ove Sept. 13th, 1898 [TT] eee 

Beychelles-Maurice ... ... Bept. 18th, 1898  ... T 
LANDLINES. 

Majunga-Tauanarive .. Sept. 19th, 1898  ... axe 


Saigon- Bangkok ... Sept. 27th, 1898  ... 

Telephone Pipes in the City.—At last week's meeting 
of the Court of Oommon Council the Streets Committee presented a 
report on the dispute between the Corporation and the Post Office 
authorities relative to the laying of telephone pipes without the 

ermission of the former body. The committee submitted a letter 

m the Secretary of the Post Office intimating that the provision 
of wires between exchanges of the National Telephone Company and 
the houses of their subscribers was not contemplated. e 
further contained an assurance from the Postmaster-General that il 
his present cy should be departed from, he would not construct 
any telegraphs under consent of the Oo within the city 
between the exchanges of the National Telephone Company and the 
houses of their subscribers without conveying to the on ай 
intimation that the policy had been changed. The committee stated 
that, subject to that understanding and to the usual condition that 
the contractors to the Corporation would be employed to make Ls 
the pavements disturbed, they had consented to the various ap 
tions of the Post Office authorities for permission to open the public 
ways.—The Court agreed with the committee in their report. 


CONTRAOTS OPEN AND OLOSED. 


OPEN, 


Ashton-under-Lyne,—October 3rd. The Corporation 
Market Committee is prepared to receive tenders for the the 
of the necessary wires, fittings, &c., for the electric lighting of ! 
public market. The current will be supplied from the town mains. 
Consulting engineers, Messrs. Lacey, Olirehugh and Sillar, 78, King 
Street, Manchester. See our “ Official Notices" September 16th. 


Belgium.—October 27th. The municipal authorities of 
heat fe inviting tenders until October 27th лра! an installation of 


electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hot de Ville, Ghent, Belgium, from whence particulars may be 
obtaine 


Dundee.— October 3rd. The Ges Commissioners want 
tenders for the supply of lead.covered cables and underground 
conduite. Specifications, &c., from Mr. W. Н. Tittensor, city 
electrical engineer. See our “ Official Notices” September 33rd. 
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General Post Office.— October 25th. The G. P. O. is 
inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 
West Hartlepool, Hull, or Grimsby; and (5) for creosoting the 

les with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 
есед. The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all particulars, may be obtained on application 
to Mr. Chas. E. Stuart, controller of stores. 

Germany.— October 7th. Tenders are being invited by 
the Prussían State Railway authorities in Cologne for the supply of 
11 tons of copper wire, 19 tons of galvanised iron telegraph wire, 
and half-ton of gutta-percha insulated wire. Tenders marked 
“ Angebot auf Lieferung von Telegraphmaterialen,” to be sent Die 
Konigliche Eisenbahr Direction, Cologne, from whence particulars 
may be obtained. 

Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
ме ыы June 18,1859 us 8 1 (odiis 
comple y June 18, 18 a і m от every 
additional day to completion), and maintained for12 months. Lebour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 aro lamps, &c. expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A d t of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Specifications seen with, and 
pan obtained, on payment of 40 francs, from M. Le Sécrétaire 

mmunal (А. De Bruycker), Gand, or at the office of the paper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, inclu high 
and low tension mains, casings, trench work, &c.; switch , COD- 
tinuous current rotary transformers, motor-generator, &c.; centri- 
fugal pump, condenser (ejector type), steam „pipes, &c. Electrical 
engineer, Mr. A. S. Barnard. See our “Official Notices” September 
23rd for particulars, | 


. Kingston-upon-Hull,— September 30th. The Corpora- 
ге wants tenders ш supply e кшн. 
sprinkler cars, an versing orms. tions from Mr. 
White, city engineer. See our" Oficial No ” August 19th. 
Leigh.— October 14th. "The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme, Particulars from the түе Mr. John 
Foster, Leigh, Lancs. See our “ Official Notices” September 23rd. 


New South Wales.—October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dspartment of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons per wire, 70,000 porcelain insulators, 16,000 sinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.S.W. T 

. Plymeath.—October 6th. The Corporation want tenders 
for the supply of an enclosed (ironclad) continuous current motor, 
shunt wound, for 10 B.H.P. at 850—950 revolutions, for 520-volt 
circuit, complete with 
ances. 


Portrane, — October 8rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylam, 
мет Dublin. See our “Official Notices,” September 9th, for 


Rathmines and Rathgar.—October 5th. The Electric 
Lighting Oommittee is inviting tenders for the supply and erection 
Pl 1 о, egy ia stokers and ot н quad Ише 

э gh speed steam dynamon, condensing , over 
traveller, switchboard, underground cable work, cables, posts for 
incandescent street lighting, street lanterns, and incandescent lamps 
and meters. Consulting engineer, Mr. Robert Hammond. See our 
" Official Notices,” September 9th, for further particulars. 


Spain.—October 3rd. Tenders are being invited by the 
municipal authorities of Almagro (Ciudad Real) for the concession 
for the electric lighting of the town. Tenders to be sent to El 
Secretario del Ayuntamiento de Almaguo (Ciudad Real), Spain, from 
whence particulars may be obtained. 


CLOSED. 


Chiswick.—The District Council received three tenders 
for the installation of electric light at the pumping station. The 
contract was given to Messrs. Lawrence & Butcher, who quoted 
£175 108.; Messrs. Warburg & Dymond quoted £264 8s. 8d., and 
Messrs. Thornycroft £280, 


NOTES. 


The Nernst Lamp.—It appears that considerable alarm 
has been cansed among the German electrotechnikers by the 
coming of the new Nernst glow lamp, which is about to be 
brought out by the Allgemeine Electricitiits Gesellschaft. 


They fear that the value of existing installations oa) be 
amp 


depreciated if their tension is not suited to that of the 

of the future. Prof. Nernst has, however, written a letter 
to the editor of Elecktrotechnische Zeitschrift, which ought to 
reassure them. The professor writes: Your note has 
given me a welcome opportunity to answer numerous in- 
quiries which have reached both the A.E.G. and myself about 
the progress of the electrolytic glow lamp. Weare of opinion 
that it would not be advisable to publish any details before 
our experiments are completed, and we can arrive at a sourd 
decision about it. We can, however, at the present stage, be 
certain that the lamp will be supplied to the public in a 
form suitable for use with existing electric installations 
(100—220 volts, continuous or alternating current). It will 
not therefore be necessary to delay the execution of projected 
installations until the lamp appears, nor need the owners of 
existing installations have any fear that the introduction of 
this lamp will put them out of date. These lines may 
perhaps contribute to allay the fears that have been enter- 
tained by many on this question." If the invention is any- 
thing like so important as the inventor's letter would lead us 
to suppose, a revolution in incandescent lighting must be at 
hand. Nernst's English patent (No. 28,470, of 1897) has 


jast b:n published, but gives very few more particulars as 


to the construction of the lamp than have already been pub- 
lished. The method of heating the incandescent body 
involves the use of а wire made of a refractory electric con- 
dactor, such as platinum. Three ways of employing this arc 
given, the heating coil being in each case in а separate 
circuit. In the first the wire surrounds the incandescent 
body permanently, and is itself surrounded by a transparent, 
refractory, insulating substance. Both of these systems 
necessitate that the circuit of the coil be switched off by 
hand when the material to b» incandesced becomes a con- 
ductor, In the third method the refractory material is 
attached to an iron plunger, sliding in a coil, which is con- 
nected in the main circuit. As soon as the body becomes a 
conductor, а current flows through the latter coil, which 
draws in the plunger, and at the same time draws the body 
from the heating coil, and actuates a switch which cuts the 
current off from the heating coil. The materials indicated 
in the specification are magnesia, zirconia, lime, and other 
oxides of metals, or such materials as are non-condactors at 
ordinary temperatures, but become conductors when heated 
to a high temperature. 


Liquid Air.—A Bray paper brays as follows in a recent 
leading article :— 

Almost every European nation claims in its turn to have added 
some new page to the advanoe of science through one of her great 
men. The latest important laurel claimed under this head passes to 
America. Through all time it has been held that the sir which we 
breathe resisted all efforts to redu»e it to a liquid state. The crown, 
which fair science plants upon the brow of him who wrests from 
nature some of her most hidden secrets, this time falls to Prof, 
Oharles Tripler, of America. | 
This Irish contemporary evidently does not believe in that 
commonplace maxim: “ Honour to whom honour is Dewar.” 


Tramway Deputations,—With reference to а recent 
report issued by a provincial tramway deputation to the 
Continent on the subject of electric traction, Engineering 
says :— The self-denying way in which the councillors of 
our provincial towns spend their time in investigating Con- 
tinental systems of tramways is really remarkable. We 
fancied that after the report issued by the City of Glasgow 
they would be content to take their knowledge at second- 
hand, but their local patriotism seems to impel them to 
investigate everything for themselves, It would be very 
interesting to learn what view the foreign bureauratic 
officials take of these proceedings.” We wonder what our 
contemporary will say to the proposal of the City of 
Glasgow to investigate the matter yet once more ! 
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Electrical Accidents.—T wo accidents recently happened 
one after the other on the same system (alternatin 
current at 2,400 volts), the first at Puteaux and the secon 
at Garches. In the first locality is a station from which elec- 
tricity is distributed throughout the surrounding neighbour- 
hood. The first accident happened in the following manner 
o1July 28th :—A fire broke out at some India-rubber works, 
а wooden beam caught fire, and in falling brought with it 
the electric wires which were fixed проп it and which were 
conveying the current. The wires in falling touched a 
workman, who was killed; two other workmen, on going to 
the assistance of their comrade, were also killed. On 
August 8th at Garches, during a storm, some trees and some 
posts supporting electric wires carrying current at 2,400 volta 
were overthrown. A gardener of Montretout was killed while 
trying to shift a post which was obstructing his garden. As 
regards the first accident, it seems to us that at the time of 
installation care should have been taken to render it impos- 
sible for а beam to fall upon electric cables. Moreover, at 
the commencement of the outbreak notice should have been 
sent to the electrical station to cut off the current. Lastly, 
assuming that the duties of the first workman necessitated 
his being at the spot where the cables fell, the two others 
ought not to have touched them. When there is a dan- 
gerous installation in any establishment, the workmen ought 
all to be warned of the danger, and, above all, to be told 
what to do in case of accident. Formal instructions to this 
effect, should be drawn up. With regard to the second 
accident, we cannot understand how after a storm which had 
evidently caused serious disturbances in the distributing 
circuit the company should not have turned off the current 
with a view to remedying the damage that had been done. 
It is most important in electrical installatiors, especially 
those using high tensions and alternating currents, to take 
every precantion as soon as possible.—J. L. (D Industrie 
Electrique). 


A Far Eastern Crisis '—A few days ago, says the A'obe 
Chronicle, the telegraph company coolies at Shanghai struck 
for an advance of wages. They refused to deliver the mes- 
sages, and Mr. J. Heuningsen, the general manager, had 11 
of them arrested. The next day they were brought before 
the Mixed Court, when Mr. F. S. A. Bourne, the British 
Assessor, stated that it was a serious thing for public servants, 
such as telegraph clerke, &c., to strike, and they ehould not 
do so. Two of the ringleaders were given 50 blows upon 
the hand with a heavy ruler in the Court room, whereupon 
the others cried out that they would go to work again, and 
were therenpon let off with a caution. We are afraid sucha 
method does not recommend itself for extensive application 
in dealing with English strikers, who are generally or aan 
to stand on a higher level of civilisation than the Chinese 
coolies. 


Moribund Manhattan and Electric Lifts.— In the 
above we have the opinion of the Electrical Engineer, of 
New York, of the elevated railways of that city. It has 
become £o by reason of the competition of electrical cars at 
the street level. At one time the elevated line carried over 
half a million passengers daily—in fact, at times of particular 
holidays, we believe over 700,000 have been carried. Now 
it is said the line has lost its short distance traffic. Our 
contemporary gives no figures of the traffic, but states that 
22,000 extra fares per day would pay interest on the, at most, 
£2,000,000 required to introduce electricity. It is curious 
that the inside railways of the world’s two biggeat cities 
should both be in a state of decay for lack of courage to 
embark in electrical traction. Electricity on the trains and 
elevators at the stations to lift at least the feebler and wheezy 
passengers to platform level are looked on as certain remedies 
for the dry rot of the Manhattan. While on the subject 
of lifts, is it not time to protest against the absence of 
passenger lifts at all our l,ondon stations? No matter 
where one goes, be it Broad Street or Ludgate and St. 
Paul's, in the City, or the numerous suburban stations, 
which, with few exceptions, are all either up high stairs 
or down, as at Harringay, there is no provision for the 


aged or the weakly. We know, as а fact, aged people 
frequently forego journeys because of the stairs, and 
nowhere is the evil worse than in London. Occasion- 
ally а steep slope is provided, ав at Stroud Green, but this 
ie nearly as bad as a etair, for it involves energy expenditure 
at a rapid rate—a feat outside the sphere of practical 
physics for many people. Some of the New York elevated 
stations are very high up, and many passengers avoid 
them for this reason alone, and use the surface сагв; and the 
same thing occurs in London, where people nise the bus 
in preference to undertaking an arduous stairway. But with 
easy grades and electricity the passengers would be secured. 
Is not this proved by the strange emptiness of the buses to 
Waterloo, which may be seen running more or les empty 
inside from Blackfriars since the opening of the electrical 
railway. If railways will not adopt electricity they will 
simply lose their business. 

Since the foregoing was written we are interested to 
observe the announcement in the daily press that Mr. 
George Gould has stated that electricity will shortly be 
substituted for steam power on the Manhattan Elevated 
Railway of New York. If this statement be correct, 
it is pregnant with interest, for it evidently means that 
the company finds that steam traction does not pay, 
and intends trying electricity. As mentioned above, 
the line is losing traffic steadily, and, worse still, it has 
piled up a floating debt of over a million dollare. Its 
quarterly traffic reporta are going from bad to worse, and it 
was recently thought that electricity would place things upon 
a better footing, and enable the line to regain ita lcst traffic, 


The cost of electrical equipment has been p at from eight 
thi 


to ten million dollars, and we presume is the proposal 
which Mr. George Gould announces is to be adopted. 


Phase Transformers.—The usefulness of some simple: 


form of phase transformer enabling single-phase currents to 
be split up into polyphase currents, and thus permitting the 
use of a simple conducting system of one wire, would be 
especially appreciated in the field of railway work, where any 
attempt to use polyphase currents for power purposes 18 met 
at the ontset with the difficulty of a double trolley system. 
In a very valuable paper in Zeitschrift fiir Elektrotechnik 
Herr Gustav W. Meyer discusses all the forms of phase 
transformers with sp:cial reference to this application. An 
ingenious device for operating a three-phase motor оп в single- 
phase current supply is illustrated. The motor, m, has the 
usual field winding and a three-phase winding on its rotor. 
The stator is connected as shown to the two ends and the 
middle point of the secondary of an ordinary split trans- 
former, and in the primary circuit with this is connected a 


non-inductive resistance, R, and a self-induotion coil, С, аз 
shown. By the switches, S and s!, these can be cut in or 
out of the circuit. At starting they are cut in, as shown, 
and produce a sufficient displacement of phase to start the 
motor. After the motor attains speed the switches are opened 
and the reaction of the three-phase winding on the rotor 
induces a current in the part x v of the stator winding, the 
machine continuing to run asa three-phase motor, though 
supplied with single-phase current. The American Elec- 
trician says that it is claimed that this method surpasses the 
rotary phase transformer of Arnó and Ferraris on account of 
its simplicity and cheapness and absence of moving parts. 
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The Chemical Action of the Electric Spark.— 
Berthelot has recently investigated the reactions which oecur 
when various alcohols, &о., are submitted for a lengthened 
period to the influence of electric sparks in an atmosphere of 
nitrogen. The following are the conclusions :—1. All the 
alcohols examined fix nitrogen, yieldiag bodies of an aimdo 
or basic nature. 2. At the same time hydrogen is evolved 
in the case of the Cn H,n + 20 alcohols, methyl alcohol 
giving off one atom and ethyl and propyl alcohols, two 
atoms of hydrogen. 8. This logs of hydrogen is comparable 
with the decomposition suffered under similar conditions 
(also in the absence of N) by OH and CH, which 155 off 
two atoms of carbon. Allyl alcohol, however, yields up 
comparatively little hydrogen, resembling, in this respect, 
acetylene and allylene. 4. The phenols fix nitrogen in pro- 
portion varying greatly in individual cases. 5. The phenols 
evolve only traces of hydrogen, a circumstance noteworthy 
in respect to quinol, which so readily parts with 2H in many 
reactions. 6. Alcohols of the fatty series fix nitrogen at the 
rate of one atom for every 2H evolved, s.e., (see 2) two 
mols. of methyl, or one mol. of ethyl or propyl alcohol, fix 
one atom of nitrogen. As regards allyl alcohol, three mols., 
fix N,. 7. Comparing the ratio of C to N in the compounds 
formed from the alcohols and corresponding hydrocarbons 

tively, this ratio is the same for methane and methyl 
alcohol; whilst ethane (or ethylene) and propylene fix only 
half as much N ав the respective alcohols. Allyl alcohol 
fixes more N than allylene, the ratios being in the proportion of 
8:5. 8. In the case of isomeric bolies, the C : N ratio is 
the same for propyl and isopropyl alcohols, as also for pro- 
pylene апа trimethylene. The three dihydric phenols differ 
во widely in their behaviour, tbat no conclusions can be 
drawn. 9. As regards structure, it is probable that these 
nitrogen compounds are aldehydric condensation producte, 
possessing a cyclic constitution, resembling that of the pyri- 
ine and шол bases. The original paper may be con- 


sulted in the Comptes Rendus, 126, 616. 


Tractive Resistance on Tramways. — The Railway 
World gives the following figures of tractive resistances on 
tramways :—The average pull required p2r ton of load to 
keep a car moving is 30 lbs. With exceptionally clean rails, 
as during а heavy rainfall, and with the rail grooves void of 
dirt, the pull may be as low as 20 lbs. per ton, or below this 
figure, approximating to the 10 or 12 103. of railway work. 
Again,a very dirty, clogged rail, may demand more than the 
30 lbs. Multiplying the pull by the в in feet per minute 
gives the power in foot-pounds, so that the horse- power is simply 


TX WX SB. ! 
“К, 2 ——————————— n neces- 
H.P $3,000 , where T is the pull per to 
вагу, w is the load in tons, and s the speed in feet p 
minute, This rule gives the horse-power on the level. To 
find the power on а grade, the vertical rige of the car is found 
by dividing the speed of the car in feet per minute by the 
length of road in which there is a rise of 1 foot. The 
number of feet of vertical lift multiplied by the total 
weight in pounds is the measure of the work done against 


gravity, or, LL, where w is the load, s is the gpeed, 
and F is the distance, in which the road rises 1 foot. Thus 
onal in 30 grade, ғ = 30. The addition of the two 


results gives the total horse-power. 


Lectures.—A course of 12 lectures on “ Electro- 
Chemistry " will be given at the University College, London, 
by Profs. Hudson Beare, Fleming, and Ramsay. The 
course begins on November 24th. Prof. Fleming will also 
deliver 10 lectures on “Electrical Measurements.“ com- 
mencing on October 10th, and Prof. Beare will deliver 20 
lectures and conduct laboratory work in “Mechanical 
Engineering,” commencing on October 14th. For pa i- 
caning as to terms, &c., see our Official Notices” this 
_ А special short course of six lectures on “Electro-Optics ” 
18 announced to be given by Prof. Silvanus P. Thompson, 
Quote ee Technical College, on Thursdays, beginning 


Electrical Canal Traction.—An American experimenter 
has been granted permission to try electrical traction on the 
Miami and Ohio Canal. If successful he is to have the 
exclusive right for 25 years of all electrical traction work on 
this canal which is 250 miles long. It would thus appear 
that the canal owners being too timid to make the teats 
themselves of what must be а success, are prepared to put 
the canal into the hands of a monopoly for 25 years, and so 
possibly defeat the very object they have in view, the keep- 
ing up and, indeed, re-establishing of the canal, which has 
fallen very much into decay. The proposer is а Mr. 
Wagenhals, and here is a picture of this motor which is 


Егкотвіс LOcoMOTIVE FOR CANAL TRACTION. 


to run upon rails laid on the tow path. A speed of six 
miles per hour is found practicable by experiment, and an 
ordinary motor towed a couple of boats, each loaded with 80 
tons, at 10 miles velocity, bat this was too fast and damaged 
tbe banks. Mr. Wagenhals’s motor is to weigh, says 
the Street Railway Review (to which we are indebted for our 
figures) no less than 20 tons, though only 6 feet over all. 
As the canal is only 60 feet wide and 4 feet deep, the motor 
seems to us enormously heavy. Let us suppose that to tow 
an ordinary barge at six miles per hour requires eight horses. 
One horse will tow a barge at two miles per hour, so that we 
have cubed the ratio of speeds. Eight horses will represent, 
say, 400 lbs. of pull at six miles per bour, a horse being 
taken equal to about 26,000 foot-pounds per minute. If 
one-fifth of the load on the wheels can be taken for adhesion 
this would give 2,000 Ibe. as the weight of the motor, so that 
а 2-ton motor ought to do easily the draught of two boats, 
Possibly the 20 tons is а misprint for some smaller figure. 
Mr. Wagenhals expects the working expenses to be $95,000 

r annum. The present earnings are $190,000, so that 
there will be $95,000 to pay profits on the estimated cost 
of $850,000 necessary to equip the canal between Dayton 
and Cincinnati on which distance the above earnings were 


Circuit Breakers v. Fases.—It is beooming customary 
to use circuit breakers instead of switches to open and 
close main circuite, this probably being due to the fact that 
it is easier to trip the trigger of a circuit breaker than to 
m out a heavy switch. This practice, says the New York 

ectrical World, although prompted by laziness, is to be 
commended, as the carbon brake of the circuit breaker 
removes the arc from the main contacts to a point where it 
does no harm. Double pole circuit breakerr, made ap in 
such а way that the two sides can be independently closed, 
require no switches in series with them, since the first pole 
restored acts as a safety when the second is closed, unless 
double-throw or change-over connections have to be made in 
the circuit. Even in this case the circuit breaker can always 
be opened in ahead of the switch, eliminating the arc from 
the switch contacts. It might be well for the manufacturers 
of this type of apparatus to get up double-throw, single, 
double, or triple pole circuit breakers, which could be used 
in place of the present circuit breakers and switches. 
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The American Tool Trade.—If Americans can make 
anything, we think that light machine tools are their 
ialty. In heavy work so far they lack artistic feeling. 
mpare, for example, their good but hideous locomotives with 
our own, and again, the flimsiness of even an American 9-inch 
Jathe with the more business-like build of an English lathe. 
But come to small toole, and the Americans are seen at their 
best. The president of the Gisholt Machine Oompany, a 
well-known American house, writes in Modern Machinery on 
the effect of the war upon American trade. This we may 
dismiss as off the point, seeing that Americana at present 
hang every excuse upon the war peg. But Mr. Johnson only 
speaks the truth when he states that Euro shop pro- 
porto аге, ава rule, not practical men. There is, as we 
ave of late taken frequent opportunities of saying, far too 
much nepotism about our English shops. While this is 
natural in а country like ours, where so many shops were 
started about a century ago, it Leurs us at present at some 
disadvantage—a disadvantage which in due time will attach 
to American shops and to German shope, in neither of which 
country are there many important shops founded prior to 1860 
to 1870. At the same time, Mr. Johnson both understates and 
overstates his case. We doubt whether our best shops in Eng- 
land of later foundation, especially such as, say, Herbert's, of 
Coventry, would take second place to апу American shop. 
Like other Americans who have begun to think, our author 
is troubled about the tariff, and is in a terrible fear of tariffs 
being put up against America in Germany, and he has even 
the to admit that the ridiculovaly high American tariff 
needs revision. Ouriously enough, he wants America to keep 
free of foreign complications by giving up the Philippine 
Islands to Great Britain. America is not to charge for them, 
but to give them to us free, and we, on our part, are to 
lacate Germany in the matter by another graceful concession. 
ow would the Isle of Wight do? Poor, long-suffering 
Great Britain only wants to be asked, and she will grant 
America the free use of every harbour she owns in the 
world. Why, then, asks our author, should America worry 
over naval stations when Great Britain is во handy ава 
chestnut puller ? Bat we turn over а leaf, and find that all 
this is to have some compensation. A manifest destiny is 
to bring all the North American Continent under one flag. 
Mr. Johnson is а bold man to advocate one flag for all North 
America. We ourselves have long thought that such a 
consummation would be to the best interests of all con- 
cerped. We heatily reciprocate Mr. Johnson's feelings, and 
look to the day when the “flag that never lost its grip” 
waves from Pole to Panama, What millions of dollars 
America would save every fourth year! 


Electrical Power on Shipboard—The American 
Electrician, in an article by Mr. F. W. Roller, points out 
that not only is the economy of electricity so very great, but 
the multiplicity of steam and exhaust pipes constitutes a 
danger greater than that of shot and shell. Recent tests on 
the Minneapolis showed even 300 lbs. per H.P.-hour for 
some pumps, and this is obviously a most serious cause of 
limiting the range of a warship. Even larger auxiliary 
engines use as much as 110 lbs. per hour per Н.Р. Further, 
electricity enables ventilating fans to be placed in their 

roper compartments in place of requiring the cutting of 
ba heads for air ducts, and another er, that of sinking, 
is minimised. At most the steam consumption per H.P. 
applied toa motor as current would be 80 Ibs. per hour. On 
the Minneapolis the auxiliary engines consume а fourth of 
all the steam used. They ought, of course, to exhaust into 
the low pressure casing of the main engines, but here again 
there would be long exhaust pipes, and an enormous weight 
of water in the steam. By means of electricity about 70 per 
сері, of the auxiliary fuel may be saved, and we see no 
reason why the exhaust should not now go to the main L.P. 
casing if not condensed in its own plant. Multiphase 
induction motors are recommended as best able to stand 
rough usage. They can be worked by simply adding three 
or four collector ringe, according to the syatem adopted, to 
the ordinary direct current, generator, and taking off the cur- 

nt there by stationary brushes to the motore. While add- 
in bnt little to the complication at the generator end, this 
would make matters very simple ar the motor end, where 
probebly leas skill will be available than at the generators. 


Presentations.—Mr. E. Crom, of the Bradford Corpora- 
tion Electricity Department, has been appointed assistant 
to Mr. J. A. Bell, the city electrical engineer at Aberdeen, 
and on Saturday last he was the recipient of a very handsome 
writing desk, which had been subscribed to by the whole of 
the staff. The presentation was made in the station by Mr, 
E. Wright, and friends representing the various departments 
of the works expressed good wishes for the future. 

On Friday last Mr. D. M'Leod, the assistant at the 
Aberdeen Corporation Electricity Works, was presented 
with a smoker’s cabinet and two engineering books on the 
occasion of his leaving the station to become manager to 
some Dablin manufacturing works. 


Electrical Stage Appliances—The Times says that 
Mr. Edwin Sachs is at present engaged in arranging for an 
installation of electricity with a view to changing scenes by 
electrical power at Drury Lane Theatre. By the new 
arrangement large sections of the stage floor (meacuring 40 
feet by 7 feet) can be raised to any level above or below the 
stage, individually or together, by simply working an ordi- 
nary switchboard. The installation, which is undertaken by 
the Thames Ironworks, will be ready for the coming 
pantomime, 


— 


Bad Wiring at Buenos Ayres.— The Review of the 
River Plate says :—" The tricks of the electric light wire- 
men (as they are pleased to call themselves) in this city 
are numerous. We have heard of one who did not believe 
in prepared tape for covering the jointe, but made his 
own by dipping bits of old rag in paraffin. Another 
excused himself, when it waa discovered that half the joints 
were not soldered, on the plea that he had not had time; 
but he had found enough time to cover over all the joints 
with tape, and he waxed wroth when an engineer told him 
what he thought of him and his work. The excuses made 
for low insulation are numerous and varied, but no wireman 
has ever yet acknowledged that this is due to scamped 
work. There is such a boom in electric light work now, 
that соо is going into the business, but шару will 
retire with burned fingers and dearly bought experience.” 


The Thermophone.—In the ExecrricaL REVIEW, 
Vol. xlii, p. 898, we deecribed some remarkable experiments 
by Simon, which went to show that the electric arc was 
capable of acting equally well as a telephonic transmitter 
or as а receiver. Prof. Braun, of Strassburg, has recenti 
published * an investigation into this phenomenon, whic: 
shows that the sensitiveness of all apparatus acting on this 
principle is considerably increased when the oscillating cur- 
rent is superimposed on а constant current. A current of 
periodically varying intensity, i, generates in time d ¿in 8 
resistance 7, а quantity of heat represented by й rdi. If 
the amplitude ol the current, which is supposed to ba small, 
is io, the greatest possible variation of the temperature 18 
proportional to 10 r. If now we suppose a current varia- 
tion, d т, superimposed on a large constant current, 1, then 
the variation of the joule heat under like circumstances 18 
2141. diis here = io sin 2 * n t, and the maximum tem- 

rature variation is, therefore, proportional to 2 It f 

‘rom this we see that, with s, constant, we can make the 
variations as great as we please by increasing I. Itis also 
evident from these equations that, in the first case, à 
original note is given out as an octave, while in the eases 
casé it is given out as exactly of the gem pon 
experiments completely confirmed the ictions o Ts 
tbeory. A bolometer grating was used as the telephone, | 
sound given out being intensified by a collecting fanne. 
When the small varying current of the secondary of = ba 
duction coil was sent through the grating no sou Р 
heard, but when a steady current of 0°06 to 0°12 was Agi 
imposed on thie, the sound was distinctly heard. р 
bolometer was arranged in circuit with four acm cat 
and a microphone speech, loud and distinct, was 1885 io 
by the bolometer. Mr. Preece was the first, in E em 
describe an instrument of this kind, but Braun has n d 
able to ascertain whether he superimposed a constant с 


on his telephonic current or not. 
оо ша oT 
• Wied. Ann., 65, р. 358. 
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Fire Insurance Rules.—The Liverpool and London 
and Globe Insurance Company has just issued its “ special 
risks” supplement of electrical installation rules. These 
supplements will be issued from time to time, dealing 
especially with the icular precautions which are shown 
by experience to be desirable. The present risks for which 
rales are given are warehouses for the storage of produce, 
corn, textile, and oil mills, theatres and music halls, 
central electric lighting stations, and drying stoves. 


Local Authorities and Electric Lighting.—The 
Times says that Lord George Hamilton, M.P., bas forwarded 
the following letter to the Acton District Council, which had 
asked him to oppose the Bill promoted in the last session of 
Parliament by the General Power Distributing Company. 
The Bill, as will be remembered, excited much opposition 
among local authorities which had taken up electric lighting 
orders, or were proposing to do во: —“ India Office, White- 
hall, S.W. Sir,—I have to acknowledge the receipt of your 
letter of July 22nd. I am in favour of local authorities 
having control over the lighting in their districts, and, where 
practicable, applying the profits of such enterprise to the 
reduction of the rates of the locality. On the other band, 
private enterprise will often develop experiments and initiate 
improved methods of lighting which the local anthority may 
tot be able to conduct themselves, and it is by the com- 
bination of the two methods that the community at large 
may be most benefited. The Bill to which you call my 
attention is postponed till next session, and I shall be glad 
when it pomes up in a new shape to hear what the views of 
the Acton District Council are.’ 


Micro-structure of Alloys for Bearings.—The Mechant- 
cal World reprints a paper read before the Franklin Insti- 
tute, by Mr. G. H. Clamer, on “The Micro-structure of 
Bearing Metals.” The author points out the advantages to 
be derived from a microscopical examination of the texture 
of alloys, as a check upon the fonndryman’s work. It 
frequently happens that an alloy of good composition is 
rendered inefficient by faulty manipulation, the mixture 
being uneven ard granular. A skilled foundryman will 
often make a better metal from inferior sorap. Moreover, 
the wearing qualities can be predicted from the micro- · 
structure of alloys; a bearing metal which is finer in granular 
ttructure will wear the slower, because of the tearing off of 
smaller particles. In considering the question of cost of 
maintaining machinery, the expenses are directly dependent 
upon the wearing qualities of the alloy and its successful ове 
us scrap ; the alloy must have the quality of retaining its 
qualities after re- melting. For obtaining the best surface for 
micro:copic examination, the method of Guillemin is recom- 
mended. The specimen is first polished and then etched 
electrolytically by exposing it for в few minutes in a bath 
of very dilute sulphuric acid when connected with a single 
Daniell cell. A set of 12 micro-photographs of sections 
treated by this process accompany the paper. In conclusion, 
the author gives some useful information with regard to the 
structure and composition of babbitt metal. The first 
white metal successfully used for bearings was invented by 
Isaac Babbitt. It contained tin, antimony and copper. All 
white metals used for bearing purposes are now sold in the 
States under the name of “ babbitt" metal, and when used 
as а lining, the bearing is said to be babbitted.” Bat to 
distinguish this metal from the cheaper lead alloys it is 
classed as genuine babbitt " ; it is harder than lead alloys, 
much tougher, is finely ciyatalline, and wears well. Owing 
to the proportion of tin, it is rather expensive. Practical 
tests show that an alloy of copper-tin-ead gives better 
results, so far as anti-frictional quauties аге corcerned, than 
copper-tin-lead-pho phorous; moreover, it is found by 
experience that remelted phosphor-bropze is much more 
liable to give hot bearings than the newly-made metal. The 
pio poron in bronze takes the form of рі o:phides, which 

igh temperature can drive out only in small proportions. 
After re-melting, the micro-structure becomes decidedly 
crystalline, whereby its anti-frictional and wearing qaslities 
are greatly reduced. The metal, after the tenth re-melt, can 
scarcely b» touched with a file. 


Mauicipal Telephone License for Glasgow.—It is 
stated that the C.rporation of Glasgow has received a letter 
from the Postmaster-General stating that he will be prepared 
to give them a license for a telephone exchange on their 
securing the requisite powers from Parliament for working 
an exchange system. A condition of the license is, that it 


will expire December 31st, 1911. 


Babcock Boilers at Boston.—The Babcock & Wilcox 
boiler seems to be exceedingly popular in Boston, U.S A. 
That this is so is seen from the statement made in the New 
York Electrical Engineer that at the West Eod Street Rail- 
way Company power stations (five in namber) 19,000 H.P. 
of these boilers is used, while the Lynn and Boston Street 
Railway has 4,000 H.P., the Elison Electric Illuminating 
Company, 4,000 H P., and the Boston Electric Light Com- 

ny's new station will have 4.400 Н.Р. when comp'eted. 

ach a showing does credit to the Baboock boiler and to the 


Babcock & Wilcox Company. 


Owen's College.—On Tuesday afternoon next, October 
4th, the foundation of the new physical laboratory at Owen's 
College, Manchester, will be laid. | 


— — — — — 


Society of Engineers.— Before this Society on Monday, 
October 8rd, Mr. S. Cowper-Coles will read a paper on “ Pro- 
tective Metallic Coatings for [ron and Steel." 


- - 
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Appointment.—Mr. Maurice G. Temple, M.A., of Coat- 
bridge electric- lighting station, has been appointed assistant 
electrician on the cable staff of the Anglo-American Tele- 
graph Con pany. | 


Accident on the Waterloo and City Line.—The Daily 
Chronicle says that on Wednesday morning, on the quarter 

t 10 train on the electric railway from Waterloo to 
Mansion House, the brake failed to act upon arrival at the 
City end, and the train ran beyond the platform into the 
tunnel, and then came into collision, putting out all the 
lights, and giving the passengers a violent sbaking. 


NEW COMPANY REGISTERED. 


Paris Singer, Limited (58,878).—This company was 
registered on September 21st, with a capital of £100,000 in £10 
shares, to acquire the business carried on by Paris E. Singer at 
Clapham, and by Ernest Archdeacon at Suresnes, near Paris, and at 
the Avenue de la Grande Armee in Parie, to manufacture, sell, and deal 
in gas, oil, electrical and other engines, cycles, motors, motor cars, &с, 
and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, &c. The subscribers (with one 
ehare each) are: —H. V. Higgins, 28, Bedford Row, W.C., solicitor; 
Н. W. Stickland, 80, Riggindale Road, Streatham, solicitor; G. D. 
Horton, 129, Florence Road, Wimbledon, clerk; H. L. Pring, 34, 
Cambrian Road, Richmond, S. W., accountant; R. M. Campbell, 19, 
Klea Avenue, Clapham Common, manager; M. B. Shaw and A. 
Reeves, 165, Manor Street, Clapham, S.W., clerks. The number of 
directors is not to be less than three nor more than five; the first are 
Paris E Singer, Frederick R. Cheeswright, and Robert J. Beadon; 
qualification, one share; remuneration as fixed by the company. 
Registered office, 165, Manor Street, Clapham, S. W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chili Telephone Company, Limited (29,252).—This 
company’s annual return was filed on August 30th, when 44,000 
shares were taken up out of a capital of £250,000 in £5 shares, and 
paid for in full. 


. Electric Construction Company, Limited (39,292).— 
This company's annual return was filed on August 23rd. The capital 
is £400,000 in £2 shares (50,000 preference); 25,000 preference and 
110,000 ordinary have been taken up, and 13,145 of the formerand all 
the latter are considered as paid; £2 per share has been called, and 
£23,710 paid on the remaining 11,855 preference shares. 


Jandus Are Lamp and Electric Company, Limited 
(43,898).—This company’s annual return was filed on August 20th, 
when 2,041 shares were taken up out of a capital of £30,000 in £10 
shares; 596 are considered as paid, and £5 per share has been called 
on the others, resulting in the receipt of £7,225. 


Improved Electric Glow Lamp Company, Limited 
(47,636).—This company’s annual return was filed on September 14tb, 
when 74,270 shares were taken up out of a capital of £100,000 in £1 
shares; 34,270 are considered as paid, and £40,000 has been 
paid on the others. 


CITY NOTES. 


Buenos Ayres and Belgrano Tramways Company, 
Limited. | 


extraordinary general meeting was held on 22ad inst. at the 
л. Moorgate Street, Mr. J. B. Concanon presiding, to consider а 
resolution for winding up the company voluntarily. 

The CHAIBMAN, in proposing the resolution, remarked that the 
meeting was purely formal. Its object was to enable them to wind 
up the old Buenos Ayres and Belgrano Company, and to distribu‘e 
among the sbarebolders the shares of the new Buenos Ayres and 

no Electric Company. | 
кү . ANDERSON seconded the motion, which was carried unani- 
mously. 


The CHAIBMAN afterwards stated that they would have to hold 
another meeting, which would be called as soon as possible, and then 
the shareholders would receive their shares in the new undertaking, 
They were proceeding as rapidly as they could with the equipment and 
construction of Mr. Bright’s line, and they were also almost 
daily in considering the reconstruction of their own line with electrical 
equipment. The directors had no reason to change the o held 
by them at the outset—that when the line was con to one on 
which electric traction was employed, it would show them a very 
handsome result. Probably some of them might be shareholders in 
other Buenos Ayres tramway companies, and they might have heard 
opinions expressed by the chairmen of some of those concerns to the 
effect that, as horses snd forage were cheap in Buenos Ayres, they did 
not see their way to make any change. That, however, was not the 
case of this company. They had a clean sweep from Belgrano— 
Bright's line—right into the very heart of the city, and there 
were no narrow streete as far as that of the system was oon. 
cerned. Ther would run a rapid and good service to 
Belgrano, which was a very important and rising suburb 
of Buenos Ayres, and with euch a service he felt con- 
vinced that they would be well repaid. The conditions of other com- 
panies in Buenos Ayres were eomewhat different from this company’s, 
the lines of the former being almost entirely within the heart of the 
city, and in comparatively narrow streets, In answer to a question, 
the chairman added that, as regarded stopping stations, they would 
have to consider the feeling of the majority cf theit passengers. 
Generally on the Continent, and in some places in this country— 
Leeds, for instance—stopping places had been decided on, in order to 
get over the journey more quickly. The people had to go to these 
stopping places, but in Buenos Ayres he doubted whether the 
passengers would care to walk even 100 yards to a stopping station. 
Toeir cars, however, would be able to run very qnickiy, and they 


с be so easily stopped that passengers could be pi up at any 
poin | 


Brazilian Sabmarine Telegraph Company, Limited, 
—The directors have, after transferring £25,000 to the reserve fund, 
decided to recommend а final dividend of 3s. per sbare, making with 
previous distributions, & total dividend of 6 per cent. for the year 
ended June 30th, 1893, and also the payment of а bonus of 2s. per 
share, both free of income-tax. The balance of the account, subject 
to audit, is carried forward. For the purpose of paying the above 
dividend and bonus on October 27th, the register of transfers will be 
closed from October 18th to the 26th, both days inclusive. 


Anglo-American Telegraph Company, Limited.— 
The directors bave resolved, after placing £6,000 to the credit of 
the renewal fund, to declare an interim dividend for the quarter 
ending September 30th, 1898, of 15s. per cent. on the ordinary 
stock, and £1 10s. per cent. on the preferred stock, less income 
tax, payable on November Ist, to the stockholders registered on the 
books of the company on September 30th, 1898. 


The Direct United States Cable Company, Limited. 
—The board has resolved upon the payment of an interim dividend 
of 3s. per share, free of income-tax, being at the rate of 3 per cent. 
oe for the quarter ending September 30th, 1898, such divi- 

d to be payable on and after October 24th next. 


Eastern Extension Telegraph Company. — The 
directors have declared an interim dividend for the quarter ended 


June 30th last of 2s. 6d. per share, free of income-tax, psyable on 
15th prox. 


Castner-Kellner Alkali Company, Limited.—The 
directors have declared an interim dividend at the rate of 8 per cent. 
per annum for the six months ending 30th inst. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Com Limited.—The receipts for the 
week ending September 23rd, 1998, wane £2,992 16, 6d.; corresponding 
period, 1897, £2,584 1s. 10d.; increase, £408 148. 8d. 


The City and South London Railway Company.—The receipts for the week end: 
ing September 25th, 1808, were £926; week ending September 36th, 1801, 
£891; inorease, £85 ; total receipts for half-year, 1898, 219,314; corresponding 
period, 1897, 211,694 ; inorease, £620. 


The Dover Corporation Electrio Tramways.—The receipts for the тет 
ending September 24th, 1898, were £216 128. 6d.; week ending. Берен 
25th, 1897, £132 эв. ; increase, £84 10s. 6d,; total receipts to September ш, 
1898, £6,207 9s. 8d. 


The Dublin United Tramways Company.—The receipts for the week enon 
September 28rd, 1898, were as follows:—D. U. Co., horse cars, 2108 
lis. 7d.; ditto, electric oars, £460 2s. 4d.; D. 8. D. Co., electrlo cars, T 99 
Вв. lld.; total, £8,912 28. 10d.; corresponding week last year —D. U. 10 ‘al, 
horse cars, £2,784 8s. 4d.; D. 8. D. Co., electric cars, £563 0s. 9d. ; 1d. 
£8,347 9s. 1d.; increase, £564 18s. 9d.; aggregate to date, £54,207 ns od. ; 
aggregate to date last year, £49,498 13s. 2d.; increase to date, 44,809 58. E. 
the mileage open is 18 miles electrically, 81 miles by horses, as Med 
s miles electrically, and 84 miles by horses, for the corresponding pe 
ast year. 


ding 

The Liverpool Overhead Railway Company.— The receipta for the week en 

September 25th, 1898, amounted to £1,680 ; corresponding week last yee", 
£1,407; inorease, 2273. 


for 
The Western and Brasilian Telegraph Company, Limited.—The receipts ne 
the week ending September 28rd, 1808, alter deda 9 cent. o 
gross receipts payable to the London Dieting Brasilian Tbiegraph Conr 
pany, Limited, were £8,062, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND EL L2 COMPANIES. 


Stock! 


Busivess done 


week ended 
ga d 28th. 
Highest. Lowest. 
1024 | 1004 
1164 | 1155 
16} | 13x 
164 152 
112} | 112 
106} | 105 
114| 118 
101 | .. 
15 1713 
106} | 105 
127 
18 172 
1253 
104 1023 
128 | 123 
171 | 16H 
293 |... 
HO |. 
5 5d 
13] | 13 
103 | .. 
128 123 
84 
1 
94 91 


Closing | Olosing 
Present or Dividends for tion, 
Iosue. МАМЕ, жес the last three years. , Se alt ао 28th, 
| 1895, | 1596. | 1897. 
187,90} African Direct Telegraph, 4 95 . eo adds ..1100/4 $ T . ]|100 —104 100 —10⁴ 
,000 | Amazon Telegraph, shares des vis well 9 е . " 6— 7 | 6— 7 
125,000 Do. do. 5 95 Debs. Red. . за; 885 ..] 100, ... .. | 92 — 95 | 92 — 95 
923,060! Anglo-American Telegraph  ... п ia Stock £2 Өв#2 188 3 63 — 66 ' 63 — 66 
8,088,020] Do. do. 6 X Pref. Stock E 188 6 5 1154—1164 (1154—1164 
8,038,020! Do. do. 5 Stock das we | ló$— 16] | 15#— 16} 
180,000 Brazilian Submarine рЫ " 10 7 7 7 * | 159— 161 1541— 16} 
. 75,0000 Do. do. Debs. 2nd serios, 1906 100 5 D .. |112 —116 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44000 М 5 4 4 $ 4 8) 2 
10, 000, 000 Commercial Cable Se . $100 | 7 8 8 180 —190 |180 —190 
918,2971 Do. do. Sterling 600 year 4 % Deb. Stock Red. Stock! ... ses . . 1105 —107 [105 —107 
,850 | Consolidated Telephone Construction and Маран 06 ц 2 m — $— Йй 
16,000 | Cubs Telegraph ... óc ge i 8 15 7 — 84— 9 
6,000 Do. 10 % Pref. 5! 2% wee n bis 10 10 10 15 — 16 16 — 16 
12,981 | Direct Spanish Telegraph ... " 5 4 4 4 4— 6 4— b 
6,000 Do. do. 10 J Cum. Pref. T 5 10 10 10 10 — 11 10 — 11 
80,0001 Do. do. 44 ¥ Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% поз —106% |103 —106% 
60,7101) Direct United States Cable 20 24% | 24%] .. |114— 12 | 114— 12 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 as .. |100 —103 100—103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 n 10 | 64% | 64% | 7 % | 179— 184 | 173— 183 
1,295,000 Do. 3495 Pref. Stock 100| .. |... | .. 105 —108 |105 —108 
40,000 Do. a Certs., 50 % paid ж» is jas г 825 52 — 55 
89, 900 Do. {рр орав August, 1899... | 100 | 6 5% 5 % 100 —108 100 —103 
1,302,615} Do. Mort. Deb. Stock Rede. Stock 4 4 2 4 Ф 126 —130 |126 —130 
250,000 Busan iod acabe and China Telegraph ... | 10 |7 7 7 174— 18 174— 18 
; b us. Gov. Sub.) Deb., 1900, red. ann. I - 
25,2001 rae foal Rea навр } 100 6 * 5 7 5 J 90 —103 | 99 —103 
100,500} Do. do. Bearer, 1,060—3, 018, 4,827—6,400 100 | 5 $ 5 Ф 5 @ 100 —103 100 —103 
820,000 А Do. 4 тре: 1 ET LU R Stock 4 4 4 125 —129 125 —129 
| astern and Sout rican elegraj h, 5 ort. De eee = E: 
85,1001} { 1900 red. ann. drgs., ов. ort, 5243 100/5755 5 | "" | 99 —108 | 99 —103 
46,5001 Do. do. do. to боа, 2,844 to 6,500 | 100 | 5 6 .. 100 —108 |100 —103 
300,000} Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 * 1102 —105 102 —105 
200,000! Do. 4% Heg. Mt. Debs. (аша Н Bub. * 18, 000 25 4 4 104 —107% 104 — 107 
180,227 Globe Telegraph and Trust 10 4$ 4 E 12 — 124 | 12 — 124 
180,042 Do. do. 6% Pref. m - js 10 | 6 6 6 162— 17} | 163— 172 
150,000 | Great Northern Telegraph, of Copenhagen... „| 10 10 10 10 29 — 30 28$— 291 
160, 000? Do. do. do. do. 5 Debs. 100 5 5 5 101 —104 101 —104 
„000 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1, ш А rd. 100 | ... si .. |100 —104 |100 —104 
17,000 | Indo-European Telegraph  ... ias 25 10 10 10 51 —54 61 — 54 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 6 110 —113 |109 —112 
,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 21— 2i 21— 27 
484,597 | National Telephone, 1 to 484,507  ... . 5 54% | 54% |6 58— 58 64— 58 
15,000 Do. 6 % Cum. Ist Pref. 10 | 6 6 6 18 — 15 18 — 15 
15,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 13 — 15 
250,000 35 5 % Non- cum. 8rd Pref., 1 to 250, 000 5.6 5 б 58— 58 58— 58 
1,329,471} % Deb. Stock Red. Stock 34 34 34% |100 —106 100—105 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/6 5 5 §— §— 
100,000} Басо. апа European Tel., 4 % Guar. Debs., 1 to 1,000 .. 10 : : Ы 105 S i^ = 
11,839 | Reuter’s ... ji -— == = 
8,881 | Submarine Cables Trust. ids 85 gs T .. |Oert.| ... T .. |186 —141 |136 —141 
58,000 | United River Plate Telephone nec du wh. 54 6 6 = 41— 
146,7831 до. : 5 % Debs. i 5 Stock 5 uda 108 —106 5 
15,009 | West Ж Telegraph, 7,501 to 23,1 ne 926 -— 
318,400! Do. do tet 5 Y Debs. . 100 | 6 5 % 5 % 99 —102 |99 —102 
,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—653, 008 2 $ | ... ess ТУ 1— i— 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... dis .. |104 —107 |104 —107 
64,269 | Western and Brazilian Telegraph E E si ..| 15,8 2 81 12 — 124 | 12 — 124 
88,129 Do. do. do. 5 % Pref. Ord... ..| 7465 5 5 8 — 83 » — 8j 
88,129 Do. do. do. Def. Ord. 74 1 nil 15 | 4— 4 a, 
889,521 Do. do. do. 4 95 Deb. Stook Red. . stock kas yas .. 1107 —110 107 — Es 
88,821 | West India and Panama Telegraph .. „| 10| 1 $ lee 1— 14 
84,503 Do. do. do: 6 6% Cum. Ist Pref. ... | 10 | 6 6 6 91— 92 MK 9 
4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 6 6 —. — 
T MENDES Т 6% ЕЕЕ 
1,108 Western Union of U.B. Telegraph 1st Mort. Bonds | — — 
100100 MED do. 33 Ster. Bonds .. 100 6 6 & 64 | 98 —103 | 98—103 
nn ни инш EE 
80,000 eras Ош and Strand Electricity Ч PE E. 5% О 6 * 50128 p? а= r^ e 
20,000 do. o. 0 I T 
6 9 — 10 9 — 10 
26, 000 ‘Chelsea, Electricit Supply, Ord., Nos. 1 to 10,277... 5 5 5 4 = 
60,000 Do % 40 % Deb. Stock Red... Stock 44% | 4i 107% из — usus 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 | 6 3 
10, 000 Do. Prov. Certs. Nos. р to 100, 000£5 ...| 10 tla 164— 173 164— 17 
40,000 Do. 5 Cum. Pref., 1 to 40 10 | 6 5 5 & 195 —130 125 — 130 
400,000 Do. Deb. Stock, Scrip. (ins. at £115) all paid | ... | б Oe oe Tk 
80,000 | County of Lond 4 Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nù | m í s F 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 ie e$; as 15 
20, 000 Do. do. do. 6 9 Pref., 40, 001 60,000 | 1016 * 6 % бш 5 
17, 400 Edmundsons Elec. Corp., Ord. Shares 117, 00 E. en e mer 9 105 
10,000 House- to-House Electrio Light Supply, Ord., 101 to 10, 100 Е 5 э" s 104 104 
pe * Metropolitan Electric apps 101 to T Cam кы. 10 | 4 & 5 e 6 17 — 18 xd 17 — 18 
’ — 
320,000] Do. 44 % First Mortgage Debenture Stock 10 250 иф 65 p^ ie uo ce 
6,452 „Notting Hill Electric Lighting 5 7 103% 14 17 — 18 1 — 18 
850 *8t. James's and Pall н ur Lights 65 05 i NE: 1 7 = me Ж 
Do. о re 
50,000 Do. do. 4 р" _Btock Red. с Век ae | oo 4 % 105 —108 ic 06 
43,841 | South London Electricity Supply, paid ... m * "à ЖЕ ud 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5 7 5 9 * 12% 16 — 17 | 16 — 17 
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тле to Founder's Shares. | Dividends 


ted all shares aro fully paid. 
кошы aaa dendagmarked j are for а year consisting of the latier 


uotations on Liverpool Бюра Be 
in deferred share 
of one year and the first part of the next. 


PP—— Quotations on Liverpool Stock Exchange. — 
: warranis, ts being, used 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. . 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIFS, NS. 
Btock ! | Closing Closing Business done 
Present or ! Dividends for notation tation during week 
Insué NAME. di the last three years, pt. 21st. SL 98th. PCS 1596. 
ИА | 1805. 1896. 1807. | | Highest.| Lowost. 
60,000 | Aluminium “А” shares, Nos. 1--60,000  ... 1 ЕЯ „ з | 23- 3 | 2j— 33 | es 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. Stock | | e. 96 —102 96 —102 2 
30,000 | British Electric 5 а 2 5 ue. dO: i | .164— 17 .16$4— 17 biu 
Do. do. 6 Cum. Pref. 30,001—40,000 | 
10,000 | (issued at £2 10s. prem. all pd.) Ол н | peo xir ыы COSE 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 000 3 23% nil | nil | 1j— 2xd 1j— 2 111 
90, 000 Do. do. Non- eum. 6 96 Pref., 1 to 90,000 2 3% nil 4% 2i— 2üxd| 21— 2g 28 , 2] 
125,000} Do. do. 44 ф Perp. Deb. Stock Stock ... “ы . . 107—111 107 —111 xd ... : .. 
50,000 Do. do. 2nd Deb. Stock Red.. Stock н 102 —105 |102 —105 104 
20,000 | Cullender's Cable Construction shares, Nos. 1--20,000 ...1 6 ius 10 — ll 10 — 11 к ИУ 
90.000 | D». do 44 95 1st Mort. Deb. Stock Red. Stock. e 110—113 110 -—113 Mp 
19,894 | Central London Railway, od Shares 1 10 as 10 — 104 10 — 104 104 ! 10} 
129,179 Do. do. do. £6 paid 10 ; " 6 — 6i 6 — 64 Ж? 
59,254 Do. do. Pref. half-shares £1 paid т. | b | 11— lë 11— 12 oe 
67,680 Do. do. Def. do. £5 paid | e 41— 5 — 5 | em 
630,0001: City and South London Railway ... Stock 14% 14,95 TUA 70 — 72 70 — 2 71 | 704 
22.500 Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 Д 27— 31 21— 3} | 1 
32,098 Crompton & Co., Nos. 1 to 32,098 | l4— 2} | 1}— 2j | 
Do. 5%, lst Mort. Reg. Debs. yd to 743 of i | | | | 
82,850 | %%% 8 — 80 — 9 80 — 94 rue 
99,261 Edison & Swan Utd. El. Lgt., A” shares, E3 pd. I to 99, 261 5 5 % 54% 09, 21— 22 21— 2ꝝ222 |. 
17,139 | Do. do. do. ' A" Shares, 01—017,139: 5, 5 9 54% 6% 4— 5 ! 4— 5 $c Ж 
194,023 Do. do. do. 495 Deb. Stock Red. 10. 101 —103 101 —103 MN En 
110,000 | Electric Construction, 1 to 110,000 ... 9 2 56% 6 6% 21— 24 | 24— 23 is a 
16,343 Do. do. 7% Cum. Pref., 1 to 16,843 РЯ 2 7% 7 @ 7 @ 23— 8} 21— 3] xv К 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock | Stock, 2. |... . . 105 —107 105 —107 m К 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... Be eon io Sus eo. й— 8 d— g 
67, 275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 .. pe e 4 — + ё... 
9,6001 Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 104% 7% 7% 10 — 12 10 — 12. 
12,500 Henley’s (W. TE Telegraph Works, Ord. ... is sey 10; 8 10 % 12% 2041— 214 | 204— 214 211 
3,00 Do. do. 7% Pref. ... M | 10 7% 7% 7% 18—19 18 — 19 181 
50, 000 Do. do. do. 4% Mort. Deb. Stock... Stock the 44 4475110 —115 110 —115 js 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. 10 10 % 10 % 10 $ 221— 234 |221— 234 | 234 22 
800,000 Do. do. do. 4% lst Mort. Debs. | 100' ... ‚|... | 103 —107 101 —105 xd! 105 n 
37,500 Liverpool Overhead Railway, Ord. ... 10 24% 2] 33% 10 — 103 105— 106 |... 
10,000 t Do. do. Pref., £10 paid 10 5 5% 5 154— 16 151— 16° m i 
37,350 | Telegraph Construction and Maintenance o | 12 15 16 % 15 39 — 43 39 — 43 ү 
150,000 | Го. do. do. 5 % Bonds, red. 1899 | 100: 5% 6 5 100 —103 100 —103 € zs 
540,0001 Waterloo and City Railway, Ord. Stock  ... Е 100 .. se i e 120 —131 125 —130 1283 1263 


t Quotations on Liverpool Stock Exchange. 


— —— — — 


* Birmingham Electric Supply, 3 £5 (fully paid) 103. 

British Aluminium, Ordinary, 103—114 ; 7 95 Pref., 12—13. 

House-to-House, 4495 Debentures of £100, 106—109. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 14—15; 1st Preference Cumulative 6%, £5 
(fully paid), 72—8]1. Debentures, 107—109. Dividend, 1897, 
on Ordinary Shares 10%. 

* From Birmingham Share List. 


el 


Increase or 
ame week. бш week. |in 5 ай; 


CHEMICALS. &о. 


— — —g—— —ũ— — 


. per ewt. 50 5/- 


a me а, Hydrochloro | 
a trio .. per owt. 22/0 J- | 5 
a „ Oxalic.. và .. per cwt, 82/- 82/- | 
a „ Bulphuric .. EM per cwt. 5/6 5/6 
а Ammoniac, Sal per ton , 87/- | 87. | 
: Ammonia, Muriate (grey) per ton £19 | £19 
"n (white) per ton | £20 £26 

я Bleaching powder A per ton | £6 15 £615 
a Bisulphide of Carbon .. per ton . £15 | #1 
a Borax A РА рег ton £14 10s | £14 10s 
a Benzole G о, o) T T per gal. 7j- ! ЦЬ 
а 50/90 %) "m per gal. p | He 
a Copper Sulphato.. per ton 
a Lead, Nitrate per ton £23 10s | £23 10s 
a „ White Sugar per ton £30 10s £30 103 
a, Peroxide .. Я per ton | £27103 £27 10s 
a Methylated Spirit .. per gal. 2/9 2,9 | 
а Зарипа Solvent 90 ° at | : » | 

100° C per gal. 56 5.6 | 
a Potash, Bichromate: in casks.. per ib. | 8,d. Bid. 
а y Caustic 7580 „% ee per ton £A | £A 
a „  Bisulphate .. per ton £35 £35 
aShellac. . рег смі. 64; 64;- 
a Sulphate of ‘Magnesia . is per ton £4 10 £4 10 
a Sulphur, Sublimed Flowers .. perton €6 10 £6 10 
а 35 5 .. Per ton £510 | £5 10 
a Lum .. per ton £5 £5 
a Boda, Caustic T white 70 ej) per 85 ^ P y iu 

Cr stals е А 4 рег *. 

У 5 Bichromate, casks : per lb. 3d за ; 


Quotations supplied d Messrs. G. Boor & Co. 


ч $i The British Aluminium Co., Ltd. 
е н » ” Messrs. Thos, Bolton & Sons. 
d n 99 » 
A. „ „ The Indle-Rubber; G.-P., and Teleg. Works Co. Ltd 
/ & n » Messrs. 3 & Shakspeare. 
А а " " J ackson & Till, ES 
[ил DEREN, . 


Dividends marked $ are for a year Consisting of the latter part of one 


—— 3 ů — — — 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Bank rate of discount 3 per ce cent. (September 22nd. 1898). 
MARKET QUOTATIONS. Wednesday, September 28th. 


— — — — Á—— ae 


t Unless ‘otherwise stated all shares are fully paid. 
year and the first part of the next. 


London Electric Supply Corporation, £5 Ordinary, 33—4. 

National Electric Free Wiring, 108. paid, §—4. 

*T. Parker, £10 (fully paid), 13—134. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 7?—8}. Dividend for 1896—6%. 


— — — — 


! 
This week. Lest week. Increase or 


METALS. &c. 85 
b Aluminium Wire, in ton lots.. per ton | £224 . 
Sheet, in ton lots.. per ton 2191 4191 . 

c Brass (rolled metal 2" to 12") basis per lb. d. T 
г „ Tube (brazed) .. .. Per lb. d. А > 

„ Wire, basis per lb. d. oe 
f Ebonite Rod per lb. 8, j- . 

РА Sheet per ib. j- 5 / | 
g Copper Bars er ton £62 £62 . 
g „„ Wire (basis price) per lb. 74d 7 . 
g „ Sheet ve per ton £62 £62 T 
g » Rod E per ton £62 £62 . 
п German Silver Wire per lb. 1/6 {1/ T 
h Gutta-percha, fine per 1b. 5,6 ^ 5/6 (| 
h India-rubber, Para fine per lb. | 4/- torw'rd 4/14 forw'rd' 14d. dec. 
i Iron, Charcoal Sheets .. per ton £18 | #18 | 
i „ Pig (Cleveland warrants) per ton 43.41 43;- 44d. Ino. 
i , Forgings, „ per ton From 411 From £l .. 
i „ Scrap, heavy per ton 145 45 | 
i „ Wire galvanised No. 8 per ton ів 15 2 15 
н Lead, English Ingot .. рег ton 

з Sheet .. рег ton Tert 11 6 zis 117 6 

i Mica .. Der lb. ri 9/6 PEEL 
т Manganin Wire No. 28.. per lb. B;- BUS as 
g Mercury .. .. per bottle ^ ! 47 47 9 98. deo 
o Platinum .. zt T .. per oz. £2 16 £2 16 ee 
i Steel, Magnet, according to Mn ART | 

description 8 per ton From £15 to £40 
í Steel, Magnet, in bars T £58 £58 ee 
g Tin, block .. . и - pud n £76 10 £76 10 
„ foil oe 1/8 1/3 
j Yarns, Cotton, Single 10, bundles | br Mb. 61d. 674. X 
j „ Flax,6or8lea.. r lb. id. 3jd. ve 
j „ Hemp, 8 ply 10 lbs. per lb. 84d. Bad. 
j " Russian, 10 lbs. per lb. 44d. 41d. d 
)- o3; Jute, 180 lbs. rove .. рег юп 10 £11 10 "m 
J „ Manila, 24 thread per юп 481 £81 * 
k Zinc, Sheet үе соп ае 

brand) per ton £96 49808. 
í Quotations supplied by Messrs. Bolling & Lowe. 
j i m n » Henry C. Yeo & Co. 
k 97 4)? » » Morris Ashby, Limited. 
1 з "n " " Banders, Wake & Oo. 
M T n ” ” W. T. Glover & Co., Ltd. 
n a 5 ji M P. Ormiston & Sons. 
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THE ADDRESS TO THE BRITISH ASSOCIA- 
TION, MECHANICAL SCIENCE SECTION. 


Вів Јони Worrs Bann in his address said very little that can 
be usefally abstracted, it dealing generally with ships, harbours, 
and docks; but one little item may be noted more particularly. He 
strikes а note of warning against ex cathedra utterances and prophecy 
based upon ill-considered and hasty generalisation. Tredgold, 
for example, considered that bridges should be designed for a wind 
pressure of 40 Ibs. per square foot, such a pressure having been 
shown by a board 1 foot square. Then when the Tay Bridge fell in 
1879, the Board of Trade called for 56 lbs. on the whole exposed area 
to be provided for. Yet experiments at the Forth Bridge with two 

uges, one of 300, the other of 14 square feet area, showed that the 

rge board registered 387 per cent. less unit pressure than the small 
board. The Tower Bridge bascules again, where А gauge showed 
6 to 9 lbs per square foot, only registered on this area of 
5.000 square feet from 1 to 1j lbs, as shown by the working 
of the actuating engines. He deplores the waste caused by the 
building of bridges for 56 lbs. wind pressure. We believe this 
pressure is still the standard in America for an unloaded bridge, and 
about 30 lbs. for a loaded bridge, the argument being that 30 Ibe. 
would turn the train over anyway and wreck the bridge, and, there- 
fore, it may as well be wrecked by the train at 30 Ibs. as by the wind, 
and so it is useless to waste money on 56 lbs. wind bracing, except for 
tbe unloaded conditions. There ів а tendency to argue things to be 
impossible, because they are not practicable with the appliances of 
to-day, snd the tendency is to be guarded against. 

At the same time, while it is ever ne to guard against an 
undue conservatism, it must not, we think, be overlooked that the 
majority of the swindles which are foisted upon the public by wily 
charlatans base their claims for recognition on their having com- 
pletely demonstrated existing ideas to be wrong. There sre some 
facte which we are at liberty to take as fixed, such facts as the pos- 
sible generation of hat from 1 Ib. of carbon. Nor should we feel 
uncomfortable at the charge of old fossilism if someone showed 
unduly high evaporation. It is, however, in jast such matters that 
aa a nation Englishmen have been a little short, and it is in the 
knowledge to pick ont the reasonable from the unreasonable that the 


Germans have given us tbe go-bye in some respects, and that we have 


urged that our own leading men should be better armed. 

Theoretical science is very well so far as it goes. Experimental 
&clence is very well if it goes far enough. In the matter of wind 

ressures alladed to, experiment has not always gone far enough. 

6 атака а square foot reading as good enough to generalise a 
Ww 0 ge. 

Probably continued experiment would enable some sort of a 
curye of areas and maximum wind pressures to Ьа worked out so 
that large structures could at once be safe and economical. The same 
argumenta and facts can be paralleled in many directions, Buccessful 
резонне implies correct judgment in estimating reasonable 

Pi 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


THE ACTION OF ELECTRICITY ON PLANTS. 
By E. Н. Cook, D. Sc., F.I.O. 
Abstract of Paper read before Section A. 


Tux destructive effects of electricity of high potential upon plants 
needs no demonstration. It is only necessary to remember the wrecks 
which are made of our finest forest trees by a single flash of lightning 
to call vividly to mind the enormous power of the discharge. But 
the action of smaller quantities at lower potentials has not been ex- 
tensively studied. True it is that from time to time we hear of 
wonderfal results being obtained, and marvellous experiments being 
mede, In many of these cases, undoubtedly, exaggeration has been 
indulged in, and the attitude of the scientific man has become very 
much that of the sceptic. This is unfortunate, because there is un- 
donbtedly something in the subject, although the unravelling of the 
facte is surrounded by peculiar difficulties, involving complicated and 
extremely prolonged experimentation. | | 

For some considerable time the idea that electricity might have 
some influence on the growth of plants seems to have been simmering 
in the minds of many experimenters. Thus, in 1806, the great 
botanist, de Candolle, experimented for a long time, but without 
arriving at definite results. Other experimenters also tried, but no 
results seem to have been obtained until Naudin used means for sup- 
plying electricity from an external source to the soil in which the 

lanta were growing. He claims to have obtained increased effects. 
146 experiments of Bir William Siemens with the electric light are 
well known, but some of the most important have been made ia 
Russis by М. Spechnew, and in France by several agriculturiste, of 
whom, perhaps, M. Barrat and M. Paulin may be mentioned. In 
these cases the experiments have been made on the large scale, and 
have extended over many years. 


The riments recorded in this were commenced so far 
“188 bd Gau times as the condi- 


back as 1886. They have been re 
tions affecting the results 5 known. They may be 
considered under three heads: — (1) Those relating to the germination 


sal Those relating to the growing of plants in soil. (3) 
g with the lower forms of plant life such as alga, 


1. Influence on the Germination от Seeds. Numerous experiments 
were made in order to see if any effecta could be obtained with con- 
stant or intermittent currents and with high or low tension elec- 
tricity. Taking one mode of experimenting as а type of the whole, 
a current of electricity varying from 1 to 10 milliamperes was 
by means of carbon plates through moistened grains either of barley, 
wheat, peas, or other reeds contained ín beakers. Side by side with 
these were placed similar seeds through which no current was passed. 
The current was switched on for about two hours daily. The results 
were sometimes indefinite, sometimes extraordinarily successful, but 
the general effect was to give an increased development in the elec- 
tric seeds amounting to from 10 to 20 per cent. more than in the non- 
electrified ones. | | 

Experiments were also made with a view of discovering whether 
constant or intermittent currents were best suited to accelerate the 
growth. It was found that no advantage could be obtained by con- 
stant currents over intermittent ones, and in some cases the constant 
current was not beneficial, 

High tension electricity was tried by subjecting the seeds to elec- 
trification from a Wimshurst machine inside m de vessels before 
planting. The results obtained showed that in this way а larger 
proportion of secds germinated, but the electrified show no increased 
growth over the non-electrified. 

2. Influence on Growing Plants.—The experiments on seeds showed 
that with a suitable amount of electricity at a suitable E.M.F. the 
germination was accelerated ; it then became necessary to determine 
whether, after the plant was formed, any increase in the rate of the 
processes cf assimilation and absorption took place. For this pur- 
pose experiments were tried with seeds planted in similar soil and in 
similar pote. Through some of these a current was sent between 
carbon electrodes, while the others were allowed to grow in an 
ordinary manner. Experiments were tried with intermittent and 
continuous currents, and with a variety of seeds. In almost every 
case the electrically urged plants came to maturity first, but they 
were also the firet to show above the soil, and I could not satisfy 
myself that, with the currents employed, viz, from 1 to 30 
milliamperes and with an E.M.F. of 5 to 25 volts, that any increased 
rate of growth was observable after the cotyledons appeared above 
the soil. In other words, an electrically urged plant grown from seed 
in soil will show above the soil, say, four days before one not so u : 
but after that the electrically urged plant will maintain its four days' 
start throughout—it will not gain after the first start. Therefore, 

ractically, in growing plants in this way, no advantage is obtained 
y continuing the application of the electricity after the first appear- 
P ES the green leaves, This, of course, applies to electricity of low 


Experiments were now tried to find if the eame peculiarity held 
for electricity of high E.M.F. For thie purpose the discharges from 
the Wimshurst and from the induction coil were employed. More- 
over, the effects of the positive and negative were tried separately. 
The results showed that with the machine a much increased rate of 
growth is obtained when the E.M.F. varies from 25 to 40,000 volta ; 
moreover, that the positive always produced the greater effect at first, 
but that the negative rapidly caught up and took the lead. It was 
also noticed that with this kind of electricity certain kinds of plante, 
such as bulbs, could be accelerated which could not be influenced by 
the current. In one of these experiments on hyacinths, the colour of 
the blossom produced under the negative was distinctly different to 
that of the positive, as well as to that of the non-electri Possibly 
this may be caused by the larger amount of ozone produced by the 
negative discharge. 

In order to,compare the effects of the battery, the induction оой, 
and the machine, experiments were made with the same seeds grown, 


(I) without any electricity, (2) with a current passing between carbon 


electrodes, (3) under the positive point from a Wimshurst machine, 
(4) under the negative from the same, (5) under the tive point 
of an induction coil, and (6) under the negative point of an induction 
coil. In every case the positive end of the сой produced the greatest effect. 
This was with an E M.F. of approximately 45,000 volts. 

Experiments with Low Forms of Plant Life.—Experiments have 

been made with yeast, spirogyra, and other large celled fresh water 
alga. 
With yeast the rate of development was measured by the rate of 
evolution of the carbon dioxide. With this substance (yeast), only 
the current from the battery has been tr.ed as yet. The results were 
somewhat indefinite, but an increased effect was produced within a 
very limited range of E.M.F. and quantity. The complete conditions 
regulating the growth have not been fully studied but are still under 
examination. . f 

Thé effect upon spirogyra was tried with the current, and with 
positive and negative spraying from the coil and machine. Micro- 
всоріс examination was continually made in order to see if any altera- 
tion could be observed in the end cell of the filament, and also if the 
process of conjugation was hastened. No definite conclusions could 
be reached in reference to either. In some instances it was thought 
that accelerated growth was produced, but repetition of the experi- 
ments failed to confirm the results, 

In the case of the current, electrolytic effects took place, gases 
being evolved from the platinum electrodes, 

Great care had to be taken in the “rt hon Shi the electricity 
from the machine, because the fibres of the ta were found to be 
readily broken up at the junction of the , and it was difficult 
when this occurred to judge of the change in growth of the fibres. 
It is intended to continue these experiments. 

Application on the Large Scale.— Experiments have been made by 
M. Barratt and M. Spechnew by connecting large plates of copper 
and sinc sunk in the soil with a wire, and growing plants between, 
and also by vermium ere to а battery. It is, however, evident 
that if atmospheric electricity could ba employed, a practically un- 
limited source is available. Beckeinstener was the first to try this. 
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Following him, several experimenters in France and other countries insignificant, nor have I ever found its sign to change, either with 
have invemted, , and used what has been called the silent or with arcs, as it is said to do by some observers. In 
“ Géo étifcre,” with remarkable results. The instrument is 


practically a lightning conductor set up in the middle of a field, 
and connected below with a series of cross wires running under the 
soil near the roote of the plants. 

The results obtained with this instrument are remarkable. Thus 
to quote two well-authenticated experiments :—A Geo.“ was set up 
in А field adjoining the main road from Montbrison to Montroud, of 
8:5 metres high, and made its influence felt over a circular area of 20 
metres radius. Within this area was marked out two squares of 4 
metres side, and the potatoes growing in these patches were com 
with those EE two equal-sised patches in another on of 
the same field. e potatoes grown in the two equares within the 
area weighed 90 kilos; those grown outside weighed 61 kilos. The 
number of plants were practically equal. Again, in another case, 60 
potato plants grown near the wires of a “ Geo.” gave 63 kilos, 100 
grammes of tubers, whereas 60 plants grown in the same field, but 
away from the Geo., gave only 35 kilos. This gives a difference in 
the money value of about £8 168. per acre. Both these experiments 
are well authenticated. In view of these results it was determined 
to make a trial in Olifton. Accordingly, in the early spring, M. Pinot 
de Moira, who is an excellent amateur gardener, as well as a scientist, 
was induced to put up a “Geo.” in his garden on Clifton Hill. 
Potatoes, beans, tomatoes, peas, &c., were grown near the wires and 
in other parte of the garden. A distinctly increased effect was 
observed in all cases near the wire, thus confirming in some measure 
the results of the French experimenters. The crop of tomatoes is 
remarkable; on some plants the number of fruits is between 90 and 
100, all well developed. For plants growing in the open air this is 
remarkable. Unfortunately, it was impracticable to grow uuelec- 
trified tomato plants to compare with these under similar conditions. 
It is, however, much to be desired that further and continuous experi- 
ments should be carried out. 

Theories to Account for the Action- Before attemp any theo- 
rising, it was thought advisable to thoroughly establish the facts. 
Much time has, therefore, not been given to the testing of supposed 
explanations. One of the first ideas would be, that the rise in tem- 
perature would, perhaps, cause theeffect. Very delicate thermometers 

lunged in the soil showed no riso in temperature; moreover, it can 
be calculated that, with the strongest currents employed, the rise in 
temperature would not exceed -}„th of a degree per hour, an amount 
too small to produce the effects noted. | 

Another theory which has been proposed by Spechnew is, that а 
process somewhat like electrolysis goes on in tbe soil whereby the 
nutrient material is broken up into compounds which are more 
readily absorbed by the roots of the plantes. In support of this, he 
cites several experiments which he has made. In confirmation in 
experiments made to test this, I found in the neighbourhood of the 
positive electrode the earth was slightly acid, whereas that near the 
negative was faintly alkaline, thus proving the existence of an elec- 
trolytic action. But obviously this explanation will not account for 
many of the effects, and, in fact, the subject is so wide, that many 
different actions are probably at work, and it will be necessary to 
multiply the iments, and to know more of the conditions, before 
satisfactory explanations can be given. Asastep in this direction, 
the experiments recorded in this paper are considered to show that a 
particular plant requires for its maximum development a distinct 
strength of current and of a definite potential. 


THE DROP OF POTENTIAL AT THE CARBONS OF THE 
ELECTRIO ARC. 


By Mns. AYRTON. 
Abstract of Paper read in Section А. 


Tun carbons employed were of the same kind as those used for all 
my previous ents on the arc, namely, solid Apostle” carbons, 
the positive 11 mm. and the negative 9mm. in diameter. In order to 
eliminate errors caused by the difference in hardness or construction 
of the carbons, only those were used with which it was found that 
the P.D. between the carbons was within half a volt of that given 
the equation which I published in 1895 connecting that P.D. with 
the length of the arc and the current ош 

To find the fall of potential between each of the carbons and the 
arc а third carbon was used, varying in diameter between 05 mm. 
and 2 mm. This was brought up to the crater of the positive or the 
white hot spot on the negative carbon, and the P.D. between it and 
the main carbon was observed just before it touched the main carbon. 
The P.D. was measured by means of a high-resistance d'Arsonval 
чо having a resistance of a million and а half ohms in 
circuit. | 

Experiments were made with arcs of 1, 2, 3, 4, 5, 6 and 7 mm., and 
with currents of 4, 5, 6, 7, 8, 9, 10, 12 and 14 amperes. 

The drop of potential at the positive carbon I find is affected both 
by the length of the arc and the value of the current, and tbe con- 
nection between this P.D. in volts, the current in amperes and the 
length of the arc in millimetres may be expressed by the equation :— 


9 +311 
v = 3128 + — _ 

ет. (1) 
The drop of potential between the arc and the negative carbon, on 


the other hand, is, I find, affected by the current only, and not by the 


length of the arc. The cquation expressing its connection with the 
current is— 


- 136 
Ма Bsp (2) 


Thus this drop of potential at the negative carbon is by no means 


all my experiments this drop of potential has been from arcto carbon, 
and ding rs pras: оша of с value of the corre 
spon at the positive car 

From equations (1) and (2) we can find the equation for the drop 
of potential at the positive carbon plus the drop of tial at the 
negative carbon; те, the whole fall of potential carbon to 
carbon minus the fall of potential through the arc itselt. It is 


т op OE IE 0 


4 

Now the equation I found three years ago for the tota? P. D. 
between the main carbons, which included, of course, the drop of 
P.D. in the arc iteelf, was 


v = 3888 + 2071 + 1168 4 10047 (à 


The coincidence between the first terms of ачен ш) 
shows that this constant quantity has at last been tracked home, 
that it belongs not to the positive carbon alone, as has hitherto been 
supposed, but to both the positive and negative carbons in the pro- 
p-rtions of about four-fifths to the former and one-fifth to the А 

It must be remembered that the experiments upon which equation 
(3) is based were made nearly two ев after those from which 
equation (4) was obtained, and that forthe new equation (3) itself 
the experiments consisted of two entirely separate sets; the ons 
made to find the drop of potential at the positive carbon and the 
other to find the drop of potential at the negative carbon. 

As regards the accuracy with which equations (1), 00 and (3) 
express the results of the experiments, 16 may be mentioned that each 
of the 124 values from which these equations for the fall of potential 
at the carbons alone were formed was the mean of the results of from 
six to 12 experiments. O! these 124 values 96 differed by less than 
1 volt from the numbers calculated from the equations, 25 differed 
by between 1 and 2 volts, and only three differed by more than 2 
volte, and these three all belonged to equation (1). 

This closeness of agreement between the observed and calculated 
values is the result of no series of ingenious guesses, bat of the 
algebraical expression of three very simple straight line laws which, 
I find, exist between the power expen at each of the carbons, 
the current flowing, and the length of the arc. These three laws may 
be most simply expressed thus: 

It w be the power in watts expended at either of the carbous 
(measured by “шарк the current by the fall of potential at the 
carbon) aud a, b, c, d, e, and f be constante, then 


For the positive carbon VVV 


For the negative carbon и = e + / A. 


A combination of the two first laws gives equation (1), and the 
third gives equation (2). 

The method employed for finding the above falls oi gto pr M 
each of the carbons was not original. It was first used by Lecher 
10 years ago, and has since been employed by Uppenborn, by Prof. 
Silvanus Thompson, and by many others. These, however, all used a 
third carbon placed in a stationary position in the arc, while I 
considered that more accurate results could be obtained by bringing 
the point of the third carbon up to touch the hottest part of the 
main carbon, and observing the last P.D. registered by the voltmeter 
before it fell to ssro. Very accurate and definite results were 
obtained in this way coti pared with any I could get by the ordinary 
method, but in interpreting these results it is nocossaty to take into 
account the disadvantages under which al? experiments made with s 
bare carbon dipping into the arc labour. 

l. The third carbon may not take up the exact potential of the 
part of the arc in which it is placed. 

2. If it does, it will bring all the parts of the arc that it touches to 
practically one potential, which be greater than the least, aod 

than the greatest of the potentials that existed in that portion of 
the arc before it was сере by the exploring carbon. 

3. It repels the arc, and, therefore, makes ite real length greater 
than its Spparent length. Hence the insertion of the exploring 


carbon usually increases the P.D. between the main carbons by from 
a half to two volts. 

As regards the first disadvantage, it is, of course, le that there 
is a contact P.D. between the carbon vapour and the solid expl 


carbon, but, even if it exists, this Р.Р. із probably small com 
with the P.D.’s with which we are dealing, and I have, therefore, 

lected it m па — € of tbe equations. | it is quite 

‘The secon appears to be much more important, for it is q 

possible that the variable part of the fall of 0 at esch ol the 
carbons, given by equations (1) and (2), ma mainly produced by 
the loring carbon being in communication with the arc, not only 
at its tip, but also along a part of ite length. For whether the fall 
of potential at the carbon iteelf be a constant or not, it is quite 
certain that the potentials of the other points at which the arc touched 
the exploring carbon varied both with the current that was flowing 
and with the length of the arc, before that carbon wae inserted. 
Hence at least a portion of the variation in the values given by 
equations (1) and (2) must have been created by the use of a bare 
carbon in the arc, and ít is at least possible that the whole of those 
variations were created in the same way. 

Many at empts have been made to explore the arc with insulated 
conductors, notably by Uppenborn, who tried wires embedded ia 
clay, steatite and glass tubes, and had to abandon them all. I mysel 
have tried asbestos coverings for the carbons, but the asbestos m 
and fell in drops like metal. Now that the im of 
че exploring carbon is so very apparent, however, it will be wo 
ud e making & very great effort to find some insulating 

stand the heat of the aro, and will yet not have to be so thick 
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as to disturb it unduly, This I hope very shortly to do, and thus to 
completely solve the question of the constancy of the drop of 


potential at the carbons of the arc. 


THE USE OF ELECTRIO BALLOON SIGNALLING IN 
AROTIO AND ANTAROTIO EXPEDITIONS. 


By Hato Bruce. 
Read before the Geographical Section. 


Tup author said the absence of means of interoommunication was 
one of the most distressing deprivations which befel the Arctic and 
Antarctic lorer. In Dr. Nansen's recent e ition, the want of 
some bond of communication between the ng ship and a party. 
leaving the vessel for only short excursions was severely felt, and 
greatly restricted the researches of the expedition. A means of com- 
munication could bs afforded by the system of electric balloon 


signalling invented by the anthor, adopted for war signallin 
by the British, and Italian Governments, 

fate y adapted to the wants of Arctic and Antarctic exploration. 

| with flag or lantern from the car of an ordinary captive 

worked from the deck of a ship, was ble, but such a 

method necessitated а large balloon, with its cumbersome accessories, 

and was therefore impracticable in Arctic expeditions. In electric 


signaller, and apparatus was aboli the balloon could be of sach 

a moderate siso as to be practical. The apparatus consisted of a 

balloon made of a translucent material and filled with пере 
veral incandescent 


contacte, renewable when worn away sparking. The key was 
placed on а switchboard, which was provi with a means of turning 
current on to the lampe in the either through the key or 
for continuous illumination. The speed of signalling 

depended entirely upon the thickness of the carbon filaments in the 


in, whi lig 
strong, and retentive of hydrogen. The smallest size gold beaters’ 
skin that would lift the lamps and a sufficient quantity of 
cable to be useful was 7 feet in diameter, having a capacity of 150 
cubic feet. It took little over one tube to fill it. The electric 


ascending from the deck of the exploring vessel would not 
"wid act as а beacon guide to exploring parties, but would 
flash signals relating to the drift of the ship or any other 
desirable communication. If an exploring party could take another 
balloon with them, complete intercourse could be established. If the 
Fram had had an electric balloon afloat, it would have been probably 
seen by Dr. Nansen when he was returning from his journey North, 
and possibly along and perilous march might have been avoided. 
An c balloon would have been an important addition to an 
Arctic station such as Elmwood, The electric balloon had been suc- 
cessfally manipulated, not only in calm and fair weather, but in half 
a gale, a snowstorm and mist; signals had been read and answered in 
spite of these adverse atmospherical conditions. Arctic records, how- 
ever, included a large proportion of still and clear weather. Oon- 

tinuously illuminated, and sent up a short distance from the ship, the 

balloon would also be serviceable as a light for working parties, 

because of the diffasion of light from the large surface. Regarding 

the distance to which signals might ba transmitted, it was reasonable 

to expect that, given a sufficient altitude, a high candle-power, and a 
clear atmosphere, through a telescope the flashes would be visible 
some 80 or even 100 miles. 

Mr. Doveras ARCHIBALD, who had used kites for meteorological 
observations since 1884, said there were grounds for believing that 
kites would support a considerable nit and transfer it from one 
pace to another, gliding down gradually. Bat һе thought the kite 
n conjunction with the captive balloon the better idea. Kites could 
be used for taking photographs of & country, and he believed they 
were destined to be used very much in future wars. 


ELECTRIO CANAL HAULAGE. 
Ву А, H. Arrxw, A.Inst.E.E, 
Read in Section G. 


Iw the days before the advent of the locomotive engine, by far the 
greater part of the goods traffic in the interior of this country was 
carried on by means of canals, of which about 4,000 miles are in 
existence, representing an immense amount of capital. In the year 
1825, when the prosperity of the canal traffic was af its highest, the 
Birmingham canal yielded a revenue of cent. per cent., and one of 
the Manchester canals paid in dividends every second year a sum 
equal to the total original outlay ! 

With the development of railways, however, our once splendid 
canals—the heri of the 18th century—rspidly fell into com- 
parative disuse, and at the present day the traffic upon them forms 
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but а small proportion of the whole inland trade of this country, а 
woeful contrast with the prosperous canal system of Germany, F'rance, 
and Belgium, and far from creditable to ourselves. 

It would be interesting, if time allowed, to inquire into the causes 
which have brought about this decay of a vast system of commani- 
cation, and reduced it to its present state; but to be brief, the funda- 
mental factors are the alow speed of transmission as compared with that 
of railways and coasting steamers, and the heavy charges for tolls and 
for towing. The very that the traffic has decreased has reacted 
upon the tolls, for it is found that the cost of maintenance of canals 
is practically constant, irrespective of the amount of traffic, so that 
as the traffic diminishes, the tolls must be increased. Hence, if by 
5 and reducing the cost of towing, А larger traffic 
can bea , the tolls will be reduced also. 

The method of haulage in general use remains the same as it was 
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a кишу а-у миш каш boats have, it is true, been 
adopted here and there, but their use is limited by many considera- 
tions, such as the cost of the boats, the damage done to the banks of the 
canal by the scouring action of the propellers, and the very low 
effi on account of the small cross section of the canal, while 
the cost of haulage is but little less than that of horse traction. | 

The subject of thie paper is an adaptation of electrical traction to 
canal haulage, with a view to accelerating the speed and at the same 
time reducing the cost—the two most important considerations in 
connection with traffic. The system to be described is the out- 
come of years of study on the of Messrs. Thwaite & Oawley, 
civil engineers, of Westminster ; the aim of the inventors has been to 
provide an economical and efficient method of haulage, which can be 
applied to any canal, without in the least interfering with the use of 
horses—thus enabling the latter to be displaced by degrees, if 
desired. The system is about to be tested on one of the great 
Northern canals. It has been submitted to the critical examination 
of ойт most eminent canal experts, and it is admitted that it shows 
promise of satisfying the numercu; and difficult conditions of canal 
traction. . 

Previous attempts towards applying electric traction nave gene- 
rally been in the on of supplying electrical energy, by means 
of overhead wires along the bap ks, to electromotors carried on board 
the barges; the motors were usually geared to screw propellers (as, 
for instance, on the Erie Canal), in one case to an aerial propeller. 
None of these methods has attained any degree of success—chicfly on 
account of the same difficulties as lie in the way of steam propulsion. 
A length of three miles on the Burguody Oanal is operated elec- 
trically by means of a chain laid along the bed of the canal; a tug 
boat fitted with an electromotor and chain barrel works to and fro 
on the chain, hauling a train of barges. The current is received 


wheel on а of the four 1 the e drivers 
fig. 3); the gearing runs in an , and can be so designed, as to 
io М Айше of 90 per cent. Automatic lubrication ie ‘pre 
vided for all the working parts, so that frequent inspection is not 


The motor itself is of the ordinary direct current series-wound 
traction type, and need not be described in detail The tractive 
force required to tow a barge carrying 100 tons on a canal of 
ordinary ‘cross-section, at the rate of 2] miles per hour, is from 20 
to 300 lbs. The maximum brake horse-power at full ‘speed is 
therefore :— | 

2:5 x 5.280 x 300 


== — 60x 33000 ue 2 B.H.P. 


But in order to get up speed quickly at starting, the motor must be 
designed to give a tractive force of about 600 lbs. for a short time, 
Such а motor would weigh about 300 lbs, and the weight of the 
motor and carriage would not exceed 900 lbs. 

For a speed of fonr miles per hour, under the same conditions, the 
motor should give a tractive force of 750 lbs. at fall speed, and, say, 
1,200 Ibs. at starting. The weight of the motor would in this case be 
about 600 lbs., and of the motor and carriage about 1,400 lbs. 

To the lower side of each rail is bolted a continuous creosoted wood 
batten, which supports the electrical conductor, a fiat copper or steel 
angle bar, insulated from the wood by means of porcelain insulators. 
The position of the conductor ie such that it is shielded from the 
weather, and to a great extent from mechanical injury. 

The current is collected from the conductor by means of an insu- 
lated brush attached to the locomotive, and after passing through 
the motor is conducted by the wheels to the rails, which are elec- 


COMPARISON oF Cost anD Tisa OccuPIED їн Мовкіха BY Horses AND ELEOTRIOUITY AT 21 Amp 4 Moes AN Hour. 
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from an overhead wire, and returns vid the chain and earth. The 
system is well adapted for the саге in question, as two out of the 
three miles are through tunnels; but the great loss of time incurred 
when one train passes another is а fatal bar to its general adoption. 
In the present system all these difficulties are avoided by making 
the motors entirely independent of the barges, and hauling the latter 
by means өс er exactly as with horses; in this way the waste of 
energy incu with a screw propeller is almost entirely obviated. An 
aerial railway is provided, consisting of two steel rails of channel or Z 
section, braced together at one side, so as to form a rigid girder, 
and supported а$ a height of 9 or 10 feet * above the towing path by 
means of cast-iron brackets or wooden poste (fig. 1), st intervals of 
about 30 feet. Each of these rails constitutes a running track for a 
number of electric looomoti ves, each consisting simply of an electro- 
motor mounted on а four-wheeled carriage; two of the wheels run 
upon the upper surface of the rail, supporting the weight of the 
locomotive, and two run beneath the rail, bearing against the lower 
surface in such a way as to ensure the stability cf the locomotive 
(fig. 2). Two horisontal rollers are pressed by springs against the 
edge of the rail, in order to guide the carriage in the correct running 
ition. The locomotive is thus locked to the rail, and is securely 
Feld in position by its own weight; moreover, by giving suitable 
proportions to the relative lengths of the axles of the Wheels, the 
total preasure between the wheels and the rail can be made as great 
as may be desired—far greater than the weight of the locomotive 
itself—so that there is no limit to the adhesion which can be obtained 
between the wheels and rail. As the maximum drawbar pull of a 
railway locomotive under ordinary conditions is only about one- 
seventh of its weight, this is an important feature of the system. 
The motor shaft carries at each end a worm, gearing with a wosm- 


* Where horses are not used, the raile may, with advantage, be 
fixed at a height not exceeding 6 feet from the ground, so that the 
locomotives may be more readily accessible. 


TIME. 
а кш 


trically bonded together so as to provide a return of low 
rs oge p peth 


It will be seen that the two rails form an “ap” line and a "down" 
line, so that the locomotives run on the upper rail in one direction, 
and on the lower rail in the opposite direstion. Each locomotive is 
provided with a link to which the tow-rope is attached, the other end 
of the tow-rope being secured to the mast of the barge exactly as in 
the case of horse haulage. When two barges meet, that one which is 
baing towed by the lower locomotive steers close to the towing path, 
while the other barge steers wide, so that the towrope of the second 
barge passes clear over the first; thus there is no possibility of 
entanglement or crossing of the ropes, and the locomotives and 
pass freely without necessitating a stop The importance of 
point will be realised if it is borne in that on the average three 
mioutes are lost every time two barges pass when drawn by horses, 
oF Aboul еш of the whole time occupied in making a journey on 
а busy сапа]. 

The locomotive is controlled entirely from the barge, no driver 
being required. Various methods of control are available; two light 
cords may be used, leading from the barge to & switoh mounted on 
the motor carríage; or a single cord may be employed, together with 
a switch во constructed that on pulling the cord the switch is closed, 
tbe next pull opens the switch, and so on alternately. Another 
method о? control is by the use of a concentric or twin-wire cable fot 
the towrope; in this case the starting switoh may be placed in the 
barge iteelf, in the charge of the barge-master, or the switch may be 
carried in the locomotive and controlled by electrical means from the 
barge. It should be remembered that, even when starting up to * 
speed of four miles an hour, the current at 500 volts would not 
exceed 14 or 15 amperes, so that elaborate switching apparatus 18 not 


necessary. 

Since the whole apparatus is entirely separate from the barges, and 
complete in itself, it is evident that any barge or boat whatever may 
be towed without requiring the slightest alteration. On arrivallat 
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the end of the journey the loeomotive may be at once coupled to 
another barge, lea the first to be unloaded or otherwise at leisure; 
henoe the plant can be kept continuously at work at its maximum 
earning capacity, and the ratio of the expenditure to the receipts can 
be kept down, both on this account, and beoause а given number 
of locomotives can serve the needs of a much greater number of 


barges. i 

Blectrical power is supplied from one or more g stations 
situated at suitable points on or near the canal; it is important to 
notice. that water-power may be used if such be available, or the 
generating plant may with great advantage be erected at a colliery if 
the canal passes through a coal field, so as to obtain coal at the lowest 
possible rates. The canal itself supplies water for condensing pur- 
poses if team - po ver is used, but it is preferable to employ gas engines, 
by means of which, in conjunction with the Thwaite system of gas 
producers, it has been proved to be possible to generate 1 indicated 
Бопе pomar hoar with an expenditure of less than 1 Ib. of coal. 

In tbe case of air ipsom. the power would be transmitted on the 
three-phase alternating current system at high pressure, transform- 
ing down to direct current at low pressure at convenient pointe on 
the line, as shown in fig. 4; for short canals the current would be 
supplied direct to the line. 

A very important feature of the system is the fact tbat not only 
will power be available for havling barges, but it may also be used 
for working cranes, factory machinery, lock-gates, &c., and for light- 
ing warehouses snd the canal itself if desired; a useful application 
of power is to capstans at the locks, by means of which the barges 
can be handled with rapidity and ease when entering the locks or 
leaving them. As canal traffic with electrical haulage can bə carried 
on both by night and by day, the conditions of working are specially 
favourable to a low cost of power, the generating and distributing 
plant being constantly in use with no idle period. 

In order to illustrate the economic possibilities of the system, 
estimates have been. prepared showing the cost of haulage, (1) by 
horses; (2) by electric locomotives, at the same running speed as with 
horses; and (S) by electric locomotives at a higher speed (4 miles per 
hour). For the purpose of this com , the case of a level canal, 
30 miles in length, been taken, with an annual traffic of 100,000 
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oocupied in transit by 20 to 50 per cent., as compared with horse 


E of frost, the standing expenses are enormously less than with 
rses. 
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APPENDIX. 

Basis of calculations :—Canal 30 miles in length, daily traffic 10,000 
tons; 100 barges, each carrying 100 tons, and completing one journey 
per diem on 300 days per annum. 80 per cent. through traffic, 20 
per cent. distributed ; therefore average lead 27 miles. 

Слав I.—Cost of haulage by horses; each barge is towed by one 
horse in 10 mile stages, one stage being a day's work for a horse, 


CaPrTAL Cost. 


300 horses at £40  ... id T «ss ove ^». £13,000 
300 sets harness at £10 ... m ie ss .. 9,000 
300 stalls at various points on the line of route, at £30 9.000 
£24,000 

ANNUAL EXPENDITURE. 
Interest on £24,000 at 5 per cent. ... vis bi .. £1,200 
Depreciation on £12,000 at 20 per cent.. . 2,400 


£3,000 at 15 per cent. . ав iis 450 
£9,000 at 5 per cent. РИ zt 450 


Maintenance of horses at 183. per horse per we.k 14,040 
Wages of 150 drivers at £50 per annum. ee 7,500 
£26,040 


: 26,040 x 240 |. 


Time oocupied in transit “3 + 3 = 16 hours. 


- 
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в, Bonds; c, Working conductor; o, Three-phase alternate ourrent generator; n р F, High pressure feeders; L, Aerial railway line; 
R c, Rotary converters; T, Stationary transformers, 


Fic. 4.—Iwpzx TO PARTS. 


tons per mile. The details of the estimates are given in an Аррепдіх 


to this paper. The results in brief are as follows :— 


Cost per 
ton mile. 


Time occupied 
in transit. 


Haulage with h t 2j miles | 
hour aug ды 00774. ... 15 hours: 


Electrio haulage, at 2j miles per hour 0 0324. .. 12 „ 
Electric haulage, at 4 miles per hour 0°0414. ... 7% „ 


t will be seen that without taking advantage of the higher speed 


b 


pue with electric haulage, the cost is 58 4 per cent., and the time 
P 


ar cent, less than with horses, while when the speed is increased 


to 4 miles per hour, the cost is 47 per cent., and the time 50 per cent. 
less than with horses.* Further, in the latter case, no allowance has 
been made for the reduction in the capital cost of barges 
smaller number would suffice), in the interest and depreciation on 
capital, and in the wage 
traffic and reduction of tolls which are sure to follow the increase in 
speed, the sale of electrical energy, the great 
maintenance during prolonged frusts, &0., all of which are items of 
the first importance 5 this 


(of which a 


s paid to bargemen, nor for the increase in the 
reduction in cost of 


connection. 
To sum up, then, the electrical system of haulage possesses the 


following advantages, among others :— 


Power can be supplied to private consumers, &c., at a low rate. 
Tae cost of banlage ia reduced by 50 or 60 per cent., and the time 
K — 


* On some of our most i portant systems the dimensions of the 


canal and of the locks will only permit the passage of barges carryiog 
50 tons of cargo. In this case the saving in cost is increased to r early 
65 per cent. at 24 miles per hour, and to 60 per cent. at 4 miles per 
hour, the saine traffic being taken; but the cost of horse haulsge is 
paar and that of electric haulage is also increased, though toa less 


Ф 


Casx II.— Cost of electric haulage at 24 miles per hour; each barge 
is towed by one locomotive, msking one journey per day. 


CaPrrAL Совт. 


Aerial railway, 30 miles at £1,800 per mile vee. eso £54,070 
Electrical plant i T UP see ... £4,500 
- Gas engines and producers... i * 4,000 
Distributing mains ... m T im .. 5,000 
Switchboards, &c. ... T i К .. 500 
А ——— 14,000 
Generating station and sub-stations .. 2,000 
Locomotives, 100 at £75  ... vee PI TII 7,500 
£77,500 


ANRU.L EXPENDITURE, 


Interest on £77,500 at 5 per cent. ... da UM „% £3,875 
Depreciation on £54 000 at 5 per cent. 


ке „ £7,600 at 15 per cent. ... ss *. 1195 

BH „ £14,000 at 8 peroent, ... cia »» 1,20 

$* 1] £2,000 at 4 per cent. eos [I1] эзе 80 

Ооа], 2 000 tons at 103. per ton = ss .. 1.000 
Wages of eight men at £75 (average) ) 255 € 600 
Мазар теп? ... M i'n EE "ms 2^0 
Oil, waste, stores Т гав 77 e e | 200 
£10,700 

10.700 x 240 


Cost per ton-mile = 300 x 1000 x 27 = 00824. 


Time occupied in transit = € = 12 hours, 
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Case III.—Cost of electric haulage at four miles per hour; each 
barge is towed by one locomotive, which makes two journeys per 


day. 
CaPrTAL Cost. | 
Aerial railway, 30 miles at £2,400 per mile * 872,000 
Electrical plant Pet Asti sis ... £6,000 
Gas engines and producers .. 5,500 
`- Distributing maine. .. 7000 | 
Switchboards, &c. ... ы . 600 
. — 19,100 
Generating stations and sub- stations 998 = 2 500 
Locomotives, 50 at £120 ... ES an En ds 6,000 
£99,600 
2 ANNUAL EXPENDITURE. 
Interest on £99,600 at 5 per cent. © * 4,980 
Depreciation on £72,000 at 5 per cent. es .. 3,600 
> eu 6,000 at 15 „ e... 900 
: 19,100 at 8 ,„ es. o 1,580 
S 2.500 at 4 „ nc aes we 100 
Coal, 2,800 tons at 10s. per ton je os . . 140 
Wages, 10 men at £75 average NT "és vs 760 
Management ... he n ген 8 ae з 250 
Oil, waste, stores 98 bus Y m 300 
£13,810 
Cost yer ton-mile = 25.810 x 240 _ 9 gata. 


9с0 x 10,000 x 27 


Time oooapied in trensit = ^ = 7j hours. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИВИ PATBNTF.—1908. 


Compiled expressly for this journal by W. P. Тномрзои & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


19,387. “ Electric apparatus for regulating clccks" R. J. Ropp. 
Dated September 12th. 

19,348. “Improvements in the trolleys or contact devices of 
certain electrically-driven vehicles" A. H. Grssinas and J. Kay. 
Dated September 12th. 

19,81. "Improvements in electric traction" М. WALKER. 
Dated September 12th. 

19,396. “ ор in electrical indicating apparatus.” A. U. 
ALoocx. Dated September 12th. | 

19,399. “ yr el s in arc lamps.” P. MSR. Dated Sep- 
tember 12th. (Complete.) 

19,445. “Improvements in electric batteries.” H. BLUMENBERG. 
Dated September 13th. 

19,480. "Improvements in apparatus for controlling and regulating 
electric ciment J. D. F. ANDREWS. Dated September 13th. 

19,500. “An improvement in connections for electrical fuses.” 
Т. McEwan. D September 14th. 

19,524. ‘Improvements in or connected with electric clocks, 
time switches or the like.“ G. F. Barstow, jun., and W. Jomzs. 
Dated September 14th. 

19,535. 8 in and connected with electri: motors 
partly applicable to dynamos.” 8. W. Maguay and P. E. VANDER- 
PUMP. ted Beptember 14th. | 

19,536. "Improvements in and connected with primary batteries.’ 
8. W. Maquax and P. E. VaspzgRPUMP. Dated September 14th. 

19,537. "Improvements in dynamo-electric machines.” J. BURKE. 
Dated September 14th. (Complete.) 

19,555. “Improvements in the bulbs of electric incandescent 
lamps.” O.BantmNsTEIM. Dated September 14th. | 

19,564. “Improvements in or relating to the generation and 
utilisation cf electricity from thermopiles." C. M. Jonson. Dated 
Saptember 14th. 

19,681. "Improvements in the decomposition of alkaline salts by 
electrolysis and in apparatus therefor.” J. Gremnwoop. Dated 
September 14th. ‚ | | 

19,012. "Improvements in switches for controlling electric 
motors" F. W. Reen. Dated September 15th. 

19,614. "Improvements in electric telegraphs.” C. Apams- 
RABDALL. Dated September 15th. 

19,621. Improvements in coin-freed electric meters." C. W. 8. 
Crawiey. Dated September 15th. 

19,632. "Improvements in aud relating to secondary batteries." 
W. A. Onowpos. Dated September 15th. 


‘and means for the elec 


19,686. "Improvements in or connected with the distribution of 
electricity on the three-wire direct current system.” A. B. Brack 
BURN and W. L. ВРЕНОЕ, Dated September 15th. 


19,644. “Electric dynamic system of propulsion" W. H. 
WanzaATLEY. (L. Rosenfeld, О. Zslemay, iod J. Dulait, Belgium.) 
Dated September 15th. | 

19,688. “Improvements in connection with the mechanism of 
electrically-illuminated devices for automatically making and 
b electric circuits used ia such electrically-illaminated 
devices.” J. S. RioHARDSOR, B. Jevons, and W. A. Свит. Dated 
September 16th. (Complete.) : 

19,722. "Improvements in a ‘built in system’ of insulated elec- 
tric conductors.” W. В. Macpomatp and A. F. Stsvenson. Dated 
September 17th. T 

19,785. "Improvements in incandescent bodies for incandescent 
electric lamps, and in the process of manufacturing the same.” 0. 
KELLNER. Dated September 17th. 

19,788. “Improvements in motor driven vehicles and in electric 
motors therefor.” W. А. Onowpus. Dated September 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномевон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


` 9,045. "Arrangement for transmitting ern mounga in 
contrary directions simultaneously over a single wire.” M. Banx- 
STEIN. Dated February 14th, 1898. At each station along a single 
wire a similar apparatus is placed. This apparatus consists of two 
cam discs rotating with isochronal motion mounted on a non-con- 
ducting axis. .There are friction arms secured to a racking axis, 
and making contact with the cams, and with a cross bar, so that 
when the arms are raised by the cams of the disos. The circuit of 
one of the receivers is broken. In the working of this arrangement 
two pairs of electro-magnet coils are used, consisting of polarised 
relays with armatures in equilibrium on their fulerum when no 
carrent is passing; and so causing the various currente from various 
sounders to operate only at the definite receiving station. 4 claims. 


6,032.: "Improvements in electrical or electro-magnetic thera- 
utic apparatus." О. WacaTEA and E. SAcHS. Dated March 11th, 
898. tes to & therapentic apparatus worked by electricity or 
electro-magnetism. It consists of a strip of copper, covered with a 
strip of flannel, and the flannel is covered bya strip of zinc. The 
whole is surrounded by an insulating substance. Subsequently the 
two ends of the bar thus formed are covered with and connected by 
copper wire windings. The non-insulated ends or terminals of the 
conducting wire are constructed in the form of ears or loops by which 
the therapeutic apparatus is suspended. 3 claims. 

8,848. "Improvements in the method of and means for the elec- 
trical propulsion of railway, tramway, and other similar vehicles." 
W.G. . Dated p 15th, 1898. Relates to the method of 

cal propulsion of railway, and similar 
vehicles, in which the electric motor drives the axle of the vehicle, 
the motor is fixed to the framing of the vehicle by feet or lags. The 
indle of the motor armature carries a spur pinion, which engages 
with a spur wheel fixed upon a hollow ¢ concentric with the 
axle. The shaft is, therefore, constantly parallel with the armature 
spindle. The axle and wheels are driven from the hollow shaft by 
means of an elastic connection. 3 claims. 


10,523. “Improvements in regulating electric arc lamps.” I. H. 
Нвахев. Dated May 7th, 1898. Relates to the on of arc 
lamps working in series. The ting rheostat is divided into two 
parts which may be autom y and successively included in or 
cut out of the circuit as the intensity of the current increases or 
8 toyed : e skalning p- atia pert hich 
generally employed ; while а compensat n,w 
can be applied at the moment of the fluctuation of p^ current, and 
thereby increasing the out-put of the lamps. 2 claims. 


12,019. “ Manufacture of active material for accumulator batteries. 
H. T. Јлоов and Н. GRAxBER. Dated May 26th, 1898. Relates to 
the manufacture of active free from non-conducting расе 
material for accumulators. It is produced by a paste 
finely powdered lead oxide and graphite with dilute sulpharic acid, 
and moulding the mass to the desired form, then alternately drying 
the material and treating it with dilute sulphuric acid until the mass 
cg eris and coherent, and does not require а supporting frame. 


13,721. “Improvements in suspended electroliers.” J. G. B. 
Cunnmnarom. Dated June 20th, 1898. Ia an electrolier there is а 
suspended frame work incapable of being moved up and down. In 
combination with this framework there are pulleys over which each 
conducting and lamp suspending cords pass. There із a weight to 
counter- each lamp separately. 1 claim. | 


15,047. “ Ug bins in electrically ignited fuses for blasting 

purposes H. BerrERMANX. Dated July 16th, 1898. Relates to 

io time-fuses for blasting purposes wherein between the real 

fuse and the detonating cap, a column of slow burning powder or the 
like is inserted for determining the time taken for the ignition of 
the cap. The protecting cover made of metal, paper, &c., has 1 
its middle two or more gs which serve for the escape of 


openin 
the gases developed during the burning of the powder column. 2 
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WIRING RULES AND SUPPLY REGU- 
LATIONS. 


So long as the local plumber and gasfitter is able to dub 
himself * electrical engineer," and run wires for a confiding 
client without being called upon to serve some sort of 
apprenticeship to the craft, wiring rules are а necessary evil' 
The Board of Trade, in the interests of public safety, have 
ке а minimum limit to the insulation of interior wiring, and 
if the best comes out below this, the “undertakers” are not 
allowed to supply. Indeed, on them is thrown a great deal 
of responsibility, for not only must they exercise all due 
precautions in delivering energy to a consumer's terminals 
80 as to avoid risk of causing fires on the premises, but they 
are not compelled to give a supply of energy to any premises 
unless they are reasonably satisfied that the electric lines, 
fittings, and apparatus therein, are in good order and condi- 
tion. As we pointed out at the time when the Board of 
Trade held the Conference in 1895 upon the Draft Regula- 
tions for Safety and Supply, it was anticipated that more 
definite powers would be given to companies and munici- 
palities to deal with defective wiring, but it was found when 
the Regulations were finally issued that mattere were left 
very mach as they were. 

Mr. Wordingham, in his paper on “The Control by 
Manicipal Authorities of Consuming Devices and the Wiring 
Connecting them to the Mains ” read at the Municipal Elec- 
trical Convention of 1896, expressed his opinion that a fully 
cquipped standardising and testing department should be set 
up by the local anthorities supplying electricity, and samples 
of material used in wiring should be submitted, in order 
that proper tests could be made to see that they were up 
to the required standard. 

The Manchester Corporation, in an omnibus Act of 1897, 
had powers conferred upon it to make regulations in connec- 
tion with its local supply, and the September, 1898, issue of 
the * Regulations as to the Supply of Electric Energy to be 
Observed by Consumers and Electrical Contractors,” is now 
in force. In this issue the old regulations have been 
thoroughly revised, and & number of novel conditions 
added. We shall deal almost wholly with what is new. 
Most of the existing rules of companies and fire offices 
are intended to secure good work and reliable material. 
Croydon, for example, has a set of rules which are brief and 
combine with the technical points a summary of the general 
conditions of supply. Many engineers and station managers 
prefer to clear the wiring rules of conditions as between the 
suppliers and the supplied by relegating such matter to forms 
which are issued with the application for supply, or embodied 
therein; but in the Croydon rules, and in most others, the 
consumer is let down as lightly as possible, while the usual 
offender, the wiring contractor, is tied down to a oertain 
class of work, which alone will be accepted. In the new 
Manchester rules we find, however, that all fittings, &c., 

must be approved in writing by the corporation engineer. 
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In other words, we have an attempt made to carry into 
practice the idea given in Mr. Wordingham’s M.E.A. paper. 
This seems to us to be a step in rather a dangerous direction. 
It is & question whether it is altogether wise to worry con- 
Bumers over every little detail of their installation, although 
the intention is obviously good. The danger lies in the 
fact that, notwithstanding disclaimers of responsibility, the 
consumer will mentally rely and believe that if everything 
upon his premises has received “ approval” as is required by 
the letter of the regulations, then he is perfectly safe. He 
will be much distressed if from another point of view 
his fire office inspector requires an alteration or addition ! 
We need hardly state the inevitable result upon the mind 
of the average non-technical man, who is liable to forget 
that even doctors differ. Regulations may certainly be 
overdone, and to our mind only special apparatus should 
require special approval. All everyday fittings such as 
wires, fittings, switches, holders, &c., may be taken as pass- 
able, except and unless the inspector happens to be brought 
face to face with an unsatisfactory or badly-designed acces- 
sory, which is now the exception and not the rule. It is in 
the combination of reliable appliances that risk comes in, 
for which the wireman is solely to blame. Bad work with 
“approved ” fittings is quite possible, and the risk will be 
little affected by the particular make of the fitting if the 
man who puts it up possesses thumbs instead of fingers, and 
is generally careless and irresponsible. To require a mem- 
ber of the public to fill up elaborate printed forms and 
obtain written approval to every detail of a small wiring job 
is, we cannot help thinking, unnecessary, and, perhaps, ill- 
advised. Mr. Wordingham, however, thinking differently 
evidently has the courage of his opinions. 

A further point arises as to the relationship now created 
of local authorities to manufacturers of fittings. The old 
safe rule of ignoring the name of the manufacturer and deal- 
ing solely with the article before one, gives place to a direct 
interest in Messrs. So-and-so and their wares which will call 
for very prudent action on the part of subordinate officials. 
We neglect the obvious loss of time and increased work 
that must devolve upon everybody. The best test of the 
whole thing would be to sound the consumers in Man- 
chester, say, 12 months hence. We can imagine that they 
will be of opinion that electrio lighting is а very complicated 
and dangerous business if all this procedure is essential, and 
may even in their mind of minds wonder if a few lamps could 
not be put up without the powers-that-be taking Buch a 
paternal interest in what they use. When 220-volt lamps 


first began to be used, we know that many an engineer 


regarded the stiff rules as to wiring as an imposition 
upon the public, the general impression being that if such 
extreme precautions were necessary, then 220-volt supply 
was a thing to be dreaded and avoided by the public. 
To-day thousands of lamps are being wired, and good work, 
reliable work, is being done; but who insists upon what two 
or three years ago appeared in the then rules? After all, 
the consumer is the man to be regarded with favour, and 
while safety is, and must be purchased at all costs, there 
may be a tendency sometimes to exaggerate known diffi- 
culties, and take precautions which, while good in them- 
selves, are not worth the price paid for them. 

It is not necessary to run through all the Manchester rules 
in detail, but we will conclude by mentioning what is said 
about radiators, the term including ovens and cooking appa- 
ratus generally. The framework of each radiator must be 
earthed; by this we presume it is meant that an electric 
kettle must have a third wire leading to it, the other end of 
the wire being efficiently earthed somewhere. Again, 
radiators must stand on stone or incombustible material, be 
20 inches away from combustible substances, and a clear 


space of 6 inches must be left between the bottom of the 
radiator and the stand. When we see an endless number of 
gas plates, ovens, ring burners, and other flame heated 
domestic appliances—to say nothing of the kitchen fire and 
shop gas jet—which do not comply with this stipulation, we 
ate amazed to find how little we realised the dangers of 
electric heating as compared with time-honoured gas, and 
cannot but look more leniently upon the oft-repeated strio- 
tures of the gas journals respecting the risks attending the 
domestic use of electrical energy. 


MUNICIPAL TELEPHONES. 


THE manicipality of Glasgow has for some time past sought 
to obtain from the Postmaster-General a license to undertake 
telephone exchange work. Their efforts have hitherto been 
without avail, but, being pertinacious, and continuing their 
agitation, they have at length been so fortunate as to find 
that the policy of the political heads of the Department and 
their own wishes coincide. As recorded in our last issue, the 
Duke of Norfolk has decided to grant a license, subject to 
Parliamentary powers to act under it being obtained by 
the Corporation, and subject also to the termination of the 
license in 1911. The decision is of considerable importance. 
There may be reasons why the Post Office should await 
the results of one experiment before granting other licenses ; 
but, althongh Glasgow has a progressive Local Government, 
there are other municipalities who will certainly consider 
themselves as much entitled to pioneer a new undertaking, 
and there may even be some who feel that the suocess of 
municipal telephones is dependent on the. experiment being 
tried in their own particular locality. Under any circum- 
stances it will be difficult for the Postmaster-General to 
discriminate in the granting of licenses, and it may be 
supposed that eventually all who ask will receive. The first 
impulse of many municipalities will probably be to emulate 
Glasgow. Others may give the matter sufficient considera- 
tion to inquire what it is that Glasgow has acquired. Unless 
some changes are made in the conditions, Glasgow has acquired 
the right (presuming Parliament permits) to incur an unknown 
outlay in establishing a business of which it has had 
no experience, on terms which shall admit of no profit, 
and for a period in which it is impossible to recoup 
expenditure. And this branch of municipal enterprise 
is to be built up in competition with an existing 
business. The acquisition of a patent was onoe desoribed 
as obtaining a right to spend money in litigation. 
There was a part of the Queen's dominions that was 
regarded as the grave of political reputations. No matter 
how successful a diplomatist had been elsewhere, some 
contretemps always awaited him in that quarter of the 
world. We are afraid that Glasgow has acquired the 
right to spend money without the possibility of adequate 
return, and that its reputation for municipal manage- 
ment may be entombed in ita telephonic enterprise. 
We have so often touched on this subject that it is 
not necessary now to go into details, There isa general dis- 
satisfaction with the telephone facilities at preeent afforded. 
If there were no other way out, the municipal competition 
might be welcomed; but since it is not the best solation, 
and, on the terms proposed, is certainly disadvantageous to 8 
municipality, we can see little good in encouraging the 
conflict. Still, if the ratepayers, with their eyes open, are 
disposed to take the risk, we can but wish them success in 


their efforta, and hope for some unexpected advantage in 
the end. 
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ELEOTRIO CABS AND CHARGING 
| STATIONS * 


THE construction of the most elaborately-equipped charging 


station for electric vehicles in the United States, ard pro- 


bably in the world, has just been completed in New York 
City. This work has been done by the Electric Vehicle 
Company, the successor of the Electrio Carriage and Waggon 
Company, whose vehicles and station were described in the 
Electrical World of August 14th and 21st, 1897.1 In these 
articles the vehicles themselves were fully described, so that 
bat a brief mention of the essential points and the improve- 
menta over the older types is necessary here. 


THE VEHICLES, 


The original equipment of the old company was 12 
hansom cabs and one brougham, while the new company is 


about to put into service 50 hansoms and the same number 


of broughams. The cabs are, as shown in the accompany- 
ing illustrations, fig. 1, four-wheelers, driven by motors 
geared to the forward wheels and supplied with current 
from the battery box, situated under the driver's seat back 
of the passengers’ compartment. Their running gear is 
practically the same as that shown in the elevations of the 


that on the old vehic 


rubber, separated from each other by glass plates. Instead 
of mounting the oelle, as was done in the older vehicles, in 
four separate traya, which could be removed independently, 
thus dividing the weight, во that they conld be removed by 
hand, the batteries in the new vehicles are mounted in one 
substantial tray, consisting of an angle iron frame, lined 
with wood. This change is allowable on account of the 
power equipment described below for removing and replac- 
ing the batteries in the vehicles. The trays, 
resting on rollers within the vehicles, slide in on angle iron 


instead of 


guides, the battery chamber being entirely lined with lead 
and drained with gutters and spoute, eo that any acid which 
may spill will not ran out around the door or over the 
running gear and destroy the finish on the exterior of the 
vehicle. The battery equipment is somewhat heavier than 
joe, weighing as it does about 1,800 lbs. 

The new controller, instead of being fitted with a reverse 
position, as was the cage with the former controller, is fitted with 
a separate but interlocking reversing switch, so that the three 
speed positions apply to either forward or backward running. 
No magnetio blow-out is used with this controller, and each 
contact is made doubly certain by the use of two inde- 
pendent contact fingers in each division. See fig.3. The 
speed variation is obtained by means of a division of the 
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brongham, fig. 2. Of,the external and visible improve- 
ments over the old type one is an increase in the hcight of 
the hood, the сся vehicles being во low а to ge an 
unprepossessingly squatty appearance compared with horse- 
drawn cabs. A dashboard s book added to the front of 
the vehicle to improve its sppearanoe, and to give the 
ооспрарі a sense of security that was lacking with the open 
fronta of the former vehicle. Another change is the use of 
solid discs instead of spokes for the wheels, At first sight a 
return to first principles of the wheels of ancient Egypt is 
the impression given, bnt in reality quite an improvement is 
made, in that the wheel has a much less intricate surface, 
and is, therefore, more readily oleaned. The body of the 
wheel is composed of two steel discs „th of an inch in 
thickness, dished so as to give а maximum breadth at the 
hub, and a minimum at the periphery. The disca do not 
meet at the latter point, but are separated by a wooden rim, 
over which is а crescent-shaped steel rim to receive the 
tire, which is 5-inch single-tube pneumatic, the rubber walls 
of which are about three-quarters of an inoh in thickness. 
All four of the wheels are 36 inches in diameter. 

The batteries consiet of 48 cells of chloride sccumulators 
of the F. V. уре. The plates are separated by perforated 
corrugated hard rubber sheeta, the battery jars being of hard 
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battery into two groups, which may}bejplaced{in series or 
multiple the third or highest speed being obtained by.a 
re-arrangement of the series field coils of the two motors 
from a series to a multiple combination. See fig. 4. 

In the main circuit there is also what is called an 
emergency switch, in such a position that the driver can 
strike it with his heel and open the main circuit in case for 
any геэвоп the controller becomes inoperative. The blade 
of the emergency switch is also removable, and can be 
taken out when the driver leaves the vehicle, rendering it 
impossible for any unauthorised person to set the carriage 
in motion. A special charging plug is also attached to the 
circuits, and is mounted in the battery chamber for charging 
the battery in place in the vehicle. This will prove useful 
when the battery is charged at pointe other than the main 
station described below, and several such points will be 
equipped with charging connections by the various direct- 
current supply companies in and about the Greater New 
York. One is already in ғегуісе at Coney Island, and 
another is about to be pt in service in the downtown part 
of New York City at the Daane Street station of the Edison 
Electric Illuminating Company. 

‘The motors are four-polar, and are rated at 2 horse-power 
at about 700 revolutions per minute, this giving the vehicle 
a speediof 12 miles per hour. The pinion on the: motor 
shaft engages directly with an annular gear mounted оп the 
wheel disc, the two independent motors allowing for turning 
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sharp corners without differential arrangements or serious 
strain. Braking is effected by means of brake shoes acting 
on wheels on the motor shafta. The steering gear is practi- 
cally the same as on the older vehicles, the only difference 
being the removal of the pivots from within the wheel hubs 
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into holes in the table legs keep them in place, although they 
are not bolted down in any way, and may, therefore, when 
rotted by the acid fames, be readily picked up and removed 
by the crane serving the room. Mounted upon them are four 
simple U-shaped pivoted castings, the weight of the battery 
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to a point just outside, the pivots being inclined somewhat 
so that the extension of axes approaches the point of 
contact of the wheel and ground. 


Тнк CHARGING STATION. 


The new station is centrally located, and is, oddly enough, 
in the immediate neighbourhood of the establishmenta of the 
t houses interested in horses and horse-drawn vehicles, 

such ав the American Horse Exchange, Tattersalla, Limited, 
&о. The station, which is abont 75 x 200 feet in size, fronts on 
Broadway at one end, and Seventh Avenue at the other, and 
is located between Fifty-second and Fifty-third Streets. The 
building oonsisted, before the vehicle company made use of 
it, of a single room, nndivided by floors or partition 
walls, covered with a trussed roof. The Broadwsy ега is 
now occupied by a tier of offices, waiting rooms, stock rooms, 
and a gallery, and adjacent to the north wall of the station 
is the battery charging room, some 86 feet by 180 feet in 
size. This room is 11 feet Eo height, de a gude 8 
carriage storage room, su on 25-inch steel girders. 
The latter js reached by iwa бс vehicle elevators. The 
charging room is filled with tables on which the batteries 
stand while receiving their charge. There is room for some 
200 of these tables, about 150 being installed at present in 
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coming down on the short leg of the U, causing the contact 
attached to the longer leg to bear against the contact terminal 
of the battery tray. One pair of nal contacts is cross- 
connected, so that the two groups of cells (48 in number) are 
connected up in series for charging. The battery charging- 
room is enclosed except at its ends, and is ventilated by а 
48-inch exhaust fan drawing air from the middle of the 
room. 

The tables are supplied with current through 12 conductor 
lead-covered cables below the floor level, from what are 
known as the indicator boards. These are slate panels, each 
fitted with two pilot lamps, eight simple solenoidal ammeter, 
and eight four-position rotary switches. Each battery table 
is supplied with current ugh one of these switches 
ammeters, the latter consisting simply of а vertical plunger, 
supported on a helical spring and surrounded by a solenoid, 
which tends to draw it down. Attached to the planger is 
a carbon disc, which strikes one contact when the current 
reaches 50 amperes, this contact closing the cironit through 
the green pilot lamp. If the current falls below 10 amperes 
the disc rises to а point at which it strikes a contact, illu- 
minating the red pilot lamp. In this way the lamps give 
positive visual indications, which can be geen from any 
of the charging room, that one of the batteries attached to 
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eight regular rows lengthwise of the room. The tables con- 
sist simply of strongly wooden structures put 
with wooden dowel ping, no iron whatever being used in their 


construction, and painted black with P. and B. compound. 
Iron dowel pins projecting upwardly from the cement floor 


that panel is receiving either an excessive charging current 
or one which should, to economise time, be increased. The 
current supplied to the batteries is adjusted by the four- 
position rotary switch, the four different posi 
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voltages differing from each other by about 5 volta. 
When а battery is first brought in for аг it is con- 
nected to the bus bar giving the lowest voltage, and when 


on tbis bus the charging current becomes less than 10, 


amperes the red amp illuminated. The attendant then 
tarns the switch to throw the battery on to the next higher 
bus, and so on until when the red lamp shines on the 
highest voltage, the charging process is complete and the 
battery may be removed. Since one pair of pilot lam 

serves fo" the eight tables connected to the one panel of the 
indicator board, rome means muet be provided for preventing 
any indicating solenoid from illuminating the red lamp when 
there is no battery on the corresponding table, and conse- 
quently no current in the solenoid. This is accomplished by 
means of a pair of contact rings attached to each rotary 
awitch, the contact bearing thereon cutting off the lamps 
from the contacta of tbe corresponding indicator when the 
switch is on open circuit; thus the lamps indicate only for 
tables in actual service, and if more than one table is in ser- 
vice on one indicator board the attendant can readily tell 
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which one is affeoting the lamps by a glance at the ammeters. 
One-half of the indicator boards is supplied with current 
from the positive side of the three-wire 240-volt system; the 
other half from the negative side, and the demand for cur- 
Tent is equalised between the two sides by the simple process 
of running in no neutral. On this account the ag 
current taken on the positive side must, of course, equal that 
on the negative side, and on whichever side there are fewer 
batteries the rate of charging will be more rapid. When, 
however, the station is fully loaded, it will be a simple matter 
to equalise the number of charging tables in use on the two 
sides of the system. 

The current reaches the indicator panels from the main 
board by eight bus bars (four positive and four negative) of 
rectangular cross section, varying from } x 1 inch to 
$ X 1} inches, This board is a handsome structure of Ver- 
mont marble divided into nine panels and inclosed in a glass 
case to keep.out acid fumes. One of the panels controls the 
various light and motor circuits of the station, the other 
eight sapp ying the eight bus bars referred to above. The 
voltage differentiation is obtained by means of two boosters 
coupled to one motor, which give the highest voltage on the 
tive and negative sides res 
g that of the supply mains themselyes. The two lower 
voltages are obtained by passing the current through large 
enamel rheostate, the resistance of which сап be varied by 
hand. The panels each oontain an illuminated dial Weston 
voltmeter and ammeter, and a Bristol recording voltmeter 
and ammeter. A voltmeter switch on each panel allows the 
5 шан instrument to ud ошен 2s 
measure up the voltage on the incoming supply bus, or the 
bus attached to thar panel, Below the шсш instru- 
mente are a single-pole switch and a circuit breaker. The 
latter is fitted for an underload release as well as the cus- 
т аал oo sre T е effected кА а 
magnet energised by a winding above the other parts of the 
breaker, the armature of which is attached to a pin which, 
shortly after the armature ia released, strikes the trigger in 
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tively, the next highest 


such a way that it is tripped just as though struck by the 
regulation overload device. Ourrent is supplied from the 
underground mains of the Edison Electric Illuminating 
Company over two independent services, the incoming cables 
having а oross section of 1,250,000 cm. The Edison Com- 
y has a station only about 600 feet away, so that the drop 
but slight, | 


HANDLING THE BATTERIES. 


The design and constraction of the machinery for removing 
the batteries from the carriages and placing them upon the 
charging tables and vice versá was no easy task. The trays, 
with their accumulators, weighing about 1, 300 lbs., must be 
pulled from a position on a spring-supported wheeled vehicle 
and sare es to apy one of 200 positions in the charging 
room, and vice versd. As may be seen, this manipulation is 
more difficult than the removal of battery trays hung under 
a street car truck, as in the latest designs of battery traction 
equipments, since the tray must be moved out horizontally 
to and from ita place instead of vertically. The manipula- 
tion resembles more than anything else the handling of steel 
billets in the reheating furnaces of rolling mills, but the 
apparatus must be more elaborate than in the latter case, 
owing to the necessity of working with a movable wheeled 
vehiolé, the body of which is mounted on springs. 

To make the operation clear, the course of the battery 
from the time it arrives in an exhausted condition in its 
vehicle will be described. The vehicle is first moved 
on to a platform, of which two are provided in front 
of the end of the battery charging room, with its bat- 
tery end towards the latter. If the vehicle is a hansom 
it is backed in; if a brougham, it runs in a forward direc- 
tion, the door through which the battery is removed being 
open in either case. The platform on which the vehicle runs 
is divided into two parte, on one of which reat the forward 
wheels, and on the other the rear wheels, these two parta 
being laterally and independently movable. Once on this 
platform, a long horizontal ahoe is advanced toward each side 
of the vehicle bytwo hydraulic cylinders, the shoe being of a 
proper height to push against the wheel hubs, centring the 
vehicle, which moves without slipping of the wheels, owing 
to the movable nature of the platforms below it, into the 
proper position. The vehicle is then backed in until heavy 
iron straps on its advancing end catoh in latches projecting 
from the table, toward which it advances, When іа the 

roper position two hydranlic oylinders below the slidin 
platforms lift their cross-heada through the floor—in whic 
are ату hinged slats to allow this motion—and pick up 
the body of the vehicle, raising it off from its spring to a 
fixed height independent of the load. is is necessary, 
since, if it were not done, the removal of the heavy battery 
would allow the vehicle to jump up, making the level of the 
battery compartment dependent on the condition of the 
springs, &c. 

The body being raised to the proper height, there advances 
toward the open door of the battery chamber a hook 
attached to the piston of & horizontal hydraulic cylinder, 
This latches into the frame of the battery tray, and 
on the application of pressure pulls the latter out on to what 
is known as the conveyer table. The latter consists of a 
runway across the whole front of the battery charging room, 
equipped with a chain conveyer with frames attached thereto 
on which the battery trays may be carried to any desired 
position along the table. | 

Above the table is an 8-ton orane, its bridge spanning 
the bettery charging room, and carrying, instead of a 
trolley, eight hooks or grabs. Any one of these hooks 
may be made to descend and catch under the two 
sides of the battery tray and lift the latter to a level 
immediately below the crane bridge. The crane then 
moves as a whole down the length of the battery room to a 

ition over the battery charging table on which it is 
esired to deposit the tray. In lowering the hooks the tray 
is deposited, ita own weight closing the contacts for charging 
its cells. The crane may be then removed to any other 
position, ite eight hooks moving respectively over the eight 
rows of charging tables up and down the room and enabling 
one tray of batteries to be picked up from any one of these 
rows each time it passes over them. Returning to the position 
over the conveyer table, the batteries may be lowered on to the 
latter and moved along until they arrive ata position opposite the 
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vehicle to be loaded, when they are in turn pushed in by the same 
hydraulic cylinder which pulls the exhausted sets out. There 
are two platforms on which the vehicles can approach the 
conveyer table, and, the capacity of the crane being several 
sets of batteries with which it can be fully loaded before it 
moves back over the charging tables, returning again with 
several fresh batteries, it is expected that the accumulators 
in any carriage can be replaced inside of three minutes’ time, 
and a capacity of about 20 carriages per hour can be 
obtained. Carriages have already been loaded in 34 minutes. 

The various movements of the conveyer table, crane, hoist, 
&c., are effected by electric motors, all of which, some 14 in 
number, are of the eame make and size, 5 horse-power, ғо 
that their parts are interchangeable. The conveyer table 
and bridge mechanism of the crane are each fitted with a 
reserve motor for emergency use. Beside the two loading 
platforms in front of the conveyer table, there is a third in 
reserve fitted to unload on to a small car, on which the bat- 
teries can be wheeled under any hook of the crane. The 
whole plant is interlocking, the conveyer table motor being 
inoperative when the conveying chains are latched, the 
bridge travel motor being inoperative when the bridge is 
latched, and also when any one of the hooks is down. 
Everything oan be manipulated from one platform which 
hangs from the crane to a position near the grourd, running 
in an isle down the middle of the battery room. When 
the crane has advanced to a position over the conveyer 
table, the controlling handles of the latter and the valve 
spindles of the various hydraulic cylinders are within easy 
reach from the platform, £o that one man alone can handle the 
batteries from the vehicle to the charging tables. The 
various movements are well equipped with braking 
mechunisms, the hoists and conveyer table having electric 
brakes, and the bridge travel a hand brake. The conveyer 
table is also fitted with limit stop switches, to that if the 
attendant is careless and leaves the conveyer running, in 
which case the trays thereon would be tipped off the end, 
the switch arm ів struck by the battery tray, which cuts off 
the current and applies the electric brake. 

Water pressure for the various hydraulic cylinders is sup- 
plied by a triplex pump belted to a motor similar to thote 
on the crane, conveyer table, &c, A 36-inch tank about 
9 feet high gives an ample air cushion, the water pressure 
being 1501bs. to the square inch. A Mason by-pass valve 
is now in use to prevent the pressure rising too high, but 
there will be substituted for this an automatic motor con- 
troller which will start and stop the motor at such times as 
to maintain the proper water pressure. 

The work was designed and carried out under the direction 
of Mr. G. Herbert Condict, who previously hed similar 
experience in designing the charging station of the Chicago 
and Englewood storege battery reilway. Mr. Condict was 
assisted in this work by Mr. A. W. Gilbert, who acted as 
superintendent of construction. 


An Austrian Mechanical Stoker.—The Revue Indus- 
trielle describes a mechanical stoker of somewhat novel 
make. It consists of two systems of transverse bars. Опе 
set is hollow, and they are supported at each end upon longi- 
tudinal hollow bearers, the joint being made with asbestos. 
A current of air can thus sent round the whole of the 
pars for refrigerating them, and even water vapour may be 
thus circulated. The second set is also placed transversely 
between the other bars. These second bars are pierced, and 
they can be moved to and fro. Ав they point in сгоғв 
gection upwards and forwards, a sliding motion implies that 
they alternately move up into the fire which they push for- 
ward every troke, and then they retire and allow the бге to 
settle on the first set of bars. The fire is thus gradually 
crept forward. The feeding of the furnace is by means of 
the well-known sliding plunger from a hopper. The longi- 
tudinal bearers are divided up by transverse webs in such a 
way that the current of cooling air is made to travel in a 
zig-zag direction through all the firet set of bars, finally 
escaping at an opening in front of the бге, It is claimed 
that the furnace is a preventer of smoke and very economical, 
and that the English Admiralty have decided to give it a 
trial. We do not ourselves see anything very novel except, 
perhaps, in the sloping bars and the movement of the 
alternate bars and the method of creeping the fire forward. 


PRESTON’S INVESTIGATIONS ON THE 
ZEEMAN EFFECT. 


In the end of 1896, Dr. P. Zeeman, a young Dutch physicist, 
while working in the laboratory at Te de made the im- 
portant discovery that the bright lines of the 

were broadened when the source of light was placed ina 
strong magnetic field. 

This interesting phenomenon was immediately taken up 
by the theorists; and Prof. Lorentz, amongst others, success- 
fally attacked the subject, and deduced from his theory of 
the charged atom, two remarkable conclusions. His theory 
indi that each bright line of a line spectrum should be 
converted into a doublet when the source of light was viewed 
along the lines of magnetic force, and into а triplet when 
the source of light was viewed at right angles to the lines of 
magnetic force. Moreover, the theory predicted that each 
line of the doublet would be circularly polarised, but, in 
opposite directions; and that all the lines of the triplet 
would be plane polarised, the plane of polarisation of the 
two outer lines being the same, and at right angles to the 
plane of polarisation of the middle line. Zeeman verified 
experimentally most of these predictions of theory, though 
the visible separation of the lines into triplets appears to 
have been first effected by Mr. T. Preston in the experimenta 
which he recently described at the British Association, and 
which we pro to describe in this article. 

A rough sketch of the Lorentz theory will be of use in 
understanding Preston’s results. Each molecule or atom of 
the substance emitting light, is assumed to have a small 
electric charge, e, and to revolve in an ellipse under the 
action of an elastic central force proportional to the distance 
from the centre. The rapidly rotating electric charge vill 
be acted on by a magnetic field, as if it were an electric 
current, i.e., the path of the electrified atom will move во ав 
to cut lines of force. An electrified atom revolving in a 

lane at right angles to the lines of force, will therefore have 
its periodicity increased or diminished, acoording as the 
electro-magnetic force increases or diminishes the central 
force originally acting on the atom. If, when the electrified 
atom rotates in one direction the central force acting upon it 
is increased, then when it rotates in the opposite direction 
this force will be diminished, The only circumstance, there- 
fore, which determines the periodicity of transverse electric 
waves viewed along the lines of magnetic force, is the direc- 
tion of rotation of the electrified atoms or molecules which 
give rise to these waves. Hence arises the circularly 
polarised doublet, seen when the light is viewed through the 
spectroscope along the lines of magnetic force. 

When the light in the magnetio field is looked at across 
the lines of force, the results are different. The motion of 


a rotating atom, e, may be resolved into a straight oscillation, 
A" B', parallel to the lines of magnetic force, and a rotation, 
A' в’, оп a plane at right angles to the lines of magnetic 
force. As we have seen, the frequency of the motion in the 
plane at right angles to the lines of magnetic force is either 
Increased or reduced according to the direction of rotation 
of the atom. The oscillation of the atoms along the line 
of force is not affected by the magnetic field, since the path 
of the atoms nowhere cuts lines ol (cies 
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The light proceeding from the source at right angles to 
the lines of force will, therefore, be made up of two. kinds 
of transverse waves, namely, waves parallel to the lines of 
force whose original frequency will not be affected by the 
magnetic field, and waves at right angles to the lines of 
force, one-half of which will have their frequency less, and 
the other half of which will have their frequency greater than 
the initial frequency. These are exactly the conditions which 
will cause the s to resolve a single bright line into 
three, of which the two onter lines will be plane polarised in 
a direction at right angles to the plane of polarisation of 
the middle line. | 

A study of the diagram, fig. 1, will perbaps help to fix our 
ideas of what tukes place in the magnetic field. The atoms 
or molecules of the incandescent substance may be divided 
into two classes, according to their direction of rotation. Let 
A B and ср represent the elliptical orbits of two such atoms, 
rotating in opposite directions ; these orbits may be chosen so 
that one is the reflection of the other in an imaginary plane 
mirror, M M. N, 8, аге the poles of the magnet and lines of 
force passing through the orbita, A B and c D are represented 
by dotted lines. The orbit 4 B may be resolved intoa straight 
oscillation A" B" parallel to the lines of force, and an elliptical 
or circular orbit A' B'in a plane at right angles to the lines of 
force; and a similar analysis is applicable to c р. When the 
magnetic field is turned on, the periodicity of the rotation in 
the orbit 4’ B' is, say, increased, and that in c' D’ is 
diminished, but the rate of oscillation along a" B” and c' D” 
remains unchanged. If visible, the orbits A B and c D 
would appear to rotate about the lines of force in opposite 
directions, 

The following mathematical investigation of this theory, 
due to Larmor,* will interest those who may desire a more 
exact statement. Let it be assumed that an ion e, of mass м, 
describes an elliptical orbit about а centre of attraction 
крон to the distance of the ion from tbis centre, 

en ; 


(x, J, 2) = — а (2 y 2) 


VE "n 
and the frequency of oscillation — 3 


Now introduce a magnetic field н, in the direction (1, m, n) 
and the equations become | 


2 = — az 4 Е (пу — m2) 


y= - r („ 2 — nz) 
а= = 42 2 ＋ Е ( * — l y) 
where x4 = x ^ , in which c is the velocity of radiation. 


To obtain the frequencies p/2 т of the oscillations thus 
modified, we make as usual (2 y 2) в'2*, and this gives, after 
easy reduction, an equation for p, 

(1? PET a’)? paid k? р? (р? LÀ a?) = O. | 
. Thus oorresponding to each original period represented by 
P = а, there are three modified ones :— 


" pa, 
and p tkp-a = 0. 
. When 4 is very small, 
р= а + 84+}, 
or р= а + } Е. | 


Each vibration period will consequently be tripled, and the 
modification thus produced is the same whatever be the 
orientation of the orbit with respect to the magnetic field. 

The oscillation as modified by the magnetic field will be 
brought back to its original aspect if the observer be attached 
to а frame which revolves with angular velocity 4 k 
ore H2 м c?, round the axis of the magnetic field. In a 
circular orbit described one way round this axis the apparent 
rotation will be retarded, in the other way, accelerated ; in а 
linear oscillation along the axis there will ba no alteration ; 
hence the three frequencies. | 

So much for theory; but are these remarkable results 
confirmed by experiment? This is the question which Mr. 
Т. Preston, M.A., has set himself to answer. The answer is 
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* Phil. Mag., p. 503, 1897. 


that, in general, the predictions of the theory are verified by 
experiment, but there are a considerable number of as yet 
unexplained deviations. 

For obtaining hisline spectrum Mr. Preston used an excellent 
Rowland concave grating mounted in the Physical Laboratory 
of the Reyal University of Ireland. This instrument is of 
the usual type, having а radius of 21:5 feet, and is ruled 
with about 14,438 lines to the inch. It is fitted with a 
camera box which takes a photographic plate 50 cm. long and 
6 cm. broad, so that a length of the spectrum equal to half a 
metre approximately can be photographed at a single 
exposure. 

Possessing this fine instrument, Preston decided to 
photograph the results, in addition to making observations 
by the eye. Photography enabled him to obtain a perma- 
nent record of a considerable number of lines simultaneously, 
but had the disadvantage that it did not indicate rapid 
chaugea ; thes» were best examined by the eye. 

Though Dr. Zeman distinctly states that he obtained a 
tripling of the spectral lines when the source of light is 
viewed across the lines of magnetic force, and a doubling 
when it is viewed along the lines of force, yet these results 
were obtained only after the theory of the phenomena 
pointed in this direction, and other reliable observers in- 
vestigating the same lines have expressed the opinion that 
when viewed across the lines of force a doubling like a 
reversal, or a broadening combined with a doubling occurred. 
As far as Preston is aware, all these observers have failed to 
obtain distinct triplets when the light is viewed across the 
lines of force, that is, they have not succeeded in separating 
the constituents sufficiently to enable them to decide what 
the exact composition of the modified spectral line is. By 
placing a Nicol’s prism in the path of the light, it has been 
determined that the central part of the modified line is plane 
polarised, and that the edges are also plane polarised, but in 
a plane at right angles to the plane of polarisation of the 
middle part. Thus, with the nicol in one position, the 
middle may be cut out, leaving the two border lines, and 
with the nicol turned through a right angle, the two border 
lines may be removed, leaving the middle portion alone. 
It is to be remarked, however, that observations of this 
kind, although they are in accordance with the supposition 
that the modified line is a triplet, yet they do not actually 
prove tripling, pure and simple. For this purpose it is 
necessary to obtain high resolving power, and a magnetic 
field strong enough to separate completely the constituent 
parts of the modified line, so that each can be observed 
separately, without the complications attending the overlap- 
ping of others. 

Preston failed in his first experiments in tripling the lines, 
but finally succeeded by pushing the pole-pieces of his 
magnet very close together, and working with a very short 
spark as a source of light, in obtaining photographs which. 
showed the triplets with a magnifying glass. With a more 
powerful electro-magnet, lent him by the Rt. Rev. Monsignor 
Molloy, he was able to obtain photographs which showed 
triplets visible to the naked eye, without any magnification 
whatever. It was with this latter apparatus that t*r, ex- 
periments were made, the results of which we now proceed 
to give. | 
(To be continued.) 


HOW TO DESIGN A DYNAMO. 


WE must now make some preliminary calculations to see 
whether or no the armature we have designed in the last 
gection will overheat. | 

There are two sources of heat in an armature under load, 
viz., the core loss and the wire loss. The core loss, in turn, 
consists of two parte, that due to eddy currents, and that 
due to bysteresis. The loss by eddy currents it ів impossible 
to calculate. It depends upon the specific resistance of the 
metal, the degree of lamination of the core, the quality of 
insulation of the laminations, conditions which it is very 
hard to detzrmine, and even if they be known, the formule 
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will be highly empirical. Fortunately, eddy current losses 
are usually slight. 

Hysteresis, on the other hand, is very readily calculated 
by the aid of appropriate tables. These tables, which are to 
be found in many referenoe books, usually give the loss in 
watts, per cyole, per second, per cubic inch of iron, for the 
various densities of magnetisation. We must, therefore, 
calculate the number of cubic inches of iron in the varioas 
parte of our armature, and determine the magnetisations to 
which they are subjected. The teeth we already know to be 
substantially trapezoidal in section, with an altitude of 695°8 
mils, and we can readily compute the average width, which 
we will find to be 211 mils. This gives a section of 1466 
square inch. Poe this by 11, the length of the 
armature, we obtain the volume of one tooth, and by 42, we 
obtain 67°75, the volume of all the teeth in cubic inches. 
To find the maximum flux to which these teeth are subject, 
it is necessary to compute the area of each tooth at the root. 
The dimensions, as we already know, are 1585 inch wide 
by 11 inches long. We must now assume a polar arc, in 
order to find how many teeth are doing duty in carrying the 
flax. The poles are commonly supposed to cover two-thirds 
of the armature, the remaining one-third being split up into 
gaps between the pole-tips. Therefore, one-third of the teeth 
are carrying the total flux—that is, practically 14 teeth are 
carrying the total flux of 3,095,240. The effective area of 
the roots of the 14 teeth is 24°4 square inches, and hence the 
density is 126, 500 lines per square inch. Referring to tables, 
we find that the number of watts loet per cycle per minute ina 
cubic inch of iron at that density is *00047. 

We have 67:74 cubic inches of iron, and as we are running 
at 1,500 revolutions, we have 1,500 cycles 
total watt loss due to hysteresis in the teeth is 67°74 x 1,500 
X 00047 = 47:7 watts. 

We now come to the hysteresis in the armature body proper. 
That was designed with iron area to carry 70,000 lines 
square inch. The iron carrying this flux isa hollow cylinder 
about 5:1 inches in external diameter, by 1} inches in internal 
diameter. Its volume is, therefore, 211:8 cubio inches, and 
ишш methods, we find the loss in this part of the 
core to be 634 watts. 

We now pass to the calculation of the wire loss. The length 
of each turn consists of a loop, the sides of which are each 
11 inches, and the ends about 74 inches. Although the 
armature is 6% inches in diameter, we must add a certain 
amount on account of overlapping of the ends. This makes 
the total length of loop 87 inches. We have 84 such loops, 
giving а total length of wire on the armature of 84 x 87, 
or 8,108 inches, We selected in the first place No. 8 Brown 
and апе wire, and the resistance of such a piece of wire, 
computed from the wire tables, is 168 ohms. The current 
circulating in this wire at ful) load is 274 amperes, and the 
loss in watta is obtained by squaring the ourrent and multi- 

lying by the resistance, and will be found to be 128°1 watts. 

e must now refer to practical experience, and that tells us 
that if the armature losses do not exceed 1 watt per square 
inch of radiating surface there is no danger of overheating. 
The armature consists of a cylinder, which in its completed 


state will be about 12 inches long and 64 inches in diameter. 


The surface of such a cylinder is 812 square inches, giving a 
radiation of about °75 watts square inch, ‚ This shows 
that the armature is very suitably designed for its work ; in 
fact, it would carry а substantial overload without trouble. 

We must also remember that we have figured very liberally 
in making this calculation. We have, for instance, assumed 
for the total density throughout the teeth that at the 
narrowest section, which is not strictly the fact, and we 
have also figured the armature as a solid mass of iron, 
whereas it is made up of lamine, and the assumption that it 
was solid erred perhaps within 5 or 6 per cent., according to 
the thickness of t the insulation between the plates. It is, 
however, always best, to figure in this way, for calculations on 
hysteresis loss are apt to be thrown many per cent. astray, 
due to the fact that iron is not at all uniform in this respect. 
In fact, it may easily be that of two samples, apparently 
similar, one will consume twice as mach energy as the other, 
when subject to a certain cycle of magnetisation. 

It is not the purpose of these lessons to take up mechanical 
points in design and construction, but simply to show how 
to determine magnetic and electrical dimensions. We may 
now summarise the following for our armature :— 


per minute, the 


[Vol 43 No. 1,089, Остовув 7, 1898, 
Core disc, external diameter 63 inches. 
Core diso, internal diameter 11 „ 
Number of slots 
Width of slot ... р 225'5 mils. 
ei ea of slot ees [EJ 006 сое eee 695:8 9? 
Thickness of slot insulation EM sae 35 „ 
Bizo of armature wire , .. No. 8 Brown & Sharpe. 
Number of wires per alot bis e ge 4 
Total number of wires bá iis vi .. 168 
Number of bars in commutator... iss aa 42 
Length of core 2 з see 452 11 inches. 


Before finally accepting this design we must make one 
more precautionary calculation, that of the peripheral speed. 
To do this we, of course, multiply the ci noe in feet 
by the number of revolutions per minute, obtaining a peri- 
pheral speed of 2,550 feet per minute. A conductor velocity 
under 4,000 feet per minute is решни in such an arma- 
ture, and henoe we may regard the design as satisfactory and 
prooeed to the field magnet calculation. 

In calculating the field magnet we must first determine 
what material shall be used; something about its magnetic 
permeability, and similar matters, We must further deter- 
mine what is known as the leakage coefficient. It is a fact 
that of all the lines generated in a field et frequently 


g а field net, а margin is 
always allowed for rheostatic control, and this | 


We may teke as а reasonable assumption, for the Горах 
of preliminary calculation, that the total reluctance of the 
magnetic circuit is equal to double the reluctance of the gap 
space. This proportion obtains in good dynamo design. The 
reluctance of the gap space has already been determined by 
our previous assumptions, 

Its area is practically equal to the area of the polar faces, 
and its length is the minimum length that mechanical con- 
ditions will permit, and may in this machine be as close a8 
goth of an inch. If, therefore, we multiply the total number 
of lines of force by this length in inches and divide it b 
the area and multiply that result by *3182, a constant whi 
transforms C. G. S. magnetising force into ampere-turns, and 
also takes into account English measures, we shall obtain the 
number of ampere-turns necessary to force the flax through 
one of the gap spaces, As there are two gap spaces we must 
double this amount. The calculations are shown below :— 


65 х $1416 x 11 _ 


3 75. 


Area of pole piece = 
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95,240 x *05 X 8131 
Ampere-Lurns = no — 75 — = 648 for one gap. 


Ampere- turns both gaps = 1, 396. 


If we take double the ampere-turns necessary for the gap 

we shall find the total ampere-turns to be 8,792, and 

we are ready to determine approximately the size of the shunt 

wire necessary to produce this magnetisation, and from that 
to gain an idea of the size of the field coil. 

It is to be understood that these calonlations are pre- 
liminary, and, having thus obtained the dimensions, it will 
be necessary to review the latter carefully, and modify them 
where they are objectionable. Such methods as this are fre- 
quently used in dynamo design, and in all other cases where 
results that аге op to each other are desirable. Thus 
it is desirable to have low speed, small exciting current and 
minimum armature reaction. Low speed demands strong 
field and many armature conductors. Small armature reac- 
Lion, on the other hand, requires few armature conductors, 
and strong field requires large exciting current. It will be 
necessary, therefore, to subsequently adjust these conflicting 
conditions to а happy medium. 


ATMOSPHERIC RESISTANCE TO TRAINS. 


THE resistance to the motion of trains due to the atmo- 
sphere is, and always has been, a doubtful point. The only 
generally-accepted fact has been that the effect of side wind 
is more serious than head wind, and close coupling or 
vestibuling seems to be accepted as offering less resistance 
than wide coupling. | 

Prof. Goes, of Purdue, has been investigating head resist- 
anoe, and has communicated his results to the Western 
Railway Club. The experiments involved the use of a 
rectangular conduit in which а current of air could be main- 
tained, and in this oonduit model cars were exposed to the 
air current either singly or in series as a train. We shall 
endeavour to extract the pith of а somewhat, lengthy paper, 
while at the same time expressing a doubt as to whether a 
train at rest in a current of air can rightly be held to bear 
a strict resemblance to a train in motion through uncon- 
fined air. It seems to us that the conditions are quite 
different. The conduit employed was of wood, 20 inches x 
20 inches cross section and 60 feet ош: It was smooth 
varnished inside, and supplied with air by a fan capable of giv- 
ing a velocity up to 100 miles hour, the velocity being 
determined by Pitot’s tubes. The relation of the water 
gauge and air velocity being ex by the equation 
V! = 2 g h, where v is velocity in feet per second A is water 
gauge in feet translated into terms of the density of the 
stream to be measured. We need not repeat the observa- 
tions as to the air eddies and so on, suffice that the experi- 
ments were made in a part of the tube where the flow had 
steadied itself into straight lines, The models used were to 
gynd scale of a box car, or 1241 inches long, 82 inches wide, 
and 44 inches high. The experiments showed that in every 
case the force tending to displace the model, as measured by 
the dynamometer ое, was less than the calculated wind 
pressure. multiplied by the cross sectional area. Арргохі- 
mately it is about half what calculation would indicate. 

here two models were together, the preasure on 
the first was about 40 per cent. of the calculated amount, due 
probably to the absence of suction, which was taken by the 
second model. 
On the second model the pressure was 0°14 of the calcu- 
amount, во that the joint effect on two models was little 

greater than that on one model, or 0°54 as against 0°50. The 
resistance of the first model always seems to be the same, no 
matter how many models followed it. The head resistance 
seems thus to be simply a function of the velocity of current 
only, and is, approximately, 0'4 of the cal force based 
on the pressure equivalent of the velocity multiplied by the 
cross sectional area, | 

The force upon the last model becomes less as the train is 
lengthened. Thus with two models, the end one takes 0°14 
of its supposed amount; with three models, the last one 
takes 0°18, and with five models, 0:12. With 10 models, the 


resistance comes down to about 10 per cent., and it is still 10 
per cent, for 25 models, showing that beyond a given length 
the namber of vehicles has no further reducing effect. 

In all trains the seoond model is to less resistanoe 
than any other, but all other intermediate models seem to 
have met an equal resistanoe wherever placed. 

Thus, in а 10-model train the cars from third to ninth, at 
64 miles velocity per hour, the force in pounds was °088, 
"088, *040, *088, “089, 040, °089, or between 3:8 and 4 per 
cent. of the amount calculated from the pressure and croas 
section. 

The side friction of a train is thus seen to be a constant 
function of the velocity. It would appear, therefore, that 
train resistance is up of a head resistance and a tail 
resistance, and a side resistance, which is dependent upon 
and a function of train length. | 

The following equations are deduced from the observations 
where a is the force in pounds acting upon the model, and v 
is the velocity in miles per hour :— 


For single model... Su «oe di = 0000116 v? ] 
,» first model of a train oes ay = 0:000097 v? 
» last model ... sis e. 0, = 0000025 v? 
» second model Vos .. а, = 0000008 v? 
» any intermediate model ... a, = 0:000010 v? 
Of course these equations are not of general value, as they 
are based on particular models. 


Reduced to 1 square foot area when Р is the pressure in 
pounds per square foot, and v is given in miles per hour, we 
те:— 


For the Pitot gauge ; P = ‘0035 v? 

. » One model alone xs ex. Pi = 0012 v? 
„ first model sis Py = 001 v? 

» last model ae P; = 00026 v? 

» second model ... P, = ‘00008 y? 

» апу intermediate model P, = '0001 v? 


Ав the models were only ;';nd of actual car sizes, the re- 
sistance of a full-sized car would be a = a x 327, or 4 = 
eee а, or approximately for a in pounds, v in miles per 

our 


41 = ‘119 v? 
Ay = '99 v? 

4; = 026 y? 
A, = '008 v? 
A, — '010 v? 


. The first car may be taken as the locomotive, the second 
car as the tender. These two vehicles, at 40 miles per hour, 
will offer s resistance of 200 Ibs. when running alone, 
174 lbs. when heading а train. A train of engine and 
tender and 20 cars will require a tractive force of 520 Ibs. 
at 40 miles velocity. The cars alone behind the tender call 
ee lbs., i gee a oars CMS looked n 98 
е to a couple of freight cars, and treated accordingly. 
di he author considers that the experimenta justify him 'in 
concluding that his results may be applied with reasonable 
accaracy to full size cars, and from the foregoing equations 


he deduces a table of results for various speeds, which we 
give:— 


Engine and tender Engine and tender running 
Bpeed miles running alone. at head of train. 
per hour 
Traction. Horse-power. Traction, | Horse-power. 
10 13 0:35 11 0:29 
20 52 2:8 44 2'3 
30 117 9'4 99 7'9 
40 208 220 176 19 
50 325 43: 275 37 
60 468 75: 396 63 
70 637 119° 539 101 
80 822 178: 704 150 
90 1,050 253° 891 214 
100 1,300 347 1,100 293 


— - — — 


These figures, if correct, point to very considerable powers 
at high velocities, considerably more, indeed, than many will 
allow. Indeed, head resistance has been pooh-poohed very 
much in certain quarters, though, it must be admitted, with- 
out sufficient reason. 

Simplifying to two significant figures, the calculable 
resistances may thus be set down :— 
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For locomotive and tender alone ... „ А = 13 v4 
» 95 ИГ at head of train А = 11 và, 
» last freight car -— is . . А = 7026 vs. 

„ last passenger car "T з * . A 036 v?. 
„ each intermediate 33 feet car ... А = Ol vs. 
» " 66 feot сат „ 4 = 02 v.. 


For train of freight cars, engine, and tender— 
A = (18 + *01 с) v? where c is the number of cars. 
The same for freight cars alone following engine— 
А = (016 + *01 c) v’. 
For passenger train— 
А = (18 + 02 с) v?. 
For same поё including engine— 
А = (016 + 02 c) vr. 


For any train passenger or freight with locomotive 
А = *0003 (L + 817) v? where L is the train length in feet. 
For any train following, but not including locomotive, 
А = *0003 (1 + 53) v?, where ! is the total car length. 

These figures are, of course, only applicable to American 
practice, with steam locomotives and cara; bat no doubt 
they can be fitted to cars of any size. They are deduced 
from car models of nd scale, and are fully as likely to be 
correct for small cars as for full-sized steam railroad cars. 

The figures generally do not indicate very serious power 
absorption at small speeds. Still, even 9 4 horae-power, at 
80 miles per hour is coming within the range of ordinary 
electrical work and speeds, and may be worth reducing if 
euch things as pointed prows have any real value in this 
direction. 


RONTGEN RAY THEORY. 


In his presidential address at Bristol, Sir W. Crookes said 
that “while the general opinion of physicists seems to be 
settling towards a wave or ether theory, an opposite drift is 
apparent with respect to the physical nature of the cathode 
rays.” A paper in the S:ptember number of WieJemann's 
Annalen (p. 74), by Herr Walter, of Hamburg, on the nature 
of the Róntgen rays, shows that the settling towards the wave 
theory is by no means universal. Starting with Crookes's 
theory, that the cathode rays are a stream of charged par- 
ticles moving at a high velocity, Walter assumes that the 
Róntgen rays are the same particles after they have com- 
pletely lost their electric charge by their impact on the anti- 
cathode. Walter cites many characteristic differences 
between the cathode and Rontgen rays which can be 
deduced from this theory. The cathode particles having an 
electric charge are deflected by the magnetic field; the 
Róntgen particles, having no charge, are not deflected. The 
superior penetrability of the Róntgen rays is explained by 
the circumstance that the unelectrified particles are Jess 
attracted by the electric charges on the particles of the bodies 
through which they pase, while the charged cathode particles 
are very soon pulled into collision. Measurements have 
shown that the ratio of the charge to the mass of a cathode 
particle is about a thousand times as great as the same ratio 
in the electrolytic ion. 

Seeing that the only difference between cathode and 
Róntgen rays is the presence or absence of an electric charge, 
it is to be exp2cted that many of their properties will be 
the same in kind, if not in degree. Now it is well known 
that both kinds of rays excite phosphorescence (Villard 
bas even observed that the phosphorescent screen b2comes 
“tired” under the action of X rays, as glass becomes “ tired ” 
under the action of cathode rays) ; both kind of rays act on 
the photographic plate; both give rise to similar chemical 
reactions. 

The law of diffuse reflection has also been found to be 
similar for the two kinds, inasmuch as the efficiency of the 
diffusion depends in both cases on the atomic weight of the 
diffusing material. This has been established by Kaufmann 
for the cathode rays and by Voller and Walter (W. A., 61, 
p. 88, 1897) for the X rays. — 

Refraction and polarisation are, of course, impossible 
according to Walter's hypothesis ; and these have never with 
certainty been experimentally established as properties of the 


X rays. This crucial experimental result has, however, not 
discouraged the advocates of the wave theory. They a 

to rely on а theoretical result deduced from Helinholtz' 
theory that there is one special frequency at which light 
waves would not be refracted. "Why X rays should always 
have this particular frequency has never yet been 
explained. 

The fact that the absorption of X rays should be approri- 
mately proportional to the atomic weight requires no 
explanation with the emission theory; but one circumstance 
in connection with absorption is of special interest in its 
bearing on this theory. The magnet shows that cathode 
rays are not homogeneous; and the perfectly satisfactory 
explanation usually given is that the break of the induction 
coil produces in rapid succession a series of E. M. Fa. of 
decreasing amount. ‘The velocities of the charged particles 
driven off by a single break will, therefore, not be all the 
same. It would follow from the present theory that various 
velocities would alao exist among the X rays, and abundant 
experimental proof has been given by Röntgen end others that 
X rays of different penetrability (and consequently of different 
velocity) exist in the same beam. 

Walter’s theory is not altogether new; in fact, he himself 
saya that he has learned since he worked it out that a similar 
theory was published by Vosmaer and Ortt (Nature, 56, p. 
816, 1897) ; but the theory of these latter physicists differed 
from Walter’s, in that they did not assume a complete 
neutrality of the Róntgen particles, In fact, they ascribed 
the want of homogeneity in the X rays to differences in the 
degree of their neutrality. As Walter points out, this 
assumption is untenable, in view of the absence of magnetic 
deflectibility in the X raya. 

An experiment made by Porter appears to tell against an 
emission theory. He found that no difference resulted in 
the photograph obtained when a metal plate through or near 
which the rays passed was charged with electricity. Walter 
admits that this tells against his theory, but contends that 
the absence of electrostatic deflectibility in the cathode rays 
make it easier to understand why there should be no semsi- 
bility to electrostatic effects exhibited by the electrified 
Röntgen particles. 


е € 


MODERN ARC LIGHTING PLANT. 


CE a ATTA 


THE American Electrician deacribes the change-over of a 
central station with steam power into а sub-station driven 
by three-phase electrical power. Last year the Brooklyn 
Edison Company absorbed the Citizen’s. Company, and м 
goon as they had completed their large station at Bay Ridge, 
they prepared plans to convert the old central station into a 
sub-station, and dispensed with the steam plant. | 

The old steam plant oonsisted of five 400-H.P. triple 
expansion engines and one 1,200-H.P. compound engine. 
They drove, through countershafta, 20 120-light 1,200 C.P. 
Brush machines, and, in addition, two 150-H.P. bipolar 
Edison motors, operated by current from the low tension 
mains, furnished additional power after 7 p.m., but during 
the day these were driven as generators, Во far, all the 
engines have been removed, excepting three triple expansion, 
retained to drive the machines not yet moved. — 

The new plant, including synchronous motors, aro machines, 
booster and switchboard, and battery plant, are all placed in 
the space formerly occupied by the steam portion alone of the 
old arc lighting plant. Each new arc generator unit con- 
sists of one G.E. 100 kw. synchronous motor directly oon- 
nected to two 120-Brush arc machines, The driving is done 
from each end of the motor-shaft through two four 
star couplings with rubber cushions. The motors are of the 
revolving field type; they ran at 750 revolutions, and have 
four poles. The field exoitation is 125 volts. 

Eich pole has wound close to the iron a heavy үл 
strip, short-circuited on itself, the ordinary field 
being outside of this copper strip or shield, with its ends 
carried to two collector rings with carbon brushes. The 
stationary armature has a substantial connection 
one side near the base, and the leads are brought oat from 
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- this and furnished with couplings encased completely in hard 
s | 


bber. 

A three-phase reactance coil is placed in circuit with 
the armature when starting, and cut ont by a switch when 
the machine has reached synchronism. This limits the cur- 
rent taken from the line when starting, and the potential of 
the transmission lines remains unaffected. 

The field excitation is also provided with a rheostat for 
adjustment, so that the minimum current input will be taken 
for any given load. These motors take the fall 6,000 volts 


"current from the transmission lines of the Union station 


without any reduction. In siz, these motors measure over 
all 86 inches x 574 inches x 52} inches x 11,000 lbe. 


"The aro light generators are four-pole Brush open coil 


machines, rated at 6,000 volts, 6:6 amperes at 700 revolu- 
tions per minute. The armature is a gun-metal spider, ard 
is wound with а thin steel ribbou paper insulated. The 


‘total floor epic of two machines with their motor is 19 feet 


94 inches x 4 feet 9} inches, There will be nine such seta 
in the complete station. The low tension Edison network is 
fed from a battery fed at 125 volts by rotary converters, 
which receive current transformed down to 83 volts by 
statio transformers fed by the 6,000-volt current of 25 


cycles. The three st:tic transformers are of 150 kw. 
capacity each, and are cooled by air-blast furnished by a 


1-H.P. bipolar ironclad motor. The two rotary machines аге 


each of 200 kw. capacity at 375 revolutions. Two induction 


regulators regulate the direct current voltage by variation of 
the 83-volt statio secondary current. 

The battery contains 156 cells, having a capacity for 10 
hours of 1,200 amperes, or of €,000 am for one hour. 


tis to act as в reserve in case of breakdown. The battery 


is fed from the Pearl Street station through a booster. It dis- 
charges simultaneously, and is at all hours connected to the 


low tension mains for purposes of regulation. 


. The operation in case of breakdown is simple, and consists 
simply in reversing the normal operation of the battery 
rotaries and transformers, the battery discharging to the 
rotaries, these delivering three-phase current to the trans- 
formers, which iu turn deliver the necessary 6,000-volt 
current to the synchronous motors. The booster is a 
Churchward three-machine type, the end machines being 
dynamos of 1,000 amperes and 50 volts, and the centre 
machine is suited to run either at 125 or 240 volta, as 


required, according as the dyoamos give their output at a 


low E M.F. or high. 

The brushes are of carbon, with surface contact sufficient 
to give only 20 amperes p-r square inch. The floor space is 
12 feet 2 inches by 84 inches by 37} inches high. The 
switchboard is 45 feet long, built up of 11 panels. The 


distribution b-ard is in a fire-proof vault, and is in four 


panels, carrying quick-break switches of G.E. high tension 
"уре on corrugated hard rubber cones, separated from each 
other by high barriers of japanned maple. They are pulled 
open by a hooked stick. 

Incoming current from the Union station is transmitted 
through three-wire duplicate lead-covered cables drawn 
through earthenware ducts, They are paper and compound 
insulated tested at 12,000 to 15,000 volta. Outgoing mains 


are carried underground. 


The bigh tension series aro wires run underground for 
three quarters of a mile and are then carried on poles to the 
arc lights. During the transformation of the station not 
a single lamp was at any time put ont of lighting. 


Ф 


REVIEWS. 


James Clerk Maxwell and Modern Physics. Ву R. T. 


GLaz&BROOK, F.R.S. Тһе Century Science Series. 
London: Caswell & Co., Limited. 


One cannot come into contact with the pupils and friends 
of James Clerk Maxwell and not be sensible of the singularly 
strong sentiments of devotion and that he inspired in 
bis own generation at Oambridge. His acute intellect, and 
extraotdinary insight into physical laws, his untiring, 


‘from the pen of a distinguished pup 


unremitting, and single-minded devotion to his work, and the 
immense strength of his conscience, had all a share in his 
influence over the minds of other men. Probably the last 
quality was of paramount importance in determining his 

osition as something apart from other men of great 
Intellectual ability, His view of life, expressed in a paper 
written at the age of 23 to the pan Dean of Canterbury, 
and printed in this biography, shows that he possessed even 
at that age an exceptionally noble and well developed 
character. This account of his life, like the larger one by 
Prof, Campbell and Dr. Garnett, is eloquent of affection and 
admiration for its subject, not less than that of the pare 
mathematicians for their master Cayley, or of biologists for 


- Charles Darwin. Clerk Maxwell’s name is bat the first and 


greatest of a great succession, and the school of physics that 
he founded is the glory of modern Oambridge. While 
politicians and administrators, historians and journalists, 
seem to b3 bred chiefly by the older university, the attack 
оп the eecrets of ial nature, which is so striking в 
feature of the last half oentury, has received its chief 
inspiration in England from the Cambridge schools; and а 
new account of the life and work of their greatest teacher 
il, is necessarily of 
great interest, Mr. Glazsbrook's account of Clerk Maxwell’s 
life is condensed, во far as the biographical part i8 concerned, 
from the larger book by Campbell and Garnett. The account 
of his scientific work seems to be entirely new. Mr. 
Glazebrook is nothing if not scholarly and exact, and his 
attempt to describe for non-mathematical readers the work 
of a great mathematical thinker is probably as well done as 
is humanly possible. Bat it is not easy reading. Descrip- 
tions of a theory of colour vision without diagrams, aud of 
molecular and electrical theories without symbols, may 
interest a reader and incite him to go farther, but are not in 
themselves very satisfactory. It ie, however, difficult to see 
how the work could have been better done on the same lines, 
and the book may be thoroughly recommended as well for ita 
literary performance as for the interest of the matter. 


The Discharge of Electricity through Gases. By J. J. 
Тномзох, D. So., F.R.S. London: Archibald Constable 


and Oo. 


Prof. J. J. Thomson has dedicated to bis audience a 
reprint, with additional material, of four leotures delivered 
at the University of Princeton, U.S. A., in October, 
1896. This delightful little book of 200 small pages is 
an admirable summary of the experiments and speculations 
of Crookes, Lenard, Röntgen, Becquerel, Goldstein, the 
author, and others, on the subject of the title. The space is 
mainly occupied with descriptions of experimental results, 
references to the original papers being in all cases given 
in footnotes. In some places mathematical reasoning is 
used where a theory is to be reconciled with experiment, 
but, in the present stage of the subject, this is rarely possible. 
After describing some of the various means by which 
electrical charges can be given to gases, by chemical com- 
bination, by electrolysis, and by splashing, the author 
discusses at some length the great effect produced in the 
last case by minute additions of foreign, and especially 
fluorescent, substances to the dropping liquid. Proceeding 
then to the conductivity impe to gas by the Réntgen 
rays, and by uranium, the author describes his own well- 
known investigation of the rate at which electricity can 
be conveyed by such conducting gases, and draws the 
apparently inevitable conclusion that the property is due to 
ionisation. Then after a eric im ео of 
gases by metals exposed to ultra violet light, by the electric 
aro, by dete апа by red hot metals, the author gives 
Perrot’s and his own beautiful iments oa the electro- 
lysis of steam. The final chapter deals with cathode rays, 
and the theories of their nature. The whole subject, of 

entrancing interest, and loses none in Prof. 


"Thomson's bands. That it has pleased one of the acutest 


and most, imaginative intelleota of the present day to write 8 
popular book on а new science, and one owing so much to 
himself, is a subject for warm congratulation, and we are 
grateful to him for it. We can heartily recommend it to 


our readers. ï 


— — — — Ц 


520 


THE ELECTRICAL REVIEW. 


[Val 43. No. 1,089, Оотовив 7, 1008. 


—————— — — — E ORALULDDCEOXOLOILÁLBULQILLALILGRLOLLILLLILL LS : RR 


Modern Switchboards. By the Cutter Electrical and Manu- 

facturing Company, Philadelphis, U.S.A. 

This work, which consists of eleven chapters, describes the 
most modern forms of switchboard used in some of the largest 
electric power and lighting stations of the United States. 
The various devices for switches, circuit breakers and appli- 

ances, are fully dealt with and illustrated. 

In introducing their work, the authors describe the earlier 
construction of switchboards as compared with those of the 
present day, and the forms of switch brushes and contacts 
Such as are now more or less standardised in America, 
England and Germany, are well illustrated. 

One of the chief objecta of the book is to impress upon 
the readers the importance of using maximum automatic cir- 
cuit breakers for the protection of their feeders from the 

wer station. The authors very rightly point out that fuses 
or large currents are not reliable, inasmuch as they are often 
of such a section that a current 20 per cent. in excess of the 
current that is intended to blow them, will freely pass, that 
it is not reasonable to expect spools of fuse wire sold by 
the pound to be aniversally accurate, and that many 
conditions have to be taken into consideration, such as the 
temperature of the fuse terminals and their cooling effect, 
the conditions for diesipating the heat raised by the fuse, &c. 

Against these and other disadvantages is pointed out the 
promptness of action of the automatic circuit breaker which 
naturally leads up to the special form manufactured by the 
Cutter Electrical and Manufacturing Company, with a 
coloured illustration showing a side elevation with some of 
the working parts in section. Several photo prints are given 
of various types of this well known instrument, both single 
and double pole, up to 8,000 amperes. Another form of 
their instrument is illustrated for motor circuits taking up to 
25 amperes at pressures up to 500 volts. 

Lightning arresters are described and illustrated with, 
amongst others, a photo print showing the effect of a 
discharge of current through the old form of arcing device. 

Switchboards and their construction for direct and alter- 
nating currents are dealt with at some length, with 
illustrations of either side of the boards. There are also 
several full size plates of large power station boards. 

The authors are assisted by the contributions of Messrs. 
Luther Stieringer, Albert B. Herrick, W. H. Tapley and 
W. M. Scott. | 

The volume is beautifully illustrated throughout and 
muck care has evidently been bestowed in compiling it. There 
will be found much of interest to central station engineers 
and switchboard manufacturers, although we see little in it 
that is particularly new. 

Oar modern station boards are much the same as those 
described, but perhaps a few differ somewhat from them. 
We like to see as much as possible on the front of the board, 
whilst they have their bus bars carried behind, a better plan, 

from the safety point of view, if plenty of room is available. 
It would be impossible to compare altogether our central station 
boards with those of America, for whilst they agree toa 
standard, our consulting electrical engineers сезиу have 
their own opinions as to design of boards and types of in- 
struments and switches, according to special requirements. 

Minimum circuit breakers for the protection of the 
generator circuit, are evidently thought little of in the States, 
whilst in this country it is certainly the rule to fix it for 
each machine before the circuit connects with the bus bars. 


CORRESPONDENCE. 


* Some Motors and a Moral.” 


In your article on this subject, the fact that Mr. Siemens 
estimates the cost per unit of electrical energy produced at 
his works at 2d. is taken as a proof that public electricity 
works could supply for motive power quite as cheaply as one 
could produce it for himself. How Mr. Siemens gets his 
cost up to 2d. per unit is a mystery. 

Having been connected with many installations of elec- 
trical distribution of power in works, for some of which I 
have had careful accounts kept, I can say that the cost in 
most cases does not exceed that of the works’ cost of pro- 


without knowing, 
will not be dissatisfied with the treatise written by your 


ducing at a public supply station. Why should it be other- 
wise? A works’ manager can buy engines, boilers, dynamos, 
and coal in the same market as a borough engineer, and 
ought to be able to manage as well. 

f 2d. a unit is to be the cost of electricity for motive 
power, then all that can be said i8 that very little electricit 
will be used either from a central station or elsewhere. 20 
per unit delivered at the switchboard means 24d. delivered 
at the machines to be driven, a price which puts electric 
transmission out of competition. 

Fortunately, however, those who use, and those who con- 
template using, electrical distribution of power, may resi 
assured that they can get it from a good plant of their own 
for half that cost, and that, too, without the irksome restric- 
tions laid upon them when using & public supply for motive 


power. 

All the efficient managers, engines, boilers, and dynamos 
are not yet entirely monopolised by public supply stations, 
so that I trust we shall yet be able to do a little business in 
private installations. 

Rankin Kennedy. 


In this country wherever central stations have been erected 
for generating single-phase alternating currents, its applica- 
tion to motors for practical work have up to the present 
resulted in unadulterated failure. 

In crowded cities its capacity for the manufacture of 
legal injunctions through the intolerable noise it creates, and 
its superior capacity for causing fatal accidents to workmen 
employed in its production, is everything that an ambitions 
lawyer of leisure could desire, but for a manufacturer who 
wants a safe motor to do genuine work quietly without fos, 
none but a novice or lunatic would give it factory room 
where direct current for motors is available. 

In fact, there is no need for “ beating about the bush,” 
the introduction of “single-phase high tension alternating 
current stations" into this country was a most unfortunate 
one, and, as subsequent events prove, a huge blunder. 

For many reasons [ denounced the system from the date 
of its introduction into this country, and I am now glad to 
note that several persistent advocates of the high tension 
alternating system for the electric lighting of towns in 
England are now advising the erection of central stations 
for direct current, besides central station managers in some 
instances are now obliged to provide direct current to con- 
sumers to prevent the possibility of loosing the usual 42 
years толоро. l 

Putting it shortly, to attain the best possible results for 
motors, arc lamps, enclosed and open, the direct current 1в an 
absolute necessity, and where there is a chanoe of supplying 
electric power for tramways single-phase high tension alter- 
nating currents are simply useless. 

Bristol and its tramways is an example. 

A. L, Fyfe. 


A Treatise on Ozone. 


Mr. Kershaw may write as much as he likes abont ozone ; 
I will no longer reply, but I can assure you that when my 
book on ozone is published, which, as usual, he criticises 
e readers of the ELECTRICAL REVIEW 


contributor. 
| E. Andr eoll. 


The Institation of Electrical Engineers. 


Is this Institution, representing the latest and most p. ael 
tant science of the age, becoming defunct, or what? T 

is not another institution of the kind that it might not copy 
with advantage. Beyond an annual conversazione, which is 
of little or no practical value, it never emerges from its deep 
slumber. Why not an Annual Meeting in some English or 
foreign town, with trips to leading manufactories ? And 
why not issue official certificates of membership, as other 
scientific bodies do? Let the Council do these thi , and 
keep out the men whose only qualification to membership 18 
the capacity to twist a bit of wire with a pair of pliers, and 
the Institution will yet stand а chance of taking а leading 
position amongst its kindred associations. 

Electrical Engineer. 
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i balen ie Boosters, — connected with 


2 x the drawing office “ш Ша enndry rows irs ° 
1E: Ee g lad to for the first time, a reall episodes. We remember—it must nearly a quarter of a 
128 Eod ot * 5 сакаа will probably fel century 8ince—how а 40 years’ old draughtsman exhorted the 
АЎ fe an you that you are wrong, but that does not matter. Present writer when a cub never to stay where he was 
vr la! ү , • в е 1 
Т little dies But why do you leave ont the alternating circuit ? Would apprenticed. ,He had done so, was now 40 years old, and had 
MT not an alternating transformer (of specia! design) connected been reduced ха рау for old age!!! Asked why he did not 
ш» in the way you show, have the same effect, namely, that of 3 pastures d he declared he could not. He had never 
pog ga picking up the pressure to normal ? n anywhere but in this one shop, and had not courage to 
^ » ; ; ia] face the world outside its walls, so he stayed on and died at 
Is “booster” the name given exclusively to a special , 
d lae mz motor-generator, or is it given merely to a contrivance 45, a broken down old man, while the cub went and wandered 
vt ich i i : ә j to and fro on the earth and never at any time earned so little 
DOR, tity which is used for a particular effect? I 80, the term might 
lant of dw very reasonably be given to the transformer invention, By - Гру 5 9 оа draughtsman who knew every aa ae of 
e irksome s the way, a dictionary I have, says “ booster ” is a dynamo, the old shop, could pat his hand on every pattern and name 
И foe зр &c. its use or history, had the dimensions of every part of every 
E. R. Grote. 8120 of engine, and was worth {еп times what he was paid 
TS, and Cray | had he had the courage to demand it. The cnb in 
ODD да [Had we been writing an article оп boosters instead of Мв Wanderings found himself in a drawing office on the 
ШЕ ша; briefly replying to a question referring to boosters on & shores of the Pacific Ocean where the principal was wont 
storage bat circuit, we should have described all their to tear in and use swear words, and would throw his hat on 
kin Fn forms and applicatione, but replies to letters are necessarily the floor and dance thereon and howl that he was ruined. 
brief and to the point raised ; the name, of course, apples It was he who first taught swear words in a bad form to the cub 
to transformers used for the ваше Purpose on alternating who learned rapidly to throw them back at him, but that 
ave Deena circuits, in which case, M, in o m, is the pri was only colonialism, In an Australian railwa office 
oe Ircuits, in w е, M, ur diagram, is primary, y | 
ША, Шр and, d, the secondary. Boosters can also be used to reduce occurred many scenes which are pleasant enough to look 
0 te pe the presure by opposing E. M. F. Whether it would be back vor пож they are past and gone, The chief had the 
proper to call them boosters in this case we, not being emper of а fiend and was absolutely fiendish in his manners 
ашп authoritie on slang, cannot venture an opinion.—Eps, to the engineering staff | Не had several chief draughtsmen 
1 ELRO. Rkv.] none of whom could suit him until he got one who was 
11 not really a dranghtsman at all, but rather an inspector 
an iria of materials, This gentleman was accustomed to explain 
Шише г The Cost of Aluminium. that he could get on with the chief because at home 
тола In reply to Мг. Steavenson, I should recommend him to he had a brother-in-law with a liver aud a fiendish temper, 
factor m buy up a waterfall establish works, lie low, and await and understood the business of dealing with them. But 
results, there was one chief draughtsman who had notions of 
{ж If this statement is too Delphic, I would quote Mr. W, S, propriety. He wanted to insist that all the dranghtsmen’s 
D em Gilbert, in Ruddigore, It Says :— Bketches made in note books in the running shed and shops 
1 You mustn't hint Bhould be to scale, and as carefully figured as if for litho- 
nde, In print, graphic reproduction, and he would have done the same 
rom tle d V. Zingler. foolish thing by the ges which were made by men of 
now Ziti | the Manchester school with dimension linea put in by hand 
igh ust ——— Blap dash. The last seen of this ntleman was in one of 
{ ori: the office corridors, wnae, "mm iud Hp and hands on hipe, 
1 | | like а саб оп the tiles, he Ше chief engineer in similar 
| » THE POSITION OF DRAUGHTSMEN. attitude. Such was the description brought in by the one 
ent pat man who ватт the awful Bight; after that the 1 was seen 
Tr Ах article lately appeared in the Engineer, very sympathetic по more, The same chief engineer dischargei one of the 
with the тап ашаа, and bewailing his badly paid poaition, dranghtsmen because the latter had egi hinted that a 
vx Ч It hag been followed by the usual crop of letters pro and con Bpark arrester was an obstruction to draught, but he reinstated 
mui Which always will follow when the position and pay of him the same hour on finding that he had himself acted 
ont draughtsmen is broached. One of the arguments used tra vires, having no ower to do otherwise than recommend 
imu against this drudge is, there are so many. poor draughte- dismissal, and he did this too, after little James had quietly 
| men that the pay of the whole is brought down thereby, asked him to put the discharge into writing, as being “more 
This is a poor argument which does not apply to other official, don’t you know.” But little James is there still, and 
Wi grades. Nine out of ten fitters and mechanics are poor and the chief has been gone these many years, getting his first 
| also very lazy, Yel their pay is all placed at the level of the start off from our cub who also came into collision with the 
good minority. There are places where draughtsmen are bad tempered one, and told him to his face in presence of all 
well апа as one of our contem rary's correspondents the staff a few home truths about sundry historical errors 
qp states he has met them in Germany, si in they are treated as committed in the old country, and a few good rabe anent 
1 7 Professional men should be, But it is the rule to look on genealogy, and in the end the cub came out on top. These 
2 im as а mere ge. Do not we all who have were fine times. А colonial office has its charms, one of 
гй throngh the stage know how the chief would come in and which was a sort of communism. The office was never hard 
y Y bring some visitor and speak of my draughtsman in said up as а whole. Individual members would be occasionally, 
draughtaman’s Presence as а mere chattel, and do we not all and the others helped them out until their turn came, 
1 know how а carefully elaborated design is often spoiled by and there would be expeditions up the Parramatta 


the unthinking soft-pencil criticism of the chief, who does River and down the harbour, and life was bearable even 

| that sort of thing to show his authority. Old dranghtemen thongh the office was an inferno, We think that the act 
і E or they die young, of sprawling over a flat board is conducive neither to the 

this latter becanse they are not provided with proper health nor the dignity of the sprawler, yet we are informed 

dra » OF are 80 foolish as not to use them when that at а works where vertical were tried to be in- 
question if many men enter a drawing office troduced, the draughtamen would поб have them, which 
With the hope of remaining in it, They look on the uty 88 makes it appear that there must be draughtsmen of по 
^ passing phase of experience, and either leave it disgusted more sense than common workmen. The proper drawing 


ОТ get on to somethin better. There is, of course, a rank board is nearly vertical. It is balanced on hanging cords 
y and file of dranghismen, men of education and ability, over pulleys at the top of a stout easel, and the tee · square 
a who do not get out of the drudgery very soon, and igsimilarlya balanced angle bar hung by cords laced over 
» yet who are sound engineers, and often the backbone of the pulleys. The flat part of the tee blade carries scale and 
! Works in which they labour. Employers speak to draughtsmen pencil and light instruments, А similar shelf at the foot 
Я ma ald not dare to speak to the most ordi of the board carries other instruments, and the artist stands 


d shop floor labourer and the draughtsman has to put up with it upright like а man. We are of opinion that a good 
or go. It is not always 80 8 Some of pM best dioh aman. one who is an engineer, needs to ша 
remem scenes of an engineer’s chequered life will be tempered. If anything goes wrong, the blame is 
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on him, even if what goes wrong has been altered from 
his design. “Do as you like, Mr. ——,” we recently 
heard a designer вау; “ you are a er here, but don’t 
ask me to bear the responsibility of your alterations, and 
don’t forget that I did not come here to learn engineering, 


and that if I did, no one here can teach me.” This may 
not have been politic, but it was the way to officious 
intermeddling, and it is a pity more гоб men do not act 


thus more frequently in place of letting themselves be 
trodden upon, and then writing to the Inginser to 
complain. 

riting to the Engineer on draughtsmen's troubles has 
been going on for years, and no resulta have appeared. Too 
many managing ehgineers are getting half pay and running 
their department without friction, until their employers 
think they are doing nothing. It usually takes three men 
to bungle through the work of one such man should he throw 
up his job on some more than usually vexatious interference 
from the employer, and to Jose such a man means the coat of 
a lot of new patterns as a rule. 

In a huge works one man does not make much difference, 
as a large place can be run on routine linee, but in a small 
shop there is usually a lot of information carried in the head 
of one man and not in routine books, and his leaving is very 
awkward and costly. But, as a rule, the position of 
draughtsman in a small works may often be better than that 
in a large one, where the majority of the men are mere 

of no account to their employer, and worse paid 
than shop floor labourers. It must, at the same time, be 
admitted that many dranghtsmen аге mere mechanics, and 
not engineers. In a locomotive works, for example, the engi- 
neering required is very small, and the work of the run of 
3 is merely that of slightly varying previous 
drawings snd scheming in parts, and shall we use the word, 
“ fudging in curves. Fine as is a locomotive as a specimen 
of machinery, it represents very little engineering knowledge 
-on the part of its designer, for there is no modern loco- 
motive which is not simply the old “ Puffing Billy" developed 
piece by piece during nearly 100 years. The engine of 
to-day is bigger by а mere trifle than that of yesterday. 
Ite boiler is a little stronger, and none of these things are 
matters even for calculation, but simply the outcome of long 
years of practice. A part fails; it is made a little stronger. 
This same process is almost universal, and so it comes that 
draughtsmen are many, but the need of engineering know- 
ledge in them is small. We have seen men who have passed 
through the shops and offices of large firms floored by the 
most elementary calculations of strengths. Such men, some 
of them, blossom out in time into full blown locomotive 
superintendents, which they are quite able to carry on satisfac- 
torily, for they are good enough mechanics, aud really do not 
even require to make serious calculations. The Engineer 
itself furnishes them with dimension drawings of the boilers 
for 160 lbe. pressure, and the same plate thickness serves 
them as serves others, and ro they go on in safety, and finally 
die thinking themselves engineers, when all the time they are 
only mechanics. 

Bat all men want to bave а spell in the drawing office ав 
part of their training, and probably this fact has much to do 
with the low pay. Осой men will take a place at low pay 
because they Jon mean to stick long at it. It is said that 
the position of chief draughtsman in one of the largest 
railway shops in England is only worth £200 a year, but 
that its occupier can always mansge to go out somewhere, 
when he wants to do во, ав locomotive superintendent, and 
onoe he is locomotive superintendent he has prospecta of 
some day coming home and being one in England. The 
moral of all this is that men of particular education should 
keep out of the drawing office unless they can step out of it 
at their pleasure, aud leave the work to the superior 
mechanic, We are convinced that there is a plethora of 
applicants for the сә, and we are equally convinced that 
too often their treatment is such as no self-respecting man 
can pat up with tamely. In some of the American shops the 
fact is boldly recogoised, and the draughtsman is treated 
simply as a mechanic. Having no expectations of being 
treated cther than as a unit, he perhaps suffers less dis- 
appointment. The opportunities for a poor man to 
prove himself an engineer and so get ont of the 
rut are very few, His chances of making more than 


bare wages are infinitely lees than if he could mw 
enough money to buy a vice, а few chisels, and а hammer 


and file, and start doing small repairs in an iron shed ora 


wooden shanty. Had the present writer to live his life again 
he would purchase what he could every week until he had 
tools enough to make such a start. A man thus starting 


would find in time as he got on that his engineering 


knowledge would enable him to outstrip the perhaps more 
skilled mechanic, as opportunities would turn up of doiog 
special jobs involving engineering knowledge. This know- 
ledge sold to an employer of our draughtsman at most bri 
in a living wage, and there it is apt to end. The position of 
draughtsman is {езен ен (Pari on аз а fine avenue whereas 
it is more often merely a blind alley. 


ECONOMY OF DIFFERENT CRANK ANGLES 
IN STEAM ENGINES. 


Ія a paper recently read before the North-East Coast Institation of 
Hogineers and Shipbuilders, Mr. A. L. Mellanby describes very 
certain experiments made with the experimental engines at the Dorham 
College of Science, with sprcial re ce to the effect of different 
arrangements cf crank angles upon the economy of quadmple 
expansion engines. The following two arrangements were tried :— 

Assuming the H.P. crank to be leading, it is followed at equal 
angles of 90° by the second, third, and fourth 1 in turn, the 
cranks passing a given point in the order 1, 2, 8, 4. Each cylinder 
thus commences to exhaust when the next cylinder has its crank 90° 
in front. The arrangement, in fact, allows one cylinder to exhaust 
into another cylinder, the piston of which is at mid-stroke; and 
obviously this arrangement renders it desirable to cut off steam in the 
next following cylinder always before mid-stroke, so as to avoid 
a hump at the middle of the upper boundary of the diagram. The 
system also demands some receiver volume, in order to provide space 
for storing the steam pending the opening of the valve of the cylinder 
next following. In any case there must be more or less of bot 
ар m steam, and a hump in the exhaust line of the discharging 
cylinder. 

In the second arrangement of cranks, the order of rotative sequence 
is 1, 4, 2, 3. With this arrangement, the first and second pistons 
move simultaneously, and No. 1 exhausts to No. 2 freely, and at no 
risk of bottling up pressure. Similarly No. 3 exhausts direct to 
No 4, their pistons both b ing at the end of their strcke at the mme 
time. Only between Nos. 9 and 3 ie the 90° position inevitable. This 
second position approves itself to most experienced engineers, we 
believe, as affording the better facilities for arranging steam distribu- 
tion. Itis open to question if the receiver in a compound engine is 
avery desirable accessory. It appears necessary in a two-cylinder 
compound to enable diagrams of good form to be obtsined, but itis more 
or less of a heat waster, and unless made as а re-heater we question 
if its artistic effects are not frequently obtained at too high a cost of 
beat. The engines at the Darham College bave cylinders 7 inches, 


104 inches, 154 inches, and 23 inches in diameter respectively, with a 


common stroke of 18 inches. They are arranged so that the cranks can 
be coupled at different angles by means of bolted couplings. The 
boiler pressure ie 210 lbe., but other trials were made down to 7010. 
The H.P. cut-off being at 12 inches, the total expansion was 174. 
The vacuum was maintained at 24 it ches, and the speed at 140 revola- 
tions, As the only true basis of commercial economy is the brake HP., 
Mr. Mellanby has given his results on this basis both in tabolar 
and diagrammatic form, but it is to be noted that with the 180 
crank arrangement both the water per B.H.P. and also per I H.P. is 
less than with the 90* position. 

This is what one would anticipate, and it is very marked. Also— 
curiously enough—the ratio of brake to indicated power is better, 
ie., larger, with the cranks at 180° than at 90°, which is to say that 
the mechanical efficiency is better. 

Bo far аз an even turning effort at the crank pin due to steam 
pressure is valuable the 180° position has the advantage, the range 
of effort varying between 27 and 38 7, as against 26 5 and 384, and 
the variations in the course of a revolution being also fewer. Per. 
haps there is no feature of an engine has held in tbrall the 
mechanical engineer so much as the 90° angle for cranks. It is not 
so very long ago that all engines were single and ran at 18 or 30 
revolutions, and the making of engines in pairs was very naturslly 
accompanied—both engines being simple—by the 90° crank position. 
It was also accompanied by higher speeds and by heavier fly wheels, 
on the principle, we suppose, tbat if & 10-ton wheel was required for 
one engine, then two engines r: quired 20 tons. of 

As a fact, the old fly-wheels were too light, and the speeding 
engines from 20 revolutions to 30 more than doubled the fly eel 
energy, as well as increasing the number of impulses per minute, 
while the impulse stress, due to higher steam pressure, was counter- 
balanced to some extent by the inertia eff-cts of the moving parts. 
The thoughtless attributed all the benefits of steadier turning to the 
one item of right-angled cranks, and the error has stuck to this day, 
despite the many large single cylinder engines of Hick Hargreaves 
more especially, and the few cases where cranks of comp 
engines have been placed at 180? to secure the better di 
bution of steam thereby possible. In conversation with ™ 
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ineer of large experience, he assured us that with compound 
be nis of variable ono? he bad been able to find a cut-off position 
for the L.P. cylinder, which was best for all grades of cut-off in the 
H P. cylinder. This showed him that it was not necessary to vary 
the cut-off in both cylinders at oncə, but to work the L.P, cylinder 
at a constant fixed rate. It is undoubtedly true that what the 
Americans call monkeying" with steam distribution may easily 
be over-done. Some small drop of pressure at the end of the 
H.P. stroke may be economically allowed without striving to 
carry the steam line of the H.P. diagram to the point from which 
the exbaust line commences, as may, of course, bə done by the 
screwing up of the LP. cut-off, and bottling up of the steam 
between the two cylinders. This sort of steam worrying may 
easily be carried too far. While we would not make the Н.Р. cylinder 
simply a measuring pot to parcel out steam to the L.P. cylinder 
as in the Woolf engines, we would not forget that some of the 
economy of compounding is due to the interception of leakages by the 
L.P a э and cylinder, and that it is undesirable that the 
piston of the LP. cylinder should have too great a difference of 
pressure on its two sides. The experiments described in the paper 
are all in favour of the more simple methods of work. The results 
obtained are, of course, particular, being from a given set of engines, 
and we are not entitled to claim their general application. At the 
same time they seem to be reasonable, and they serve to endorse 
inions formed in general E and there is nothing to show why 
arrangement giving the better results should not always be better 
while there is the fact to indicato that it may be better in all cases. 


——— 


LONDON COUNTY COUNCIL. 


Тнв London County Council resumed business on Tuesday, when it 
was obvious from the proceedings of the Highways Committee that 
the latter had taken full advantage of the power of acting in the 
place of the Council during the recess. 


TRANSFER OP HiLEOTRIO LIGHTING Ромина, 


The adjourned report of the Local Government Committee was 
submitted in reference to the resolutions passed at the conference of 
London local authorities held some time ago. Оле of these resolu- 
tions was, “That the powers of the Council under Electric Lighti 
Provisional Order Confirmation Acts, as regards the appointment o 
inspectors, provision of testing stations, and exercise of powers with 
reference to price and energy of the supply of electricity in a district, 
should be transferred to the local authorities." 

The Local Government Committee expressed the opinion that it 
was moet essential that these powers should be exercised by one 
authority, having regard to the additional cost that would of neces- 
sity follow a transfer of the powers to the local authorities, in con- 
nection with testing stations and plant, and also having regard to 
the necessity of a general supervision and uniformity of treatment in 
these matters which involve more than local interests, 

The Committee accordingly recommended that such powers should 
not be transferred to the local authorities, and the Council, without 
any debate, adopted tbe view set forth by the Committee. | 


RENTAL FoR UsE or SUBWAYS. 


Among the long batch of approvals of street works by the Highways 
Committee, attention may be drawn to the following “ extra con- 
ditions,” imposed u the Charing Cross and Strand Electricity 
Supply Corporation in the case of the two streets mentioned :— 

“That the mains for Oharing Cross Road and Shaftesbury Avenue 
be laid in the subways there, and that the company do pay rent in 
accordance with the scale laid down by the Council in respect of the 
user of such subways; that the positions to be occupied by the mains 
in the subways be subject to the approval of the Council's chief 
engineer; that the work of placing the mains be carried out and any 
damage that may bs done to the subways in the execution of the 
work be made good to his satisfaction, and at the cost of the 
company.” 

Similar additional conditions were imposed upon the Metropolitan 
Electric Supply Company in regard to works of main laying in 
Shaftesbury venue, Charing Cross Road, and Garrick Street. 


OTHER EXTRA CONDITIONS. 


In addition to the usual conditions, the Highways Committee 

on the fulfilment of the following stipulation in the case of 

mains proposed to be laid by the London Electric Supply Corpora- 
tion in various thoroughfares :— 

That the high tension mains be placed at least а foot lower than 
those of low tension, or if the mains cannot be laid at that depth 
under the footway they be laid in the carriageway; that separate 
boxes be used for the high and low tension mains respectively, or 

uate precautions be opted, to the satisfaction of the Council's 

to keep the mains apart in the boxes.” 


ELEOTRIO SUPPLY IN GRESNWICH. 
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Electric Supply Corporation mains at Deptford Bridge the supply 
of electrical energy for the areas referred to in the notices. 

As the adoption of this course, in the opinion of the Highways 
Oommittee, seemed to be inconsistent with the provisions of the 
order, the Committee stated that they had formally disapproved the 
proposed works, and had instructed the solicitor to report upon the 
questions involved. 


EXTENSIONS OF ELECTRICITY WORKS. 


It was decided to approve plans submitted on behalf of the Vestry 
of Hampstead for an addition to the generating station in Lithos 
Road, and to also ‘approve plans presented by the litan Elec- 
tric Барр!у Company for an extension of the works in Amberley 


New DeNAMO WOBKES. 


The Council further decided, subject to the provisions of Section 
76 of the London Building Act, 1894, to consent to the erection on 
the south side of Harri Road, Woolwich, of a building to 
exceed in extent 250,000, but not 460,000 cubic feet, and to be used 
only for the p of the manufacture of large dynamos and 
alternators, as shown by the plans submitted with the application of 
Mr. A. Sabine, on behalf of Messrs. Siemens Bros., such consent 
being, however, subject to the following conditions :—That the whole 
of the work be carried out to the satisfaction of the district sur- 
veyor; that if the said plane, particulars, or application be hereafter 
found to be inaccurate in any respect, the said consent shall be null 
and void. | 


BUSINESS NOTICES, &c. 


Electrica] Wares Exported. 
WEEK Enpa Oor. 4тн, 1897. | Wrex Enpine Ост. 4TH, 1898, 


& в. £ ғ 
Adelaide... is . 24 0 | Adelaide = * 20 0 
Amsterdam .. 40 0 i Teleg. mat... 820 0 
Batis. Teleph. mat. ... 475 0 en ss .. 129 0 
Boca ... $e .. 10 0 Amsterdam .. 102 0 
„ Teleg. mat. 309 0 | Boca, "eleg. mat. 566 0 
Асоба i .. 82 0 | Bombay... 10 0 
Оаре Town n + 948 0 Boston ses . 40 0 
Colombo... 225 .. 10 0 | Boulogne eis *. 37 0 
Durban. Teleg. mat.. 65 0 | Buenos Ayres ... .. 28 0 
„ Teleph. mat. 30 0 | Calcutta e * 239 0 
East London ө. 215 0 | Cape Town " . 1,718 0 
F'remantle eee .. 42 0 | Ovlogne ... oes eve 0 
Gibraltar - 255 0 | Demarara 51 0 
Gothenburg . 288 0 Durban *. 297 0 
Halifax ... а 27 0 " Teleg. mat. ... 248 0 
Hiogo .. is 43 0 | East Lon 207 0 
Hong Kong 171 0 Fremantle vo. 875 0 
La Guayra — 57 0 Gothenburg. , 37 0 
Leghorn Т 10 0 | Halifax. Teleg- cable 26000 0 
Madras .. is ... 133 0| Hong Kong.  .. 185 0 
Malaga ... Те 24 0 | Mon:e Video. Teleg. wire 407 0 
Melbourne is . 1,276 0 | Ostend . NO *. 20 0 
i Teleg. mat. 138 0 Рага. Teleg. cable ... 9,000 0 
Naples ... es .. 198 0 Perth (ss oe 125 0 
гом. eee фо 480 0 Port Elisabeth eee eee 128 0 
ө etersburg. Us 35 | Stockholm. Teleg. wire 24 0 
ingapore T -— one oes .. 2,653 0 
8 olm РЯ .. 16 0 Yokohama one eo 251 0 
Sydney is * 379 0 
% mat. 731 0 
Tientsin eee eee eee 6 0 
Timara ... “© ss 9 0 
Trieste. Teleg. mat.. 95 0 
Total £7,314 0 Total £44,174 0 
Foreign Goods Transhipped. 
£ в. d. £ s. d. 
Boulogne. 22 0 0 | Durban Telephone 30 0 0 


sell by auction on Wednesday, October 19th, a vertical pound 
condensing engine, a marine boiler = a 

&c., &c., which are to be disposed of on account of the removal of 
the generating station of the Brighton and ean Seashore 
Tramroad to Kemp Town. See our “ Official Notices " this week. 


" чо 5 Second Stage Mathematics,“ edited 
m. Briggs, M. A. W. B. Oli versi 

Ich ый T Ve штен Олан, 

" General Elementary Science," second edition; edited by Wm. 


——————————— U————————————————————————————————————————JAÁJ 'ü ———  ÀÀ 


524 


THE ELECTRICAL REVIEW. 


[Vol. 43. No. 1,089, Остовив 7, 1898, 


Briggs, M.A., &. W. B. Olive, University College Press, London. 

в. 6d. 

"The Telephone: Outlines of the Development of Transmitters 

n Receivers.” By W. J. Hopkins. Longmans, Green & Oo., London. 
3. 6d. 


Bankruptcy Proceedings—e H. D. Melntyre, of 
Patney, 8,W., and Glanamman Colliery, Glanamman, Carmarthenshire, 
colliery proprietor and electrical engineer. The statutory meeting of 
the creditors concerned under this failure was held at the offices of 
the Official Receiver, Swaneea, on Monday. The statement of affairs 
filed by the debtor, disclosed groes liabilities amounting to £4,984 
53. 4d., of which £3,879 13s. 6d. was expected to rank against the 
estate for dividend. The assets, including the debtor’s interest in 
the lease of the colliery valued at £1,600, were returned at £3,099, 
from which £319 11s. 11d. have to Le deducted for the claims of 
preferential creditors payable in full, leaving net assets at £2,774, 
and a deficiency of £786 4s. 6d. It was resolved to appoint Mr. A. B. 
Davies, accountant, of Swansea, as trustee, to act in ccnjunction with 
a committee of inspection. 


Catalogue.— Mr. Albert C. Hands, of Garlick Hill, E. O., 
has just issued a priced catalogue of his electric light fittings and 
glass and silk shades. There is a large variety of brackets, pendants, 
electroliers, standards, and bronze figures illustrated therein. 


Changes of Address.—The registered offices of the 
Newcastle-upon-Tyne Electric Supply Company, Limited, have been 
removed from Pandon Dene to 50, New Bridge Street, Newcastle- 
upon-Tyne. 

Owing to their premises being required for the widening of 
Parliament Strect, Messrs. A. and W. Hopkins have taken fresh 
premises in “Clun House," Surrey Street, W.O. 

Messrs. W. T. Glover & Co. have removed their London cffices from 
39, Victoria Street, S.W., to Dartmouth House,” Queen Anne's 
Gate, Westminster, S.W. Allcommunications should be sent to the 
new addre:s. 

Messrs, Mendham & Oo. (late King, Mendham & Co.) have removed 
from 10, Victoria Street to larger premises at 1 and 2, Quay Head, 
and Stephen’s Avenue, Bristol. 

The Penny-in-the-Blot Electric Supply Syndicate, Limited, has 
removed from Parliament Street to Bartholomew Works, end of 
Lawford Road, Kentish Town, N.W. 


Companies struck off the Register.—In last Tues- 
day's London Gazette, the Assistant Registrar of Joint Stock Com- 
panies gives a list of the companies whose names have just been 
struck off the register, and are accordingly dissolved. The following 
appear among them :— 

Automatic Electric Sign Company. 

British Horseless Uarriage and Motor Cycle Company. 

Canterbury Electricity Supply Company. 

Cycle and Motor Car Improvement Corporation. 

Electric and Automatic Engineering Company. 

Electric Guest Call Company. 

Electric Light Regulating Syndicate. 

Electric Time Distributing and Olock Company. 

Electro- Mechanical Photographic Syndicate. 

Gloria Electrolytic Incandescent Light Company. 

" Harp" Arc Lamp Syndicate. 

Knoeferl-Bonn Dental and Electrical Manufacturing Company. 

Manchester Suburban Electric Supply Company. 

boe Syndicate of the Oapital and Counties Electricity Supply 

mpany. 

Silicon Electric Lamp Syndicate. 

Town and Village Electric Light and Power Company. 

West Australian Electrical Trunk Power and Lighting Company. 


Dissolution of Partnership.—Messrs. L. M. Eagel and 
Н. A. Marler (Engel & Marler, electrical engineers), 48, Fore Street, 
E. O., have dissolved partnership by mutual consent. 


Electric Locomotives.— Some trials with an electric 
shunting locomotive, built by Messrs, E. Klemm & Co., of Dresden, 
have lately been carried out at the goods station at Königstein, 
Germany. 

Electric Heating.—Messrs. Bergtheil & Young send us 
a list of their electric heaters of the H. W. Johns Manufacturing 
Company, stating their main features and advantages for street car 
heating, and giving sketches of the various classes of apparatus. 
There are remarks made on the regulation and wiring connections for 
these heaters, directions for installation, and diagrams of connections 
for panel heaters. The heater regulating switch is described. A 
French and German list, very similar in its contents, is also 
published. | | | | 

Electrical Finance.— La Società Italiana per Applica- 
gioni Elettrichi is the name of a new company which has been 
formed st Turin with a capital of £160,000, to promote and finance 
electrical installations of all kinds. | 


Electricity for Pumping Purposes.— Mr. G. B. Marten, 
in his monthly report to the South Staffordshire Mines Drainage 
Commissioners, remarks as follows respecting the prospects of the 
Midland Electric Corporation for Power Distribution being estab- 
lished in the district:—' The prospect of the establishment of a 
public electric power company, with wires for distribution over the 
whole district to supply electric power at a low rate at no distant 
period had offered а practical means of dealing with the low areas 
from which water was known to escape into the mines. The whole 
surface had again been fully examined, and 50 sites for electric pumps 
had been selected ав suitable for the purpose, and leyels had been 
carefully taken to note how branches could be extended from the 


nearest repaired brook courses to take the water safely away from 
the pumps. Somewhat in anticipation of the help of electric pumps, 
the surface works in various places had been so far extended towards 
some of the selected sites for pumps." 


Extension of Premises.— Mr. J. W. Barr ard, of Great 
Winchester Street, E. O., states that, in order to meet the increased 
demand for E. P. S. small storage cells (Q. and V. type) he has 
acquired additional premises at 13, Brownlow Street, Holborn, V. O. 
Tbe premises will be equipped as & warehouse and factory fer 
repairs, and cbarging cells, and an adequate stock will be kept. 


Extension of Works.—The firm of Messrs. J. P. Hall 
and Co., electrical engineers of Wernetb, Oldham, have recently had 
their works enlarged to about twice their normal size, in order to 
meet the great increase of business that tbe firm now enjoys The 
" old " part of the works was erected less than 10 years ago. 


Fire—A fire erent У broke out upon premises adjoining 
those of Mr. G. Braulik, of 217 and 218, Upper Thames Street, E. O, 
but though Mr. Braulik’s goods were considerably damaged by water 
there will be no delay in the execution of orders, as Graham Wharf 
was used as a store only. 


The Institution of Janior Ene neers. а Saturday, 
24th ult., a party of about 100 members of this society availed them- 
selves of the opportunity kindly afforded by Bir David Balomons, 
Bart, to inspect his engineering workshops, laboratories, lecture 
theatre, &c. at Broomhill, Tunbridge Wells. The numerous 
scientific instruments, and special appliances employed for electrical 
and other experiments were examined with evident appreciation. 
Sir David showed the members the general mode of e with 
them, and in many other ways devoted himself to rendering the 
occasion interesting and enjoyable, for which, at the conclusion, Mr, 
Н. B. Vorley, the chairman, expressed the cordial acknowledgments 
of the Institution, Sir W. Н. White, F. R. B., is to deliver his presi- 
dential address on Friday, October 21st. 


Insulating Compounds,.— Messrs. Laing, Wharton, and 
Down, Limited, have recently taken up the loitation for this 
country of a special line of insulating compounds for the various 
purposes connected with electric lighting and transmission of power. 
They are three in number, vis.:—No. 1. Armalac.— This, we are 
informed, is a very high-class compound, derived from petroleum by 
special method of refining at very high temperatures (1,500°) and 
under pressure, and it should be impossible to find in armatures or 
field magnets anything like the heat which this varnish is claimed to 
stand with ease before melting, viz., 500° Fehr. As most lubricating 
oils are of the same class, being derived from petroleum, they have 
absolutely no reaction on this varnish such as takes place where the 
copal or shellac styles of varnish are used. Indeed, the latter, it is 
well known, are apt to form chemical combinations with lubricating 
cils, thereby releasing resin acid, which is almost ss dangerous to 
armatures as sulphuric or other free acids. This result may often be 
teen by the green colouration, due to salts of copper, which is the 
consequence of using compounds which are 80 ill. designed for these 
purposes of high insulation. On the other hand, should lubricating 
oil reach armalac insulation it simply tends to make it temporarily 
slightly more plastic than is its usual constituency. For it is claimed 
& permanent plastivity under all conditions (except that of excessive 
cold which does not occur with running dynamos) ; and, therefore, 
in driving on coils or bars insulated with armalac, whether for field 
magnet or armature building, the installation will not crumble and 
break away as with ordinary varnish. “ Armalac” is used very 
largely in the most important works in America and Europe, and by 
& number of the principal dynamo makers in this country. No.2. 
Enamelac.— This is for special use where ordinarily compounds of 
asphaltum and other heavy bodies are used for electric light station 
ш, m also een TRI ET and traction work, such as painting 

nds, covering jointes, that may be ed to ing temperatures, 
for accumulator racks and other rou her work than that for which 
the use of armalac is recommended. No. 3. G. E. Cement.—This 
cement has been specially designed for sticking together, in sheets, 
the various layers of insulation used in connection with the building 
of dynamo machines, stationary and electric railway motors, trane- 
formers, and other electrical apparatus, and it is stated to have been 
found to fill a very considerable want, for when ordinary varnish i 
used for holding these various things together, cutting or stamping 
садцо be done without crumbling, which is а very undesirable state 
of things. 


Liquidation Notices.— The Tramways Electrical Trac- 
tion Company, Limited, will meet on November 4th at 7, Poultry, 
hae о hear an account of the winding up from Mr. J. B. Glenn, 

quidator. 

On November 2nd, a meeting of the Morecambe Electric Light 
and Power Company, Limited, will be held at the King's Arms Hotel, 
Morecambe, to hear Mr. C. R. Compston’s account of the winding up. 


Mica and Micanite.—Mesers. Bergtheil & Young, of 
Camomile Street, E.C., who are the sole agents for Europe for the 
Mica Insulator Company of America, have sent us a copy of tl 
company's latest catalogue dealing with mica and micanite insulation 
specially adapted for railway motors, generators, &с. The book opens 
with scme interesting notes on the mica mines of Indis, and the 
treatment of the material. Some comments on the physical properties 
of an insulator are followed by tabulated figures giving the insulation 
of micanite and other insulators per cent me tre and per cubic inch, 
also tte potential necessary to break dcwn the different thicknesses 
of insulators, and the specific resistances of various fibres. 1 
construction of commutators is considered, and particulars are given 0 
some of the micanite commutator segments now being man 
At the end cf the book we find several pages giving data of tho 
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micanite commutator insulation for various standard types 
motors. The trade in refilling commutators in America is an 


extensive one, and will probably increase in Europe. 


The Optical Exhibition. — At Stand No. 87 at 
the above exhibition at the Mansion Honse, Messrs. Н. W. Cox, 
Limited, of Cursitor Street, have been exhibiting some of their well 
known X ray apparatus. It is gratifying to note that the whole of 
the apparatus is manufactured in their own works. 


“Sappho” Arc Lamps, — We have received from 
Mesars. Foxcroft & Duncan, of 24, Queen’s Road, Dalston, N.E., 
particulars of their “Sappho” enclosed arc lamp for direct or 
о; currents. e lamp is constrücted to burn direct 
current 130 to 160 hours with one pair of carbons and withont 
attention. It is made with compensating resistance in the cover. 
It has no rack, no clockwork, no cords, and no chain, and bas but 
one moving part. The globe is so arranged that it can be lowered 
and left hanging while the lamp is being re-carboned. The alternat- 
ing мири of the same type, suitable for burning on 100 volts 
across the terminals, and needs no outside choker as required by 
many other lamps. 


To Creditors.—All persons having claims against the 
estate of John Thomas Gent, lately residing at 12, Brighton Road, 
Moseley, Birmingham, retired electrician, deceased, are required to 
forward particulars of the same to Mesars. Whetstone & Frost, Town 
Hall Square, Leicester, forthwith. 


Release of Trustee.— The London Gazette contains 
notice of the release of trustee (Mr. H. W. Cox} on June 29th, in the 
case of Geo. Thompson (trading as G. Thompson & Oo., electrical 
engineers, Queen's Road, Brighton). 


Wiring Work at Canterbury.—In consequence of the 
installation of the electric light now in rogress, Mr. W. Attwaters 
has opened premises at No. 2, Lower Bri ge Street, in that City, as 
electrical and mechanical engineer. Several tradesmen have opened 
an electrical engineering department in conjunction witb their other 
businesses, and are securing good orders. бо popular is the scheme 
that it is thought that it will bave to be enlarged а ost immediately. 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—Operations have now been practically com- 
pleted for bringing the electric light within reach of a large portion 
of the residents in the west end of the city. 


Asylum Lighting.—The Asylum Visitors Committee of 
the Radnorshire County Council consider that the best method of 
lighting the proposed new Asylum will be by electricity, and they 
have obtained a report from the architect on the subject. The 
Council has decided to adopt this method of lighting. 


Barking.—The District Council has resolved that Messrs, 
Alexander, Penny & Co.'s tender for free wiring, at 7s. per point, in- 
cluding points for more than one light, or for arc lamps, be accepted, 
and the clerk has been instructed to prepare an agreement with them. 
The surveyor reported that since the last meeting but moderate pro: 
gress had been made with the erection of the electric light station. The 
contractor was now proceeding with the excavations for foundations 
to the engineerin plan 
room outside wall, owing to the position of the boilers not suiting 
the openings shown on the original drawing. This would necessitate 


of raising the shaft with the engineer, and they were of opinion that 
it was not practicable. . The chairman said that they were working 
hard to have the light in November. 


Bath.—One of the assistant engineers at the electricity 
works having resigned, the Committee is proceeding to fill the 
Vacancy, Last Friday the first of the new machines was put into use and 
ran three or four hours. Consumers are asking for a reduction in 
the charges for current, 


T Bolton.—At the Town Council meeting on Wednesday, 
ere was a lengthy discussion as to the proposal of the Electricit 


Committee to advance the salary of Mr. Arthur Ellis, the electrica 


one eet, from £300 to £450 per annum from October 1st, and during 
e f unipment of the tramways for electric traction. Some feeling 
was imparted into the matter by two so-called labour representatives 
8 se the Council on a division Just taken previously had refused 
H He an advance in wages to the street sweepers. Councillor Jas. 
| we леа {һе discussion by moving an amendment to the effect 
: divini advance to Mr. Ellis be £100 and not £150 per annum. On 
on only six voted for the amendment, 43 being against. The 


mi n was, therefore, confirmed by an overwhelming 


Bournemouth.—T i ion i 
Holdenharst Best c5 25 0 was a main box explosion in 


of railway 


Brierley Hill.—At Monday's District Council meeting, 
the Lighting Committee reported that a communication had been 
received from the Midland Electric Corporation for Power Distribu- 
tion, explaining their object in applyiog for a provisional order, and 
suggesting that the representatives of the Corporation and of the 
Committee should meet and discuss the question. The Committee 
agreed to arrange such a meeting. Mr. F. d. Cooper said they bad 
been getting all the information they could, and hoped in а few days 
to lay a tangible electrical soheme before the Coun It was agreed 
to meet deputations from the Midland Electric Corporation and from 
the Dudley and Stourbridge Electrical Oompany. 


Canterbury.—At the last Council meeting the town clerk 
was instructed to ask the engineer to obtain designs for the incan- 
descent lamp posts and fittings, and to prepare specification for 
wiring the works. Among other arrangements it was decided that 
the telephone company be approached with a view to a general con- 
tract being entered into for connecting the public offices of the city, 
including the electricity works, and that the Corporate seal should be 
affixed to the sgreement with the National Free Wiring Company. 
On 21st ult. Mr. Hammond reported to the Lighting Committee on the 
progress of the works, buildings, plant, &c. There is every prospect 
of the works commencing running before 1899. 


Chelsea.—The Vestry, it will be remembered, asked the 
Board of Trade to reconsider their decision not to grant a provisional 
order, but the Board replies that its decision was given after very 
careful consideration, and it could not be altered. The Board pointed 
out with respect to the provisional orders granted to the Vestries of 
Bermondsey and 8t. Marylebone, tbat, although there was only one 
company in each of those parishes authorised to supply electricity, 
the Board felt considerable hesitation in granting the orders, and 
only did so with the view of giving Parliament an opportunity of 
deciding whether powers to са with the existing companies 
should be granted; and that, in the case of St. Marylebone, where 
the existing company have exercised their powers to a considerable 
83 Parliament has refused to confirm the order granted by the 


Cheltenham.—The Town Council has resolved that, for 
the purposes of entertainments, the Montpellier Gardens shall be 
lighted by means of coloured electric lamps placed in festoons along 
the boundary of the outside paths at a cost not exceeding £1,000, 
Plans and estimate were prepared by the electrical engineer. 


Chiswick.—At a recent District Council meeting, ваув а 
contemporary, the clerk reported that Messrs. Kincaid, Waller and 
Manville, the engineers to the Aberystwyth and Chiswick Electric 
Supply Corporation, had written giving notice of their intention to 
commence laying mains in the High Road. from the east corner of 
Turnham Green to the boundary between Chiswick and the Ham- 
mersmith parish, in a month; also that they contemplate using the 
low tension three-wire system. It was decided to inform the 
engineers that their notice was invalid. 


Cork.—The scheme of electric lighting which is com- 
bined with the electric tramway system is being largely availed of 
by both shopkeepers and householders in this city. Almost all the 
principal shops are now lighted electrically, and а number of private 
residences also. The public lighting of the streets by electricity is 
rapidly progressing, and before many days have passed the chief 
business thoroughfares will be electrically lighted. The electric 
trams are expected to be running shortly, as the poles are in posi- 
tion, and the work of overhead wiring is progressing rapidly. The 
different firms of electrical engineers fave their hands pretty full of 
work at present. 


Doncaster.—The Council has resolved to proceed with 
the electric lighting scheme, and Mr, Shoolbred has been engaged to 
act as consulting engineer. | 


Dublin.—The Daily Nation says :— We understand 
that attention is to be called in the Corporation this week to the fact 
that the new Dublin electric cable supplied to the Corporation in sub- 
stitution for the one which had worn out and caused the recent 
failure of electric lighting in the city, is not in accordance with the 
specification, It was passed and laid down, we understand, by the 
English expert brought over by the Town Council, and this 
gentleman, on being called on for an explanation, insists that, 
although differing from the specification, it is really batter than the 
one specified for. The Electric Lighting Committee, feeling that 
they have no power to call on the contractor to rip up the new cable, 
intend to refer the whole matter to the Council, and some feeling bas 
been aroused amongst members as to the course that should be taken 


Darham:—On Wednesday the City Council resolved, 
upon the Electric Lighting Oommittee’s recommendation, to apply 
15 а MUN 9 апе to hold а special meeting to further con- 
sider the matter. at meeting а report will ba submitted b А 
W. О. С. Hawtayne upon а scheme for the city. n 


Eastbourne,—At a meeting of the Town Council on 
Monday the Mayor (the Duke of Devonshire) presiding, a committee 
recommended the Council to take over the lighting of the borough by 
electricity. Alderman Pocock moved the adoption of the report, and 
Councillor Simmons, in seconding, said the committee felt that the 


municipal buildings. They now paid annually £5,923 for lightin 
und they claimed that they could produce the electric light an effect 
a saving equal to a 11d. rate, They not only provided for a sinking 
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fund, but they estimated that they would be able to place £750 
annually as a depreciation fund reserve. Oouncillor Breach suggested 
that they should bave more time in which to consider the proposal. 
He proposed that it be deferred for a month, and that in the mean- 
time the electric light company be approached as to what they would 
be prepared to sell the undertaking for. Councillor Hillman asked 
what there was to wait for. If they did not proceed at once they 
would not be able to get а provisional order until 1900, and it would 
be 1901 before they could do anything. He suggested that they 
should go to the company and ask them to sell, and if they preferred 
to enter into competition, let them compete. First of all, however, 
let them try to purchase from the company on fair terms. The town 
clerk, in reply to the Mayor and other members, said it was necessary 
to give the notices for а provisional order during two weeks in 
November, and if the Council deferred their decision until the final 
meeting on the 24th of this month, it would be early enough. After 
further discussion, the amendment was negatived by 14 votes to 8, 
and the committee's recommendation adopted. l 

The above refers to a report presented by Mr. Hawtayne, in which 
three schemes were given: scheme 1 being for a steam raising plant 
combined with a remodelled destructor; scheme 2 for steam raising 
plant without destructor; and scheme 3 for a similar undertaking 
worked by а destructor only. The committee's recommendation to 
the Courcil was that scheme 1 should be adopted. 


Edmonton.—The District Council has so many things in 
hand, that it will not apply for a provisional order this session. It 
will, however, oppose the large scheme of the North London Elec- 


иу Company, but would be prepared to consider a joint municipal 
echeme, 


Exeter.— The Electric Lighting Committee recently 
ordered an additional 24 kw. transformer from the Brush Company 
for 258. The Committee reporte to the Council that, since the last 
meeting, 18 new consumers with 789 8-C.P. lamps had been con- 
nected, and there are 20 consumers with 700 8-C.P. аре waiting 
for connection. The electrical engineer recently reported upon the 
working of the аго lamps. The consent of the Local Government 
р had been given to the borrowing of the sum of £7,000 for ex- 
tensions. 


Friern Barnet.—In preference to the scheme of the 
North London Electricity Oompany, the District Oouncil favours a 
joint scheme by the various local authorities. 


Greenock.—The applicants for the post of electrical 
` engineer were reduced to three, and Mr. S. E. Fedden, of Edinburgh, 
was chosen to appear befcre the Law and Finance Committee. 


Hendon.—Messrs. Merry and Hearn, who recently i 
sented the Hendon District Council at the conference of local 
authorities interested in the scheme of the North London Electric 
Light, Company, гау that the conference was а frost.“ Mr. Merry 
says that the echeme of the company is preferable to that suggested 
by the Enfield District Council. He advised the Council not to go 
any further in the matter, and this course has been agreed to. 


Huddersfield.—There was a slight failure in the electricity 
supply last Saturday night. | 


Hull—Lsst week the Electric Lighting Committee 
accepted the tender of Messrs. Newton & Chambers, Sheffield (£473). 
for an iron roof in connection with the extended portion of the elec- 
tricity works in Sculcoates Lane. Mr. Good’s tender (£2,532) for 
the extension of the station buil has also been accepted. The 
opening of the station in Sculcoates is to take place on 20th inst. 


Ilford.—Mr. Hawtayne was present at a Council meeting 
at Ilford on September 28tb, for the purpose of discussing the ques- 
tion of tramways and electric lighting, and was then instructed to 
prepare all necessary specifications and piana (от а combined system 
of tramways and electric lighting for tbe district. The tramways 
will form the more important portion of the contract, as it has 
been decided to equip in all between 16 and 17 miles of line, & part 
ot which will be double track. 


Ipswich.—Messrs. Crampton & Co., of Great Yarmouth, 
bave just completed an electric light installation at “Friendly 
House,” Ipswich, the premises of Messrs. Edward Brand & Bons, 
drapers. The installation includes a Orossley’s 32 H.P. electric light 
high speed self-atarting engine, and one dynamo of 300 lights. 
Throughout the premises from 200 to 300 lampe may be lighted at 
one time. Two 1,500-C.P. arc lamps light the outside of the shop. 


Keighley.—The Town Council last week retoived to 
apply for electrical powers, and Alderman Paget said that the Com- 
mittee were very much in earnest about carrying a scheme 
through. 


Kendal.—The further . of the report on 
lectric lighting prepared some time ago by an expert, bas been 
Se eros Cui kus report of Mr. Silverthorne on the question of gas 
extension has been received. | 


Lancaster.— Messrs. Calvert & Heald have almost com- 
pleted the installation of the electric light in the Centenary Oon- 
gregational Ohurch, Stonewell, Lancaster, The demand for electric 
light ia business 5 as well as publio buildings, has become во 
general that the Corporation have decided to extend the plant. 

The Town Council last week resolved that application be made to 
the Local Government Board for £20,000 for the extension of elec- 
tric lighting and other purposes. 


Leeds.—At a meeting of the Parliamentary Commiltee 
last week, clauses to be embodied in a Bill to be introduced next 
session with reference to the purchase of the Yorkshire House-to- 


House Electricity Company's property by the Corporation were 
under consideration. 


Leicester.— We were only able to mention the electricity 
accounts x brie a depe week. We now give the statement at greater 
length. On September 27th Alderman Lennard moving at the Courcil 
meeting the adoption of the half-yearly financial statement of the 
Electric Lighting Department of the borough, stated that the amount 
borrowed on capital account for electric lighting was £42,748. They 

nt during the half-year £7,620, making a total expenditure to 

une, 1898, of £53,074, the department having overspent its capital 
account by £10,725. They bad to do the work, whether the money 
was forthcoming from the Finance Committee or not, and they had 
to borrow it from their bankers. The total receipts for the half-year 
amounted to £3,559, against £2,402 for the corresponding half of the 
previous year, an increase of £1,157. The total expenditure was 
£1,804, against £1,402, an increase of £402 only. The receipts from 
the sale of current amounted to £1,138, meter rents £33, and on the 
fittings account there was а decrease of £14. The total profit for the 
half-year was £1,755, sgainst £999 for the corresponding half of last 
year, an increase «f £756. Не would like the Council to note that 
the profit on the capital employed was equal to 6°61 per cent, 
against 5 per cent. for the correspondiog half. Incidentally, be 
might mention that the Gas Department only yielded a profs 
of 611 prr cent. In the profit and loss account, he was 
sorry to рау, they had disadvantages to deal with, though only 
of a temporary character in the matter of interest. The interest 
for the half-year amounted to EI 127 against £663 for the correspond- 
ing half, an increase of £491. The Committee employed during tho 
f-year £13,387 more capital than they had employed in the cor- 
responding half-year, and if they had borrowed that money at 24 per 
cent. it would have cost them £177 only. As it was, they paid £494 
for it, which was £377 excess of interest paid to the Finance Com- 
mittee. The net profit available for disposal by the Council was 
£46, as against a net loss on the corresponding half of last of 
£215. But they had now come toaturn cf affairs of the Electric 
Lighting De ent, where they had their business continually 
increasing. Each half-year their business had increased 50 per cent., 
and this was the fourth year of the underteking. He believed their 
business would oontinue to grow at the same rate, and if so their 
revenue would be exceedingly good. Extensions of their plant had 
been going on most satisfactorily, and whatever their demand 
might this winter, their plant would be quite equal 
to it. He did not want anyone to run away with the idea tbat their 
first dynamos had been a loss in any way to reverue, through not 
being able to supply all that was required. Their first machines were 
designed and delivered to them as being — of supplying 11,199 
8-candle-power lamps. Up to the end of June last, depending solely 
on those macbines, they had wired in Leicester lamps equivalent to 
35,000 8-candle-power, and they had supplied lamps at one given 
time equal to 25,000 8-candle-power with machines delivered to them 
as equal спу to supplying 11,199. They were very tatisfli d, there- 
fore, with the proved capacity of the machinery they had had, bat 
their business grew so big that it became absolutely necessary to 
increase their plant. In order to show them the comparatively low 
figure at which their capita! account stood, he had ascertained what 
those of 10 other corporation electric lighting instalments stood st, 
these being of a similar size to Leicester. Portsmouth stood at £124 

r kilowatt; Salford, £115; Bt. Pancras, £114; Stafford, £95; 

lasg.w, £87; Nottingham, £79; Huddersfield, £79; Hull, £71; 
Bristol, E73; Bradford, £66 ; as againet Leicester, £45. The average 
of the towns he had mentioned was £90, or double that of Leicester. 
That was an advantageous position to be in, and it was not because 
they had gut cheap and poor machinery, for theirs was the very best. 
The fact was, they had not been eager to show profits at the very 
outset. Their original expectation with regard to this department 
had been more than realised. They had reduced the price of the 
current within the last three years to the extent of £1,400 a year. 
They could easily reduce it still further, if the Council did not mind 
foregoing profits. Although there was still & deficiency on the 
revenue account of £1,323, they had got а sum put away in their 
sinking fund accc unt of £3,923. In conclusion, Alderman Lennard 
desired to compliment the engineer and hie staff, as well as the 
Committee generally, upon the successfol working of this depart- 
ment. 


Leigh.—The Board of Trade have approved the Leigh 
District Council's electric lighting proposals. When the sanction of 
the Local Government Board to the requisite loan has been received, 
the works will be proceeded with. 


Newark.— Correspondence has passed between the District 
Council and the Electrical Power Distribution Company, Limited, 
concerning the introduction of electricity supply into Newark. 
It has been resolved that the company be given an opportunity of 
laying information before the Council with regard to the 


on Wednesday last week into an application on the part of the Cor- 
ration for sanction to borrow £6,150 for the pupos of electric 
ighting. The town clerk explained that the diture to 
date on the electric lighting of the town was £74,665, and the presett 
application would, if granted, bring the total up to £80,315. Ol tbe 
amount now asked for, £5,000 was for sub-stations and transformers 
(of which there would be three, vis., at Cardiff Road, at Albion Street, 
and one at Maindee) and for low tension distributing mains 
and high tension mains and feeders; and £1,150 was for emergency 
plant. During the first year of the undertaking there was  grots 
profit of £224, but the payment in respect of the sinking fund and 
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interest amounted to £1,634, leaving a net deficiency of £1,410. In 
the second year there was a gross profit of £664, but the payment of 
£1,828 to the sinking fund and interest made this into a net deficiency 
of £912; and the third year the gross profit was £1,716, payment to 
sinking fund and interest, £2,150, and the net deficiency only £434. 
There had now been a large increase in the number of lights, which 
now reached a total of about 20,000. Mr. Robert Hammond gave 


evidence. | 


Nottingham.—It is stated that the extension of the elec- 
tricity station will be proceeded with as quickly as possible, there 
being urgent need for increased accommodation to meet the growing 

ublic demands upon its resources. Plans for the additi build- 
Dg? ris nearly completed, and tenders are shortly likely to be 
in 


Northampton,—At the Town Council on Monday it was 
resolved, on the proposition of the Lighting Committee, to improve 
the lighting of the main artery of the town from the London and 
North Western Railway to Abington Square, by using Bray's lamps 
only. Oouncillor Purser asked if the committee had considered the 
comparative cost of electric light. Councillor Martin (chairman of 
the committee) said that the cost cf electric light would be more 
than the Bray’s at present, but he understood that the cost of current 


` would be shortly reduced by the Northampton Electric Light Com- 


por Ав the town were just now attempting to purchase the el: ctric 
ght company, he did not think it would be very wise for the Cor- 
poration to enter into a fresh contract with them for purchasing more 
of their current. The Northampton Electric Light and Power Com- 
pany announce that after December 31st the price of current will be 
reduced from 8d. and 4d. per unit, to 64d. and 34d., and for motive 
power from 3id. to 3d. per unit. 


Paddington.—On Tuesday, at the Vestry meeting, a 
letter was read from the Metropolitan Electric Supply Company, 
stating that they bad decided from January Ist next to reduce their 
rate of charge to 4d. per Board of Trade unit for all premises, the 
maintenance of which was borne by the rates, and expressing а hope 
that this concession would be appreciated by the Vestry. A member 
said that the charge to ordinary consumers ought to be reduced, for 
theré was no reason why they should be paying as at present 6d. per 
Board (f£ Trade unit. Another member said that there had been a 
redaction in the charges of the company, and he knew that in 
January the cbarge would be reduced to 54d. per unit. It was 
agreed that the letter be entered on the minutes. 


St. Paneras.—At Wednesday’s Vestry meeting the 
Electricity and Fablic Lighting Oommittee submitted interim 
accounts of the workiug of the electric light station. These accounts, 
which led to an interesting discussion, indicated that the revenue for 
half-year which terminated on June 30th last, amounted to £17,408, 
as compared with £14,320 in the corresponding period of 1897. The 
expenditure reached £11,556, as against £8,964 in the first half of 
last year. The net result of the six months’ operations was a profit 
of £1,166, to which was added the profit of £1,717 brought forward 
from the previous year, making a total profit of £2,883. In connec- 
tion with the receipts, the Committee pointed out that the intro- 
duction of the maximum demand indicator system and other 
reductions had diminished the income by £800. With regard to the 
expenditure, the amount under the heading of mains and repairs 
accounted for £2,822, whilst the coal bill, which had bren largely 
affected by the recent strike, showed an increase of over £500 for the 
half-year. During the discussion, Mr. Barnes contended that the 
accounts were not very satisfactory, since they showed a return of 
only 1 per cent. on the £210,000 invested in the undertaking. Dr. 
Walter Smith, chairman of the Committee, having expressed the 


opinion that everybody would be satisfied with the accounts on the 


completion of the financial year, the report was passed. 


Penzance.—The Town Council has resolved not to 
accept the offer of the Edmundson’s Electricity Corporation, Limited, 
to undertake the supply of electricity for the town. 


Poplar.—The District Board of Works has decided by 
а narrow majority to purchase а piece of land from the trustees of 
the German Estate for the purpose of an electric station between 
Violet Road and Glaucus Street, for £3,000. The site is a central 
position of the Poplar, Bow, and Bromley parishes. Mr. White, a 
member of the Board, intends to get & special meeting called to 
reverse the decision come to as he contends that the site is full cf 
water and there are other disadvantages. 


. Redditch.—The erection of the electric ligbting build- 
ings and works is proceeding satisfactorily. In many of the roads 
сми bave been laid, and the scheme may be completed by the end 
of the year. 


Rochdale.— The Board of Guardians Committee has 
received 27 tenders for the workhouse electric lighting installation. 
They are under consideration. 


Rugby.—On 29th ult. the Urban District Council de- 
cided to apply for a provisional order for electric lighting, and 
referred the matter to the General Purposes Committee. 


Shoreditch.—O wing to the rapid increase in the demand 
for electric current, and on the advice of the chief engineer, the 
Lighting Committee advised, and the Vestry agreed, that a 100- 
kilowatt transformer, complete with the necessary switch gear, be 
ordered from the Electric Construction Company at £881, on the 
terms and conditions of their tender, and that tenders be invited for 
two smaller transformers of 66 kilowatt capacity each. 


St. Helens.—The subway is to be lighted by electricity, 
and the Corporation bas given the contract for the work to Mr. 
Chas. Rettie. There will be 60 lamps placed 30 yards apart. 


Siretfurd.—At Tuesday's Council meeting Mr. Johnston 
moved the adoption of tbe minutes of the General Purposes Оош- 
mittee under date September 27th, which provided for the appoint- 
ment of an electrician to advise the Council on the electric light and 
haulage scheme, and also for the appointment of a sub-Oommittee 
to select a suitable electrician and define the terms of reference. The 
minutes were approved by 8 votes to 7. 


Swansea.—The Tramways and Electric Ligbting Con- 
mittee on Monday resolved to advise the Corporation to defer the 
dast destructor proposal for the present on account of the difficulty 
in procuring a suitable site; also to ask Mr. Manville to prepare 
amended plans and estimates of an electric lighting station to be 
erected on the Oorporation property on the Strand. To-morrow, 
Siturdsy, Major Hutchinson will hold an inquiry on behalf of the 
Board of Trade, to setile the difference between the Tram ways Gom- 
рапу and the Corporation. 


Tunbridge Wells.—The Electric Light Committee of 
the Town Council have resolved проп an increase of arc lamps in 
various parts of the borough. 


Vyrnwy.—The Water Committee of the Corporation have 
recommended to tbe Council that the tender of Messrs. Christy 
Bros., of Chelmeford, to carry out the necessary work for electric 
lightiog at Lake Vyrnwy, in accordance with specification, for the 
sum of £670, be accepted. 


Walthamstow,—On Wednesday last week a Local Govern- 
ment Board inquiry was held into an application by the District Council 
for sanction to borrow £41,690 for electric lighting. The inspector 
said he thought it was probable that snother inquiry would have to 
be beld, as notices calling attention to the inquiry had not been posted 
on the church and chapel doors in the district. Mr. Ebenezor Olarke 
opposed the application on the ground that Walthamstow already 
had heavy outstanding liabilities, and that there was no demand for 
the electric light. Mr. Enright, the electrical engineer, explained the 
proposed scheme. The inspector said he saw nothing in the scheme 
to object to, ош the proposal to wire private houses at а cost of 
£5,000. He could not recommend tbis to the Local Government 
Board, as a fresh tenant might decline the electric light, and the wires 
would have to be taken out at the expense of the ratepayers. 


Waterleo.—A Local Government Board inquiry into the 
application of the Urban District Council for power to borrow £750 
for public lighting purposes was held at the Town Hall on 28th ult. 
Mr. Cleaver, solicitor, explained that the application was divided into 
two heads. The first was for £550 for the lighting of Great George's 
Road and South Road. In these roads gas is to make way for elec- 
tricity. The Liverpool and District Lighting Company, Limited, had 
obtained an order in 1896 for supplying the district with power of 
lighting. They had erected а generation station, and the works were 
now in operation. The lampe to be used were similar to those used 
in Hiep Half the cost of the service loss was to be defrayed 
by the lighting company, and half by the Council. The Electric 
Lighting Company would lay the mains, the Couccil provide the 
standards and caniers, and the lighting company would fix and 
maintain them. The remaining £200 was in respect of an electric 
light installation in the Town Hall. 


West Bromwich.—The Electric Lighting Committee 
will ask the Town Council to empower them to employ an expert to 
advise them as to the best means of carrying ont the lighting order, 
and to authorise them to obtain any requisite information for that 


purpose. 

West Ham.— The Town Council had a discussion some days 
ago as to whether they should start the supply cf current on September 
29th with only one set of plant in position. It was resolved to wait 
until the second set, which has been tested and is nearly ready, has 
been placed in position, во as not to run risk of breakdown. The 
electrical engineer, in a report recently submitted to the Highways 
aud Parks Committee, says that in his original report two years ago 
he made provision for the equivalent of 6,500 8-0.P. lamps for the 
Romford d and Woodgrange Road district, but applications have 
already been received for that district equal to 6,527 lamps. He 
drew the attention of the Council to this, as it takes some time to 
get the permission of the Local Government Board to raise loans, and 
itlis a difficult thing to get electrical machinery delivered ina hurry. 
He also draws attention to the question of electric tramways, and 
recommends a suitable spot for a tramway sub-station. If lighting 
mains are laid to Upton e he says that tramway feeders should 
be put down at the same time. He says that actual work on electric 
light extensions ought to commence early in March, 1899. 


Whitechapel.—The Board of Works has granted the 
City of London Electric Lighting Oompan ission to lay electric 
mains from Cooper's Row to Messrs. В. H. Thompson & Oo.'s premises 
at 33, Trinity Square. 

Whitehaven.—The Whitehaven Congregational Church 
will shortly be lighted electrically if the offer of a would-be donor is 
accepted. Messrs. Ramsay Bros. will do the work. 

Wigan.—On Wednesday the Council decided that the 
Electric Lighting Committee visit towns where combined 
3 ligbting and electric traction have been tod, 
and report. 
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Wigton.—Now that the electric light is being installed in 
the city of Carlisle, 114 miles distant, a few members of the Wigton 
Urban District Oouncil are seriously considering the advisability of 
introducing electric lighting into the town. 


Willesden.—At the District Council on September 27th, 
the solicitor, Mr. W. @. Greig, reported that the provisional order 
received the Royal assent on September 12th. The matter was re- 
ferred to the Works Committee. It was reported by the Works Com- 
mittee that they had appointed а sub-committee to consider the 
applications for the post of electrical engineer to the Council, and to 
к= names from the list from which the engineer is to be 

osen. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES, 


Aberdeen.—The Tramways Committee bas had under 
consideration а report from the sub-committee on the questions of 
extensions, method of traction, &c. Mr. Dyack, burgh surveyor, 
submitted а dé s to the effect that the line from Kittybrewster to 
Woodside was beyond repair, it being completely worn out. The 
committee, in these circumstances, agreed to proceed immediatel 
with the doubling of that part of the system, and to lay lines whi 
would be suitable for electric traction when 16 was introduced. The 
lines between Market Street and Kittybrewster at present in use are 
also to be replaced by others suitable for electric traction. A pro- 
visional order is to be applied for with a view to carrying out this 
improvement, which is estimated to cost about £18,000. 


Barrow.—The General Pnrposes Committee last week - 


considered the report of a sub-Committee recommending the muni- 
i purchase of the tramways for about £22,000. The matter was 

journed for a fortnight. The company is stated to have received 
an offer from a private firm. 


Belfest.—The Corporation on Saturday did not pass the 
resolution recommended by the Electric Committee as printed in our 
last issue. The Council will discuss the matter in committee. 


Bradford.—Hot bearings were responsible for the elec- 
tric tramway plant at the station being brought to a standstill last 
Sunday afternoon. For several hours the cars were not running. 
When the new plant now on order from Messrs. Siemens Bros. is in 
position, the works will be quite prepared for such an emergency if 
it occurs again. 

Cardiff.—On Monday afterncon a Council deputation 
went to Kidderminster, from whence they will proceed to vieit 
several of the larger towns in the North of England, where electric 
tramways are working. The deputation will report to the com- 
mittee who have charge of the proposed electric tramways upon the 
best systems now in use. 


Glasgow.—The Glasgow Evening Times has been inter- 
viewing ex-Bailie Paton with reference to the Springburn electric 
tramway section. Writing on 27th ult., our contemporary said that 
the engines would be working in а fortnight, and that thereafter there 
would be trial runs for several nights to get the car drivers used tothe 
new system. From Mitchell Street to а the track has been 
prepared, and the posts and wires erecte 


Hawaii.—The directors of the Hawaiian Tramways 
Company, Limited, in their latest report, say: “ The change of the 
motive power to electricity has become of urgent importance, and the 
directors are taking steps towards a gradual installation." 


St. Helens.—The London Gazette contains notice to the 
effect that the Corporation is applying to the Board of Trade for 
approval to the demise by lease of the tramways undertaking to the 
new St. Helens and District Tramways Company, Limited, for a 
term of 21 years, at a rental of £2,400 in the first half-year, rising 
by successive stages to £3,500 during the last four years of the term. 

e lessors are to relay and repave certain portions of the tramways, 
and are to provide the necessary equi ment for the use of electricity 
as the motive power on certain specified terme, and the lessees are to 
provide the necessary rolling stock. 


Isle of Thanet.—It is stated that the plans, &c., for this 
electrio tramway scheme are being prepared as speedily as possible, 
and it is anticipated that a start may b» made with the preparation 
of the track in November. The line will doubtless be opened by 
next season. 


Keighley.—At the annua! meeting of the Keigbley 
Tramways Company on September 29th, there was some talk about 
electric traction. The chairman of the ccmpany (Mr. Herkert 
Hoggos) said there was no doubt if the Corporation put down an 
installation, the company would go in for electric cars. Electricity 
was, without doubt, cheaper than horses for traction. On September 
27th the Keighley Oorporation passed the following resolution :— 
“That application be made to the Board of Trade on or before 
December 21st for a provisional order, to be confirmed by Parliament, 
to empower the Mayor, aldermen, and burgesses of the borough of 
Keighley to supply electricity for public and private purposes within 
the Borough.” 


Leicester.—A special committee of the Leicester Co 
tion have entered into a provisional agreement to purchase the 
tramway undertaking, hitherto in the hands of a company. The 
price to be paid by the Corporation is £129,500, the Corporation also 
agreeing to take over the liability to pay off the company's deben. 
tures, amounting to £24,000. 


Liverpool.—At a recent meeting of the Watch Com- 
mittee, a report was read from the assistant bead constable as to the 
electric tramway wires interfering with the running of vertical fire 
окар, and it was resolved to obtain specifications and estimates for 
two horizontal fire escapes. 


The Metropolitan Railways and Electric Traction, 
—Mr. J. B. Forbes, addressing the shareholders of the Metropolitan 
District Railway Company on 29th ult., said that in connection with 
the proposed new extension (клар and Bow line) the question 
again came to the front as to the use of electrical traction. They had 
no doubt seen what had taken place in the last few months. The 
extraordinary fine weather and the coal strike in Wales had punished 
their traffic. The use of Welsh coals had choked their tunnels. The 
adoption of electrical traction would get rid of those disadvantages. 
He thought the salvation of the District Oompany, and the Metro- 
politan Company, too, depended to a certain extent on the substitu- 
tion of electricity for steam. They had powers to adopt the electrical 
system, and one of the objects of the resolutions before them was to 

ut that into effect, which would involve £500,000 in the case of the 

istrict Railway; but the directors did not desire to ask the share- 
holders to incur that cost until they had before them the report of 
such eminent electrical authorities as Bir Wolfe Barry and Mr. W. H. 
Preece, the electrician of the Post Office. 


by the Corporation's permission about 
Mercury describes the system as follows :—" He has 
the rails, iron boxes, sunk to the level of the road, and some 18 feet 
apart. These are 3 feet long by 1 foot broad, and they enclose the 
mechanism which supplies to the tramoar its motive power. As the 
car passes over each of these little chambers a rod rises 4 inches 
above the level, and coming in contact with what may be termed the 
brush, transmits to the motor under the vehicle а supply of elec- 
tricity. This done, the rod drops into the chamber, and the one 
immediately ahead of it rises automatically, and renders the rame 
service, after which it also descends. This operation is continued 
along the whole of the track. It is only when the rod is 

that it is electrically alive; the lowering of it breaks the current, and 
as it falls before the car has quite passed over it, there is no danger 
of any one receiving a shock, though the top of it is level with the 
surface. It may be asked, How is the car started? When it 1s 
about to leave the shed, the rod in the first box has to be raised ; the 
rest depends upon the automatic action described. For his experi- 
ments Mr. Anderson has obtained the electrical current from the 
Corporation's station." 


Newcastle.—A correspondent is informed upon reliable 
authority that the new Tramways Committee of the Newcastle Oor- 
poration having interviewed tramway experts (cable and ale 
re the various technicalities in the working of the two systems, 
draw up a report of the interview, which will shortly be presented to 
a full meeting of the Council. 


Oldham.—The proposal of the Corporation to run their 
own trams is going forward. As already stated, the Oldbam autho- 
rities wrote to the out-townships—Royton, Crompton, and Lees 
asking to be allowed to run their trams through the districts, and the 
replies from the two last-named districts are favourable. Oldham 

now include the districts of Crompton and Lees in their 
proposed Bill to be laid before Parliament. The chairman 
of the Surveyors’ Committee and the borough surveyor went 
over the proposed ronte with the members of the Lees District 
Council, after which the latter body passed а resolution, and gires 
its approval for Oldham to apply to Parliament for powers to Tun 
electric or other trams within the urban distriot of Lees. Three 
years will be given to carry out the scheme. ; 

The Royton District Council on Monday, after оше 
with representatives of the Crompton District Council, decid 
that it would be most advisable for the Royton District Council 
to acquire or own the tramway lines in their district, and to 
lease the running powers for а term of years upon such terms 
or at such a rental as would enable them to be recouped at the 
expiration of such terme for the capital expended, together with the 
annual cost of repairing and maintaining the lines. Subject to such 
conditions to te hereafter agrecd upon, the Council authorise the 
Corporation of Oldbam to provide in the proposed Tramway Bill т 
5 0 the requisite running powers in regard to the distric 
of Roytcn. 

The work of constructing the line for the electric t1amway system 
from Athton to the steam tram terminus at Hathersbam, Oldham, 18 
proceeding space. The rails һауе already been laid down, and the 
connections of the different lines are being completed. The ports for 
the overhead wire have also been erected on a great portion of the 
rcute. It is not known when the cars will actually be run. 
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Salford.—The Highway Committee make the following 
recommendation in regard to the . of adviser on the 
roposed electric tramways for the borough:—" That Mr. Charles 

opkinson be appointed to advise this Committee upon the same 
terms as those upon which the late Dr. Hopkinson was appointed.” 


Southampton.—At the last meeting of the Town Council 
it was reported tbat tbe receipts from the tramways showed a con- 
siderable advance over corresponding weeks last year, when they 
were the property of a company. The Tramways Committee had 
received a report from Mr. Kincaid upon the subject of adapting the 
permanent way for electric traction, and it had been decided to 
convene a special meeting to consider it. 


Southend,—The Town Council will hold a special meeting 
on October 26th to decide whether to apply for a light railway order 
for laying down a system of electric trams for the principal streets 
of the borough, and including Prittlewell, Leigh, Southchurch, West- 
cliff, &c. The Council already has an electric lighting order, and it 
is suggested to put down a combined lighting and tram plant. The 
tram scheme would include 10 miles of system, and the total cost, 
including buildings, would be £80,000. 


TELEGRAPH AND TELEPHONE NOTES 


Pacifie Cable, —A well considered article in this month's 
Nineteenth Century, by Mr. Benjamin Taylor, refers to the Ni a 
canal and the Pacific cable as important factors in " the coming 
struggle in the Pacific,” and we think we cannot do better than make 
an extract of that part which refers to electrical communication with 
the East. We have repeatedly expressed the views Mr. Taylor 


ы the Cape, Mediterranean, and Red Sea are interrupted 
y an 


British cable to the Pacific has not been acted upon, mainly, perhaps, 
owing to one reason that has never been mentioned in public discus- 
sions of the matter, which is that the overland telegraphs in Canada, 
wbich must form the connecting links between the two ocean cables, 
are ‘controlled’ by a powerful United States telegraph combination. 
Bo long as that control exists, a telegraphic connection between West 
and East, vid North America, would be all-British only in name. If 
cables are to be no longer regarded as immune from attacks in time 
of war, we might bave very serious complications in American rights 
over Canadian landlines. Are they, in present circumstances, any 
more dependable for Imperial purposes than is the Russo-Siberian 
line of communication, on which Lord Wolseley has said that it is 
‘suicidal’ for us to depend? It may, however, be ed that the 
very fact of this American impact upon the all-British line of 
Imperial inter-communication emphasises the necessity for an Anglo- 
American bond of what Mr. Chamberlain calls ‘permanent amity.’ 
The four existing lines of telegraph with the East all pase through 
the dominions of several foreign governments. The enmity of one 
of these governments would sever two or more of these lines. The 
cables in the Red S:a would be at the mercy of any belligerent, In 
in the event of a war with a European maritime power, we 
would be absolutely dependent on the very precarious link round the 
Cape, which might be broken at many different points. Russia 
makes no secret of the fact that, in the event of a war with us, her 
first task would be to cut off all our wire communications with India 
and Australia; and it is known that she has bad ready cable-cutting 
ships to despatch on short notice. There seems little room to doubt 
that a cable laid in the great depths of the open Pacific would be 
much less open to attack than any existing, or perbaps any ible 
alternative line. But a little reflection will show that, desirable as is 
this all-British bond of wire by way of North America and the Pacific, 
its value will depend on the preservation of ‘ permanent amity’ with 
the United States. We cannot yet count on that, and therefore we 
cannot afford to reject the plan for a complete system of entirely 
British cables connecting all our naval stations with London, India, 
and Australia, It is a curious thought that in seeking to reach the 
Orient by a canal across Nicaragua, and by a cable across the Pacific, 
we are just carrying out the design of the old Spaniards to reach the 
н by the West. We have successfully followed the Portuguese 
asco de Gama round the Cape of Good Hope, to Mombassa and 
India, And now we are following upon the Westward track of 


Columbus when be went in search of Zipandu; and of Alvaro de 
Мепӣай \ when, setting ssil from Callao, he, plunged into the wide 
Pacific in search of the Islands of Solomon." 


Telegraphic Communication with Klondyke.—A 
Reuter despatch, dated Ottawa, October 3rd, says that the Hon. 
James Roche, M.P., representing British capitalists, has acquired 
the charter granted by the Dominion Parliament last session for the 
erection of a telegraph line to Dawson City, and that he has now 
arranged with the Government for tho construction of the line, which 
will be commenced forthwith. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired. 
West Indies 
Bt. Lucis-Bt. Vincent .. Sept. 24th, 1808  ... - 


St. Vincent-Grenada ... Bept. 24th, 1898. s 
Santiago Caimanera ... Sept. 27th, 1898 ... Sept. 29th, 1898. 
Amazon 8 cable — 


Oable beyond Gurupa... June 8th,1888_... - 
Bolama-Bissao «is .. June 3186, 1898  ... eae 
Perim-Assab coe eee eee Sept. 13th, 1898 coe eee 
Seychelles-Maurice ... ... Sept. 18th, 1898 .. Oot. 1st, 1898. 

LANDLINES. 
Majunga-Tananarive ‚+, Bept. 19th, 1898 ., Sept. 20th, 1898. 


" ji . Oct. 3rd, 1898 ... Oot. 4th, 1898. 
Saigon-Bangkok  ... „э, Bept. 27th, 1898 ., Oot. 4th, 1898. 


West Indian Telegraphs.—A Barbados account of the 
terrible hurricane which recently did such awful devastation in the 
West Indies, says that on September 14th every branch of business 
was suspended in the city, all the stores and commercial offices being 
closed. The landlines of the W. I. and P. Telegraph Company 
have been demolished, and cable communication with the other 
islands was interrupted.” 


mean m erm —— 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 


electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


General Post Office—October 25th. The G.P.O. is 
invitiog tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 
West Hartlepool, Hull, or Grimsby; and (b) for creosoting the 
роза with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 

irected. The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all particulars, may be obtained on application 
to Mr. Chas. Е. Stuart, controller of stores. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June 1st, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,937 
incandescent lamps, 20 arc lamps, &. expenses for regi , 
nanpi, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A pi эш of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Bpeciflcations seen with, and 

lans obtained, on payment of 40 franos, from M. Le Sécrétaire 

ommunal (A. De Bruycker) Gand, or at the office of the paper 
mentioned а Tenders, on stamped paper, registered, addressed 
ав directed, with а certificate of deposit, to be posted by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Great Western Railway, — October 24th. The 
directors are inviting tenders for the supply of various stores for a 
year commencing December 186, 1899. Among the items are tele- 
graph instruments, apparatus, ironwork and tools, and drysalterios ; 
copper wire, G P. wire, &c.; electric light carbons, and incandescent 
lamps; telegraph poles, &c., &c. Bp:cifications, &>., from the offices 
of the Stores Superintendent, Swindon. For farther particulars 
see our “Official Notices" this week. 


Italy.— October 11th. The Italian naval authorities at 
Spezia are inviting tenders until the 11th inst. for the supply of the 
interrupters, rheostats, commutators, and other electrical supplies 
required during the financial year, 1898-99. Tenders to be sent to 
La Direz. delle Torpedini e materiale elettrico 1? dipartimento 
maritt. Spezia, Italy. 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, inclnding high 
and low tension mains, casings, trench work, &с.; switchboard, con- 
tinuous current rotary transformers, motor-generator, &c.; centri- 


fugal pump, condenser (ejector ), steam pi &c. Electrical 
engineer, Ме, A. В. Barnard, Beo ош Oma обоев ” September 
OF pa 
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Leigh.— October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engineer, Mr. Jobn 
Foster, Leigh, Lancs. See our “ Official Notices " September 23rd. 


New South Wales.— October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dspartment of Posts and 
Telegraphs of а steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons 1 wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 lead ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, tbe Secretary, General 
Post Office, Sydney, N. B. W. 


Oldham. — October 11th. The Corporation are offering 
for purchase by tender of 67 E. P. B. and 67 Crompton-Howell sto 
cells, each of 500 ampere-hours capacity. The latter class of 8 
bave been partly re-plated with chloride positives. May be seen at 
the supply station, Gas Street. Tenders to the Superintendent. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, are 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our "Official Notices” this week 
re specifications, plans, &c. 


South Shields.— October 19th. The Corporation wants 
tenders for the supply and erection of vertical triple expansion engine, 
800 I.H.P. or 1,000 I. H. P., with surface condenser; and an ironclad 
or inductor type alternator, 400 or 500 kw. Specifications, &c., from 
the borough electrical engineer’s office, West Holborn. See our 
" Official Notices " this week. 


Warsaw.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Msjesty's Consul-General at Warsaw 
stating that the Municipal Council of that city invite tenders for the 
exploitation of the tramways of Warsaw under municipal control. 
Horse traction, esys the Times, is at present in use, but it is intended 
to introduce electricity as soon as pe Information as to the 
conditions can be obtained from the Magistrat dela Ville de Varsovie, 
Varsovie, Russie. 


CLOSED. 


liford.—Tbe Urban District Council has accepted the 
tender of the Consolidated Telephone Oompany to provide a tele- 
phone service to the new hospital at Shadwell, and also to furnish a 
system for inside telephone communication. 


Leeds.—The following tenders have, says the Contract 
Journal, been accepted subject to the approval of the City Council 
for the supply of (a) poles; (6) trolley wire and attachments, in con- 
nection with the extension of their electric tramway systems: J. 
Russell & Son, Leeds, (a) £5,058; British Thomson-Houston Com- 
pany, Limited, London (5) £4,248. 

Paisley.—The Parish Council has acce the 
estimate of Messrs. Jas. Kilpatrick & Son for electric g, &o., for 
ite new offices in Paisley. 


— 


NOTES. 


Side Lights on Cable Routes. In the Melbourne Argus 
of Avoguet 26th we notice a long article (No. 1) under the 
heading of “The Proposed Pacific Cable.” We do not 
intend to criticise this, as it is simply a vechauffé of the 
objections and misleading statements which thoee who are 
interested in opposing the laying of a cable across the 
Pacific take every opportunity of publishing for the con- 
sumption of the colonial public, who have not had the oppor- 
tunity of acquiring a proper insight into the matter. This 
knowledge might have been in their hands had the proceed- 
ings of the Commission of Inquiry, held in the Colonial Office 
at Downing Street at the end of 1896, been presented to the 
House of Commons. The supposed analysis of the Pacific 
scheme now being published in Australia is, as has previously 
been the case, utterly misleading, and evidently springs from 
a biased source. 


Durham College of Science.—On 28th ult. Prof. H. 
Stroud delivered a lecture in the hall of the Darham College 
of Science, in the course of which he dwelt at considerable 
length on the subject of Lord Armstrong's electrical dis- 
charge experiments at Craigside. 


Earth Returns on Tramways.—Apropos of Prof. 
Riicker’s presidential address before the International Оопѓег- 
ence on Terrestrial Magnetism at Bristol, the following extract 
from a recent issue of a St. Louis paper is of interest :—“ What 
may prove the most wonderful electrical discovery of recent 
years has been made by operatives of the Bell Telephone Com- 
pany. Electricity for light and power may be had free as air. 
Auybody with a strand of copper wire may avail himself of 
the mighty force that propels the street cars of St. Lonis.” 
One would suppose, from the above, that the Bell Telephone 
Company’s operatives had solved the problem of converting 
sunlight into electrical energy. They have not, however, 
tapped a new source of electricity; they have merely tapped 
the wandering earth currents of the St. Louis street car 
system. The Bell о Company, of 5t. Louis, have 
recently met with difficulties in working their system, and 
their manager, Mr. G. F. Durant, has discovered that the 
ground under NS: Lonis is saturated with earth currents 
sufficient in power to produce light when a lamp is put into 
circuit between two fairly distant points. Mr. Darant looks 
forward to the happy time when the citizens of St. Louis 
will avail themselves of this new supply for lighting their 
homes, and he even talks of utilising these wanderin: 
currents for power purposes by means of storage cells. 
Probably before his plans are matured the Street Car Oom- 
pany will have come to the conclusion that it does not pay 
to provide the citizens of St. Louis with light and power free 
of charge, or to electrolyse the underground gas and water 
mains upon such an extensive us Таг wil have amended 
their ways. But the discovery by Mr. Durant of the energy 
of some of these earth currente, taken in oonjunction with 
Prof. Rücker's facts as fó the distances to which they may 
travel, open up a new vista. The back garden of the 
thrifty citizen of, say, Blackpool, Bradford, or Dover, may 
cease to be an unremunerative patch of ground, capable only 
of growing weedy crops of vegetables with an infinitude of 
personal care and attention.. The said citizen will notonger 
spend his summer evenings and surplus cash in horti- 
cultural] experimente, but will lay himself out ѓо ѓар earth 
currents, With a few oven shelves buried in his back garden 
and all his available warming pans in the front, and electrical 
contact between the two, his patch of ground may (/) supply 
heat and light to his household, and become in а small degree 
a veritable Eldorado. We do not, however, guarantee success 
to these experiments in this country, and the most promising 
field of operation would certainly appear to be upon the other 
side of the Atlantic. 


Presentation to Mr. Frank King.— An interesting 
ceremony took place at the works of the Electrical Power 
Storage Company, Limited, Millwall, on the 29th ult., in the 
presence of some 800 of the staff and employés of the com- 
pany, on the occasion of a presentation to Mr, Frank King 
on his retirement from the post of manager of the company. 
The presentation, which represented the joint contributions 
of the directors, staff, and workmen, consisted of an illumi- 
nated address, together with a silver centrepiece for the 
dinner table. Mr, John Irving Courtenay, chairman of the 
company, in making the presentation, alluded to the enor- 
mous 2 i the storage battery industry had made since 
Mr. King became connected with the company in 1886, and 
in which the Electrical Power Storage Company had so 
largely participated. Mr. Courtenay pointed out how much 
the company was indebted to Mr. King’s efforts for the 
premier position it now occupied. While expressing their 
unanimous regret that the state of Mr. King's health had 
necessitated his resigning the post of manager, he had much 
pleasure in stating that the company would continue to have 
the benefit of Mr. King’s services as a member of the board 
of directors. Mr. King briefly replied, his deep 
sense of the compliment that had been paid him, and his 
sincere appreciation of the kindly feelings that had always 
b:en manifested by all those with whom he had worked for 
so many years. Mr. Courtenay was supported by Mr. Fred. 
Green (a director), Mr. H. W. Butler (Mr. King's successor), 
Mr. Walter Clark (the works’ superintendent), and Mr, 
W. C. Barford (the accountant). 
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An American Gas Power Station.—The American 
Engineer describes a gas power station using Indiana natural 
gas. In Ohio and Indiana natural gas can be bought for 
94d. per 1,000 cubic feet, The installation in question is at 


Lafayette, and the oost of fuel is oniy 22 per cent. what it 


was before gas power was installed. There are 8 units, each 
consisting of a 125 H.P. engine belted to a 60 kw. dynamo, 
Two are 80 far at work. The dynamos are two-phase West- 
inghouse of 7,200 amperes per minute, 2,000 volte, and 900 
revolutions per minute, They furnish current for 40 enclosed 
aro and 1,000 incandescents, as well as for a 50 Н.Р, rotary 
transformer. The gas engines are Westinghouse type, 
guaranteed to do 125 Н.Р. with not over 14 cubio feet of 
gas containing not fewer beat units than Pittsburg natural 
gas. Their cylinders are 18 inches diameter x 14 inches 
stroke; their speed is 265. They are fitted with a gasoline 
tank and carburator in case of the natural rupply failing, 
as it may do in cold weather. For this gasoline the 
cylinders are provided with a bonnet, which acts to increase 
the clearance, and so reduce compression, and prevent other- 
wise premature explosion. Cooling water is heated to 180° 
and cooled by evaporation in air currents. In this way the 
water is used over and over again, and there is no danger of 


-incrustation as with a constant supply of fresh and, perhaps, 


hard scale-forming water. Four to five gallons of water are 
used by each engine per hour. To each engine are 
provided four tanks of 7 cubic feet capacity to con- 
tain air at 160 Ibs. pressure. There are filled ty 


& small pump on the engine, and in starting, this 


air is used in one of the three cylinders of each engine. 
The air pressure is restored by running the air pump а 
short time, Thus one cylinder acts as an sir motor, while 
the other two are ready to work with gas. Three or four 
revolutions are enough to start with when the middle cylinder 
is cut off from the air and fed with gas. Regulation is by 
an adjusted charge, which is looked on as better for electric 
light work than the more economical method of entting out 
explosions. About a twelfth of a penny per H.P.-hour will 
be found possible with gas at 84d. per 1,000 feet. Indiana 
nataral gas is very rich in hydro-carbons, yielding 1,050 heat 
units per cubic foot. It may be diluted with 12 to 14 times 
its volume of air. The cranks are at 120°. The throttling 
of the inlet, by which regulation is «ffected, has the effect of 
reducing the compression. The mixture is constant, so that 
pot only is leas gas admitted on a throttling stroke, but less 
Ed ence the reduced pressure of compreseion after such 
a stroke, 


A Convenient Rule fur the Calculation of Three- 
phase Circuits,— One of the most popular circuits in 
multiphase transmission is the three-phase, three-wire system. 
The calculation of the proper sizes of wire for a power traos- 
mission upon this system has frequently bothered devotees of 
direct current, In attempting its solution, says the Ameri- 
can Electrician, they very shortly are.tangled up with the 
Fquare root of three, which bas unaccountably incorporated 
Itself into their calculations, and they are also likely to calcu- 
late the three drope, one on each wire, and are then in a 
quandary es to whether these should be added, averaged, or 
the third neglected. A simple and satisfactory rule is the 
following :—The ratio of the amounts of copper used for 
equal power, drop, and voltage is 100 for the single-phase 
and 75 for the three-phase system. The single-phase system, 
ва is wel known, is calculated by ordinary direct current 
rule, and uses two wires. The three-phase system uses 
three wires. It then follows that, if we calculate the proper 
size of wire by ordinary direct current roles, and then divide 
the circular millege of that wire by 2, we sball have the 
proper size of wire for & three-phase circuit, because 75 per 
cent. of the volume of two wircs of a given size is equal to 
a оше of three wires of half that size, lengths being 


The Italian Electro-Technical Association, — The 
second annual meeting of the Associazione Elettrotecnica 
Italiana was held in Tarin from the 25th to the 28th ult, 
When papers were read by Ing. Lorenzo Ferraris on “ Elec- 
tricity at the Turin Exposition,” and by Ing. E. Cairo and 
1 E 1 pn “The Application of Electric Traction on 


Personal.—Mr. Reginald J. Wallis-Jones informs us that 
he has entered into partnership with Mr. M. O. Dent for the 
purpose of carrying on business as consulting electrical engi- 
neers at 86, Great George Street, S.W. Mr. Wallis-Jones 
has had about 17 years varied experience in electrical work, 
and will report on electrical schemes of every description. 
Personal supervision will be 1 to this work, and also to 
the testing of electrical machinery and plant. We under- 
stand that Mr. Wallis-Jones has been retained as engineer by 
the Electric Welding Company, with which he has been 


associated. 

Mr. J. H. Woodward has resigned the position that he 
held as chief of the staff of Thomas Parker, Limited, Wolver- 
hampton. » 

Dr. J. Erskine Murray, the assistant Professor of Physics 
in the Heriot-Watt Oollege, has been appointed electrician to 
the Wireleas Telegraph and Signal Oompany. 

Mr. George A. Z den has resigned his appointment 
on the technical staff of the Brush Electrical Engi- 
neering Company, in order to take up the position of 
managing engineer to Mr. W. C. O. Hawtayne, consulting 
engineer, of 20, Bucklersbury, E.O. Daring his 10 years’ 
service with the Brush Company, Mr. Zeden has spent eix 
p in their estimating department in London, and before 
eaving on Friday last, he was presented by some of bis 


immediate friends and colleagues at the head office with a 


handsomely fitted travelling bag, as а mark of their warm 
personal regard for him. | 

Lord Salisbury is stated to have intimated to the Marquess 
of Tweeddule that Her Majesty has been pleased to confer 
upon bim the Ribbon of the Thistle, vacant by the death of 
the Earl of Mansfield. The Daily Telegraph, commenting 
upon the matter, says :—“ Since his Lordship quitted political 
life in 1878 he has been deeply and activel кур gn the 
management of telegraph companies, and he succeeded the 
late Sir John Pender in the chairmanship of those which 
are popularly known as the ‘Eastern’ group. As Lord 


William Hay he was one of the first directors of the cable 


from Malta to Alexandria, whioh was the nucleus of the vast 
апа сарае system that connects London with the Far 
Kast to-day. Indeed, he is the E director of all 
the original Pender companies. Lord Tweeddale has also 
been chairman of the North British Railway Company 
during the past 12 years. He is a man of strong business 
habits and simple tastes, which were acquired during his 
Anglo-Indian experience of 15 years—a period covering the 
whole of the Indian Mutiny, in the course of the suppres- 
sion of which he earned at Simla signal oredit." The Zele- 
graph assumes that this honour is in recognition of the 
admirable manner in which, for five years, Lord Tweeddale 
represented the Queen as Lord High Commissioner to the 
General Assembly of the Church of Scotland. 

Mr. Val. A. Fynn hag resigned the position of chief elec- | 
trician to Messrs. Easton, Anderson & Goolden. 


Gas and Electricity—A number of members of the 
Incorporated Institution of Gas Engineere, while holding 
their conference at Munchester, went through the Bradford 
and Gaythorn Gas Works, under the guidance of the Gas 
Committee of the Corporation. At the invitation of the 
Lord Mayor, who is chairman of the Gas Committee, the 
visitors afterwards had luncheon at the Town Hall. The 
Lord Mayor, in welooming the visitors, eaid it seemed а very 
extraordinary thing that not only in Manchester, but in 
other large towns where electricity had become a great 
factor, an increased production of gas had kept pace with the 
demand for electricity, Manchester, five years ago, started 


an electric light installation, which at the time was thought 


to be a large one, as it consisted of 20,000 16 C.P. lamps. Jt 
was thought that this would last for a decade at least, but it 
did not last for 12 months, Since then there had been an 
enormous number of electric lamps brought into nee; but 
notwithstanding that, there had been a considerable increase 
in the demand for gas, 


The Institution of Junior Engineers.—The annual 


general meeting will be held on Fridsy, October 14th, at 


8 p.m., at the Westminster Palace Hotel, for the reception of 
the Council's report, for the election of officers for the 
eighteenth session, &c, 
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Lightning Arresters.—In connection with Mr. Preece’s 
remarks on lightning arresters in the oourse of the B.A. 
. motor discussion, the following letter appearing in the Western 
Electrician from the pen of Mr. W. R. Garton will be of 
interest :— 

Allow me to say a few words relative to the installation of light- 
ning arresters. I have had considerable experience with this class of 
work, and I have noticed several improper methods, which may be 
avoided without difficulty. 

For one thing, it is always well to follow the directions given by 
the manufacturer. Allelectric railway and light companies employ 
men olassed as linemen or electricians, who are entrusted with the 
installation of the various instruments or devices which are purchased 
for their plants. It is often the case that these men trust to their 
own normen rather than to the judgment of the manufacturer, and 

the apparatus in accordance with their own ideas. This is a 
mistake. It is not that these men are not well versed in their busi- 
ness; they are often in possession of valuable information gleaned 
from their own practical experience; but it is always better to carry 
out the instructions of the manufacturer, and to let him shoulder the 


I have found many such cases to explain the reason for the failure of 
lightning arresters to plante, transformers, &. 
wires should never be curled or twisted 


To test lightning arrester grounds, especially on railway circuits, a 
bank of five lamps should be carried, and if, when the terminals of 
the lamp circuit are connected with the line and the ground terminals 
of the lightning arresters, the lamps come to candle-power, the 
pou may be considered as . Otherwise it should be 

rov 


circuit. ere installations have been made in this wa 
oving the installation from the wire at the top of 
the and driving a wooden wedge into the pipe to force the wire 
inst the pipe to keep it in that position. The ground wire should 
never be alive, and therefore there is no danger from having the wire 
connected with the pipe. Lightning arresters which were unsatis- 
чалі Meda the wire run through the pipe have proven very satisfac- 
tory making the change suggested here. 


Electrolytic Action on the Brooklyn Bridge.—A 
recent accident on the bridge, which resulted in the buckling 
of several of the girders, has been the subject of numerous 
scare heads in the American daily papers, and mysterious 
illusions to the deadly current which is supposed to be con- 
tinually gnawing at the foundations of the bridge. There is, 
without question, says the American Electrician, a consider- 
able current flow in the cables of the bridge. This is 
evidenced in numerous ways. A compass needle placed over 
the cable will deflect at right angles thereto, and frequently 
flashing arcs are noticed between the traction cables and the 

ulleys on the traction cables and the pulleys at the termini. 
Fhe current has been thought to have its origin at the foot 
of Falton Street, where there is heavy traffic and frequently 
congestion of traffic. From this point the current that is 
fed into the ground must reach the Kent - Avenue power 
house by a somewhat circuitous route around Wallabout 
Bay. А portion is sup {о enter the bridge at the 
Brooklyn anchorage and traverses the cables, for the most 
part, across the river to the New York end. It thence pro- 
ceeds up the East River shore and across the river above 
Wallabont Bay to the station. Experiments with the oom- 
pass needle, however, show that the ourrent is frequently 
travelling toward Brooklyn, and therefore that the traffic at 
the New York end has raised that locality above the Fulton 
Street potential. Particularly is this the case when the 
bridge trains are operated entirely by electricity. Wherever 
the current leaves the bridge structure is the point to be 
watched. The cable anchorages, set as they are in masonry 
and concrete, seem to afford a rather poor exit for the cur- 
rent, for it is inclined to follow the traction cables into the 
termini. Important matters like this, however, should not 
be decided on speculation ; it should be definitely determined 
jast how much current enters the cables and where it 
is leaving them. It ought not to be a difficult matter to 

rovide some immense copper clamps to grasp the cables just 
before they enter the anchorages and securely ground them, 
in this way deflecting the current from the anchorage proper, 
and, comparatively speaking, it should be an inexpensive 
undertaking. 


tions of the jury, and they decided that slipper 


The Bradford Tram Fatality.—At the resumed inquest 
last week in connection with the death from the electric 
tramear accident in the city, Mr. W. J. Waugh, C.E., pre- 
sented his report of an examination made on instructions 
from the coroner. He said that as the result of teats and 
his own experience in the working of tramways, he believed 
the car was equipped with sufficient brake power to keep it 
under control, and to bring it to a stand if intelligently used. 
The distance, however, in which that could be done in the 
case of a car having obtained considerable momentum was 
too great; in the case of hand brakes it was 160 yards, and 
in the case of electrical brakes 200 yards. He recommended 
the application of a slipper brake to each car and an increase 
in the supply of sand on each platform. The town clerk 
disputed Mr. Waugh's distance in tests, and said he had 
had the momentum of two cars, which was unfair. Finally 
it was agreed that other testa should be made on Mr. Waugh’s 

lan, and such as the Corporation and the makers of tke 
rake suggested. The inquest was resumed on Wednesday. 
Mr. Waugh's tests were made with a pilot car attached, bat 
others were made by the Corporation and Westinghouse 
Electrical Company with a single car, and the distances of 
stopping were much less. The jury returned an open verdict, 
and added that Mr. Waugh’s recommendations should be 
adopted, and that until they are the trams should cease 
running. On Wednesday afternoon the Oorporation 
Tramway Oommittee met to consider the ко 
ев 
already ordered should be fitted as an additional pro- 
tection to satisfy the public, and that additional sand bores 
should be fixed. In view of the ae as to the efficiency 
of brake power and experiments by M. Regnier, of the 
Westinghouse Company, they, however, decided to take no 


action for stopping the service of cars. 


Aluminium Cenductors for Power Transmission.— 
We learn from an article in the New York Electrical 
Engineer that a scheme is being carried out which will bring 
the water power of the Snoqualmie Falls to the cities of 
Seattle and Tacoma, Wash. The company may furnish 
4,000 kw. at Seattle and 2,000 kw. at Tacoma. The most 
important feature of the undertaking is the use of alumi- 
nium wire for the transmission line. Engineer Johnston 
ваув:—“ We have succeeded in making contracts for a 
supply of aluminium wire at prices that make it cheaper 
than copper for our purpose. The metal we are to use 
wil be of remarkably pure quality, being guaranteed to 
contain 99:80 per cent. of aluminium, and not more 
than 0°25 per cent. of iron and 0°30 per cent. of silicon. 
This will be alloyed with 1:50 per cent. of pure lake o v 
We shall use Бос 150,000 lbs. of it." This is the fire 
large transmission to use aluminium, and marks an important 
step in electrical engineering, for while aluminium has been 
talked of for some time for this p , price or some other 


factor seems to have stood in the way of its practical use to 


any extent over long distances. The pole line is for the moet 
on the country roads, but in some cases a private right of 
way has been secured for а small sum. Large trees liable to 
fall on the line have all been cleared away. The poles were 
all purchased in the surrounding country. Wooden pins and 
cross arms will be used. Two circuits of three No. 2 alumi- 
nium wires each will run to Seattle, and two circuits of three 
No. 8 aluminium wires each will run to Tacoma. Thus each 
pole line will six wires, There will be two cross arms 
on а pole, and the pins will be arranged so as to bring the 
three wires of each circuit at the corner of an equilateral 
triangle. Triple petticoated lain insulators, known a8 
the Redlands type becanse on the Redlands, Oal., trans- 
mission, will support the aluminium conductors. Poles will 
be set about 120 feet apart. 


Appointment Vacant.—A demonstrator is wanted for 
the City and Guilds Technical College at Finsbury to take 
charge of the laboratory classes in elementary electrical engi- 
neering and physical laboratory work, &c, See our Official 
Notioes this week for parti 


— 


„э 


Vol. 43. No. 1,089, Остовив 7, 1898.] 


THE ELEOTRIOAL REVIEW. b88 


The Technical Separation of Copper.—During the 
electrolytic refining of copper the following foreign metals 
contained in the anode (crade copper) pass directly into the 
anode mud, viz.: silver, gold, platinum, bismuth, tin, 
arsenic, antimony, and lead; whilst others are only pre- 
cipitated from the solution on long standing or after satura- 
tion. The more positive metals, nickel, cobalt, iron, and 
zinc, op the other hand, are dissolved out of the anode 
along with the copper, but are not deposited on the cathode 
owing to the low E.M.F. employed. The bath, which was 
originally an acidified oopper sulphate solution, thus 
becomes richer in these positive metals and poorer in copper. 
If the anode contains much larger quantities of the posi- 
tive metals than are usually found in crude copper, e.g., 
German silver, brass (old cartridge cases), &c., then pure 
copper will be deposited on the cathode as before, provided 
the E.M.F. does not exceed that generally employed in the 
electrolytic refining of copper. The problem which B. 
Neumann recently set himself was to determine the effect of 
the large quantities of positive metals dissolved in the bath 
on the nature of the copper deposited on the cathode. The 
conclusions а& which he has arrived may be summarised as 
follows :—4Alloys of copper with the more positive metals, 
nickel, cobalt, iron, zinc, and aluminium, may be refined in 
the ordinary E The copper only is deposited on the 
cathode, whilst the other metals remain in solution. The 
E.M.F. per bath should not much exceed 0°5 volt. As the 
electrolysis proceeds the resistance of the electrolyte increases, 
owing to its becoming poorer in copper and richer in the 
other metals, and for this reason the efficiency of the current 
falls. But not only is this ко, but the quality of the copper 
deposited gets worse and worse, so that practically the eleo- 
trolysis must be stopped at a certain point. The experiments 
of Forster and Seidel have shown that the precipitation of 
brownish-red powdery copper is connected with a certain 
low concentration of the copper ions in solation, and, hence, 
during the refining of the above alloys, a point must ulti- 
mately be reached when spongy copper is deposited. Addi- 
tion of more free sulphuric acid can in no way prevent this. 
According to the law of mass action it would rather tend to 
facilitate the formation of spongy copper. "This being so, 
the suggestion of certain authors to employ nothing but 
sulphuric acid in the bath is misleading. Starting with a 
bath containing sulphuric acid only, the copper obtained by 
the author still remained spongy in texture, even after the 
electrolysis had been allowed to proceed for 20 hours. It 
has also been stated that during the refining of the above 
alloys the bath ultimately becomes entirely free from copper. 
This is not borne out by actual experiment, and the author 
considers it cheaper to remove the remainder of the dissolved 
copper by means of sulphuretted hydrogen than by the intro- 
duction of insoluble anodes, or anodes composed of the more 
positive metals. Since an Austrian firm has succeeded in 
electrolytically refining crude copper containing 20 per cent. 
of impurities, the author considers that Canadian nickel ore 
will probably, in the near future, become of greater import- 
ance, if it can be treated in a similar manner. The above 
I$ an abstract of a paper in the Zeitschrift für Elektrochemie, 
IV., 816—822 and 338—838, by B. Neumann. 


American Amalgamation.—The rumour circulated 
some weeks ago of the amalgamation of the Westinghouse 
Electrical Company, of Pittsburg, and the Walker Electrical 


Company, of Chicago, seems to be quite correct. The American 


elec papers give details of, and make comments upon, 
the ama tion. It is stated that the combination will 
Prevent farther patent litigation between the two parties, 
and as the Westinghouse Company and the General Electric 
have an agreement, there may be peace and low legal 
expenses for the three concerns. The lawyer has made many 
thousands of dollars out of some of these companies in the 
past, but in the future he will be comparatively briefless, 
80 far as they are concerned, and perhaps the poor share- 
holder will, in а small measure, be gainers. 


Electric Launches in Ceylon.— Three electric launches 
are to supersede the present steamboats plying on the lake 
between the Pettah and Slave Island. 


Appointments.— Mr. W. Beckit Burnie has been appointed 
to the vacant Senior Demonstratorship in Electrical Engi- 
neering at the South Western Polytechnic, Chelsea. Mr. 
Burnie has studied at the Nottingham University College, 
under Prof. Ayrton at the Central Technical College, 
under Prof. Weber, of Zurich, and has been employed by 
5 Laurence Scott & Co., and by Messrs. Siemens Bros. 
and Co. 

The directors of the Glasgow and South-Western 
Railway have appointed Mr. George Russell (who hag acted 
as interim telegraph superintendent for the last 12 months) 
to be telegraph superintendent of the company. 


The Civil Engineers’ Examination.—There has been 
arranged at the Battersea 5 a special course of 
evening classes in preparation for the examination of the 
associate membership of the Institution of Civil Engineers. 
Instruction is being given in theoretical and elementary 
applied mechanics, the theory of structures and the 
strength and elasticity of materials. The classes, which 
commenced on September 26th, are being conduoted by the 
Principal, Mr. S. H. Wells, and others. 


The Proposed New Physieal Laboratories for the 
Owens College.—On Tuesday, the 4th inst., the founda- 
tion stone of the new physical laboratories for the Owens 
College, Manchester, was laid by Mr. Henry Simon. The 
new laboratories will, when completely, be the finest of their 
kind in the country, the estimated cost for building and 
equipment being £30,000, and the ground area being ex- 
ceeded only by the physical laboratories of the John Hopkins 
University of Baltimore, and the Darmstadt Polytechnic. 
The Owens College is indebted to the generosity of two 
anonymous donors, who have given respectively £10,000 and 
£5,000, to Dr. Ludwig Mond and Mr. Henry Simon, who 
have each contributed the sum of £1,000 towards providing 
these magnificent laboratories. In Prof. Schuster, Owens 
College is fortunate in ing one who does his utmost to 
encourage individuality of character and originality of thought 
in the students committed to his care. He realises that the 
value of education cannot be estimated by university 
degrees, but by its effect in producing men capable of bene- 
fiting their fellow creatures. In these new laboratories, 
which will be under the direction of Prof. Schuster, the com- 
mercial applications of electricity will occupy a prominent 
place, and a special feature will be the provision for large 
currents for electrical furnace work. Electrical engineering 
merits a department of its own in an important centre like 
Manchester, and it is to be hoped that before long Owens 
College may be enabled to further the progress of electricity 
in its applications to commerce to astill greater extent bythe 
establishment of such a department and by encouraging a 
fall undergraduate course in the subject. 


The Aron Electricity Meter.—The company which 
is being brought out to farther exploit this meter has, 
we think, a good thing in hand. The meter as 
now made is self-winding, reads direct in В.Т. 
units, and having been in use for several years, 
defects which were found to exist in the original apparatus 
have been weeded out, so that the instrument may 
now be considered as quite reliable; in principle it 
is thoroughly sound. The capital, £250,000, may be 
considered high, but it includes the business throughout the 
world. It is interesting to note how the reviewer of style 
rather than of matter in the “Society” paper of the profession, 
has completely climbed down from ihe lofty position to which 
he soared last week with regard to this venture. Then he 
could not by any means recommend it; now he cannot find 
words enough with which to sing ita praises. What has 
happened in the interim ? 


Since When ?—“ W. M. M." wishes to know “since 
when has dissipate’ been an intransitive verb?” We would 
also like to ask since when has “the more part of it might 
have been written any time in the last 15 ” been con- 


sidered a good example of English as she is written? 
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NEW COMPANIES REGISTERED. 


Marquand Accumulator Company, Limited (58,923). 
his company was registered on September 26th, with а capital of 
£20,000 in £10 shares, to enter into an agreement with A. J. Mar- 
quand and the Electric Insnlation Syndicate, Limited, and to carry 
on the business of electricians, electrical engineers, suppliers of eleo- 
tricity, and electrical apparatus manufacturers. e subscribers 
(with one share each) are:— J. Guthrie, Kynin Terrace, Penarth, shi 
owner; L. B. Atkinson, Western Mail Buildings, Cardiff, civil engi- 
near; M. Gunn, Mount Stuart Square, Cardiff, abipowner; T. 
Hey wood, Thornlibank, Oardiff, ship broker; F. Marson, Tillington 
House, Cardiff, gentleman; P. A. V. Robinson, Cardiff, merchant; 
A. J. Marquand, 2, Dock Chambers, Cardiff, engineer. The number 
of directors is not to be less than three nor more than eight; the 
first are Lord W. Beresford, M. Gunn, Н. B. Maiquand, F. Marson, 
T. McM. Heywood,J. W. Palmer, L. B. Atkinson, and A. J. uand; 
remuneration, £300 per annum, divisible. Registered office, 2, Dock 
Ohambers, Cardiff. 


Medical Battery Company, Limited (58,940).—This 
company was registered on September 27th, with a capital of £5,000 
in £1 shares, to acquire the rights, copyrights, patents, and busineeses 
formerly owned and carried on by Cornelius B. Harness, and to carry 
on the buriness cf electrical appliance manufacturers, and proprietors 
of electrical and mechanico-therapeutical institutione. The sub- 
ecribers (with one share each) are :—O. B. Harness, 21, Baker Street, 
W., gentleman; L. F. Aspinall, 8, Pa'k Lane, Leeds, electrician; 
Н. C. Simmonds, 4, Newman Street, W, gentleman; G. W. Hare, 9, 
Park Ter ace, W., clerk; J. Alexander, 44, Summerley Street, Earls- 
field, B.W., engineer; W. Shields, 1, Dryden Mansions, West Ken- 
sington, accountant; H. Russell, 7, Goldemith Road, Acton, secretary. 
The number of directors is not to be less than two nor more tban 
five. The first are O. B. Harness, and another to be afterwards ap- 
pointed. Remuneration, ö per cent. of the net profits divisible. 


Electric Lamp 8upply Company, Limited (58,944).— 
This company was re d on Beptember 27th, with а capital of 
£10,000 in £1 shares, to acquire the business carried on at 60, Queen 
Victoria Street, E.O., as The Electric Lamp Supply Company," to 
eiter into an agreement with A. M. Day, and to carry on the business 
of manufacturers of, agents for, and dealers in electric lamps, plant, 
a 8, &c. The subscribers (with one share each) are:- A. W. 
Maxwell, 148, Burnt Ash Hill, Lee, secretary; Н. Maxwell, Holm- 
bury Cottage, Hook End, Surbiton, publisher; A. V. Smitb, 19, 
Liverpool Road, Thornton Heatb, tea broker; A. M. Day, 60, Queen 
Victoria Street, E C., electrical engineer; R J. Dale, 55, North End 
Road, West Kensington, agent; G Pistell, 7, South Norwood Hill, 
electrician: E. W. C. Patten, 72, Salmon Lane, Limehouse, E., clerk. 
Tbe number cof directors is not to be less than two nor more than 
five; tbe first are A. W. Maxwell, H. Maxwell, and A. M. Day ; quali- 
fication, £100. Registered office, 60, Queen Victoria Street, Е.С. 


Universal Electrical Advertising Syndicate, Limited 
(58,960).—Tbis company was registered on September 28th, with а 
capital of £20,000 in £1 shares, to enter into an agreement with R. 
Halford, G. Wigley, A. J. Chamberlain and A. E. Blake, and to carry 
on the business of advertisers by means of electricity or otherwise, 
advertisement contractors, mechanical and electrical engineers, and 
electrical apparatus makers. The subscribers (with one share each) 
are:—A. J. Chamberlain, St. Peter's Church Walk, Nottingham, 
chartered accountant; A. E. Blake, Prudential Buildings, Notting- 
ham, stockbroker; R Halford, Bt. Peter's Ohurch Walk, Nottingham, 
estate agent; G. Wigley, Warser Gate, Nottingham, silk mercbant ; 
F. Marchant, St. Peter's Church Walk, Nottingham, chartered 
accountant: W. M. Hicking, Queen's Road, Nottingham, lace dresser; 
A. O. Hines, Egypt Rcad, New Basford, clerk. The number of 
directors is not to be less than two nor more than six; the subscribers 
are to appoint the first; qualification, £250; remuneration as the 
company may decide. 


Drake & Gorham Electric Power and Traction 
Company, Limited (58,963)— This company was registered on 
September 28th, with a capital of £250,000 iu £1 ebares, to enter 
into an agreement with the Drake & Gorham Electric Power ard 
Traction (Pioneer) Syndicate, Limited, and to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity, and electrical apparatus manufacturers. The subscribers 
(with one sbsre each) are R Dand. 52, Durham Road, Manor Park, 
E, secretary; О. B. Oxenburgh, 81, Ramsden Road, Balbam, 8.W., 
gentleman; F. К. King, 19, Edna Street. Battersea, 8 W., clerk; 
J. S. Hyslop, 37, Herrick R sd, Highbury, N.,clerk; W. R Long, 67, 
Mildmay Grove, N., clerk; J. Orowther, Albert Square, Altrincham, 
secretary; A. M. Taylor, 62, Heathwood Gardens, Chariton, engineer. 
The number of directors is not to be less than three nor more than 
nine; the subscribers are to appoint the first ; qualification of first 
directors, £100, of others, £500; remuneration, £100 each for the 
first year, and 41,5С0 per annum divisible afterwards. 


Crowdus Accumulator Syndicate, Limited (58,966). 
his company was registered on September 29th, with a capital of 
£50,000 in 35,000 £1 shares, and 30,000 10s. shares, to enter into an 

“agreement with Max Friend, and to carry on the business of elec- 
tricians, suppliers of electricity, and manufacturers of, and dealers in, 


(including 


The Dover Corporation Electrio Tramways.—The receipts 
' e 


electrical plant, batteries, dynamos, engines, motors, cycles, 
Фс. The subscribers (with one sbare each) are:—J. 7. Boule 
merchant; W. A. Crowdus, electrician, aad Е. F. Sheridan, attorney. 
at-law, all of 15, Coptball Avenue, E. C.; Max Friend, 32, Billiter 
Buildings, Е.С, merchant; O. R. Blacke, Kt., C.B., 111, Piccadilly, 
Апанар da vid d Кыа внес ТАША landowner; D. Н. 
28, Victo ; B. W., gentleman. i without 
articles of association. m 


Imperial Tramways Company, Limited (58,981).— 
fuis company чы кше оп tember 29th, with a capital ot 
£300,000 in £10 shares (10,000 £6 per cent. cumulative preference) 
to enter into an agreement with a company of the same name and its 
liquidator, to acquire, equip, work, and maintain any railway: 
ht railways), tramways and omnibus and 
to carry on the business of an electric lighting company. The sb- 
scribers (with one share each) ате: - Geo. White and Samuel White, 
Clare Bt. House, Bristol, stockbrokers; J. О. Robinson, 88, High 
Road, Chiswick, W., civil engineer; H. O. Godfray, 60, Fins 
Pavement, E C., solicitor; Е. Everard, Broad Street, Bris 
rinter ; C. Challenger, Tramways Centre, Bristol, manager; В. Hare, 
ryleport Street, Bristol, chartered accountant. The number of 
directors is not to be less than two nor more than four. The sab- 
scribers are to appoint the first; qualification, £500; remuneration 
as the company may determine. 


Anglo-Cuban Syndicate, Limited (58,999).—This 
company was registered on September Soth, with a capital of £50,000 
in £1 sbares (5,000 founders"), to construct, execute, build, carry ouf, 
equip, and maintain telegraph cable or telephone services, railways, 
stations, warehouses, tramways, docke, harbours, piers, water works, 
markets, bridges, £c., in Cuba or elsewhere. The subscribers (with 
one share each) are:—A. J. Secretan, 54, Old Broad Street, E. O., 
accountant; C. H. Yarmouth, 3, Sandwell Mansions, West Ham 
stead, merchant; W. A. Leigh, 1, Beechfield Road, Catford, В 
clerk; J. H. Brodie, 57, Holly Park Road, New Southgate, N., 
gentleman; F. W. White, 8, High Street, Highgate, N., secretary; 
Н. B. Fleming, Park House, Ingrave, Brentwood, major; T. G. 
Hensler, 2, Gisburn Road, Hornsey, N., gentleman. The number of 
directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, £10; remuneration, 
£100 each per annum. 


Eastern Telegraph Company.—The board announce the 
payment on 14th prox. of a dividend at the rate of 34 per cent. per 
annum, less income-tax, on the preference stock for the quarter 
ending Beptember 30th, and the usual interim dividend of 2s. 6d. per 
share on the ordinary shares, free of income-tax, in respect of profi 
for the quarter ended June 30th last. 


British Columbia Electric Railway Company, 


Limited.—The half-yearly interest on the 44 np cent. debentures, 
te 


due 15th inst., will be paid on and after that at the offices of 


Messrs. Sperling & Oo., 8, Austinfriars, E.O. 


Stock Exchange Notice.—Application has been made 
to the Stcck Exchange Committee to appoint a special settling day 
in and to grant a quotation to Metropolitan Electric Bupply 
Company, Limited—Further issue of 22,500 ordinary shares of £10 
each, 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Com Limited.—The receipts for the 
week ending Se Кеше: 98th, 1898, e £2,958 7e, 8d.; corresponding 
period, 1897, £2,712 13s. 10d.; increase, £245 13s. 6d. 


The City and South London Railway Company.—The receipts for the week ead: 
ing October 2nd, 1898, were, £024. week en October 8rd, 1897, 
£996; increase, 229 ; total receipts for half-year, 1898, £18,269; 
period, 1897, £12,621; inorease, £648. 

tor the v 

nding October lst, 1808, were £209 5s. 8d.; week ending October йни 

1897, £146 5s. lld.; increase, £62 19s. 9d.; total receipts $0 October 1% 

1896, £6,416 16s. 4d. 


The Dublin United Tramways Company.— The receipts for the week ending 
Beptember 30th, 1898, were as follows:—D. U. T. Co., horse cars, 870 
16s. 5d.; ditto, electric cars, £421 16s. 10d.; D. 8. D. Co., electric т Со 
28. 9d.; total, £8,682 169. ; corresponding week last year—D. С. ЖЕК 
horse cars, £2919 вв. 34.; D. B. D. Co., electric cars, £585 2s. 3d. ; nd. 
£3,504 108. 5d.; increase, £178 5s. 7d.; aggregate to date, £57,890 us 44 
aggregate to date last year, £53,403 Зв. 7d.; increase to date, £4,487 кес м 
Worked:- The mileage open is 18 miles electrically, 81 miles by ho * ing 
against 8 miles electrically, and 84 miles by horses, for the correspo 

` period last year. 
The Liverpool Overhead Railway Company.—The receipts for the week ending 


October 2nd, 1898, amounted to £1,597; corresponding week last year, 
£1,350; inorease, £247, 


for 
The Western and Brazilian Telegraph Company, Limited.—Tbe receipt 
the week ending September 80th, 1898, 1 ded 17 cent. Cone 
gross recel payable to the London e ee ta A telegraph 
pany, Limited, were £8,880. 


Vol. 43. No. 1,069, OCTOBER 7, 1908.] THE ELECTRICAL REVIEW. 585 
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pie Closing Слові аон ое 
Present os DE 
Lana nk Bhare tho nab iroa years, | uris | Garoa | "бым 
1806 1596. | 1897. Highest.| Lowest 
187, 4007 African Direct Telegraph, 4 Y Debs. ; oe |10014 GBH oes *. 1100 —104 |100 —104 
25,000 | Amazon Telegraph, shares Ws. Tas Ме же | a ө Е 6— 7 6— 7 e 
125,000 Do. do. 5 95 Debs. Red. ... ess vix s. | 100 | ... a . | 92 — 95 92 — 95 — vee 
928,9601! Anglo-American Telegraph  ... - ... „ Stock 2 98/22 18s| 3 63 — 66 63 — 66 633 
8,038,020! Do. do. 6 % Pref. esse ere Stock E ie s 68 6% 1154—1164 31154—1104 | 1164 | 116 
3,038,0201 Do. do. r 925 Хе ... [Stock — sag 153— 16} 15#— 16} I —— 
130,000 | Brazilian Submarine Telegraph ~ wl 10]7%|7%|7% | 15j— 16} | 1593— 164 163 153 
75,0001 Do. do. Debs. And serios, 1906 .. | 100 5 .. 111 —115 111 —115 Te 
44,000 | Chili Telephone, Nos. 1 to M 000 id "T 5|4 4 23— 8} 21— 84 
10,000,000$| Commercial Cable T $100 | 7 8 Ф 180 —190 180 —190 


918,297] Do. do. Sterling 600 year 4 Y Deb. Stock Red. Stock . 105 —107 [104 —106 xd 1053 105 


I: 
8 
224,850 | Consolidated Telephone Construction and SUEDE 10/- | 1 2 ф 9 82 — == ө 
16,000 | Cube Telegraph ... i ids -— T" Gas 10 85 8 7 m i: x en ә 
6,000 Do. 10 % Pref. iss T eee ave 188 10 10 10 10 15 — 16 15 — 16 
12,931 Direct t Spanish bc um bus "E 5 | 4 4 4 4— 5 4— 5 хд 
6,000 до. Cum. Pref. 5 по % 10 % 10 10 — 11 10 — 11 xd 

80,0001 Do. do. Debs., Nos. 1 to 6,000 —. 50 | 4 4 44% |103 —106% |103 —10695 | ... E 

60,7101 Direct United States Cable e wee 20 22 24% | .. | 1143— 12 114— 12 1118 11 
120,000 | Direct Weat Indis Cable, 44 95 Reg. Deb. ‘ve ad 100 | 5 ——— .. | 100—108 101 —104 UN TE 
400,000 | Eastern Telegraph, Nos. È to 400,000 sese s. 10637 | 6% |7 Ф 172— 18} 172— 18} 18A! 178 

1,295,000 Do. 34% Pref. Stock ы .. | 10| en .. 105 —108 |105 —108 | 106j | 105} 
40,000 Do. Prov. Certs., 50 % paid is is T . | 62 — 55 62 — 55 ide sias 
89,900 Do. 2 Debs., Topay bl August, 1899... | 100 | 5 5 95 | 5 95 |100 —103 |100 —103 " 

1,802,615 Ро. Mort. Deb. Stock Red. ... ... [Stock] 4 4 @ 4 126 —130 126 —130 1273 m 

250,000 Pantara ron Australasia, D China Telegraph ... | 10 | 7 T 7 $ 174— 18 174— 18 174 | 178 
o 6 us. Gov. Sub.) Deb., 1900, red. ann. 

25,2001 drgs., reg. 1—1,049, 8,976—4,326 [| 100 | 5 5 6 „ | 99 —103 1100 —104 "NE ET 
100, 500 Do. do. Bearer, 1,050— 3,975, 4,827—-6,400 100 6 $ 6 Ф 6 & 100 —103 101 —104 ae 988 
320,000 " Do. 4 % Deb. ee se * 4 4 4 125 —129 125 —129 1274 | ... 

astern and South African Telegraph, 5 9) Mort. Deb., se = EX 

85,1001 { 1900 red. ann. drgs., Reg. Nos. 1 to 2,348 b 100|625 5 | 7" |99 —108 100—104 | |. 

46, 5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 5 5 * |100 —103 |101 —104 M es 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 | 4 4 ... |102 —105 102 —105 — Se 
200,0001 Do. 4% Beg. Mt. Debs. . Zub. :) 1—8,000 | 25 4 4 .. 104 —107% |104 —107% | . ses 
180,227 | Globe Telegraph and Trust ... e . | 10.4 4 4h 12 — 124 | 12 — 124 122 
180,042 Do. do. 695, Prof.  ... i. as 106 6 6 169— 17} | 163— 17 17k | 163 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 10 284— 284— : 283 | ... 
160,0001 Do. do. do. do. 5 Debs. ..] 100 | 5 5 5 101 —104 |101 —104 T i 
97,000 Halifax & Bermuda Cable, 44% lst. Mt. Dbs., w n.1-1,200, rd. 100 | . " * (100 —104 |101 —104 i sei 

17,000 | Indo-European Telegraph ese wee wee 26 10 10 10 61 — 64 51 —54 р: id 
100,000] London Platino-Brazilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 6 109 —112 109 —112 aie m 

28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 ee 5 4 4 4 . 
484,597 | National Telephone, 1 to 484,507  ... ... re 5 | 54 54 6 58— 558 58— 58 6) 

15,000 Do. 6 Cum. lst Pref. ... 988 ..| 10/6 8 6 18 — 16 12 — 14 

15, 000 Do. 6 н Cum. 2nd Pref. ... 10 | 6 6 6 13 — 15 12 — 14 13} 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 6 58— 58 59— 56 5# 

1,329, 4711 Do. 33 % Deb. Stock Red. а Stock| 34 33 34 100—105 |100 —106 

171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 6 — 2 i— 1 re bid 
100,000!, Pacific and European Tel., 4 9 Gaar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 1105 —108 ES sér 
11,839 | Reuter’s ... cis s 585 NES 8156 b 5 8— 9 8— 9 ез 
8,381 | Submarine Cablea Trust ss 20 is 7 . |Cert.| . . |186 —141 136 —141 

58,000 United River Plate ерине. . © dis 5 | 4 6 6 95 
146, 7831 Do. do. 5% Debs. ... T" Stock 5 ans baa 

15,609 | West African Telegraph, 7,501 to 23,109 ...  ... ... 104 nil j nil | 8 4 
213,4001 Do. do. 5 v Debs. 100 5 6 5 95 | 99 —102 99 —102 100 


30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—653, 008 24 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 


dede: de 


:: 


dededede de d: dedede : dededede : dededede de de de d d d de 
S 
11 
8 
g 
IN 
8 


64,269 | Western and Brazilian Telegraph и ui TT ..| 15/8 2 83% | 12 — 124 | 121— 123 128 | 123 
83,129 Do. do. do. 5 Y Pref. Ord.... wes 74 б b b Ф 8— 8 8 — 8 n 
83,129 Do. do. do. Def. Ord. Jsi 7$| 1 nil i 4 — 4 — s 
889,521 Do. do. do. 4 * Deb. Stock Red. ... Stock б .. 1107 —110  |107 —110 1074 т 
88,821 | West Indis and Panama Telegraph .. *. 10| § 1 2 1— 1 l — 1 
34,563 Do. do. do. 6 9 Cam. let Pref. ...| 10 |6 6 6 91— 9i 91— 9% 94 Р 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 7 — 7 — : 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1, 800 | 100 5 5 5 105 —108 106 —109 “ 
1,163,000$| Western Union of 0.8. Telegraph, d ist Mort. Bonds $1000| 7 7 7 105 —110 105 —110 : 
160,1001 Do. do. Ster. Bonds ... 100! в | 6 i 6 | 98 —103 ! 98 —103 | ... ' 


1 SUPPLY COMPANIES. 


80,000 | Charing Cross p» Strand Electricity Supply 515516917 „ | 12 — 13 12 — 13 
20,000 Do. do. do. 4j % Cum. Pref. 5)... n ies 6 — 64 6 — 6} 
26,000 |*Chelsea Electricity Bupply, Ord., Nos. 1 to 10,277... 95 5 5 5 6 9 — 10 9 — 10 
60,000 Do. do. do. 43 J Deb. Stock Red... Stock 44% | 44% | 44% 113 —115 |113 —115 
. 50,000 | City of London Electrio Lighting, Ord. 40,001—90,000 ... 10 5 7 10 Ф | 244— 254 йй 254 
10,000 Do. Ord. Nos. 90,001 to 100, 000 В 10 |... 24 — 25 — 26 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 ... 10|6%|6%|6 7 164— 173 Ta 174 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 95 | 6 5 % |125 — 130 |125 —130 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ога. 1—30,000 | 10 | nw | nil | nel 13 — 14 13 — 14 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. 10 тез P 84— Ob | 104— 114 
20,000 Do. do. do. 6 Ф Pref., 40, 001—60,000 | 10 6 % |6 % 6 Ф 14 — 15 144 — 154 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5j as "E 51— 5% 54— 5; 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 5] .. — 14 9 — 10 9 — 10 
10,000 Do. do. 7 96 Cum. Pref. . 5 7 7 7 941— 104 94— 104 
62,400 „Metropolitan Eleotrio Supply, 101 to 62,500 10 | 4 5 6 17 — 18 17 — 18 
220, Do. 4j % First Mortgage Debenture Stock 413 | 44% | 44% 116—120 |116 —120 
0,452 Notting Hill Electric Lighting 10,2 4 6 154— 164 | 154— 164 
81,080 |*Bt. James’s and Pall Mall Electric Lignt, Uru 5 | 7% p 143 17 — 18 17 — 18 
20,000 Do. do. 7 Pref., 20,081 to 40,080] 6|7% 7 17 — 10 | — 10 
50,000 do. Deb. Stock Red. . Btock .. | .. 4 Фф 1105 —108  |105 —108 
E South ions Electricity MESE Ord., £2 paid ..  ..| 5 23— 3} | 2—3 
7 


Westminster Electric Supply, Ord., 101 to 80,000 158 8 7 [4 9 Ф 12 Ф 16 — 17 16 — 17 


d 


* Subject to Founder’s 8h t Quotations on Liverpool 8tock Exch 
t Unless otherwise 3 all shares are fully paid. 1 Dividends in deferred share warranis, 1 deing used as capital, 
Dividendsfmarked $ are for a year consisting of the latter of one year and the first регі the next. 


„же кызлы. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


+ Quotations on Liverpool Stock Exch 
Dividends marked § are for s year consisting of the latter part of one year and the first part of 


the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric Supply, шан E fully paid) 10}. 
al Wo De Ordinary, 104—114 ; Pref., 12—18. 
5 4495 Debentures of 2 106—109. 
Kensington and Knightsbridge Electrio Lighting, Ordinary cede 
£5 (fully paid) 14—16; lst Preference Cumulative 6%, £5 
(fully paid), 3 UL Debentures, 107—100. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham SANE List. 


MARKEL QUOTATIONS, Wednesday, October 5th. 


Yorkshire House-to- 


t Unless otherwise stated all shares are fully paid. 


London Electric Supply Corporation, £5 ‘a 81—4. 
National Electrio Free Wiring, 10s. . 

*T. Parker, £10 (fully paid), 13—1 
ouse Electricity 
paid, 73—84. Dividend for 1806769. 


Bank rate of discount | 8 Der cent. it. (September 22nd. 1898). 


This week. | Last week. ШО 


Inorease or 
CHEMICALS, o | This week. | Last week. Decrease. METALS, &c. | 
T T owt. JE 5/— ee 6 Aluminium his in ton lots.. per ton £924 | £ | 
а E Mision TIE per owt. | i- 8 T Sheet, in ton lots. per ton £191 | i101 
a o Ozalio eo perowt. 89/- 82/- és с Brasa (rolled metal 9" to 17) basis per Ib. . 
а a Bulphurio va .. per owt. | T 6/6 s c „ Tube (brazed) . per 1b. 
в Ammoniao, Bal .. рег ton f- 87/- T " ire, basis т per lb. 
a iN Mariste {are .. per ton £19 £19 f E te Rod è 4 per lb. / . 
a i .. per юп 26 £326 А n Sheet per lb. 8 E 
4 .. per ton £6 15 26 15 g Copper Bars NDS r ton £ 
a Bleaching рома of Carbon ; „per ton £15 9 нь Wire (basis price) per lb. \7 ңа. 
a Вогах .. perton | 414 10s. | 414 10s 9 » „ Lu per ton £ 
a Benxole (90 2/.) is . per gal. - 1[- 2 ... рег ton £69 £69 
в (50/90 °/ . per gal. 5/6 5/6 oe n German Silver wire .. per lb. 17/6 1/6 
a Copper Sulphate per ton £17 £17 h Gutta-percha, fine .. per Ib 6/6 5/6 
а Lend, Nitrate is . рег юп | £28 10s. £28 10s. h India-rubber, Para fine .. perlb HOMER 4J- forw^rd 
a White Bugar vi per ton £80 10s. £80 10s. í Iron, Charcoal Sheets per ton £18 sy, £18 
a „ Peroxide uo o£ per ton 97 108. | £27 108. i „ Pig (Cleveland warrants) рег ton 48/8 * 48/44 
a Methylated Spirit — . per gel. 2/9 2/9 é „ Fo ? осы VO RR per ton | From #11 | From £11 
Na tha, Bo vu (90 ^j, at „  Borap, heavy per ton | uic 45/- iin | 48245/- 
a 1805 DK per gal. 45 es i Lea, Mire | jen ded No. 8. per en АА | E 
tash . r lb. . g ng got per ton „|. 
riis : ichromit ү, зә pet ton 24 £ TF " Sheet .. per ton £14 £18 176 
3 SP RID de „ . per ton £85 £85 | Mica .. per Ib. £ 5/6 237i {5/6 
nod P .. per owt. P^ M m Manganin Wire No. 2. per ү, BU 5 P p^ 
(M osia . .. per ton 0 Д vs д Mercury Р .. per e 
a sulphate of Magn Flowers .. per ton £6 zm o Platinum per on. A 6 £2 16 
' Recov ered .. per ton £510 £5 10 a í Steel, Magnet, according to 
a " .. per ton £5 £5 ee Pe ecg T deir l è .. per ton From £16 еш 
0 En r ton £8 15 g8 16 5 e 5 ars .. m 
а Soda, Cenni tio (white 0; 9) » ре: боп = т ee g Tin, block .. . per ein =18 £76 10 
| is lb. . Я Ps g 
a „ Bichromate, casks per Ib cas Cotton, Single 101Ь. bundles, pr Id. 
j Flax, 6 or 8 lea... per lb. d. 
j » Hemp, 8 ply 10 lbs. .. per 1b. А А 
4 97 » Russian, 10 Ibs. per Ib. 4 е 4 Ф 
„ Jute, 180 lbs. rove  .. per ton £1110 £11 10 
j Manila, 94 thread .. per ton £81 £81 
k Zino, 24983 неле Моше 
brand) .. per ton £96 £96 
Messrs. G. Boor & Co. i Quotations supplied by Messrs. Bolling & Lowe. 
danone Тыр Brit Alain Со. Ltd „„ 779 
0 Thos. n пе, » n " » y, 
" no em бооз» „ „ „ Sanders, Wake & Co. 


P. ‘Ormiston & Sons. 


G.-P., and Teleg. Works Co, Ltd 
The Inala Rape ‚®па Leleg, Johnson Matthey & Co, 


Messrs. James & 
» Jackson & 


— а 


B 


Btock 
Present or Dividends for Closing Closing during week 
NAME. uotation uotation 
Issue, share. the last three years, | барчу | Det öth. NC 
1895. 1896. | 1897. Highest | Lowest, 
60,000 Aluminium A" shares, Nos. 1—60,000  ... - vs 1 TL 955 25— 383 3 — 3] 3d 
90,000 Do. 1] % lat Mort. Deb. Stock Red. к .. [Stock В .. | 96 —102 94 —100 xd 
80,000 | British Electric Traction ijs A ..| 10 164— 17 162— 17} 17 
10.000 Do. do. 6% Cum. Pref. 80,001—40,000 10 18 — 14 18 — 14 
: шна К 10s. prem. all pd.) aps "t me 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 | 24 nil | nil 1g— 2 1g— 2 |... 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2, 8 nil 4%| 23— 28 23— 2% " af 
125,0001 Do. do. 44 V Perp. Deb. Stock .. Stock side . . 107 —111 +4107 —111 di фы 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock 102 —105 102 —106 1024 | .. 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 10 — 11 10—11 |... w 
90,000 D». do 44 J 1st Mort. Deb. Stock Red. Stock 110 —113 | 110—113 ME EN 
19,894 | Central London Railway, Ord. Shares vs ais 256323071. 5s T 10 — 103 10 — 10 104 | 10j 
129,179 Do. do. do. £6 paid vu OT ids € s 6 — 64 6 — 64 68 6f 
59,254 Do. do. Pref. half-shares £1 paid sexe cavi on bs 11— Hu 1j— 12 IN . 
67, 680 Do. do. Def. do. £5 paid РЕ ims bs 44— 44— 5 43 4 
680, 000“ City and South London Railway ... Stock 144 Y 149,96 14% 70 — 72 70 — 72 711 703 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £8 pd. | 10 | ... | a 22— 31 | 22— 31 |... 
32,098 Crompton & Co., i to32,008 ... 9 11— 21 11— 2 
o. let Mort. Reg. Debs., 1 to 743 of | | 5 
82,850 2100, апа 901 to 1 ,070 of £50 Red. T | " eee "P 89 — 94 90 == 95 TP 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £8 pd. 1 to 99,261 5 5 53 6 21— 21 21 26 : 
17,189 Do. do. do. ** A" Shares, 01—017,189 b Б 517 6 Ф 4— 5 4— 6 m * 
194,028 Ро. до. do. 4 % Deb. Stock Rede.. | 100 | .. md . . 101—103 101 —108 101] ; 
110,000 | Electric Construction, 1 to 110,000 ... Pus 2, 5 @ 6 6 2$— 28 21— 28 21 à; 
16,348 Do. do. Cum. Pref., 1 to 16, 83 2 7 7 $ 7 21— 84 2i— 8} 8 i 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock ... Stock vx . . 105 —107 105 —107 as i 
91,196 | Elmore’s Patent горрее Depositing, 1 to 70,000 ... a 2 zi 8— i f a A 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2 vss i— + 1 ia; i 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 10 7 7 10 — 12 10 — 12 ii 
12,500 | Henley’s (W. EA Telegraph Works, Ord. .. ‘si . | 10] 8 10 12 203— 21 214 203 | 203 
3,000 Do. do. 7% Pref. 10 | 7 7 7 18 — 19 18 — 19 18} | .. 
50,000 Do. do. do. 4j Mort. Deb. Stock... Stock 43 43 4495110 —116 110 —116 "t nd 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10] 10 10 10 224— 234 | 224— 234 — 223 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 8 .. |101 —105 xd/101 m m = 
37,500 Liverpool Overhead Railway, Ord. iss ..| 10 | 2j 24 3ł pa 104, п 16% и б» 
10,000 Ро. до. Pref., #10 paid isi . 10 6 5 5 n Ag 
37,350,| Telegraph Construction and Maintenance ah 12 | 15 15 15 403 | 39{ 
150 0001 Do. do. do. 5 95 Bonds, red. 1809 100 5 6 5 100 E 100 шї. Ж 
540,000! | Waterloo and City Railway, Ord. Stock  ... A 100 re 125 —130 117 —122 1254 119$ 
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THE ELECTRIOAL REVIEW. 


LONDON UNITED TRAMWAYS TRAMWAY 
SCHEMES. 


Wrru reference to the London United Tramways Company's crusade 
in favour of electric traction for London systems, the following is a 
copy of a communication addressed by Mr. J. Olifton Robinson, 
managing director and engineer to the company, to the Olerk of the 
London County Council: 

“The directors of the London United Tramways are now engaged 
in carrying out the conversion and extension of the system authorised 
under their Act of the past session and the introduction thereon of 
overhead electric traction. It will be within the recollection of the 
London County Council that the three short portions of the com- 
pany’s system lying within its jurisdiction were omitted from the 
company's Bill as regards the compulsory introduction of the over- 
head trolley system of electric traction, while this method of trac- 
tion was sanctioned, and is now being adopted, on the remainder of 
the company's existing lines and extensions. 

“These other tramway lines, existing and authorised (including 
the light railway to Uxbridge which the Light Railway Oommis- 
sioners have passed) extend to about 20 route miles, the whole of 
which it is expected will be completed, and the electric power thereon 
put in operation, by June of next year. 

" There remain three fragments of tramway belonging to the 
карш which lie within the London County Council's district, 
namely:— 


“1. From the Askew Arms to Uxbridge 


chs. 


Road Station T ae 8 1 3 3 
“2, From Uxbridge Road Station by Gold- 

hawk Road to Young's Corner 1 4 3 
“3. From Hammersmith Broad way to | 

Young's Corner T Те 1 3 7 


& total of abont four miles in all, or one-sixth of the whole route 
covered by the company's new and existing lines. 
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A route plan is sent herewith (reproduced above) showing theextent 


of tramway on which electric traction has been authorised, and indica- 


ents lying between the system and London, 

for the electric equipment of which the Council's assent is now sought. 
" In view of the extreme disadvantage to the public of having these 

three ‘dead ends’ to an otherwise through and com sea rr 

one un 

worked by horse haulage, in place of enjoying 5 


ting the three terminal fragm 


sideration of this important public matter. The 

readily induced to ask for this reconsideration in view of the tram: 

way obligations now being undertaken by the Council. They 

that the system now belonging to the company if com n 

desired, would be in many "m": of mue to А Оой, Liens 
operations 

directors confidently point to th Шода ео а over Overy 


strating the superiority of the overhead 
mode of mechanical traction now known. etion of this method of 


"It may be pointed out tbat the introdu pedis 
working on these three short perte of. &ho ins ight of the 


Oouncil to purchase the lines at the expiration of the period of 21 
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years, i.e., in 1008. So far from that being the case, the directors, 
with u view to facilitate an arrangement, would be prepared to hand 
over to the Council, free of charge, the whole property to the feeder 
cables, or mains laid down in the streets, together with the standards 


of the permanent way &., under the 
bi Act, 1870, abso 


Council so todo. The 78 would also undertake to adopt, sub- 


„The whole of the company's existing tramways having recently 
been reconstructed on the most improved and modern lines (having 
in view the eventual adoption of electrio traction), no alteration or 
conversion of the permanent way would be necessary, aod the work 
of erecting the standards, laying the feeder cables, and placing in 
operation the overhead trolley wires would be a simple matter, 
involving not more tban a month’s work. 

“ The directors approach the London County Council in tkis matter 
fortified by the approval of the Vestry of Hammersmith, as the local 
authority more immediately concerned, and they ra ay ame 
the Council to give effect to the proposal now put forward for 
following reasons :— | 

“1. Parliamentary sanction to the introduction of electric traction 
on the company's lines was acoompanied by а very strong expression 
of opinion in favour of this system on the part of an admittedly 
strong Committee of the House of Commons. 
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ELECTRICAL ENGINEERS’ SPECIFICATIONS.* 


By J. ALEXANDER McLAREN. 


THis subject is one which covers a great deal of ground, and with the 
Hmited time at our disposal, we cannot pretend to go thoroughly into 
the matter, or even mention all the items contained in the specifica- 
tion of an electrical engineer, but will just touch here and there on 
some of the most interesting features. Electricians are a long, long 
cl from the time that they often look forward to, and sometimes 

about, when they will be able to dispense with the services of 
the mechanical engineer, and if you open one of their speciflcations, 
you will at once notice that by far the largest part is devoted to the 
mechanical side of the subject, and only а comparatively small space 
is taken np by the purely electrical section. Properly speaking, the 
correct title for this paper should have been the Mechanical Section 
of Borough Electrical Engineers’ Specifications." I have inserted 
the word borough advisedly, as it is the borough electrician who pro- 
duces the thickest specifications. There isa considerable difference in 
the position of a borough electrical engineer and the man who looks 
after the interests of а company. The former individual is one who 
is hopelessly bound round with red tape; he is answerab!e for all his 
doings to a committee, which, at the best, is only possessed of that 
dangerous thing "а little knowledge," whose members very often 
adorn such professions as publicans and butchers, and occasionally 
none at all. 

A committee such as this, which does not know the difference 
between a cable and its insulation, but thinks it does, is necessarily 
an awkward one to deal with, and the omission on the part of the 
engineer of steam traps or oil filters is as great a sin in its eyes as 
thongh he had forgotten to stipulate that the engines should govern 
well. On the other hand, the engineer to a private company is a 
man possessed of power, his word is law as long as he produces a 
good dividend along with the electricity, and if he likes he can 
practically dispense with such unprofitable things as specifications. 

When а corporation decides to go in for electricity, the first thing 
to be done is to call in the services of an electrician. They have two 
ways of doing this. First, by inviting the services of one of our 
well-known consulting engineers, who will take charge of the whole 
affair, and afterwards recommend а man to run the station when it 
is completed. Second, by advertising for a borough electrical 
engineer who shall conceive the system, lay out the station, and 
afterwards remain as engineer. When the man isa capable one, the 
second method is best, as he knows all the ins and outs of the under- 
taking, is on the spot to see that everything ів right to begin with, 

and does his very best to keep a constant light at an even voltage, 
and to make the concern pay. His reputation is at stake, his work 
is watched by all his contemporaries, and if his labour is rewarded 
by success he will quickly have earned for himself a reputation in 
the electrical world that will stand him in good stead when he wants 
to get a little nearer the top of the tree, where, it is said, there is so 
much more room. 

Whereas in the first case when the borough engineer has been 
placed by the consulting engineer after all the work has been done, 
he takes office with no responsibility as to the suitability of the 
system or the quality of the work, and, whenever anything goes 
wrong, he appears before his committee with a light heart and an 
infallable excuse that this mishap would never have happened if the 
concern had only been properly designed. 

When the applicant, having satisfied the Council with bis creden- 
tials, and brought all the influence he could command to his aid, 
receives the post, the first thing to be done is to decide which is the 
best system of lighting for the particular town, then to get at the 
amount of money necessary, which is easily enough got, for all he has 
to do is to write to а few engineers, boiler makers and electricians for 
quotations for certain sizes of machinery and quantities of material, 
which he will get by return of post, and also unsolicited visits from 
members of the firms in the course of the next few days. Then, 
having recommended to his committee that & certain sum is necessary, 
he gets instructions to get out specifications and ask for tenders, and 
now is the time to make himself famous. 

His one object is to make his specification as voluminous as 
sible, so as to impress his wondering committee; he invariably succeeds 
in this, and produces a book of about 80 pages, foolscap siza, well 
bound, the P ges of which varies from one to three guineas, which, 
however, is returned on receipt of a bond /ide tender. In filling this 
book, he is ably assisted by the town clerk, who, between them, draw 
out a number of wordy clauses, numbering, sometimes, as many as 
44, setting forth the conditions under which the contractors must 
work. I cannot pretend to go through these clauses to-night, or there 
would be no time left for anytbing else. But I will say that these 
clauses which are so manifestly one-sided, so carefully worded, which 
go to protect the corporation against every conceivable contingency, 
that the wonder is that any firm agrees to be bound by them. When 
a contractor signs his name to be bound by these conditions, he 
practically gives up all liberty, and leaves himeelf entirely at the 
mercy of the borough engineer, as the following clause will show :— 

“Те works generally, and every part thereof, shall be executed 
and completed, and the provisions of the specification complied with 
to the satisfaction of the engineer, and in all cases of difference of 
opinion, as to the manner in which the works are executed, 
or as to the quality of the materials, or as to the true intent 
and meaning of this specification or the said drawings, or as to any 
matter of charge or account or otherwise, as between the corporation 
and the contractor, either during the progress or after the completion 


* Read before the Yorkshire College Engincering Society. 


of the work, the decision of the engineer shall be final and binding 
on both parties." 

On looking through t: с famous clauses, one would think that it 
would be by the purest «.cident that the contractors got paid at all, 
and it would only be by good luck that they escaped paying the cor- 
poration some indemnity. Ав а matter of fact, familiarity in 
this case brings ite usual result, and these formidable clauses are 


generally just taken ss read, and are referred to as “clauses of the 


usual significance.” The only ones a tenderer any time over 
are those relating to “time of delivery,” “penalties,” and more 


especially to terms of payment. 

Penaltics.—There ів usually а penalty put against bad delivery, but 
asa rule, it is not abnormal. A curious fact in connection with 
penalties is, according to law, the payment of a penalty cannot be 
enforced, unless it is claimed as ascertained liquidated ; in 
the later specifications it is put in that form. It very often is вііро- 
lated that if the plant used any more steam than a certain amount 
por kilowatt or per I.H.P., that a penalty of so much per pound will 

enforced. А а set-off against this, the purchasers appear to be 
very generous, by offering the contractor & bonus for every pound of 
steam under that figure, but take care to make it so low, that there is 
no chance of any bonus changing hands. For instance, the Yorkshire 
Houseto-House Company offered a bonus of 4200 pounds per 
pound, or pro rata for every complete tenth part of a pound for every 
pound or part of a pound ander 144 ‘lbs. per I. H. P. That was for 
a compound engine, running at 100 revolutions, 125 lbs. pressure, and 
the water was measured into the boiler. In short, they put the 
amount of steam at such a low figure, that the contractor will be 
lucky if he reaches it, and stick on a penalty for anything above it, 
and a bonus for anything below it, so that here again the manu- 
facturer has everything to lose and nothing to gain. 

Terms оў Payment.—This is a clause that is always examined, and 
it often requires to be done carefully. It does not do to be in a hurry 
when you want to know how you are going to be.paid—for example, 
Derby Corporation tells you in this manner—Clause 37: “That, 
subject to the conditions herein contained, the contractor shall be 
entitled to payment for his work in manner following, that is to say, 
to a monthly instalment equal to 80 per cent. of the primá facie 
value (ав far as the ваше may then be ascertained) о? the amount of 
work executed in the then preceding month, to a further instslment 
of 10 per cent. of the primd facie value (as far as the same may then 
be ascertained) of the amount executed when such works have been 
completed, and delivered to and aocepted by the corporation, in 
manner aforesaid, and to the balance, whatever the same may be 
found to amount to, so soon as the responsibility of the contractor 
shall have ceased and been determined. Provided that no sum or 
sums of money shall be considered to be due or owing; nor shall the 
contractor make or enforce any demand upon or against the corpors- 
tion for or on account of any work executed by him, unless the con- 
tractor shall have delivered from time to time, and at all times, 
within one week from the expiration of the month in which the 
amount of work then claimed for has been performed, а true and 
proper claim, or true and proper claims. Nor unless the engineer 
shall have certified or recommended the amount to be paid as such 
instalment or balance to the contractor, and that the contractor is 
reasonably entitled to such inatalment or balanca respectively, nor 
unless such certificate shall have been presented to the town 
clerk, nor shall any such sum or sums of money be con- 
sidered payable to the contractor until the expiration of 
14 days after such certificate shall have been so presented; 
nor shall any omission to pay the amount of such certificate 
at the time the ваше be payable be held or deemed to vitiate or 
avoid, or in any way affect the contract, but in such case the con- 
tractor shall be entitled, by way of compensation, to interest thereon 
at and after the rate of £5 per centum per annum for such 
time as such omissions shall continue. Provided always that with 
respect to all admitted and adjusted claims made in pursuance of the 
fifth section of the specification, the contractor shall be entitled to be 
paid in full; and with respect to any disputed or unadjusted claims 
made, or alleged to be made, in pursuance of such section or otherwise, 
the contractor shall not be entitled, before the final settlement of the 
contract, to any ee on account or otherwise, unless and until 
the engineer shall certify the correct amount of such claim or claims, 
nor unless and until the contractor shall give a receipt in full for and 
in respect of any moneys paid to him in discharge thereof. And pro- 
vided also, but subject as lastly mentioned, that for the greater 
convenience of the parties, it shall be competent to the engineer to 
give to the contractor recommendations for payment on general 
account, in anticipation of any primá facie or certificate or of 
any award, asthe case may be, and to the corporation and their duly 
authorised agent to make to the contractor any payments on general 
account, either in pursuance or in anticipation of such recommenda- 
tions or otherwise, and to set off the same. And provided, further, 
that no certificate or recommendation, nor any payment on general 
account, shall be taken to be an admission of the due performance of the 
contract, or of any part thereof, or of the accuracy of any claim or 
demand made by the contractor; nor shall any such certificate, recom- 
mendation or payment conclude or prejudice the powers of the 
engineer, or the settlement of the contract, and the determination of 
the sum or sums or balance of money to be paid to, or received from, 
the contractor, nor in any other way. vary or affect the contract 
entered into by the contractor.” 

Contrast that with the manner in which the engineer for a com- 
pany puts it, viz.— 80 per cent. when the whole of the stufi "i 
delivered on ground, we to keep 20 per cent. in hand until the enc 
cf three months after the engine has been tested to our satisfaction. 
Comment is superfluous. с 

Costs of Tendering and Manufacture.—The cost of tendering fot 
electrical work is considerable, and sometimes quite out of proportion 
to its value. One of our largest electrical firms spent £20 in ten- 


er 


reap) s E M шы 


w Pe DIC -4 R С су . О Uu O ж? (е у? 59 ср „„ f*.—3 C$ Шә смге c 


е» 


— — — Тт € — cr BP С> HO — 34 oc 2. 


E. Le o 
Nc bee 
Int 
IDS pesce 
ИШ 
COREL . 
TEN рт: 
nau 


er- E 
XET 
la az 
L J. 1 
ы! б 
ШШЕ 
gcn e 
Шеш 
ray Au 
e 7 
dux 
тум. 
sige шї 
һе 0:22 
"Xu 
nul 
ter 0 
EEE 
E u tes 
27722 
awi 
. . K 
Д 
СК! 
iur 
ux 
ret 
a 1 


— — — —— — ..le— — d 
589 


THE ELECTRICAL REVIEW. 


vol. 43. No. 1,089, OCTOBER 7, 1898.] 
АА“ ЕФ i. A Ann E I I 
per 


dering for the work in connection with а new station, and they did 
not get the work. Another well-known firm of engine makers ten- 
dered 215 times with an electrical establishment without obtaining 
an order. I hope they will get one before the 300 is up. One engi- 
neer, in beginning a station, asked for no fewer than 37 drawings of 
parte of the installation. Seeing that for every tender advertised 
there will be at least six firms competing, there is a great deal of 
wasted work when they all have to produce so many drawings. 
Another source of expense is that the wings must be drawn to 
certain specified scales, which is quite unnecessary. In one case I 
remember the arrangement plan had to be drawn to a scale ої ;4,-inch 
to a foot, the other ones to 1-inch or 13-inch to a foot. The borough 
engineer, when asked if it was absolutely necessary to draw them out 
to there scales, said: * Oh, not at all, they were that way in the 
original specification, and I just copied it out again.” He did not 
realise the time and expense in changing complicated drawings from 
one scale to another. Then it is quite customary to ask for а com- 
рен set of prints of every detail in the contract, occasionally in 

uplicate, and must be signed by the engineer before work is pro- 
ceeded with; but although he signs them, be carefully states that 
by so doing he takes no responsibility for the correctness 
of the work. These men abhor responsibility. It does not 
seem to be the right thing, from the manufacturer's point of 
view, that he should scatter all over the country detail work- 
ing drawings of his machinery that has been designed at great cost, 
and is the outcome of much experience; but it is done every day. 
Another request which is not liked in the drawing office is the demand 
for foundation arrangements a few days after the order is given out ; 
the consequence is, in the case of new designs, which occur very 
often, you have to plant the foundation bolts and trenches, and after- 
wards make the engines to suit. I don't see the absolute necessity 
for foundation arrangements before the engine house is built. In 
order to show the difference between electricians and ordinary beings 
I give this case. In one of the towns on the North-East Coast a firm 
of shipbuilders turn out annually about 10 large steamers, which cost 
approximately £29,500 eacb, when the engines are included. That 
firm I know, for a fact, does not spend £5 per annum in the drawing 
office for tenders. Well, іп the same town а few months ago, the 
corporation advertised in all the leading engineering papers that 
" they were prepared to receive tenders for one ‘steam fred pump.“ 
Specification and forms of tender could be obtained from the borough 
electrical engineer by paying a deposit of one guinea. Tenders must 
be in not later than 12 o'clock noon on a certain date. 

Cost of manufacture of the engines is also higher for electrical 
n run will be explained when we come to that part cf the 
subject. | 

Another item which runs the price up is the testing that they have 
to go through. The boilers have to pass an evaporative test. The 
engines dynamos have to be tested all round, the feed pumps, con- 
densing apparatus likewise are subject to a similar examination. 

ü Toe following clause relating to tests is taken from a specifica- 
on :— 

“Each engine, alternator, and exciter to be erected and coupled 
together, and run continuously for 12 hours, viz , 4 hours at full load, 
4 hours at three-quarter load, and 4 hours at half load, at the 
makers works, in the presence and to the satisfaction of tho 
engineer. 

“The steam consumption will be taken at each of the above loads, 
and the average consumption of water per kilowatt-hour, measured 
at the terminals of the alternator, not to exceed 32 lbs. for double 
парас and 28 lbs. for triple compound plants. 

The tests specified herein for temperature, conductivity, &, will 
also be made. 

" Independently of the above tests each engine will be exhauatively 
tested on the brake at full load for 12 hours. 

“These tests will be repeated after erection at the central 
station, together with any other the engineer may deem necessary.” 

Now it is all very well to test an engine, but it can be overdone, 
and in such instances as this the cost of testing comes to а consider- 
able percentage of the total value of the engine, especially when it is 
asmallone. This point is often entirely ignored by the electrician, 
who will coolly turn round and tell you that he could buy a marine 
engine of equal power at a much lower figure. When an engine 
has to be tested on the brake for efficiency, it is no use taking the 
first day's figures, or even the first week's, that is if an efficiency of 
90 per cent. is guaranteed; it is usually found that it takes an 
engine about three weeks, running night and day, before it gets up to 
the mark. Now there is no fault to be found in demanding a brake 
test. Every engine ought to be similarly tested. Weak spots are 
found out and put right, and the engine leaves the shop in a position 
to take up its full load at once without any trouble. But it has got 
to be paid for—that wants to be realised more by the purchasers. А 


t that has to tringent tests must be an economical plant; 
dap 1 so must be a large 


an economical plant must do its work very easily, 
plant; and as a large plant costs more money than а small plant, 
therefore an economical plant costs more than an uneconomical. It 

first-class plant is 50 per cent. 


is safe to say that the price of a à 
more than one which could be bought to do the same work when 


economy and efficiency are not considered of much importance, 


es y in small-sized units. 
(To be continued.) 


ELECTRIC HAULAGE IN MINES. 


P recent meeting of the South African Society of Electrical Engi- 
peers, Mr. Kirkland read a per on Mine Haulage by meen А 
in which he stated that the oud factor or ratio of the average 


maximum ordinate of a 24 hours’ curve varies from 15 to 40 
cent., according to the conditions. The principal field for electric 
haulage on the Rand is in transporting ore from the shafta to the 
will. Underground haulage is rarely necessary, for loads are small, 
and the main hoist can be made to do most of the horizontal trans- 
portation by judicious arrangement of the slopes. 

The gauge, as a rule, is 18 inches, but at the Simmer and Jack mine 
it is wider, and as mills increase the tendency will be towardsa wider 
gauge. With two motors to a locomotive, about 500 lbs, dsaw-bar 
pull may be relied upon with a starting pull of 1,0C0 or 1,200 Iba, 
and at Falf speed, on inclines, about 800 lbs. The locomotive should 
be of a weight of 5,000 lbs. Ordinary mine trucks, at 6 miles an 
hour, bave a resistance of 25 to 30 16е. per ton. On clean rails at 
Kimberley only 16 lbe. per ton was noted on well laid rails, the 
tangent of the slope of no acceleration being 0078, but 25 lbs. must 
be assumed in general practice, so that the above locomotive could 
baul 20 tons in all, or 174 tons behind itself. But with grades of 25 
feet per 1,000 the resistance will be 75 Ibs. per ton, and the train load 
will be only 6 tons. A 500-Ib. pull will require 10 kw. at 6 miles 
per hour. | 

Assuming 200 tons of ore to be hauled in. 10 hours a distance of, 
say, 2,000 feet, one locomotive conld do the work on a limiting 
gradient of 24 per cent. The trip load would be 6 tons, and the 
number of trips per day 33. We do not quite follow the figures, as 
tbere appears no allowance for the weigbt of the cars themeelves. 
In а day actually about 38 trips conld be got into the 10 hours. The 
speed being an average of віх miles per hour for the return trip down 
grade can be done at eight miles’ speed, and so allow time for switch- 
ing and coupling. Mill engines using coal at 4 lbs. per I.H.P.-hour 
and а loss allowance of 35 per cent., shows 300 lbs. coal per day for 
EO H.P.-hours. The system could be all set to work for £1,400, and 


should include— 
One 10-kw. dynamo, with spare armature; one switchboard; two 
locomotives (one spare); 2,000 feet of trolley wire and 20 poles; track 


bonds and small wiring supplies. The annual cost of operation will 
be £671. This is made up as follows :—Ninety tons of coal at 
163. = £72; interest and depreciation at 12 per cent., £168; driver, 
£365; boy, £36; oil, &c., £30; and the total is 2 2d. per ton hauled. 

Steam to do the same work would cost, says the author, £1,360 
annually, including the repairs, which would be greater than with 
electrical plant. | 

The generator, while capable of continuously giving the average 
kw. required, and for short periods of working st 25 per cent. overload, 
should be sparkless up to 334 overload with one and the same brush 
getting. It should be compound wound, and adjusted to over com- 
pound for the line loss calculated. This implies a carbon brush 
machine of 250 or 500 volts, as desired. If direct driven the engine 
should deal with a load of from 0 to 125 per cent. on a fluotuation of 
not over 2 or 3 per cent. Such an engine must be heavy. The loco- 
motive should bave two motors, each suspended from an axie with 
cut-steel gears, single reduction, running in oil. They should be of 
steel frame, entirely enclosed type, with carbon brushes. They 
should be arranged for multiple operation, only controlled by rheostat, 
these being preferably separate from the controlling switch and of 
non-arcing type, with magnetic blow-out lightning arresters: an 
'inductance or spark coil should be fitted, and the only wooden parts 
should be the platform and cab. | 

Motor efficiency is of little importance. High efficiency demands 
the sacrifice of light weight and sparkless commutation. The fields 


. must be saturated at even normal loads, so as to run at all loads free 


of sparking. 

А аага motor, to run at 10 Н.Р. intermittently, will burn 
out at even 5 H.P. continuous load. Avoid, therefore, the term Н.Р, 
and rate by torque and speed, or by horse-power minutes per hour. 
To do the same work as an electrical locomotive will require a steam 
locomotive of double the weight, and cause heavy repairs. A cable 
system may be put in to-day, and b; very much in the way а year 
hence. The electrical system is in all ways the best. 


TECHNIOAL SCHOOLS OF GERMANY. 


ATTENTION is often now directed by American journals to the tech- 
nical schools of Germany. As with ourselves, America bas failed to 
bnical education simply because like 


hit the mark with her own tec 
ourselves she has attempted to cover too large an area. Modern 


Machinery states that German employers do not now have to pay 

any but skilled workers as the trade schools train up the 

The Germans also train up the leaders, but they do not attempt to 

make too many leaders. The manner in which Germany is ridden 
no man oan call his soul his own, is doubtless to 


r expect to have. We cannot pla j 
3 so that it behoves us to do the best we 0 
other methods, and we would again call attention to the 
knowledge at the head of so шалу large ae . aom 

In one way or another the textile schools at Ore 15 e P di 
teacher for each five studente, This implies thoroug ”_ л 
vidual attention. At Berlin there is even a higher d из 
for the special training of to wbich the sons lori 
turers are sent. Unfortunately too many of our o ; E 
sons graduate on the turf, and never pus any dg ойы go into 


even in the scholastic period of life, an 
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possib 
struçticn, and finally voluntary liquidation of an old-established 


business. There is really no reason why an old-established business | 


T trans- 
d arran 


Now wi 
own motive power, and at once disa 
and pillars for mere shaft carrying. 


says Modern Machinery, nothing kills a man so quickìy as haviug 
theories. He is looked on as un This is di t in 
Germany. A man with theories is all right there, and usually he 
finds men of means capable of grasping his theory and helping to put 
it into commercial shape. "There are millions sterling standing idle in 
England becanse its posseasors have nct the ability to see if a theory 
be sound or not. Never will the present writer forget how a steam 
user argued against the covering of his engine steam pipes, on the 
po that they passed through the stove, and the stove had to be 

eated somehow, why not with this large and convenient pipe? He 
simply declined to accept any argument about the wastfal 
action of wet steam, and he must have been burning 7 lbs. of coal 
per H.P.-hour. These men are as common as cabbage butterflies, 
and their ideas are about as valuable. 

What astonishes us is the enormous margins for economy which 
exist all about us, and the npo ue о getting men to see them. 
Germany would not be in it with England if we would only pick up 
the loose threads, 


ACCUMULATOR TRACTION.“ 


Ar a of the Société des Ingeniéurs Civils de France, held on 
July 22nd, M. F. Drouin read bis paper on The Electric Traction 
of Tramways by Rapid Oharge Accumulators.” M. F. Drouin 
described the system of traction by acoumulators employed on the 
three lines of the Madeleine. 

This installation, established in 1896 by the Société Industrielle 
des Moteurs Electriques et à Vapeur, differs from the systems em- 
ployed bitberto in the fact that the charging is effcctod very rapidly 
at the termini while the oars are stationary. . 

Before describing it in detail, M. Drouin spoke of the mixed 
trolley and accumulator system which has led to the realisation of 
rapid charging batteries. The tramways of Hanover, Dresden, do., 
work under these conditions. A series of comparative tests, made by 
Mr. Ross, has shown that this system gives very satisfactory results. 
um mode of traction could not be applied to the lines of the 

eleine, as the trolley had not been sanctioned there. Moreover 
the ordinary system worked by removable batteries could nof be 
employed, as stations or sub-stations would have been required 
for charging, and for the manipulation of the batteries. A system 
has been adopted which enables the cars to be charged on the track 
during the few minutes that they stop at the terminus. The trying 
conditions to which the accumulator ìs subjected during this rapid 
charge necessitates certain arrangements which, in the Tudor 
accumulator, are as follows:— 

1. The use of electrodes with a very large surface. 

9. Charging at a constant voltage and the utilisation of part only 
of the maximum capacity of the battery. 

The cars used weigh, when charged, 14 French tons, 3,600 kilogrammes 
of which are accumulators. The battery consists of 200 elements 
arranged under the seats. A small board enables the battery to be 
put into communication either with the discharging or the charging 
circuit ; the latter includes two flexible cables which unite at one of 
the charging terminals, communicating with the station by means of 
underground feeders. The charging tension is 600 volts. The sta- 
tion is situated on the Quai National, at Puteaux, and comprises 
three distributing groups of 120 kilowatts. After having shown 
various views of cars of the station, M. Drouin concluded with 
a résumé of ents undertaken with a view to determining the 
resistance of the cars to the traction. 

By these it is shown that on level ground and along a straight line this 
resistance, including tbat of the motor turning without load, may be 
represented between 5 and 25 kg. by the formula, 

в = 3+ 16 v, 


в being expressed in kg. per ton, and v in kilometres hour. 

The resistance R of the car alone is: ad 

| M в = 94 n. 

Some experiments were made on curves. The results vary 
considerably, according to the state of the rails, &c.; at 10 kilo- 
metres per hour and on a curve 40 to 45 metres, the resistance 
amounts to about 25 kg. рег ton. 

The president thanked M. Drouin for bis very interesting and 
complete paper. L Electricien. 


• We briefly referred to this subject in our issue of September 23rd, 
in a leading article dealing with the ex ente of Mesers. Oahen 
and Donaldson in obarging secondary bat —Eps, Erro. Rey. 


EXPERIMENTS WITH BLAST FURNACE GAS, 


FoLrowma in the footsteps of Mr. B. Н. Thwaite, the Cockerill 
Company, of Seraing, have been experimenting with blast furnace 


gas for motive power purposes. 
The furnaces use coke as fuel, and the experiments were made to 


Thwaite, an xperimen 
the well-known expert, M. Aimé Wits, who has submitted his 


may be oom pared with that obtained in 1896 with Mr. Thwaite's 
plant at Wishaw by Mr. 


horse-power hour in the jackets, and less than 

and he finds none of that trouble from 

stated would prevent the working of 

gas in engines, although the said professor, we believe, 

8 in many months of actual 
aw. 

The trials of M. Wits took place in July, 1898, and the 
results were 105:20 revolutions per minute, 1,505045 average brake 
load, 181:16 average effective horse-power, 47 admissions of gas per 
minute, or 89:3 per cent. of maximum possible; efficiency 85 per 
dent.; temperature of atmosphere 17°5°, of gas 21°, of exhaust 480° 

937^; barometer 765 to 


gas 
possible indication of the se зина Ts uniformity of blast furnace 
that the consumption per horse- 

or this large engine and the smaller engine at Wishaw. 
the smaller engine was the more economical apparently, but the figure 
above given was a minimum observation, a maximum 139 cubic 
feet, or a mean of probably 132 feet per electrical horse-power ou 
аз against 124 feet for the Bim engines' brake output. Obviously 
the brake output is always higher than the electrical output of a belt- 
driven dynamo, so tbat the coincidence is remarkable, seeing that at 
Wishaw coal is the fuel and at Seraing the fuel was coke. 

There can be no possible doubt remaining as to the value of blast 
furnace gas for motive power үшүк. wonder is that iron 
masters, pressed by the United States competition, do not set them- 
selves to the tesk of utilising this, the main bye-product of their 
furnaces. They might reasonably commence by abolishing their 
boilers and driving their blowing engines by a belt on the fiy-wheel 
from agas engine, and the electrical transmission of the remainder 
of the power would quickly follow. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


HYDROMETERS OF TOTAL IMMERSION. 
Ву A. W. Waskinaron, M. 0. 
Abstract of Paper read before Section A, 


two points, differing only by a few thousandths of a rei фи are 
determined, at one of which the hydrometer is lighter and at the 
other heavier than the liquid. 


the hydrometer iteelf, which often for minutes remained poised in the 


The determination of the exact temperature at which the specific 
gravities of the hydrometer and of the liquid are the same is neither 
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so y nor tedious а process as one might at first . The the serious which wonld occur from a insulated 
taken depend the experience of the operator and the The device that he proposed is shown in fig. 1. The rail, В, 
арад на Би) for al — — the ee | is out up into section 51, 5, ba. Each of these can be connected with 


a supply cable, o, through the switch points, 2 J. The switch is 
operated in the followin way :—Buppose a car to be on the 
rails picking up current from the section bi, and putting it down to 
the return rail, в m. As soon as one of the collecting brushes comes 
in contact with the section д, current passes round the shunt coils, 
8 8, of the electro-magnet, and to the return rail, m m. This raises 
the armature, H, and completes the circuis from the cable, o, giae > 
11, and through G a, the series coils of electro-magnet to 

section à, At the same time the shunt circuit is broken, the electro- 


great accuracy is 
be known то Шаш, Tbe temperature to the nearest degree 
should then be calculated and a preliminary observation made to find 
it to the nearest tenth. The temperature is then allowed to fall a 
litéle, and the final observation made with the temperature rising at 
the rate of abont one-tenth of a degree Centigrade in an hour. Owing 
to the high flo gravity of platinum the increase in the volume of 
through 


the hydrometer caused by the platinum added can be calculated with 
int 


The hydrometer is to all intents and purposes a huge specific 
gravity dtop, the weight of which oan be altered at will and the 
volume of which at any particular temperature can be determined by 
an experiment in water. | 

The advantages claimed for this method are: 

1. That it is exceedingly sensitive. The probable error of an 
observation made on the same day with the hydrometer loaded with 
the same weight was equivalent to a change of density in water of 
4 in 10,000,000. · 

2. The weig are made under the most favourable conditions. 
Indeed, it is possible to so accurately determine the relative values 
7 the platinum ring-weighte as practically to eliminate this source 
of error. 

9. The method is a рее within a considerable range of tempera- 
ture withont, approcts le change in accuracy. The writer's experi- 
ments ranged ‘from 0° to 40° C. | 

4. Many sources of error present in other methods are eliminated 
without introduction of new ones. — 

To determine the specific gravity of a solid use is made of a hydro- 
меш Күш до unlike a Nicho hydrometer which has lost its 


tte of mercury, weighed in vacuo, are required to bring 
the hydrometer to the same specific gravity as water at ¢°; and if 
the sum of w grammes of the solid P, grammes of mercury, both 
weighed in vacuo, are required to bring the hydrometer to the same 
specific gravity as water at го. 


Then, w- 8. wep) _ 22-2) 
9 m 


In which в = the specific gravity at t? of water, 
M = m 
and . Q = " 


n n ercury, 
| » the solid. 

Та practice, of course, the temperature will never be identical in 
both зарос шепн. If, however, they are within а few tenths ofa 
degree the value of Р for the required temperature may be calculated. 
For the volumes and coefficients of cubical expansion of the hydro- 
meter and of the mercury are known. 

To obtain and maintain the required temperature the experiments 
were performed in an incubator, the roof of which was perforated 
with boles to admit of the thermometer, the connecting rods of the 
stirrer and a contrivance to clamp tbe hydrometer while stirring. 

With a bydrometer of about 162 cb.c capacity the probable 


error of a determination of the specific gravity of a liquid is 1 in 
1,000,000. menting with the Nicholson variety on the specific 


gravity of a of pure quarts weighing abont 32 grammes, the 
writer found the probable error of a determination to be 1 in 100,000. 


ELECTRIC TRAOTION BY SURFACE CONTACTS. 
By S. P. Tompson and Mires WALKER. 
Read in Section Q, Soptembir 12th. 


oo 
with the weight and repid deterioration of accum 


Еа. 1.—Dpr Јони HOPEINSON'S Мктнор, 1889. 


was the fire to describe all the ential festares of electro-magnetic 
mechanism for suooesslvely connecting section of оос endi 
Wipply main, The object in view at that time was the preven 


, magnet by 


stem 
streets. ces еее р : м 


of o 

. 9 shows their specification drawing 
PAG mplicity. In connection with this system, it may Ыы 
mention at once Diatto’s е reoent 55 a 
эр K. po riveted into a long strip = 


magnet being now excited only by the main current passing 
GG. Thus the car can pass over section 5,, and as soon as it leaves 
it the current no longer flows through a a, so that the armature drops, 
and the section, b, is cut out. It will be noted that the primary 
object of tbe invention was to enable B to be cut up into sections, so 
as to diminish the which would oocur on а тал COE lins. 
It was not intended to expose a high voltage rail in a public thorough- 
fare, во no special precautions were to ensure the absolute 
reliability of the switches. A year earlier Ayrton and Perry bad 
suggested mechanical and electrical means for affecting the same 
object, and in 1883 they filed a second specification, giving a most 


A BJ c р 


Fia. 2.—Ox2 or Аувтои лир Perry's Метноре, 1683. 


complete and lucid account of various тан of connecting up electro- 

magnetic switches and various forms of magnet available for the 

same. It would take too long to give the snbstance of the 31 

фаш this specification, but it is of interest to notice one of 
em. 


intended to run in the direction indicated in the arrow. 
Assuming that the section A B is "alive" when the locomotive reaches 
J, the main current passes by the contact point, c, through the electro- 
р and , and the lever is rocked over making contact 
between и and v, and thus connecting o D to the main. It will be 
noticed that this method differs from 's in so far that it is 
the main current on its way to the car locomotive that first operates 
the switch. There are really two fanctions to be performed by the 
coils of the electro-magnet: (1) the switch must be in the first place 
clused, and then (2) kept closed while the car is running over the 
t 


lished method of operating the switch by means of the main current. 
Ayrton and Perry also employed shunt coils as operating coils, and 
suggested the use of a magnet carried on the car to perform the same 
function. Indeed, so wide and varied are the descriptions in their 


specifications, that they corer much of the ground of inventors who 


cane after them. | 
So far, the main object in view had been the prevention of leakage 


from a long line, or the automatic blocking of trains by cutting off 

the supply of electricity from any second train that might run upon 

an occupied section. But the demand for some system of фоне 
e 


up current without employing a trolley wire or open slot in 
led inventors to try 


method of surface contacts for ordinary 
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Fig 3.—РоАК AND BTuSwananm, 1886. 


in which the contacts were 
'*o the main 

in $unnel under 
that ran д 


les 
2^ us making up а long polar face, which is suspended 
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There is no doubt that systems based upon this principle have 
ond great advantage over many other systema. The force tending 
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Fia. 4.—DnTTIO, 1894. 


when the car is over the 
switch can be made so that 


Space 

room to place а long electro- 
Switches. The difficutty is increased when at full speed or 
ba curves, Some methods which are d to the above 
ате those 


scribed in the specifications of Linef. Fig. 5 illus- 


course, diagrammatic. The car is intended to run in the direction 
indioated by the arrow. When switch No. 2 is closed, current оза 
flow from the main cable by means of the armature, a, through the 


Main Cable 


Fic. G6. — Wr, 1887. 


which works 


Fic. 5.—Linerr, 1888. 


trates an early type. An iron or steel strip lies in contact with the 
insulated main conductor; immediately over it are the surface 
studs. A magnet on the car attracts the strip upwards so that it 
comes in contact with the surface studs, thus connecting them with 
the main. As the car moves forward the wave in the strip moves 
forward like the sinus in the back of the mythical serpent. The 
method is as ingenious as it is simple, but there must always be a 
difficulty in making in this fashion a reliable contact with the surface 
studs. 

The feebleness of the effect under the roadway of a magnet carried 
on the car has led many inventors to prefer an electric method of 
communicating with the switeh, after the manner of Hopkinson and 
Ayrton and Perry. Very many different methods of operating the 
switches electrically have been devised. They fall into three classes: 
1) Those in which the operating coi: is a shunt to the motor circuit ; 
8 those in which it is in series with the motor; and (3) those in 
which it is excited by & battery carried on the car. Each method 
has its advantages and disadvantages. The main objection to a 
shunt coil is its cost. It may further be open to the objection that 
а very small leak in the insulation of the main may be sufficient to 
keep it in operation when it ought notto be. On the other hand, 
it has pointe of advantage over a series coil. As it always exercises 
the same pullit can be designed to a nicety to do the work required 
of it, and, in general, can be put into a very small space; whereas a 
series coil is dependent in its action upon the current taken by the 
car, and while on the one hand its winding must be able to carry 
100 amperes for & short time, it must bave enough turns in it to 
operate the switch when only carrying two or three amperes. This 
necessitates a bulky winding, which increases the size of the switch 
and its box. Besides this, the force operating the switch is apt to 
be too violent with large currente, or too feeble with small 
currents. The great advantage of the series coil has always been 
that by its use the operation of the switch could be made more 
dependent upon the presence of the car. If the car is not over 
the surface contact it cannot draw current from it, and it might 
ре -argued that the series coil would then of necessity have no 
current through it. This would afford abundant safety to street 

gers, if it were not for the fact that some current may be 
— from the road contact to mud in street, and this may be 
sufficient to rem tg switch closed. To illustrate this, let us take 
а very old of Frank Wynne's. The view (fig. 6) is, of 


Main Cable 


Fia. 7.—JOHNSON-LUNDELL, 1896. 


their diagrams. It will be seen that the current ges from the 
main cable through the switch direct to the stud marked 81 without 
pena through any magnet winding, thence it es to the motor 

y means of skate ki. From the motor, instead of going direct to 
earth, it passes to skate K, thence to 8% and so through the magnet 
windings to earth. Now the stud, 82, is at very nearly the same 
potential as.the earth return, so that the question of leakage from it 
does not trouble us. By placing 8, outside the rails it can be 
effectually guarded against stray currents from 81. One feature in 
this design is the interconnection of the switches whereby a switch 
is operated before it is required to supply current to the car, This 
gives greater time for the switch to close. 


(To be continued.) 


THE ELECTRO-THERMAL PROCESS FOR 
THE MANUFACTURE OF PHOSPHORUS. 


By JOHN B. C. KERSHAW, F. L. O. 


HISTORICAL NOTER. 
PHOSPHORUS was first prepared by Brand, а German 
alchemist, in the year 1674, by heating urine and 
sand in an earthenware retort. The method of preparation 


Digitized by Google Y 


"ET 
DET 


d 


vol. 48. No. 1,089, Остовив 7, 1898.] 


THE ELECTRICAL REVIEW. | 548 


was kept secret, but the English chemist, Robert Boyle, 
having heard of the new element and its source, succeeded 
in preparing it by a similar method in 1680. The element 
was only pre in very small quantity, and was of very 
high cost until 1771, when Scheele published his method of 
obtaining it from bone ash. Scheele’s method was later 
simplified by Pelletier, and this modified method of mana- 
facture has been used for the production of all the 
phosphorus required in the laboratory or for industrial 
operations from the time of Scheele down to the year 1893. 

The process is шоу chemical in character. Bone ash 
or some other form of phosphates being digested with 
sulphuric acid, and the clear solution evaporated to a thick 
syrup and then heated with carbon in closed retorts. The 
only improvement upon the original process has been the 
substitution of Somberite, a natural phosphate occurring 
in the West Indies, for bone ash. The production of 
ee by this method has, owing to the growth of the 
match-making industry, greatly increased during the latter 
half of the century ; and in the year 1898, when the electro- 
thermal method was first worked upon an industrial scale, it 
was estimated that the total production was about 1,200 
tons per annum. This output was almost entirely the 
result of the . of two firms, Messrs. Albright and 
Wilson, of Oldbury, and MM. Cognet et Fils, of Lyons. 

The former now use the Electro-thermal process, and since 
the change in their method of manufacture have been rapio 
increasing their annual output of phosphorus; while ; 
Cognet et Fils, who still use the older chemical process, have 
fallen to the rear as producers, and have ceased to export 
phosphorus to other countries, | 


Тнк ELECTRO-THERMAL METHOD OF PHOSPHORUS 
PRODUCTION, 


The Readman-Parker process, which is in use at the 
Oldbury and Niagara works of Messrs. Albright & Wilson, 
was patented in this country in the year 1888. (Patent 
Nos. 14,962 and 17,719.) The method consists in heating 
natural phosphates, intimately mixed with carbon and 
suitable fluxing materiale, in the electric furnace, by means 
of an electric current passing between carbon poles. The 
heating is due to the resistance of the materials, and not to 
the formation of an electric arc, as in Moissan's experimental 
work. The furnaces are small, and are capable of yielding 
14 cwt. phosphorus per day. Each is provided with a hopper 
for continuous feeding in of the raw materials, with an outlet 
for the slag, which is tapped from time to time, and with a 
gas outlet placed high in the side of. the furnace for con- 

ucting the vaporised phosphorus to the condensers. 
Between 80 and 90 per cent. of the phosphorus contained in 
the raw materials is obtained by use of this process. The 
Oldbury works absorb 700 H.P. in this manufacture, and the 
recently erected works of the same firm at Niagara are now 
utilising 300 H.P. derived from the Falls in the production 
of phosphorus, while an increase of the plant at Niagara is 

y contemplated. 

In Germany, an electro-thermal process for the manufac- 
ture of phosphorus is used by the Greisheim works, near 
Frankfort, but no details are known concerning it, and this 
firm objecta to give any information concerning its operations. 
There is no doubt, however, that the process is practically 
the same as that described above, and, owing to the German 
Patent Office having refused a patent to Readman on the 
ground of previous publication of the principles of the 
method by ‘Wohler, the electro-thermal method of phosphorus 
d s in Germany is freely open to all who desire to 

it. 

It is interesting to note that this manufacture is a new 
one for Germany, and that, until the Greisheim firm took up 


. the manufacture, that oountry was dependent upon England 


and France for covering her requirements of phosphorus. 
A phosphorus factory using an electro-thermal process, has 
4 been Tecently erected at Vernier, near Geneva; and here 
again it is probable that the process is practically the eame 
as that of man & Parker, though no details have yet 

been published concerning it. 

The electro-thermal method of manufacture is thus now 
ablished in four countries, and there is no doubt in the 
ны в mind that the process will ultimately extend to the 
Wo countries where the older method is still in use France 


and Russia—and that before the century closes, the method 
introduced by.Scheele in the year 1771 will have been sup- 
planted everywhere by the  electro-bhermal method of 
roduction. It is possible that improvements may be made 
In its mode of Am for example, in the manner 
suggested by Joudrain in a recent patent covering the simul- 
taneous production of phosphorus and calcium carbide—but 
the principle of the process will undoubtedly remain the same. 
The advantages claimed for the electro-thermal method are 
that no sulphuric acid is required, no expenditure upon fire- 
clay retorts and replacement of broken ones is necessary, less 
handling of the raw material is demanded, and the risk of 
fire is minimised. The economies resulting from all of these 
more than balance the expenditure upon electrical energy. 


THE FuTURE OF THE INDUSTRY. 


As already stated, the greater portion of the phosphorus 
at present produced in Europe and America is used in the 
manufacture of matches. Attention has recently been 
directed to the evils attendant upon the use of yellow 
phosphorus in this industry, owing to the non-notification 
of several cases of phosphorus poisoning—or **phossy jaw "— 
by one of the leading match-making firms of the country. 
This disease occurs only when the yellow or crystalline 
form of phosphorus is used, and cannot occur with that 
known as or amorphous phosphorus. Unfortunately 
this form of phosphorus can alone be used for the production 
of safety matches, i., matches striking only on the box, 
and the public demand a match which will strike on any 
roughened surface. This latter can only be manufactured at 

resent with the aid of yellow phosphorus. Many attempta 

ave been made in the past to find a substitute for yellow 
phosphorus in this manufacture without success; but re- 
newed attention is now being paid to the subject, and the 
Belgian Government has recently offered а very large money 
prize to any inventor or chemist who can produce a match 
striking on any surface at reasonable cost, without the aid of 
the dangerous chemical hitherto used. The writer has also 
recently learnt that such matches are already being produced 
in France in large quantities, though he has not been 
able to obtain any details of the composition used. It is 
thus evident that the phosphorus industry must be at present 
in a very unsettled state. Should a satisfactory and eco- 
nomical substitute for this chemical in the match-making 
industry be discovered, the demand for phosphorus will be 
enormously curtailed, and the production of phosphorus by 
the electro-thermal method will become of secondary import- 
ance wheu compared with other electro-chemical industries, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1598. . 


Compiled expressly for this journal by W. P. Тномрѕон & Oo., 
^ Electrical Patent Agents, 322, High Holborn, London, W.O., and 

at Liverpool, Manchester, and Birmingham, ѓо whom all inquiries 
| should be addressed. | 


19,803. Improvements in and connected with the manufacture 
of filaments for electric lamps." J. B. DE ALzuGaRay. Dated 
September 19th. | 

19,824. “Improvements in means or apparatus for facilitating 
calculations relating to secondary electrical batteries" М. B. 
COTTERELL. Dated September 19th. | 

19,827. “Improvements in electric arc lamps.” В. H. POMEROY. 
Dated September 19th. | ! 

19,828. “Improvements in electric атс lamps.“ В. Н. Ромквоу. 
Dated September 19;h. 

19,829. “Improvements in coin controlled meters" В. Н. 
Pomeroy. Dated September 19th. | 

19,843. "Improvements in insulating bodies.” О. NOLTBMEIER. 
Dated September 19th. (Complete.) 

19,855. “Improvements in the manufacture of electrodes for 
electric accumulators.” H. H. LaER. (La Societe Roger & Rathier, 
France.) Dated September 19th. (Complete.) 

19,856. “Return signal device for electric bells and the like.” 
W. P. Тномрвон. (Firm of Ohl Dieterich, Germany.) Dated 
September 19ch. 
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19,875. “Improved joint for telegraph and other wires conveying 
electricity." H. W. ND. Dated September 19th. 

19,876. “Improvements ia the electrolytic separation of zinc from 
zinc oxide." О. J. Втвіхнавт, J. L. Е. Voagn, and Н. E. Fay. 
Dated September 19th. 

19,877. “ An improved cell for the electrolysis of fused metallic 
chlorides.” О. J. SHARE, J. L. F. Voarn, and Н. E. Fry. Dated 
September 19th. 

19,911. “ Electric door lock for opening doors and gates at a 
distance.” О. MAI. VII n. Dated September 20th. | 

19,913. "Improvements in arc lamps.” W. G. Hzvs. (The 
Manhattan General Construction Company, United States.) Dated 
September 20th. (Complete.) 

19,936. “Improvements in controllers for electric motors.“ THE 
BnrrisH THomson-Houston Company, Liurrep. (F. E. Case, United 
States.) Dated September 20th. (Complete.) 


19,987. "Improvements in or relating to electric braking 
apparatus adapted specially for use in electric tramways.” THE 
British THomson-Houston Company, Limurrep. (J. B. Linn, 
United States.) Dated September 20th. (Complete.) 

19,938. “Improvements in safety devices for dynamo-electric 
machines.” Tus British THomson-Houston Company, LIMITED. 
(E. М. Hewlett, United States.) Dated September 20th. (Com · 
plete. 

19,939. “Improvements in electric meters.“ Тнв BririsH 
TuHoMSON-HousroN Company, Lmirep. (C. D. Haskins, United 
States.) Dated September 20th. (Complete.) 

19,940. “ Improvements in circuit breakers for three-wire electricity 
distribution systems.” Tam Ввгтізн THomson-Hovuston Company, 


Ілмгтер. (E. M. Hewlett, United States.) Dated September 20th. 
(Complete.) 
19,941. Improvements in electrostatic measuring instruments.“ 


Tus Ввїтїзн THomson-Hovustom Company, LiwrTED. (E. Thomson, 
United States.) Dated September 20th. (Cumplete.) 

19,942. Electric engines.“ B. J. B. MIILS. (M. L. Whitfield 
and C. C. Cowan, United States.) Dated September 20th. (Complete ) 

19951. "Improvements in electrical gas lighters.” E. SEILER. 
Dated September 20th.  (Complete.) 

19,959. “Improvements in systems of electrical distribution." 
C. F. Scorr. Dated September 20th. 

19,960. “Improvements in or relating to electric railways.” R- 
Вир. (The Foreign Electric Traction Company, United 
Btates.) Dated September 20th. 

19,972. “А switch worked by clockwork, or by electricity, or both, 
or by hand independently of either.“ J. HooPER. Dated September 
20th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, 
August 9th, 1898, being date of application in Natal.) (Complete.) 


19,974. “Improved carbon filaments for electric incandescent 
lamps" Е. Dannenr. Dated September 20th. (Complete.) 


19,983. “Improvements in search light projectors for electric arc 
lamps.“ Т. Dockrrr and J. I. Hart. Dated September 21st. 


19,985. “ An improved incandescent electric light lamp holder.” 
A. HowELL. Dated September 218. 


20,008. “Improvements in the manufacture of metallic covers for 


electrical switches, cut-outs, and the like" М. Lawros. Dated 
September 21st. 
20,027. " Improvements in electrical apparatus for exhibiting and 


changing advertisements, signs, and the lika devices" A. D. 
Dovauss. Dated September 21st. 

20,029. ''Improvements in electric batteries.” 
Dated September 21st, 

20,049. “Improvements in electric safety fuses.” W. L. Wise. 
(The Actien Gesellschaft Electricitaetewerke—worm O. L. Kummer 
and Co.—Germany.) Dated September 21st. (Complete.) 

20,068. Improvements in electric arc lamps. Н. G. Cors worn. 
Dated September 22nd. 

20,131. “Improvements in automatic switches for railways.” 
J. L. CALAMB xd V. Berra. Dated September 23rd. 

20,154. “ An improved form of electrical resistance.” F. H. 
Royoz and E. А. CLAREMONT. Dated September 2r3d. (Complete.) 


20,178. ‘Improvements in or relating to switches for controlling 
electrical currents." Ј. Воотн. Dated September 23rd. 

20,193. ‘Improvements relating to switches for tramways.” V. 
"Румеввв. Dated September 23rd. (Complete.) 

20,202. “Improvements in electrical apparatus for operating 
railway pointe and FT. Ducovsso. Dated September 23rd. 
(Date applied for under Patents, &c., Act, 1883, Bec. 103, February 
24th, 1898, being date of application in France.) (Complete.) 

20,208. “ An electrical alarm to warn two vehicles approaching 
each other upon rails.” F. Prorrow. Dated September 23rd. 
(Complete.) 

20,221. "Improvements in the means or method of signalling on 
electric tramways.” J. Kay and A. H. Gissmas. Dated Septem- 
ber 23rd. 

90,227. ‘Improvements in electric lamp holders.” A. Watson. 
Dated September 24th. 

20,274. “Improvements in systems of controlling electrically 
p railway trains.” Ё, E. Casm. Dated September 24th. 
(Date applied for under Patents, &c., Act, 1883, Bec. 103, February 
28th, 1898, being date of application in United States.) (Complete.) 

20,276. “Improvements in controlling electric motors and 


trically-propelled railway trains.” E. Тномвон. Dated Septem- 
тд Y Data applied for under Patente, &c., Act, 1883, Вес 103, 


W. B. Rawson. 


February 28th, 1898, being date of application in United States) 
(Com plete.) 

20,276. "Improvements in systems of train control for electrically- 
propelled vehicles." W. B. PorrER. Dated September 24th. 
(Date applied for under Patents, &c., Act, 1883, Bec. 103, Febraary 
28th, 1898, being date of application in United States.) — (Complete) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
OCTOBER, 1898. 


We are informed by Messrs. W. P. Thompson & Co. that about 86 


applications for electrical patents were filed in the month of October, 
1884. Out of these applications some were never completed, and 
of those that were not one has been allowed to run its full length of 
term, viz , 14 years, but became void after a period of a few years. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
THompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


10,477. "Improvements in quick-break switches for electric lines.” 
G. JAEGER, C. JAEGER, and H. Викрев. Dated April 30th, 1898. 
This invention has reference to improvements in quick-break 
switches for electric lines of that class known as “ tumbler switches.” 
According to the present invention the switch consists in that 
the terminals are embedded in the insulating body, that is to say, the 
terminals are surrounded entirely within the latter by means of an 
insulating wall, being semi-circular or the like and extending upward. 
Between the two terminals joining with the wall, a tion is 
fitted, being of such a thickness as to afford sufficient play to the 
outer ends of the contact lever while snapping between the partition 
and the terminals. 1 claim. 


. 10,606. “ Ар electric signal bell for cycles.” S. Knaus. Dated 
May 9th, 1898. Relates to a cycle bell brought into action by the 
closing of an electric circuit. In the steering frame is arranged a 
battery; it is enclosed in an insulation casing against which the 
insulated conductor from the lower pole lies close. The insulated 
conductor is further carried along the interior of the steering bar and 
is connected to the inner end of the metallic push. The push button 
is arranged with its inwardly projecting pin like projections ina 
vulcanite shell, which is held by friction. On pressing down the 
button a spring is compressed until the edge and the steering make 
contact; the circuit is completed through the bell, 1 claim. 


10,652. "Improvements in electric condensers.” С. B. BRADLEY. 
Dated May 10th, 1898. Relates to electric condensers, the object 
being to provide a condenser of a greatly increased capacity, bulk 
for bulk as comparted with the condensers as commonly i 
The invention is carried out by using as a dielectric stearate of lead 
which has a specific inductive capacity much greater than paraffin 
wax or other material. Pure stearate of lead free from water and 
deleterious mixtures has a specific inductive of 74 to one as com. 
pared with air and offers a great resistance to puncture. This 
material may be used in any convenient way for separating the 
several condenser plates. In order to reduce the compass of the 
condenser as much as possible, it is desirable to employ thin films of 
the dielectric, it is important also to prevent short-cirouiting by 
contact of opposite plates. This end is attained by using between 
the several plates sheets of open-work fabric. The dielectric being 
rolled into the meshes of the netting and over the same to the 
desired thickness either before or after applying the same to the 
plate. 7 claims. | 


10,808. "Improvements in Morse telegraph ар з.” BIEMENS 
Ввов. & Co., Lro. Dated May 11th, 1898. This invention is to 
prevent ink from getting into and dirtying the mechanism. The 
spindle of the writing disc is enclosed in a tube extending across the 
casing. (The gearing for imparting rotary motion to the spindle is 
arranged outside the casing.) Any ink that tends to creep along the 
spindle is intercepted by a cup-shaped shield, which causes the ink 
to drop back into the reservoir. 3 claims. 


11,860. “ An improved means for making and breaking electric 
circuits." А. SAUERBREY. Dated May 25th, 1898. In this inven- 
tion the electric circuit is made by the meeting of two or more 
contacts with different or like resistances, and actuated from batteries 
or other sources of electricity and a relay. It consists of two 
magnet bobbins of a relay the bobbins at one end being connected 
through a bridge wire, the opposite ends of the ваше being connected 
with the batteries from which the wires lead through circuit closers 
or cut · outs to the contacte, and from these to the bridge wire. In 
the above arrangement if the circuit closer is closed the current flows 
through the battery onward tbrough magnet bobbin to the bridge and 
а contact and again into the circuit closer, whereupon the magnet 1s 
energised and attracts an armature. The contact devices are fixed to 
& spring and a platinum screw, connected with a resistance of 
determined dimeneions. The screw upon the occurrence of any shock 
to, or movement of its stand, and other parte in connection therewith 
comes into operation and thereby actuates a suitable si 
device. 2 claims. 
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A NATIONAL PHYSICAL LABORATORY. 


THE issue of the report of the Treasury Committee 
appointed last year to consider the question of founding a 
national physical laboratory marks, we hope, a very decided 
step forward in this matter. Our readers will remember 
that the appointment of this Committee was the result of a 
strong and numerous deputation to Lord Salisbury from 
various scientific bodies, which drew his attention to the 
importance of such institutions, and the value of the results 
obtained by them in other countries ; conspicuous examples 
being, of course, the Bureau International des Poids et 
Mésures in Paris, and the Phyeikalish-Technische Reich- 
sanstalt at Charlottenburg. The Committee, small but 
highly representative, consisted of Lord, Rayleigh, Sir 
Courtenay Boyle, Sir Andrew Noble, Sir John Wolfe Barry, 
and Messrs. W. О, Roberts-Austen, Robert Chalmers, A. W. 
Rücker, Alexander Siemens, and T. E. Thorpe. By the 
terms of reference the Committee had to consider two ques- 
tions: whether it is desirable to establish a laboratory for 
verifying instruments, for maintaining standards, and to 
test materials; and whether such a laboratory should be 
associated with any existing public institution, Notwith- 
standing the first question, the constitution of the Com- 
mittee clearly indicated that the Treasury accepted in 
principle the foundation of the laboratory, and only desired 
information as to the best way of realising the scheme. The 
Committee have accordingly in their report dealt mainly 
with the mode of establishment, and have said little as to 
the reasons which should induce the Government to under- 
take it at all They summarise their conclusions as fol- 
lows :— 

1. That a public institution should be founded for stan- 
dardising and verifying instruments, for testing materials, 
and for the determination of physical constante. 

2. That the institution should be established by extend- 
ing the Kew Observatory in the Old Deer Park, Richmond, 
and that the scheme should include the improvement of the 
existing buildings, and the erection of new buildings at some 
distanoe from the present Observatory. 

8. That the Royal Society should be invited to control 
the proposed institution, and to nominate a governing body, 
on which commercial interests should be represented, the 
choice of the members of such body not being confined te 
Fellows of the Society. 

.4. That the permanent secretary of the Board of Trade 
should be ар ez officio member of the governing body; and 
that such body should be consulted by the Standards Office 
and the Eleotrical Standardising Department of the Board 
of Trade upon difficult questions that may arise from time 
to time, or as to proposed modifications or developments. 

We think no one could very well find fault with these 
recommendations. Some would like, no doubt, to see the 
institution founded on the American scale, but Lord Salis- 
bury, in his reply to the deputation, more than suggested 
that, if the proposal was to be acted on, the pecuniary 
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demands must be modest, and must be based on the ost 
of establishing and maintaining commercial standards of — 


measurement. There is no indication in the report of the 
extent of the buildings, or the number of the staff contem-- 


plated, nor anything more than & general idea of the range 
of physical data whose investigation might be undertaken. 
These questions hardly oome witbin the reference, but clearly 
the Committee, before writing the first clause of their con- 
cluding summary, must have formed some idea of the extent 
to which they could be allowed to carry on scientific research 
with the machinery of political administration. We imagine 
that their proposal to make the Royal Society the controlling 
body will meet with general approval. Few public bodies 
have sufficient intellectual clearness of vision to determine 
every question strictly on its own merita, never allowing a 
side issue or indirect object to affect a decision. Jobbery, 
using the word in a Pickwickian sense, is, in 19 cases out of 
20, due to want of mental lucidity, not of probity. For 
intellectual vigour and public spirit, there is probably no 
body in England more distinguished than the Council of the 
Royal Society, and their administration would command 
general confidence. A late well-known philosopher held 
that the scientific men, and not the ecclesiastics, are the 
body now commissioned to keep alight the lamp of moral 
and religious truth. Fora matter of this kind a Govern- 
ment department ia apt to lack the wisdom of wide haman 
sympathy. 

We should have liked to know more of the views of the 
Committee as to what the work of this laboratory is to be, 
than that it will take over and extend the work now being 
done at Kew, and in the Board of Trade laboratories, of 
calibrating and examining measuring apparatus. It is quite 
clear, ав is pointed out in the report, that a large number of 
important problems in physica] measurement are not dealt 
with quite as well as they might be. They are too dull and 
laborious to attract a private investigator, or they do not 
offer the incentive of possible scientific reputation. The 
resulta of commercial problems, if worked out by commercial 
firms, cannot be protected, or are too valuable to be published. 
In many cases a firm has the will to undertake the expense 
of experiment, and the public spirit to publish the resulta; 
but the heads of the firm are not competent to indicate the 
problem to their subordinates, and so the necessary direction 
and initiation are wanting. The machinery of a scientific 
director, with a staff of skilled assistants, and a complete 
plant organised for the purpose of stating and solving any 
physical problems presented to them, regardless of the intel- 
lectual or pecuniary interest of the investigator, will obvi- 
ously be very useful; bat by what arguments Prof. Riicker 
and his fellows persuaded Lord Salisbury that it is the 
function of Government to provide such a machine is not 
very clear, though we are glad to think it has been possible 
to do it. Perhaps the explanation is that no body in 
England is more in want of the institution than the Govern- 
ment itself. The administration of an empire provides an 
endless succession of scientific problems. The alooholic 
strength of beer, the flashing point of petroleum, the 
electrolysis of water pipes, the nautical almanack, tropical 
agriculture, the length of the yard, the adulteration of food, 
represent large groups of scientific problems which have been 
presented for solution in the first case to men who are simply 
political administrators. We know how many of these have 


| Ж dealt with, in how tentative and piecemeal a fashion, 


and with what sucoess, The little building in Greenwich 


Park and the old board of longitude have grown in spite of 
the economy of Admiralty boards into the most famous, and, 
` for ita importance, the worst-housed observatory in the world. 


Kew Gardens is largely a consulting establishment for the 
assistance of the Colonial Office, and we believe no small 
part of the work of its staff is the clerical work of a Govern- 
ment department. The incessant work of Major Cardew's 
office, and of the Somerset House laboratories is well known. 
The metallurgical laboratory of the Mint is the source of 
much of our recent knowledge of alloys and of steel. Well- 
eqaipped Government establishments for dealing with specific 
classes of scientific questions are nothing new, and advance 
in knowledge is their necessary by-product. From the point 
of view of a Government, however, it is only a by-product, 
and we imagine the Treasury looks jealously.on any proposal 
to assign fresh funds to scientific research in any existing 
establishment. 

The Government buying departments are continually in 
want of technical advice and scientific experiments to guide 
them in specifying or accepting goods from contractors, and 
in many cases have access to no suitable authority. All 
manufacturers who have worked for Government departments 
know that inspecting officers have continually to decide 
questions on which they do not possess all the information 
they would like to have, which in some cases does not exist. 
The long controversy on India-rubber cables, their peculiar 
merits, and occasional inexplicable failures, provides just the 
sort of problem that a national laboratory might take up, 
and it can hardly be doubted that chemists could devise some 
means of testing India-rubber that would remove the present 
uncertainty about the trustworthiness of any particular 

„ample of cable. Such a result would be of immense value 
to all concerned. We are inclined to think that the problems 
submitted to this laboratory will be principally in molecular 
physics. Mechanics, as a science, is so perfect and so widely 
understood, that its problems do not require a specially 
trained or organised body to deal with them. A Government 
establishment is not necessarily well fitted to deal with such 
new and complex problems as were presented by submarine 
telegraphy, by the dynamo, or by the determination of the 
ohm. In these cases individual genius must be looked to to 
indicate the mode of solution, and then the machinery of an 
organised and equipped laboratory oan take up the detail 
work more effectively than any private resouroes, This kind 
of problem does not occur every day, while the permanence 
of alloys, the composition of Leclanohé cells, the purity of 
gums and oils, and the mechanical strength of materials 
have to be dealt with continually. 

The Committee clearly contemplate that many more 
problems will be presented to the laboratory than it could 
deal with, and we have no doubt that if the institution oom- 
mands respect by its efficiency this will be the case. The 
report proposes to deal with the difficulty of selecting the 
york by means of a highly qualified director, a strong oom- 
mittee, and the supervision of the Royal Society; and, by 
appointing to the committee members engaged in trade, to 
counteract the inevitable tendency of a scientific body to 
purely scientific questions, The reference of the report to 
an extension of the magnetic work organised from Kew, 
which has received so much of Prof. Riicker’s attention, і a 
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oase of the kind. It would be difficult to name a branch of 
science of smaller practical importance or of less promise of 
useful development than that of the earth's magnetic field. 
Its scientific interest is indisputable, and equally its inap- 
propriateness for}Government endowment 

The proposed arrangement probably satisfies the wishes of 
no one concerned, but it has one paramount merit. The 
Government may accept it. It is very tempting to suggest 
possible developments. The editor of Science Abstracts 
would find his natural home in the library of the institution, 
and the scientific monographs for which we hope might 
follow. The profits of the Patent Office might conveniently. 
pass through its accounta. | 

We must be thankful for what we can get, and if the 
argument of eoonomy of administration will persusde the 
Government. to endow an establishment to do their own 


. Reoessary work, with permission to spend money on physical 


research, we have gained much. 


INDUSTRIAL BANKS AND ELECTRICAL 
DEVELOPMENTS ON THE CONTINENT 
OF EUROPE. | 


Is а recent issue we published a letter from Mr. John 8. 
Rawertb, dealing with the aid given by German and 
Swiss banking houses to the developments of tho electrical 
industry in Europe and other parta of the world. 

Au extraordinary number of concessions for lighting, 


tramway, or power purposes, are now being exploited in 


Italy, Spain, and South America, with the support of German 
capital. No benefits from this rapid development abroad 
will accrue to the capital invested in British electrical 
industries or to British labour, for the simple reason that 
the orders for machinery and equipments will naturally go 
to the country which is financing these new undertakings— 
Germany, | | 

As an example of the operations of these banks, we give 
below an abstract of the report for the year 1897-98, of 
the “Bank für Elektrische Unternehmungen,“ of Zurich, 
published in the Htektrotechnische Zeitschrift for September 
15th. This report states that the electrical industry during 
the past year had shown extraordinary activity in all its 
branches, and that the rate of expansion is likely to con- 
tinue. The bank had promoted a number of new under- 
takings in Spain and Italy, under the form of syndicates, 
and had been obliged to call up the remaining half of ite 
capital in order to finance these new ventures. - The gross 
profit for the past year had amounted to £74,160, as against 
£52,520 in the preceding year, and the net profits were 
£42,400, as against £30,480. — | 

This profit, with the balanoe from the preceding year, will 
permit of a dividend of 5 per cent. upon the share capital of 
£866,800. None of the undertakings in which the bank 
has become interested in the past year have yet commenced 
operations, bnt most of these will be earning profit during 
the current year. The assets of the bank are now increased 
to £1,710,000, and are distributed as follows: — Share 
capital in subsidiary companies, £441,600; debentures and 
loans, £684,000; reserves, £629,600. 
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The undertakings in which the bank is interested are the 


following :— | 

1. Officine Elettriche Genovesi in Genus. Financial interest, 
£272,000. This company has been formed to supply 40,000 incan- 
descent lights and power for traction purposes in oa. The plant 
was completed in 1897. ! 

2. Bocieta Genovese di Elettricita in Genua. Financial interest, 
£26,840. This company transferred its Genoa concession to the 

receding one, and now confines its operations to Sampierdarena only. 
n 1897 it earned 5 per cent. 

3. Ferrovia Elettriche e Funiculari in Genus. Financial interest, 

£254,840. This company possesses a concession extending over 24 
kilometres tramlines and 14 kilometres cable lines. 19°7 kilometres 
of this is now in operation. This company bas paid 5 per cent. 
. 4. Societa dei Tramways Orientali in Genua. Financial interest, 
£96,760. 12'S kilometres out of a total concession of 25 kilometres 
aré now in operation. During the first half of the present year the 
feceipts have been satisfactory. 

5. Unione Italiana Tramways Elettrióhe ia Ganus. Financial 
jaterest, £244,400. The lines owned by this company have been 
worked by horses up to the present date, but electric traction is now 
in eourse of application to these lines. 

6. Sevilla Tramways Company, Limited, London. Financial 

cent. in 1897, though 
trical eqdipment is now 


interest, £65,200. This company paid 5 
worked by horse traction. e necessary 
being installed. | 
7. Compania Sevillana de Electricidad ia Seville. Financial 
interest, £65,200. This company did not pay any dividend in 
120, the surplus profit having been used to build up а depreciation 
ап 


. 8. Compania Barcelonese de Electricidad in Barcelona. Financial 


interest, £180,520. This company only commenced operations in 


1898. Owing to the increasing demand for light and power, the 
generating machinery already requires duplication. 

9. Compania Vizcaina de Electricidad in Bilbao. Financial 
interest, £71,360. This company paid 3 per cent. dividend as the 
result of its first year’s operations, | 

10. Deutsch  Uberseeische  Elektricitits Gesellschaft, Berlin. 
Financial interest = 3:3 per cent. total capital. This company is 
engaged in exploiting electric lighting concessions in Buenos Ayres. 

11. Elektrische Unternehmungen in Santiago in Chili. Financial 
interest = 2 per cent. of total capital. 

Tbis bank appears to be fulfilling for Italy, Spain, and 
South America, the róle of the British Eleotric Traction Com- 
‘pany ia this country. The notewortby fact, however, is, that 
while most electrical engineers in this country are busily 
engaged in exploiting the concessions within Me borders—in 
many cases with the aid of American generating plant or 
rolling stock—the ever-active Teuton is not only finding the 
capital and energy necessary for developments within the 
limits of the German Empire, but is obtaining the controlling 
interest in electrical undertakings in every quarter of the 
world. Why cannot some of our leading financial houses show 
similar enterprise to that exhibited by these foreign banks ? 


лл | 


"uL THE New York Zlectrical Engineer of 
Telephonic Relays. September 8th, contains an account of a 
| . telephonic relay recently patented by Mr. 
J. S. Stone, of Boston, Mass. The idea of а telephonio relay 
has occurred to many telegraphists, and such an 
appliance has been tried many times. Shorn of its 
details, Mr. Stone’s patent only describes a telephonic 
receiver, to the diaphfagm of which is attached the 
diaphragm of a Hunning's transmitter, во that the two 
diaphragms move in unison, and currents received in the 
telephonic receiver may be repeated onwards by the 
Hunning's transmitter. It has, however, long since been 
generally understood that the vibration of the diaphragm 
of a telephonic transmitter is much greater than that of 
the diaphragm of the receiver. By resting the tips of the 
fingers lightly on the diaphragm of a telephonic trans- 
mitter, the vibrations of the diaphragm can be felt when 
it is spoken against. The vibrations of the receiver's 
i are, however, quite imperceptible. The article 
in the Electrical neer gives no account of the con- 
ditions under whioh Mr. Stone’s relay has been tried, 
indeed, it leaves a doubt as to whether it has been tried 
at all, and it would be interesting to know whether Mr. 
Stone bas invented a workable telephonic relay or has 
merely patented a crude ides. | 
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THE REACTION CARBON BRUSH-HOLDER. 


THE advance of the direct current dynamo to the position 
it now holds is due in a very great measure to the careful 
working out of brush gear and commutator details. Such 
points, for example, as the arranging of the mica and metal 
of the segmenta so that they shall wear down equally, and 
the introduction of the reaction carbon brush-holder. Sur- 
prise has often been expressed as to why manufacturers do 
not adopt the special methods of winding, auxiliary poles, 
and other dodges which have from time to time been pro- 
posed to minimise sup sparking troubles. The fact is, 


that owing to the introduction of the high resistance carbon ' 


brush, the better understanding of commutation, and the 
mass of accurate data which large firms have now available, 
there are no sparking troubles to minimise. 


Practically all machines built abroad are now fitted with 


carbon brushes, and it has been thoroughly proved in practice 
that any increased cost of the commutator is much more 
than covered by the advantages obtained. The only limit 
15 the output of modern machines is the thermal or heat 
imit. 

Those of our readers who sed Mr. E. Kilburn Scott's 
articles on * Carbon Brush-holders, in our issues of April 
22nd and May 6th, 1898, will find some further interesting 
details on the subject in the Electrical World, of New York, 
for Jaly 23rd, 1898. 

The various forms of the reaction (Baylis) brush as made 
by the leading firms in the States are there fully described, 
and we give fig. 1 herewith, showing the form of holder 
made by the Eddy Manufacturing Company. 


FIG. 1 


As will be seen в finger casting presses against the back 
end of the carbon block and. this in turn bears against a flat 
surface of the holder (it should be noticed that only this 
one surface need necessarily be finished). The finger is 
forced downward by a coiled spring, the free end of which 
can be hitched into any one of & number of notches in the 
segment part of the finger casting. The finger is cranked 
somewhat, bringing the segmental rear end to one side, and 
thus allowing the maximum amount of room for the spring. 

The advantages claimed for the reaction brush are:— _ 

(a) The freedom of the brush to follow any irregularities 
on the surface of the commutator by moving backwards or 
forwards in a straight line, instead of oscillating about en 


axis. ‚ | 

(b) The inertia of the brush and other moving parta is 
small, and thus the carbon block is able to promptly follow 
any unevenness of the commutator. 

c) There is no chattering. 

(d) The metal pert of the holder can be brought close up 
to the. surface of the commutator, as it, the holder, is always 
stationary, no margin has to be allowed for wear. 

(e) The distance through which the current must travel 
through the carbon is eo very short, that a higher density 

г square inch сап be allowed, giving а smaller commutator. 

(f) The carbon block can be easily removed at any time, 
even when the machine is running, and when replaced no 
adjustment is lost, the carbon settling back exactly into its 


ри The carbons may be in actnal contact sideways, and 
thus the entire face of the commutator can be made use of. 


(A) The holder castings need not butt against each other, 
and two standard sizes will serve for machines ranging in 
capacity from 2 kilowatts to 2,000 kilowatts. 

(f) A remarkably light pressure against the commutator 
is all that is required, and on this account the wear is small, 
and fine grain carbons may be used to advantage. 


This question of pressure is an important one, for if there 
is too much of it, the carbon, if at all fine, grinds away very 
quickly. This is especially to be guarded against in high 
voltage machines, the large amount of dust which is made 
having a tendency to make the brushes flash round. Hard 


5 high registanoe carbons are therefore necessary 
for high voltages. | 
The Le Carbone Company. recommend the following 
pressures :— | 
Quality. | Pressure on commutator. 
Special... ...  ...| 100 grammes per sq. om. of contact surface. 
ee | 50 grammes per tq. om. of contact surface. 


Electro-graphitic 


———— ——-—ĩ —— 


The special quality is a fine close-grained carbon which 
will carry currents up to 10 amperes per square centimetre 
of contact surface. The electro-graphitic is a carbon which 
has been transformed into graphite by being submitted to 
the temperature of the electric arc in the Girard and Street 
process, The molecules are, 80 to speak, soldered: together 
by condensed carbon vapours, and they form a mass similar 
to a substance heated to melting point. | 

The conductivity of brushes made in this way is said to 
be four to five times greater than that of special quality 
brushes, and they will take currents at the rate of 20 
am we equare centimetre. | : Р 

good deal of thought and experimenting has had to be 
exercised in arriving at the results obtained, as the matter 
is not so simple as it looks Lampblack, for example, 


makes а smooth and homogeneous brush, but it presenta 


TABLE I. 
Volume of the Price Pri | Volume of the Pri Pri 
derit О.В. | in E.G. lac Q.B. | in E. G. 
centimetres. quality. quality. | centimetres. quality quality. 
E s. d. | в d. | | 8. d. & d. 
05 ... .. 034 | 0 44 '33 .. ... l4 46 
1 00. 0 3 1 
„„ "oir и 14 ашу: 
H E 3 1 33 hei ae i HET 
6 1.09 |13 13 — . 1 8 5 3˙ 
; ше ч 0 9 15 | 40 1 6 5 4 
ӨК омы эз 0 9 | 1 6 |4 .. .. 1 61 5 6 
i Te 0 9 1 97 b 1 Ар 1 63 : A 
11 ..| 0 9 | 1104 4. 1 71 | 510 
12 0 10 2 0 45 1 71 | 6118 
18: Lo за 0 10 2 14 |46 .. .. 1 8 6 02 
11 cs 010) 2 8 О БУА 1 8 6 3 
S ... 0108 2 4j 46 18 6 33 
188 xe 0 11 2 6 49 1 83 6 4 
17.4 0 11 2 74 50 1 9 6 6 
18 .. .. 014 | 3 9 51 1 9 6 71 
20 о Т lbs Tubi 
21. а. 1 0} | 3 04 154... ... 110} | 611 
22. 104,32 55... .. 10 7 Ф. 
232 11 3399 /56 . „ 13023 7 2 
24 104 | 3 6 57 111 7 9] 
исан % ита 
PTR GR EEES 
ss, uds 1 X ... 
8 1 30 E 622 . 
30 1 4 63 2 23 
| Lu 1 3 | 4 3 64 28 | 8 1 
339.1 34 4 44 | 65 CREAN 234,893 


the disadvantages of wearing TEE y and blackening the 
commutator. So called self-lubrioating brushes in w 

plumbago enters have also this disadvantage. It has been 
propoced to use finely ground mica mixed with the carbon, 
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but any lubrication which this would give would probably 
be more than counterbalanced by the lessened conductivity. 

It has been observed that series constant current аго 
lighters when fitted with carbon brushes do not readily 
excite or pick up. This is evidently due to the small area 
of the brush sarface and consequent bad contact. The fault 
has been met by placing strips of copper under the brush 
and temporarily short-cironiting the carbon, so to speak, 
bat the point is one on which furtber information is 
desirable. 

The prices of carbon brushes vary from 7d. to 18. Рт 
cubic centimetre, and the extra oharged for g 
generally runs about 25 per cent. on the cost of the brush. 
Owing to the good results obtained from well-designed 
holders there is a tendency to dispense with coppering, as it is 
somewhat of a nuisance to keep stripping the metal away 
from the end of the brush. 

Table I. gives the prices of brashes supplied by the Le 
Carbone Company, and Table 1]. gives the prices (in dollars) 


TABLA II. 


| 


S "rod | | arn 
| 1" Az | V 3" w 4” ч 1 5)" 6" | 61" 
ANC DESDE БИ ОКЕ А DE ЖИ NM MM QNS PE 


jx 19769 12 4 1418 (16 16419 2022 2426 
ix 8 08 10|-11]-13|15|17|18|20 22| -24| 26| -27| 29 31 
3x 3 0310 13/15/1618 21 22 24 27 29 31 33| 35 
jx 1 0911 141618 21/2328 27 30| 32 -34| 87 40 
4х1 1018 15 1720 2828 28 80 8 36 38 4144 
ix do 14 16]-18| 92/44: 27/80/23! -86| -99| :49| 45| -48 
x14 1114/17 20,2327 3083360 39! 43) 4548 5? 
121115 15 18 22025273286 39| 42045 48| 52 56 
1131816 18 2927 30343842 45 45 560 60 
} x 419172126 28 3387 41454952 56 50 64 
ix 14| +18 |-22/-26 -30 34 394847 -51| 55| 60 64| 68 
1K 14141823 8.32 874146 50-86 59 -64| 68] -73 
4x2 1519 2420 33894 48 53 88 62| -67| 72 77 
182 1520260 30 364045156 61| 65| 70| 7681 
1571162127 323749 4859.59 4 69| 74| 79 -85 
18776 2 25 39| 44| 50i 88 61| 6% 88 -89 
1231723 29 35 41 (4652 59 630 70 76 828893 
1x28| 18 24 30 37434855 6167 7379 86 9197 
12 1/2681 8844 50| 57 63/70, -76| -82| -89| 95/1011 08 
124 19 26| 32| 39 46|52l-59!66}73; 79 86| 9:| 99 L05|1:12 
4x3 |20| 27, 33| 41485561 8s 76.82 89! -95 LOS 1-10 
4x34] 2L|28|:35| 4249 56 84 71 78 +85] 921.001.9711 
1x31! 2.29 87 44,5159 66738188 95 1:03 1111-18 
1827. 80 38|-45 [58 84 68 763 -91| 99 107 L15 11 23 
1x31|-23|-30| 39' 46 "55 62 70 7888 "94 1-03 1-11 |1 19 1:37 
1528 731 |:40,:48 -56 64173 81;-89| 97 106 1.141 23.8139 
1 2482 41 505866 75 8892 101109118127 1:351 43 
134248342 5176068 73 80 85 1-04 11:13 11-22 |1 3011 39 [1-48 
{х4 |2534] 43 52 61 70 79| 89 98 107 prae 1:25 134 f 43 [1-59 


Add 5% for j" thick. Add 20% for j" thick. 
» " 


» 10 » » ' „ 

» 15 » §” » » 30 » 1" » 

of the Purtridge self-lubricating brush which has been very 
extensively used for tramway and general motor work in the 


United States, This brush it may be mentioned is of pure 


plumbago. 
It was а fortunate thing for the electrical industry that 


Prof. Forbes did not, pursue his provisional patent for carbon 
brushes, and thus create another of those monopolies which 
may for a time be very nice for the interested individuals, 


but which hinders real progress. 


NEW UNIVERSAL TERMINAL CONNECTOR 
FOR RHEOPHORES. 


Tuis little apparatus is intended to obviate a grave incon- 
Veplepoe connected with the rheophores of the various 
elictrio machines or. batteries employed in medicine; 
when, from the effect of accident or oxidation, the 
flexible cord becomes broken, it is rather difficult and 
always very tedious to make a join with the terminal 
oonrector which is often soldered to the bunch of fine 


metallic wires that constitutes the rheophore; moreover, 


* L’ Industrie Electrique. 


this operation requires a certain time, even when merely 
temporary. With the special oonueotor designed by Dr. 
Armaignao several years ago, and made by the firm of Saint 
Martin, of Bordeaux, this join is made in a few seconds, it 
is satisfactory and very firm, and the Y grum can, in an 
emergency, be performed without the aid of any instrument. 

This connector consists of two parte, screwed one into the 
other. The part, 4 B, or the socket, is hollowed out longitu- 
dinally into a cylindrical bore which is twice as large at the 
end as in the middle, The end, B, of this hollow is cut with 
a screw thread so as to receive the head of the connector 


properly so called, о р, fig. 2., while the extremity, A, is 


shaped somewhat into a funnel, in order to allow the cable, 
в в', to pass freely. 

In order to fix the cord on to the connector, we 
begin by unscrewing the part, c р, then the cord is 
introduced into the end, А, of the socket, the sheaf of wires 
having been denuded of its envelope of silk or cotton slong 
a certain length. When the cord projects some oontimetres be- 
yond the connector (fig. 1) a knot is made in the middle of the 


denuded part, f f’, or it is merely doubled back or curled u 

by means of pincers so as to form a head or lump, which wi 

lodge in the bottom part of the large cylindrical space of 
the socket when the wire, e „, is pulled back. This protu- 
berance cannot psss through the narrowed middle part of the 
socket, and, when the connector, с D, is screwed up tightly, a 
compression will be produced that will bring about perfect con- 
tact between the sheaf of wires of the cord and the connector 


itself, The greater this compression the closer will be the 
adherence of the wires to the connector, and consequently the 
firmer will be the join. To effect this satisfactorily and to 
prevent the sheath of the cord becoming loosened from the 
conical part of the socket, it will be sufficient to wind a few 
spirals of wire or silk round the part of the cable im- 
mediately below the denuded portion. 


PRESTON’S INVESTIGATIONS ON THE 
ZEEMAN EFFEOT. 


(Concluded from page 515.) | 

IN the course ef his observations, Mr. Preston found that 
if we take the case of & single substance, say, cadmium or 
zinc, the most casual observation is sufficient to show that 
the effect produced varies 5 for the different 
spectral lines; for while some lines are clearly separated into 
distinct triplets, others are not £o resolved, but show on the 
роо plate as * quartets " or “doublets,” the source 

ing viewed across the lines of force, s.¢., while tome lines 
show as sharp triplets, others (if we wish to express it so) 
show as triplets in which the middle line is replaced by two 
fainter lines, while others appear to have lost the middle line 
completely. Farther, some lines on the same plate, that is, 
photographed under exactly the same conditions, show only 
a very small broadening; but in no case has he found a line 
which oould with certainty be said to be absolutely unaffected 
by the magnetic field. | 

Thus, while some lines are largely affeoted, others (and 
these may be of not very different wave-length) are scarcely 


affected at all. With a stronger magnetic field, however, he 
. hopes to resolve these latter, and 80 obtain the data necessary 


to a full comparison of the effects produced on all the spec- 
tral lines, and sọ be able to attack the problem of throwing 
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the lines into groups and series, periodic or otherwise, subject 
to some general law. Although the photographs already 
obtained throw out some hints as to the direction in which 
such a law is to b» looked for, yet nothing can be sufficiently 
decided till à oareſul survey has been made and every line 
resolved and measured. 


Fig. 2 bas been reproduced from a portion of a nega- 


Caro. Zn4 Tn Cà tes ж dd 
4678 4680 4722 4800 


Fra. 2. 


tive showing the lines of cadmium and zinc taken simnl- 
taneously. For. this purpose an electric spark from an 
induction coil was between two electrodes, one of 
cadmium and one of zinc, so that the lines of the two 
metals as affected by the magnetic field were photographed 
under precisely. the same conditions. The lines shown 
are the bine (4800) and the violet (4678) lines of cadmium 
together with the adjacent lines (4811, 4722, and 4680) of 
zinc. The plate shows the various lines unaffected, that is, 
when the magnet is unexcit«d, as well as the effects produced 
by the magnetic field. The bottom row, A А, shows all the 
lines converted into doublets when the source of light is 
viewed along the lines of force. The next row, B B, shows 
the lines unaffected, i. e., with no magnetic field. 

The next row, С c, shows the appearance presented when 
the source is viewed across the lines of force, and it may be 
here observed that while the line 4678 of cadminm and the 
the adjacent line 4680 of zinc are both converted into 


triplete, the line 4722 of zino and the celebrated: blue cad- - 


mium line 4800 are not во resolved (in appearance), but show 
as a species of quartets in which most of the light is concen- 
trated in the side lines. Finally, the line 4811 of zinc 
shows as nothing very definite, but may in this picture be 
described as a hazy doublet. It is to be remarked, however, 
that many lines show as perfectly distinct doublets when 
viewed across the lines of force, doublets which are scarcel 
rendered apy clearer by the interposition of a nicol. x 
The two rows at the top of the plate show the polarisation 


of the affected lines. In these а nicol has been inserted in 
the path of the beam of light. In the top row, E B, the 
nicol is placed with its principal plane parallel to the lines of 
force, and іп the other row, D D, with its principal plane at 
right angles to the lines of force. The polarisation of the 
constituents is thus shown to be complete and in two rect- 


lar planes. 
he foregoing are the appearances presented on the photo- 
ic plate. In addition to these there are two other 
modifications depending on a fineness of detail not as yet 
recorded on the photographic plate, but which presents 
itself with great distinctness to the naked eye when lines are 
viewed through a well focussed eyepiece. One of these 
modifications occurs in the case of lines which photograph as 
doublets when the source of light is viewed across the lines 
of force, and may be described by saying that the affected line 
is à modified triplet in which the central line is absent, and 
in which at the same time each of the side lines is reversed. 
Thus the appearanoe nted to the eye is that of two 
pairs of lines rather than a doublet or triplet. The other 
modification of note is that in which each constituent of the 
triplet shows as a pair of lines, or, in other words, the whole 
appears not as a triplet but as а sextet of five equally spaced, 
well marked, and sharp lines. 
All the modifications so far observed, when the souroe of 
light is wiewed across the lines of force, are illastrated by 
the accompinying fig. 8. Thus, in 1, we have the 


Fia. 3. 


normal triplet, such as is presented by the violet line of 
cadmium, 4678, and the vast-majority of other linea, Then 
we have in 2 the weak middled quartet in which nearly all 
the light is concentrated in the two side lines, and finally, in 
5, the sextet or three pairs of equally spaced sharp lines. 

It is interesting to remark that the two D-lines of sodium 
do not show as triplets in the magnetic field. Steady lines 
can only be obtained sharp and fairly steady when the 
sodium salt is contained in small quantity in the solution, 
and under these circumstances one of the rodium lines, Ds, 
shows as a sextet (5, б. 8) of fine, sharp, equally-spaced 
lines, of which the two border lines are somewhat nebulous 
on their outside edge. The other line, D., is of the double 
Vi type (4, fig. 8), and shows ав two pairs of sharp 


ев, 

Mr. Preston considers that these deviations from the 
theoretical triplet can be accounted for by the réversal of 
the lines caused by the vapour surrounding the incandescent. 
elementa, He also points out that all the assumptions of 
the mathematical theory may not be fnifilled in. nature. 
For, in order that a spectral line should exhibit itself as a 
characteristic triplet. under the influence of the magnetic 
field, it is necessary. that the freedom of vibration should be 
«qual. in all directions, and in this case the intensity of each 
rectangular component will be the same. Hence the middle 
line of the triplet will oontain as much light as the two side 
lines taken together. If, however, the vibrations are not 
equally free in all directions the foregoing result will not 
hold, and it becomes possible to have-4-triplet with a weak 
middle line or without a middle line, in which case it shows 
ap a doublet. For example, if the vibration is restricted to 
one plane, and if this plane seta itself at right angles to the 
lines of magnetic force under the influence of the magnetic 
field, then the component of the vibration in the direction of 
the lines of force will be zero, and the middle line will vanish 
from the triplet. If, on the other hand, the complete vibration 
should set itself parallel to the lines of force, then the side 
lines of the triplet would vanish, or, in other words, the 
apectral line would be unaffected by the magnetic field. It 
is clear, therefore, that the study of the way in which the 
spectral lines are affected by the magnetic field is likely to 
throw light on the character of the molecular vibrations. 

The magnetic substances, iron and nickel, might be 
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expected to show.some tendency to set their molecular orbita 
at right angles to the magnetic lines of force, and, therefore, 
to show doublets instead of triplets; but Preston found that 


such was not the case. The majority of the iron lines are 


resolved into distinct triplets, showing that these vibrations 


posess complete freedom in the magnetic field (at the 
temperature of the spark). Bat some of the lines do show 
as distinct doublets, and the appearance of these doublets is 
not that usually associated with a reversal. In addition, 
there are other lines in the spectrum of iron which were 
scarcely affected, if at all, by the magnetic fleck. 
Gases could nob be. made to show distinct triplets, but the 
triplication could be proved to exist hy the use of the niool. 
. Aeeorling to theory, the separation of the side lines of a 
triplet should be proportional to the sqnare of the wave 
length, but the measurements made by Preston did not 
confirm this theoretical deduction, He thinks, however, that 
the lines of any one subetanoe may be thrown into groups for 
each of which the law holds good. Each of these groups 
might then be attributed to the motion of a single ien. 
These deviations from theory are likely to e very 
instructive, and when their true explanation is arrived at the 


theory will probably have been considerably modified. 125 | 
electricity perehe 


present theory of the atom with а particle of 
on its back, appears almost, absurd їп ite erudity ; the wonder 
is ved it is capable of giving a rational explanation of so 


A DIRECT-READING MEAN EFFECTIVE 
PRESSURE INDICATOR AND POWER 
GAUGE FOR ENGINES.’ TP 


By G. F. ATWOOD. 


THE function of this novel instrument is to oontinnonaly 
measure and give a direct visual indication of the mean 
effective pressure applied to the piston of an engine, or the 
average pressure of a series of intermittent pulses, such as 


those occurring in all reciprocating motors, using steam, air, 


water, &c., without the necessity of taking indicator 
iagrams and computing the result therefrom. 
It is, therefore, designed to fill the gap heretofore existin 
(in direct-reading instrumente):|between the boiler room an 
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the switchboard, and its utility is obviously to provide data 
whereby the plant may be operated with the intelligent 
management and care that follows when a fall knowledge is 
obtained of what is taking place in every branch of the 
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system, and, therefore, the maximum efficiency consistent 

with the apparatus in use may be maintained. ue 

. In the accompanying engravingr, fig. 1 is a front view of 
the instrument; fig. 2 relates to the dials of the most recent 
instruments, and will be explained hereinafter, — — . 

It will be noted that three-way cooks are inserted at the 
indicator outlets of the engine cylinders, to which the power 
gauge and steam indicator are oonnected, and which psrmit 
either instrument to be used separately, and also enable 
measurement to be taken of work done in either end of the 
cylinder with the power gauge, as decribed. later. EE 

A special reducing motion, not shown in the: engravings, 
connects the instrument with the crosshead, which, together 
with the piping, requires the instrament.to be permanently 
attached, and it is well adapted for continuous service. 

The principle upon which the instrument works, broadly 
speaking, is the measurement of the pressure of steam, or 
other working fluid, by the velocity of a steam turbine 
instead of the usual method of balancing its static pressure 
against a spring, and the mean pressure of a series of im- 
pulses is measured through the medium of a steam turbine 
having a sufficient moment of inertia to render ita velocity 
substantially constant for. successive impulses of the motor 
agent, when those impulses are of equal value. 

An instrament constructed to work upon these principles 
consists of a dynamometer, tachometer, or even a small 
dynamo, ada to be driven by a turbine motor; this 
motor in tarn being driven by the steam from the oylinder 
of the engine through two pairs of nozzles, each pair set nt 
such angles as to oppose each otber, and connected to the 
opposite end of the cylinder by piping. - : 

he arrangement of nozzles is such, that а minute 
portion of the steam driving the piston forward passes 
through what may be termed а + nozzle, and acts to drive 
the turbine in a clockwise direction, while the exhaust steam 
in the opposite end of the cylinder, which is acting to retard 
the motion of the piston, is directed throngh a — nozzle 
against the turbine in such a manner, that it retards the for- 
ward motion of the wheel, and thus its velocity is the 
resultant of the two forces acting in opposing directions. 


| вю. Ф 
When the piston has completed its stroke, the seeond pait 
of nozzles are pat in „ and the: first. pair shat off 


through a simple mechanical connection to the crosshead, and 
the same action takes place during the return stroke, each 
pair being alternately opened and closed at the termini of 
the 5 keeping the turbine running in a oon- 


tinuous 

This t of nozzles is for the purpose of sub- 
traoting the back pressure and compression which are nega- 
tive quantities, while the inertia of the turbine takes care of 
the varying pressure during the stroke, so that its velocity 
becomes a measure of the mean effective preesure. 

The indicating mechanism acts as a load upon the moor 
and prevents undue acceleration. It consists of a fan 
attached directly to the shaft of the turbine, and to 
drive a second fan. mounted upon a delicately-piv shaft 


| | 
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and having a retractile spring and an indicating hand or 
pointer. | | 

Ав the first fan is rotated by the turbine it tends to 
rotate the second fan by the current of air. set in motion, 
and the angular deflection is proportional to the velocity of 
the tarbine, which in turn is a measure of the M.E.P. 

The dial, әв shown in fig, 2, has an inner scale calibrated 
to read M.E.P. units, and permits the use of the instrament 
to measure intermittent pressures, while the outer scale is 
made up of adjustable indices having a numeral surface 
sigh phar figures representing horse- power are marked, 

The indices are slipped over the periphery of the dial, and 
maintain their position by friction. They are adjusted 
according to the engine data to their proper rotitions, by the 
engineer, by simple calonlations from the M. E. P. scale. For 
instance, suppose an engine having a piston with an area of 
176 square inches running at a velocity of 500 feet per 
minute, 30 lbs. M.E.P. would equal 80 H.P., and the adjust- 
-able index marked “80” would be set opposite 30 of the 
M. E. P. scale, and this operation continued with the remain- 
ing indices with the result of forming 4 horse-power scale 
for rongh and ready readings. Of course, this applies to 
governing engines only, as this scale is based on constant 
ned and for variable speed engines the M. E. P. scale only 
15 i 


The practical application of this instrument has demon- 
atrated the following points of utility :—By its use the 
сга of an electric: power plant may be more readily and 
accurately determined than heretofore—in fact, it is praotio- 
ally under observation at all times, and where “logs” are 
kept a more complete record of the working of the plant is 
obtained, embracing tbe coal and water consumption, with 
the energy delivered to the engines and the output of the 
dynamos, than was heretofore possible, whereby improve- 
ments in the plant, quality of coal, &., as well as the 
depreciation may be readily noted and compared. 

his instrument also furnishes, through visual indications, 
& variety of other useful data, heretofore only obtainable 
through the most difficult measurements ; in fact, so difficult 
that they are rarely taken; as, for instance, the division of 
work done between two or more cylinders of engines driving 
а common and varying load; aleo the division of work done 
in either end of a single cylinder of each engine, а feature 
which will be readily da gat by those who have tried to 
obtain satisfactory results with the ingenious devices for 
taking simultaneous indicator cards upon engines with see- 
sawing ” governors. 

There are innumerable cases where two or more engines 
coupled together are working at uneconomical points, due to 
the fact that the work is not divided proportionately, and in 
these cases, аз well as in compound and triple-expansion 
engines. both condensing and non-cordensing, this instru- 
ment offers means for observing the distribution of work 
done in the several cylinders under various loads, and adjust- 
ments may be therefore made to obtain the maximum 
economy. 


engine, when that machine is put in circu : 

These features, together with the fact that the instrumenta 
are adapted for oontinnous service, and do not require an 
expert to manipulate them, renders them an extremely 
important adjunct to an engine equipment. | 

Instruments are in service that have been running con- 
tinuously for 18 months, and show an error of less than 1 
per cent., as compared with indicator diagram. 


LIGHT RAILWAYS IN GREAT BRITAIN. 


A вновт article in Cassier's Magazine, by Mr. C. E. Spag- 
noletti, on * Light Railways in Great Britain,” cannot be 
held tofbe much else than a series of platitudes interlarded 


of the light railway. He speaks of 


with a very little modern history. Thus we are told that 
t way and structures must be strong enough for the 
eaviest traffic likely to come upon them, 

53 Wben Pe runs E а Io WBy, dnd 
ier may be necessary.” Now this is quite to the 
idea of the light railway, and so also is the suggestion as to 
standard gauge. Ifa light railway is to carry ordinary 
gauge stock, it will begin to cost a good deal more than can 
be afforded by the very districts where light railways are 


Where traffic is large, the light line might, perhaps, be 
made of standard gauge, but the ооє of transfer at a Irak 
of gauge is often merely nominal, and would be carried out 
by men who otherwise would be simply losfing sbout the 
station, yel who are obliged to be employed even for an 
amount of work they can get through in an hour or two 

day.. The author seems quite to have missed the basal ides 
speeds of 25 miles per 
hour, 80 ton locomotives, and go on, all of which would neces- 
sitate costly signals and expensive details of track. The 
ideal light railway is one which carries goods where hitherto 
expensive cartage has been necessary, and the construction 
of which must be minimised in cost to be covered by a 
very small traffic. We know of one on which only two 
‘trains of mixed traffic run each way daily. Yet the 
‘author would have such lines of standard gauge, which 
in Ireland would mean 5 feet; whereas it would ‘be 
the making of the Irish lines if they were all reduced to 
8 feet 6 inches gauge. We fear Mr. Spagnoletti has obtained 
8 very grasp of the light railways problem. The 
light railway, in the first instance, will carry goods which 
have bitherto been carted, will carry people to market towns 
who have hitherto either tediously walked or driven in 
vehicles at the cost of putting up at an inn, and all which 
that implies. They are not wanted for rapid travelling, for 
already, at only eight miles per hour they may easily save 
passengers a couple of hours in a short journey, not to 
mention fatigue and absence from other duties, ahd power 
to make more frequent journeys, and generally an ability to 
conduct business at less trouble. For all this in a poor 
district very simple means are alone needed, 


A NEW TRANSFORMER. 


IN the Electrical Engineer, of New York, for September 8th, 
1898, is given а description of а transformer constracted by 
the Moloney Electric Oompany, of St. Louis, Mo., which 
lays claim to great perfection. Figs. 1 and 2 show this 
transformer with and without, cover. 


| 


The objects aimed at in the construction of this trans- 
former have been maximum all-day efficiency and close 
regulation. Co loss is reduced by lessening the re- 
sistance of the coils and using wire comparatively large for 
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the current it has to carry. Leakage is practically nullified 


by the peculiar construction of the core and windings. 


. Alternating currents circulating in the coils, the wires are 
attracted and di 607 This ceaseless attraction and re- 
p verises the insulation, and some of the 

turns of the coil come in contact; injury to the аррали 

go 


some insulating material. This has been remedied а) һу 
їв 


.pulsion soon pu 
follows where the coils are wound Joosely with a 


compressing the cores under very high 


ressure, whic 
made possible by their construction ; (2) 
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the under very high tension ; (3) by using only 
the very best insulation, as their patent insulation is con- 
! . The transformer has been во constructed that 
moat of the waste energy is lost on the outer surface, whence 
the heat is easily dispelled through the ventilating slots. 
This construction has the result that there is comparatively 
little increase in temperature even while the transformer is 
under full load. 

The company construct the cores with iron, which 
they declare does not degenerate after 18 months’ use. 
Fig. 8 gives curves of efficiency plotted from figures 
obtained from actual tests. Ourve 4 shows the maximum 


Efficiency in Per Сем 
5r БЕК ТЕЕ 
= 


. | 12 | 1 1 ‹ ЗО ЕЩ! 1 
hi 9 Wh i2 їз 14. 15 16 7 
Capacity in Kilowatts 


Fia. 3. 


efficiency at 183 cycles; curve в shows the maximum effi- 
ciency at 60 cycles; curve c the all-day efficiency at 183 
cycles ; and curve » the all-day efficiency at 60 cycles. 


MODERN TRANSFORMERS. 


By W. G. RHODES, M.&. 


Охв of the most important considerations in the construc- 
tion and ion of an al ing current installation 
is the choice of suitable transformers. Upon such a choice 
depends to a great extent the efficiency of the whole plant 

the ion of pressure on the consumers’ premises. 
If the light load losses in a transformer are not kept as low 
ва possible, the all-day efficiency is seriously affected; if the 
secondary гевідіапое is too high and if there is appreciable 
magnetic leakage, the lation may be so bad as to breed 
distatisfaction amongst consumers and consequent loss 
of custom. On this account it is not only advisable to have 
transformers ing all the most modern improvements, 
but also to employ as few ав possible consistent with the re- 


by winding the 


quirements of the area to bb fed. It is, in fact, economical 
to replace large numbers of old type transformers by a few 
modern transformers having the same or greater aggregato 
capacity. This is well illustrated by the following cases :— 

n 8 town in Massachusetts having a population of 56,000, 

an alternating current station was constructed а few years 
sgo, and 57 emall transformers having a total light capacity 
of 1,499 lights were installed. Quice recently these have 
been replaced by 18 modern transformers capable of sup- 
plying 1,624 lights. The total core loss of the old trans- 
formers was 5,866 watts; that of the new, only 1,848. This 
difference in losses gives a yearly saving of 89,578 kilowatt- 
hours, which may be valued at about £132. Thus neglecting 
all the advantages except the diminution of core losses, the 
cost of the change will be met in 1 year and 9 months. 
The light capacity of the plant is increased 9 per cent., 
while the total core loss is decreased by 77:6 per cent. 
Farther, on account of the decreased core loss, 4,518 addi- 
tional watts are available for sale, producing an additional 
income of £169 at the present rate. 

In another case 40 new type transformers replaced 
58 old ones. The total capacity of the old ones was 1,185 
lights, of the new 1,070. e core loss of the old trans- 
formers was 4,845 watts, and of the new 1,849 watte. This 
gives an annual saving of 80,678 kilowatt-hours, which will 
cover the expense of the change in 2 years and 9 months. 

Ав tion, we cannot too strongly urge the 
necessity of keeping it under full control. It is not neces- 

to point out how injarions to incandescent lamps is 
undue variation of voltage. If lamps are over-ran, their 
life is considerably shortened, and frequent renewals are the 
inevitable consequence. This, together with the bad light 
which results, is bound to beget the distrust and diegust of 
the consumer. It is a fact frequently not realised that a 
change of 1 per cent. in the voltage causes a change of abont 
7 per cent. in the candle-power of an incandescent гор А 
variation of 4 per cent. on either side of the normal vo А 
that is, а total variation of 8 per cent., means 
over 50 per cent. change in the candle-power. 
It is а lamentable fact that such changes are 
only too frequent in alternating current plante, 
and it is more than probable that this is the chief 
reason why so many alternating current stations 
fail to produce а dividend. 

Why should this bad regulation oocur ? It is 
not because alternating currents are not as 
capable as direct currents of feeding any given 
area. It is because the management of alter- 
nating currents is not sufficiently well under- 
stood, and their application is not manipulated 
with sufficient skill. The phenomena of alter- 
nating currents are much more difficult to 
understand than those of direct currents, and no 
one is competent to undertake the management of 

an alternating supply station whose acquaintance 
with the subject is entirely of a practical nature. 
. I до not wish to depreciate practical experience, far from 
it, bat I do wish to emphasise the necessity of a sound 
theoretical training as well. A manager of an alternatin 
supply station ought to understand thoroughly the causes o 
regulation and to fully appreciate the various remedies. 
Bad regulation may be due to poor transformers, to large 
wattless currents caused by motors, &c., and to various other 
causes. Each cause has its remedy, and if the proper one is 
applied good regulation will result. Theoretical training 
е. us to 1 the 5 е oye 5 
practical experience tells how to apply the remedy. 

I may ately say that the qnestion of жылын is the 
most important of all to the supply company. What is more 
aggravating and annoying to the consumer than to have his 
8 C.P. lamps sometimes giving fully 12 O.P., and at other 
times barely 8 or 4 C. P., sometimes less than this, Yet, such 
is the case with many alternating current stations. The 
result is the consumers return to gas as being more reliable, 
the electric company lose its custom, or at any rate does not 
inorease it. The electric supply committee grumbles because 
the plant does not p and the blame is laid on the alter- 
nating current. This is nonsense, sheer nonsense. The 
alternating current is all right if it is properly managed. 
It is the application and management which is at fault. 
The real reason why direct current stations are usually a 
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greater financial suooess than alternating current stations is 
because the application and management is simpler, and the 
regulation is more reliable. Make the regulation of an 
alternating current plant equally good, and the financial 
впсоевв will be greater, because often the losses in a direct 
current supply are greater than in ап alternating current 
one. If potential wires are led from the centres of distribu- 
tion to the generating station to give indications of the 
rise or fall of pressure, а competent man should be able to 
make an alternating current plant quite as reliable as is 

ible with continuous currente, Frequently it is an 
impossibility to attain the neoessary high efficiency with 
continuous currents, and, having installed an alternating 
current plant, it is an admission of incompetency to allow it 
to be а failure. FT 


THE INFLUENCE OF THE VARIATION IN 
SPECIFIC HEATS UPON THE THEORY OF 
THE GAS ENGINE. 


By W. Н. BOOTH. 


THE experiments, of which a brief abstract appeared in the 
ELECTRICAL Review, of September 80th, have a somewhat 
important bearing. The experiments indicate that at low 
temperatures the specific heat of various metals was con- 
siderably below the specific heat at higher temperatures. 
There is now sufficient evidence also that the specific heat of 
gases at high temperatures is greater than at low tempera- 
tures, and, as & rough generalisation, it may be assumed 
that elevation of temperature is accompanied in all instances 
by an increase of specific heat. Granting that such be the 
case, the importance of this in relation to the heat engine 
is very great. Especially so is this the case with the gas 
engine. The explanation of deferred combustion, hitherto 
usually ascribed to the dissociation of compound gases at 
high temperatures, has of late been held or at least allowed 
to be not altogether satisfactory, and there appears certainly 
very good reason on the side of those who argue that the 
deferred combustion, or as we should now perhaps say, the 
deferred pressure, is due not to any really deferred combina- 
tion of the gases in the cylinder so much as to the large 
increase of their specific heats. For example, if a cylinder 
temperatare of 4,000° is expected from an explosive mixture, 
and only 8,000? can be shown as being attained on the basis 
of the volumes present in the cylinder, the upholders of the 
theory of dissociation would bave us to believe that at a 
temperature of 3,000° any farther combination of the gases 
ceases to be possib'e, and further combination only occurs 
as the piston moves forward and the gases b»come 
subject to the cooling influences of expansion and of the 
cylinder walls, cooled by the unscientifio water jacket. As 
soon as this occurs, and the temperature begins to fall 
below 3,0009, there occurs a continuation of combustion 
until the whole of the combustible gases are combined. 

The action of the water jacket confuses any accurate 
reading of the gas engine diagram, and blinds any ap- 
pearance of continued combustion if such really occurs. 1 
is also open to us to argue that deferred combustion may 
be due to imperfect mixture, and this, too, without in an 
way committing ourselves to the stratification fad, which 
may be good enough for non-technical jurists. It is also 
open to us to argae that for the early part of the stroke, 
when the deferred combustion effects are the more marked, 
the expanding gases benefit from the heat radiated from the 
piston face which has just been exposed to the maximum 
temperature of explosion, and whose heating effect will be 
very considerable, and, perhaps, sufficient to partially ont- 
weigh the cooling effects of the jacket, then at its minimum 
of exposure to the gases. Apart from jacket effects, the 
deferred combustion theory would strictly give us a hori- 
zontal line at right angles to the explosion line of the in- 
dicator diagram. Upholders of the idea, of course, are 
open to promise that the want of horizontelity is simply 
an effect of cooling, but they cannot surely argue it to be 
an effect of expansion, for the pressure ought to be practi- 
cally maintained by the further combustion rendered 
possible by the very motion of the piston, which enables 


the combustion to go on at the maximum pressure, and 
which, as it does go on, should be able, apart from jacket 
effects, to maintain pressure in the cylinder up to the 
maximum until all gas is consumed. 

On the other hand, those who may be inclined to advocate 
the theory of increased specific heat at high temperature, 
have a powerful argument in the shape of the best indicator 
diagrams, which do not tell much in favour of dissociation, 
These latter argue that combustion is at once complete and 
instantaneous, and that no delay occurs and no dissociation 
takes place, and they afford an explanation of the moderate 
pressure in the cylinder by claiming that at high tempera- 
tares tbe epecific heat of а gas is so much greater than the 
accepted normal temperature coefficient, that heat is 
absorbed which would otherwise go in causing expansion and 
temperature, and, of course, higher pressure, Again, the 
opponents of the theory may point out that if this be во, the 
indicator card should show a line following the explosion line 
approximately horizontal. Of course, in each case this 
horizontal line should occur, but cannot do во because 
of the jacket effects. It may be that the troth lies 
between the two theories, that something of each action 
takes place in gas combustion. But it would appear 
desirable that some definite conclusion be reached and 
accepted by engineers, and a considerable step in this 
direction will have been taken when the variation of specific 
heat has been decided upon and accepted by the many as by 
the few, for, with the acceptance of this hypothesis, as it 
may still be called in face of the little attention accorded to 
it by engineers, there will follow the necessity of calculating 
the true possible maximum temperatures and in the 
cylinders of gas engines on the basis of the true coefficient, 
and only then will it become possible to estimate or ascertain 
if and how much the older theory of dissociation has а 
bearing on the present occult phenomena of the gas engine. 


CORRESPONDENCE. 


*€ Some Motors and a Moral." 


No question having been raised аз to the accuracy of 
your comparison between the cost per unit at Мева, 
Siemens Bros.’ works—as given in Mr. Siemens’s B.A. 
5 the cost at which public supply companies could 
deliver electricity, I should like to ask for information, and 
not by way of criticism, if your comparison is really a oor- 
rect опе, 

You compare the 2d. per unit given by Mr. Siemens with 
s : ‘79d. total cost per unit of the Bradford Electricity 

orks, 

Now, in addition to costs of generation and distribution, 
Mr. Siemens's 2d. includes the whole of the costs in con- 
nection with the motors themselves, viz., repairs, stores, 
labour, 10 per cent. depreciation, and 5 рег cent. interest. 
A further charge on the motive power is added, including 
10 per cent. loss in transformation and 5 per cent. loss in 
distribution, bringing the total cost to 1°71d. per brake 
horse-power-hour at the motor spindle. 

To compete with thie, it ocours to me that a publio supply 
company would not only have to generate electrical energy 
at less than this figure, but also to provide and fix the motors 
on the consumers’ premises, and find all the attendance and 
stores necessary for their running and upkeep. 

Your Bradford figures of 1:79d. per unit include nothing 
beyond the consumers’ terminals. 

When you state that “ moat public electricity works could 
supply electricity for motive power at a lower rate than it 
could be produced in a place possessing the skilled labour and 
the knowledge of economics of Messrs. Siemens Bros. and 
Co. s works,” it appears to me thet you ought, for com- 
parison, to take the cost of generation given by Mr. Siemens, 
viz., 1:287d. per B.T. unit, and not 2d., which includes far 
more than the expenses of generation. 

F. Broadbent. 


_ [The question of public versus private supply is in a most 
Interesting stage at the present moment. The figures which 
we quoted, and to which our correspondent draws attention, 
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were taken quite at random. We will put our contention in 
another way: Mr. Siemens stated that if bis works had been 
supplied with electricity at 18d. (the price charged in the 
Waldenburg district), the 1,200,000 B. T. units used in 1897 
in Siemens Bros.“ works at Charlton would have cost about 
£7,000 (against the £9,900 actually spent). Although this 
latter sum includes repairs and maintenance of motors, it 
would not account for nearly £3,000 differenoe. Непое, if 
Manchester can sapply electricity for motive power purposes 
at 1°5d., Brighton at 1°5d., and Worcester at 1:5d., they can 
rurely compete with private systeme, even if one bas to add 
to such costa the repairs, maintenance, and wages on motors, 
The cost of generation, 1:287d., piven by Mr. Siemens, was 
at the station switchboard.—Eps. Exec. Бет ] 


Gas Power for Marine Parposes. 


I have seen in the REVIEW some articles about the 
applications of gas power to marine purposes. I am able to 
give some particulars, as I myself have succeeded in making 
constructions on explosive motors in this line, which fully 
realise all the demands on such an engine stated as necessary 
for this purpose in the Review. With these engines one 
can start, “turn first in one direction, then slowly or quickly 
in the other, stop, move, wait, and move full speed ahead or 
astern, as the bell rings from the bridge, in such a manner 
and in such strict obedience to the movements of the 
reversing wheel, that they appear almoet sensitive.” Because 
the motor is directly connected to the propeller shaft, I need 
no electrical aid, no movable propeller blades, no couplings, 
or any such arrangements for obtaining these purposes. Up 
to date I have employed myself only about oil engines, but 
the applications can, of course, with the same result, ea-ily be 
used on gas engines. I have already made avd delivered 
several boats fitted with oil engines up to 8 H.P. under 
stipulation, that the engines are in possession of all the 
qualities mentioned, and they are all working quite satis- 
factorily, and are easily managed by their owners—private 
persons—and can be seen running every day. As the 
construction is quite reliable, the demand daily increases, and 
I am now about to manufacture motors for cargo and tug 
boats up to 150 H.P., but there is no difficulty in making 
engines of any size, as no power is wanted for handling the 
engine. A good thing, too, is that these motors are quite as 
cheap as other motors, becanse of the simplicity of the 
construction. I am willing to answer questions and give 
more particulars if required. 

Н. A. Bertheau. 


Stockholm, October 7th. 


LONDON COUNTY COUNCIL. | 


Ir had been expected that an interesting debate would have taken 
place on Tuesday, at the usual meeting of the London County Council, 
on the subjects of telephony and electric traction, but this 


anticipation was in no way 
Tum TELEPHONE SERVICE. 


Ina lengthy report the Highways Committee recommended: “ That 
the attention of the Postmaster-General be called to the expression 
of opinion in the report of the Select Committee on Telephones, 
that general, immediate, and effective competition by either the Post 
Office or the local authority is necessary, and that a really efficient 
Post Office service s the best means for securing such com- 
petition; and that he be asked, whether, in view of that expression 
of opinion, it is his intention to take the necessary measures for 
establishing an efficient telephone system for the county of London.” 

This recommendation was adopted without any dissentients, 
although Ool. Ford suggested that it would be as well to at once ask 
the Postmaster-General for a license. 

In this connection it may be mentioned that the Highways Oom- 
mittee expressed the opinion that in the event of the Postmaster- 
General not being in position, or not being di , to establish an 
efficient telephone system for London, independent of that of the 
National hone Company, it would still be open to the Council to 
renew its application for a license for London. 


Tas Lonpox Онітар TBAMWAYS. 


The Highways Oommittee having considered letters from 
Mr. J. O. Robinson, asking for the consent of the Council to the 
company applying to the Board of Trade for power to use the 


trolley system on certain of the lines of the London United Tram- 
ways Company. The details of this application were given in our 
last issue (vide the ELBOTBIOAL , page 537). Commenting 
upon this request the Highways Committee said :—- 

Wo are still of the opinion we have previously expressed that the 
overhead trolley system of electrical traction is unsuitable for the 
more crowded of the London thoroughfares; but we think that, as 
the company is desirous of making an experiment, and has offered to 
make conoessions which will probably be of considerable benefit to 
the Oounoil should the ment ultimately prove successful, and 
has farther expressed ite willingness to adopt any other system which 
may be proved superior after further experience shall have been 
gained, the Council might in the circumstances give consent to the 
avplication being made by the pd ap for authority to use the 
overhead trolley system of electrical traction, bat so far only as 
regards that part of the company's tramways as is between the 
Askew Arme and the Uxbridge Road railway station. This consent, 
it given, will enable the company to apply to the Board of Trade to 
be allowed an opportunity for a full and satisfactory trial of the 
experiment проп а road quite at the outakirts of the county; and 
we consider that the Council should, for the present at any rate, not 
go further than this, and that, before giving consent to the use of the 
overhead system on the two routes (5) and (c) above indicated, the 
Council should ascertain whetber the system proves successful in the 
Uxbridge Road, and is not a source of inconvenience.” 

The Committee accordingly recommended that Mr. Robinson 
should be informed that the Council would consent to an application 
being made to the Board of Trade by the company for authority to 
use the overhead trolley system of electric traction on the portion of 
the company’s tramways between the Askew Arms and the Uxbridge 
Rosd railway station, А distance of 1 mile 8 furlongs and 3 chains; 
but that this consent would only be given оп the company giving a 
written undertaking that the underground conduit system of elec- 


trical traction, or failing that, horse traction, should used on the . 


other tramways referred to in the letter, namely (1) from the 
Uxbridge Road railway station by Goldhawk Road to Young's 
Corner; and (2) from Young's Corner to Hammersmith Broadway. 

Mr. J. W. Benn, chairman of the Highways Committee, asked for 
the permission of the Council to withdraw this report and recom- 
mendstion, on the ground that the latter did not quite reflect the 
views of the committee.” The question would, he said, be brought 
up again next week. The Council consented to the withdrawal. 


CxxrBAL LONDON RAILWAY. 


It was announced that the engineer of the Central London Railway 
Company had submitted, for the approval of the Council, amended 
plans for the company's stations at Oxford Circus, Tottenham Court 
Road, and the British Museum respectively. The company proposed 
that at each of the three stations there should be only one staircase 
from the station to the street level, instead of there being one each 
for up and down traffic respectively, as shown upon the approved 
plans. It was decided to approve the amended plans. 


Crry anD Sourn Lon Do RAIL war. 


It was mentioned that application had been made on behalf of the 
Ойу and South London way Company for sanction to the con- 
struction of a temporary shaft, in connection with the company’s 
extension works, at the junction of Studley Road with Olapham 
Road. This is one of the two shafts which the company, by section 
26 of its Act of 1890, is authorised to construct in the parish of 
Lambeth, subject to the approval of the Council and of the Vestry 
of Lambeth. The company desired to retain the shaft for nine 
months, and had undertaken to construct it по as to cause as little 
inconvenience as possible to the street traffic. The Vestry has 
already approved the works, and the Oouncil also resolved to give 


consent, 
OVERHEAD WIRES. 


It was resolved to grant the application of Mr. G. Stegmann, asking 
for permission to erect an overhead wire in Wandsworth, exceeding 
in two places the length (115 yards) of unsupported span allowed by 
the Council's bye-laws, the length of such spans being 130 and 120 
yards respectively. The applicant had submitted a plan showing the 
route along which the wire would be carried. Having regard to all 
the circumstances, and especially to the fact that the spans only 
slightly exceed the regulation length, the Oouncil adopted the 
Highways Oommittee’s recommendation approving of the appli- 


cation. 
Авон MBTERS. 


It was reported that the Board of Trade had given formal approval, 
under the Electric Lighting Acts and Orders, to the pattern and 
constraction of the Aron meter, for the measurement of electrical 
energy when supplied on the constant potential continuous current 
system; and that the Board had also approved of the manner, set 
out in the notice, of fixing meters of that pattern and construction, 
and of connecting them with the service lines. 


— 


"a 


Wireless Telegraphy.—Some little time ago we referred 
to the part played by the Marconi system in despate a reoord of 
the Kingstown Regatta to the Dublin Daily Express, The Wireless 
Telegraph Company now send us a copy of a phlet headed 
“ Wireless Telegrapby and Journalism,” in ЖЫШ ate given par- 
ticulars, acoompanied by illustrations, of the experiment. Numerous 
articles are reprinted from the newspaper press. 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Win Home Ост. 11ти, 1897. | Wek Бирма Ост. 11TH, 1898 
86 t & 


в. 8. 
Gan Teleg. 400 twerp. 226 е 
- Teleph. mat. 159 0 | Auckland ies , 85 0 
Algiers eee eee 11 0 Bangkok eee e 9 0 
Amsterdam 155 0 via .. ssi ; e 0 
Auckland i . 197 0 Boulogne А .. 129 0 
eoo 09е 98 0 Brisbane... eee ee 159 0 
Bombay ... ие 69 0 | Buenos Ayres. Teleg. mat. 16 0 
Bordeaux ies . 42 0 | Oalcutta 585 .. 616 0 
Bremen ... vés А 36 0 | Оаре Town * 596 0 
Calcutta oes „ 92 0 | Ohristiania . 244 0 
Саре Town ... .. 948 0 | Colombo... Я . 21 0 
Oo е... eee #00 270 0 eam 367 0 
Colombo... eee e 12 0 Durban eee 0 ee 644 0 
Demerara 16 0 | East London .. 41 O 
Durban ... .. 1,255 0 | Gibraltar є „ 11 0 
Tast London ees 2 0 | Launceston... ; 30 0 
Fremantle sae 11 0 | Lyttleton «9 0 
Hamburg 22 0 eira ... ove 83 0 
Madeira. v ». 50 0 Melbourne 180 45 0 
Madras ». 28 0 Montreal. Teleg. cable 264 0 
Marseilles ке 4. 246 0 d ... "ME 93 0 
Melbourne LJ eee 238 0 Port Elisabeth 606 эө 164 0 
New York Ses .. 107 0 | Bt. Petersburg . 850 0 
Ostend ... à 26 0 | Shanghai T .. 54 0 
Otago 44 0 н . таё... 367 0 
Port Elisabeth .00 eee 146 0 99 Tel . mat.... 44 0 
Rockbampton ... .. 131 0 . mat. 367 0 
Bt. Peters 006 56 0 8 LIS [II eee 178 Q 
” "Ireleg. t. 32 0 nidad 000 TT 366 0 
Shanghai iss 0 | Wellington  .. . 187 0 
„ Teleph. mat. 60 0 1 Teleg. mat. 157 0 
Btockholm LEE 006 0 
А Teleg. mat... 80 0 
Bydney coe eee eee 1,1 0 
Wellington .. 197 0 
5 Teleg. mat. 2,478 0 
Yokobama " TT 0 
Tota] 49,34 0 Total £7,224 0 


Bankruptey Proceedings. Under the failure of A. 
Gerald Duncombe, Queen Anne's Mansions, Westminster, the first 
meeting of creditors was held at the London Bankruptcy Court on 
the 7th inst. The debtor attributes his failure partly to having 
accepted in March last two bills of £1,000 each, the proceeds of 
which were to be invested in the Randall Telephone Patents Enter- 

rise. The Randall Telephone Company, Limited, was to be formed 
b take over the patents and, on completion of the contract, the 
debtor was to receive £2,000 cash, £250 debentures, and £3,000 in 
fully paid shares. The company has not yet been ficated. Other 
causes for the failure are losses on theatrical speculations, liability on 
accommodation bills, excessive interest charged on borrowed money, 
and losses by and gambling. The liabilities are roughly 
estimated at £7,000, and the assets at £100. Mr. F. B. 
O.A., Bucklersbury, E.O., was appointed as trustee to wind up the 
estate in €— e 

At a si the London Bankru Court, held last Tuesday, 
Frank W. ton, electrical en ‚ lately trading at 34, 
King William Street, Strand, as F. W. Henton & Oo., attended 
for public examination upon accounts showing debts, £1,143 1s. 7d., 

against assets, £24 86. 10d. In the course of his evidence 
the 5 that he originally commenced business in 
October, 1891, with £100 capital, but relinquished it six months 
afterwards, because it proved unsuccessful. He then obtained 
an appointment as electrical engineer 
March, 1894, recommenced business at 24, King William Stree 
Strand. He traded there until last Fe When the stock an 
effecta were sold under an execution. 


balance of his account for 
The examination was 


Dissolution of Partnership.—Mesars. W. Baker, A. E. 
Ward, and A. Manock (Wm. Baker & Oo., up &., and 
electrical engineers, 1, Broad Street, Oxford), have dissolved 
ship by mutual consent. Mr. Baker will attend to debts, &. 


applied to Steam, Gas, ОП, and Air Engines" Ву H. A Golding. 


898-09." Third year. By 
Emile Garcke. Р.В. King & Bon, Bridge Street, Westminster. 10s. 


Catalogue.—Mesars, J. H. Tucker & Co., of Birming- 
bam, have brought out а well illustrated and printed catal of 
| кеша i il rir ber a са 

i roses, сп ttings, 
nloely set out in this list of $8 pages did 


Changes of Address.—Messrs. Moores, Farrell & Oo., of 
15, Hanging Ditch, Manchester, have removed to more commodious 
offices at Central Chambers, 26, Victoria Street, Manchester. 

The British Blahnik Arc Light Company, are giving up their 
ises at 49 and 50, Parliament Street, S.W., and are transferring 
showrooms to the factory in Iliffe Street, Newington Butts, В.Е, 

The offices of the London Smelting and Refining Syndicate are 
now removed from 39, Victoria Street to Grosvenor Mansions 
Victoria Street, and all communications should be addressed 
кой. 

Mr. Killingworth Hedges, O.E., has removed from 92, Victoria 
Street, to new offices adjoining his laboratory, at 1, Emery НШ 
Street, Ashley Gardens, Victoria Street, Westminster, B. W. 


Chicago Slabs.—The patent Chicago slabs for applica- 
tion to commutators have, we understand, been permanently adopted 
in various departments of the Post Office, also by dynamo makers, and 
other electrical manufacturers in this Sett рн quite recently it 
was decided to employ them at the Royal t. Messrs. Raffael 
Bros , of Manchester, are pushing the sale over here. 


Cox Thermo-Electric Company, Limited, — The 
creditors and shareholders of this company met last week before Mr. 
Wheeler, official receiver, at the Oarey Street offices of the Board of 
Trade, in anticipation of an offer being submitted by which the 
creditors should receive a su benefit. The company was 
formed in February, 1896, with a capital of £100,000 in £10 eon, 
to acquire certain patents from Mr. Oox. The purchase price wu 
fixed at £104,000, payable as to £4,000 in cash, and £100,000 shares, 
which absorbed the whole of the capital. The directors subscribed 
for £10,000 6 per cent. debentures which covered all the assets of the 
company, and with that money freehold premises were acquired si 
Bt. Albans. Unfortunately, those premises were destroyed by fire in 
Feb , 1897, and as they were only insured to the extent of £1,000 
they to be rebuilt by means of money borrowed from the bank 
on the security of the title deeds and the personal 55 
the company's property. Mr. d. Paxon appeared for the petitioning 

e company's p A G. Paxon ар e petiti 
creditors, and Mr. Webster for the directors. The ens 
that acoounts had been filed since the last meeting showing unsecured 
debts £5,235, including a sum of £2,200 odd in the name of Mr. Оох, 
and various amounts due to directors for moneys advanced, &c. 
There was further a debt of £3,000 to the London and County Bank, 
who held security, and the debenture holders claimed £10,000. The 
assets consisted of cash at bank £103; cash taken over by the 
receiver £7; stock in trade £3,500, but returned as unsaleable; 

and fixtures estimated to produce £200; and the patents 
which were set out at £105,345, were marked as being of only 
nominal value. The gross receipts of the company during its 
business existence were returned at £4,846 and the expenses at £4,369. 
The deficiency of £115,000 was accounted for by depreciation in the 
value of the patents £105,000 ; buildings £1,248 ; stock £3,500; loss by 
the fire in February, 1897, £5,000; and other minor items. A letter had 
been received by the Official Receiver from Mr. Webster's firm to the 
effect that their clients were still prepared to carry out the 
offer made before the petition was served, and which would bave 
been carried out long ago but for the action of a certain creditor. 
The terms of the offer provided for the payment of 13s. 4d. in the £ 
on the trade debts. Не (the chairman) had to point out that no pro- 
vision was made for the other unsecured debts or for the costs of the 


directors. At the time of the fire that gen 


high value. Unfortunately they 
were yed and were uninsured. (Mr. Oox) told the 3 


xt 
the to the Commissioners, Messrs. G. Howl and G. B. 
. They state that а new and minute survey has recently been 


estimated that two-thirds of the rainfall, equalling on an aversge 
3,000,000 gallons of water per z day, aro passing into the mines, the 
iately the storms fill the 
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reseryoirs, and to continue to work until the lowering of the water 
shuts off connection with the motors. Fifty electrical pum 
raising 500,000 gallons per day (14 Н.Р. each) would equal 25 million 
day. This apparently excessive power is proposed to be 
to meet heavy storms, and more particularly rapid thaws 
during the time the earth is covered with a thick layer of snow. If 
the pumps dealt with 3 million gallons per day on the average of the 
year, which it is estimated might be caught by the additional surface 
drainage, it would mean that they would only have to work one-eighth 
part of their time, or less than one day per week. The cost of the 
electric n be supplied by the Midland Electric Corporation 
for Power bution for doing this work, calculated at 11d. per 
Board of Trade unit, would be £670 p annum, after allowing 50 per 
cent. for loss in the current and slip in the pump, which is only £100 
more than is at present expended on surface pumping. To this cost 
would have to be added wear and tear, stores, and the attention of, 


say, two men. 


Important Company Prosecution.—On Friday last the 
эшк Y Electric Supply Company, Limited, of 64, Victoria 
Street, B.W., were summoned at Westminster by Walter Cope, on 
behalf of the Companies’ Guardian Society, Limited, 9, Bt. Mi * 
Court, Poultry, E. O., for having, on various ed dates, refused 
inspection of their register of shareholders du business hours, the 

charge for such inspection being tendered. Mr. T. D. Dutton, 


who appeared for the complainant company, stated that their object 
; the public 


was to supply information to su and 
against fraudulent companies, That was their object. With a 
desire to o tion as to the Hampstead Electric Supply 


recei ting inspection of s register. This was found 
to be incomplete in important particulars. Evidence was given by 
Walter on behalf of the complainant company, who Dore out 
what Mr, Dutton had said as to the failure of witness to obtain an 
inspection of the register, On one or two occasions he saw the 
secretary, Mr. Goffin, who informed him that the register was not 
made up, the allotments not being completed. Mr. Goffin added 
that as soon as the allotment was completed intimation of the fact 
would be given. Mr. Edmunds, for the defence, contended, on the 
authority of a case, that the refusal to allow inspection must be 
distinct and definite. Mr. Shiel said their was plenty of evidence of 
refusal, and if excuses of that sort were allowed the register might 
never be completed. Mr. Edmunds then submitted that the case 
was one in which there were extenuating circumstances, as the 
ко ^ had ed & severe irae ris romeni Mr. Sheil 
3 y, and oe y the register 
ought to have been completed within a month. He should take no 
excuse for the neglect that had been shown, for the protection of the 
public demanded that the provisions of the Companies Act should be 
most rigidly adhered to. He imposed a fine of £10, and, as it was a 
very proper prosecution, should allow 45 5s. costa. 


The Late Dr. Hopkinson.—Mr. Charles Hopkinson, of 
26, Victoria Street, 8. W., announces that he has deci to continue 
both in London and Manchester the practice in which he was 
associated with the late Dr. John Hopkinson. He has accordingly 
arranged to take into partnership the late Dr. Hopkinson's eldest son, 
Mr. Bertram Hopkinson, B.Sc., who has had considerable experience 
of work in connection with patente. His University training 
and his close association with his father during the last few ycars 
equip bim well for the electrical work which forms so important в 
of modern engineering. Mr. Ernest Talbot, who has been in Dr. 

's personal employment for 25 years, and to whom be had 
ears entrusted much of his detailed work of design and 


п on, will also beoome а partner. 


Lists.—The United Asbsstos Company, Limited, have 
issued а revised price list showing reductions which have been 
effected in the prices of “Salamander” decorations, on account of 
improved manufacturing facilities and increased demand. 

Orypto Works Company, Limited, of Olerkenwell Road, E. O., 
have issued a new price list, in which they describe, illustrate, and 
price various types of small-sized dynamos and motors and other 

apparatus made by them. p 

The General Electric Company have got up an abridged list of 
their telephones, for the purposes of the trade. The list contains, in 
eight pages, numerous illustrations of telephone systems for a variety 
п uses, Wall and table pattern office apparatus, the “ General” 

tercommunication system, call and other telephones are 
described and prices given. 16 is the company's intention to present 
each £10 trade customer with 1,000 of these with his own name 
ма address printed thereon, this being considered ап inducement 

small tradesmen to push the telephone business. 
FU. Universal Electric Supply Company, of Moss Side, Man- 

ester, have issued the fifth edition of their price list, containing 
респ of а variety of small electrical apparatus and accessories, 

cluding bell, telephone, and lighting and sundry fittings. 
The & Swan United Company have issued а special leaflet 
ENG 116) of glass shades. The various shapes of shades are printed 
e several colours, for the purpose of letting buyers see at once from 
е what they are purchasing. There are some very neat designs 


А New American Rubber Wire Factory.—An Ameri- 
can exchange says that the John A. Roebling's 5 


manufacturing rubber insulated wires at its new recently 
completed in Trenton, N.J. The very best and latest has 
been installed for preparing the rubber for insulating all sizes and 
kinds of electrical conductors from wires for houses and cars, &c., up 
to the heavy lead encased cables for power and light plants, working 
under high tension currents. While hitherto supplying rubber in- 
anlated wires in large quantities to the trade, there has been some 
disadvantage in not actually turning out the product entirely from 
the raw material at the company's own works. With вте appiianoo 
in the way of rolling wire mills and other nery, it 
became imperative for the company to supply ite ото" Roebling ” 
rubber wire to its customers, taking advan of the reputation of 
the products of its mills. The new factory is located conveniently 
near the other of the electrical wire department, and has ample 
ship сае ыа 4 Эвр үа water. The mad пасусот is 
on ground floor of a large three- ding 
about 60 feet by 160 feet. The other floors are utilised for lighter 
machinery, drying rooms, &. 

Partnership Notice.—Dr. O. J. Steinhart, F.C.S., and 


Mr. J. L. Е. Vogel, A. I. E. E., have entered 1 nership, and have 


fitted up the Testing Works, 91, B. I., 

with the object of out investigations, testing, and experi- 

menting in all kinds ctro-chemical and electro-metallurgical 

work. e object of the installation is to try such j perg ge 
ue 


scale of sufficient magnitude to enable the commerc 
ed, and they have installed at present a 12-H.P. mctor and 
a continuous current dynamo giving 700 amperes at voltages varying 
from 1 to 10:5, together with all the necessary instruments, &c., for 
ing out such work. They have also complete laboratories for 
work in its more initial stages. They consider that, although electro- 
chemical work is progressing with rapid strides on the Oontinent and 
in America, it is more backward in this country, and many processes 
which have stood the test of laboratory work y, have 
never reached a commercial trial owing to the enormous expense of 
erecting special plant, &c., in each separate inatance for the inter- 
mediate trials between the laboratory and the factory, which are s0 
essential to every new technical process. 


South Afcican Electrical News.—The October issue of 
The British and South African Export Gazette contains the шт 
items of electrical interest:—Tenders for the supply of electri 

engines, boilers, dynamos, con engines, &., 
have been called for by the Johannes Town Oouncil. Tenders 
are to be forwarded to the secretary, Mr. M. Adolfs, on or before the 
28th inst. The long-oonsidered scheme for the installation of the 
electric light at Bloemfontein has at last approached a definite stage 
of realisation by the acceptance by the Town Oouncil of the tender 
of Messrs. Reunert & Lens, of Johannesburg. The installation is 
to be carried out forasum of £16,500, out of which £1,000 is 
allocated for ipd arabe of vias irai room. The same firm have 
also in hand the ighting tramway installations for Kast 
London and the electric lighting of the Grahamstown Exhibition, 


besides the installation of an electric equipment of s large building 
in Johannesburg, and the electric plant for the Bank of Africa's 
branch a£ Lourenoo Marques. Ап order for tbe electric Lghting in- 
stallation for tbe Pretoria Theatre has been placed with an American 
firm. The Johannesburg Town Council having been empowered to 
raise by a debenture issue the sum of £150,000 for electric lighting 
purposes, two thirds of which sum will be devoted to the purchase of 
new machinery, street extensions, and other works. Op ty for 
har ‘bean is fo р, dee шш and ri нестің 

ve P т в comp power ins 
tion for the new of Messrs. J Ж Cartwright & Co., glass, 
china, and earthenware importers, Cape Town. A company, with a 
capital of £5,000, has been formed at Ladysmith, Natal, for the 


plant comprising 


with the erage о! з. 
aries, been pem 
cost 
being £75,000. 

Theft.—For stealing six pieces of electric cable, value 15s., 
the P sig of the Bristol Corporation, Charles Watts, a workman 
in the employ of a contractor who was out some oon- 
structional work at the electric light station, Temple Back, has been 
sentenced at the Bristol Police Court to one month's hard labonr, 


W. T. Glover & Co., Limited, — From our small 
ordinary 


advertisements this week, it will be seen that 2,000 £1 
fully- shares in the above company are to be offered for sale 
by public auction at Manchester on October 20th, by Messrs. О. W. 


Provis and Son. 


ELEOTRIO LIGHTING NOTES. 


Accrington.—Mr. W. J. Newton, the borough engineer, 
has recently submitted his report on electric lighting and dust 
destructors to the Electric Light and Health Committee. He submitted 
par, Co., to Messrs. Beaman & Deas, Limited, the Horsfall Furnace 

yndicate, and to Messrs. Manlove, Alliott & Oo., and tenders, &c., 
had been received. The Accrington Council has 19,000 to 14,000 tons 
of refuse disposable per annum. Mr. Newton says that a combined 
pene Fil Ionli ta A she saving in the cost of fuel The 
Committee will look into the matter and make recommendations. 


558 


THE ELEOTRIOAL REVIEW.  [Ve.4. Ho. 1090, Ooronma 14, 1008 


Airdrie—At the Town Council meeting last week, 
Councillor Ewart stated that the Lighting Committee had met Mr. 
Lawson, the electrical engineer cf the House-to-House Electricity 
Company, and he had arranged to fit up a new lamp at their works 
in Coatbridge to give them an idea of what it was like. The Coat- 
bridge street lamps at present were 2,000 candle-power, but this one 
was not so strong. Oouncillor Harvie said they thought that if they 
had a greater number with the lesser light it would serve their pur- 
pose better. Opinions were expressed that the Council should keep 
its provisional order. It was also thought that they should get the 


report of an expert to seo what it d cost to make it a Oorpora- 
tion scheme. 


St. Albans,—The Corporation, who hold a provisional 
order from the Board of Trade for electric lighting, have, we under- 
stand, been approached by two or three syndicates for the purpose of 
utilising the order, but the terms offered have not been tempting 
enough to the Town Council. 


Alloa.—The Burgh Commissioners having already re- 
solved to apply for a provisional order, paseed a resolution on 


Monday instructing their Parliamentary agents to take the necessary 
steps to that end. i 


Amblecote.—The Lighting Committee recently met the 
Consulting Committee of the Stourbridge Council on the question of 
the electric light; but as the Consulting Committee of that Council 
had not proposals to place before the committee, there was no business 
done. Subsequently the committee met the consulting engineer to 
the Midland Electric Corporation, Limited, and the district super- 
intendent of the British Electric Traction Company, Limited, but as 
no definite information could be gleaned from either source as to the 
comparison and price of electric lighting, both public and private, 
the committee recommended that no further steps be taken in the 
matter of electric lighting at present. 


Avlesbury.—Edmundson’s Electricity Corporation have 
signified their intention of applying to the Board of Trade for s 
provisional order for electric lighting in Aylesbury. 


Ayr.—Part of the extension machinery was recently 
started, and a scheme for extending the arc lighting is in hand. 16 
is proposed to light the Esplanade—about a mile long— with 18 aros. 


Bacup.—The Town Council last week resolved, on the 
recommendation of the General Works Committee, that the electric 
lighting order of the Corporation should be transferred to а company 
to carry into operation on terms to be arranged. 


" Bangor.—Mr. Meade King, on behalf of the Local 
Government Board, on Wednesday held an inquiry touching an appli- 
cation by the Town Council for power to borrow £13,000 for electric 
lighting. Mr. Medhurst gave evidence. The scheme was opposed 
by the Ratepayers’ Association. Mr. Medhurst said that the scheme 
was a three-wire low tension system with 400 volts between the 
outer mains. The plant of the generating station would comprise 
two water-tube boilers, and steam  dynamos of 60 kilo- 
watts, giving & capacity equivalent to 4,000 8-candle-power lamps. 
The network of mains would be laid in the compulsory area with 
feeder mains from the station to various points. They would be laid 
direct in the ground, would be paper insulated, lead covered, and 
armoured with steel tape. Tenders had been advertised for, and had 
been received, for everything excepting the building, so that the 
figures he would give were those of the actual tenders, which, as a 
matter of fact, be had recommended for adoption. The total outlay 
would be £12,851, allowing an estimate of £3,000 for buildirgs. The 
Council had actually a guarantee for 4,000 lights of 8 O.P. 

. Laat week Dr. Grey Kd wards submitted to the Council the report 
of the Special Lighting Committee, which had considered tenders 
for electric light plant. There were 66 tenders received, and 
these have been sent to the electrical engineer to make recommenda- 
tions for the guidance of the Committee. 


Barrow.—The Highways and Lighting Committee has 
accepted the offer of the Electric Lighting Committee to place 21 electric 
arc lamps in Abbey Road, Duke Street, and Dalton Road up to the end 
of the present financial year at £15 per 1,000 C.P. perannum. 'The pro- 

has been approved by the Council, also the plans of the Electric 
ighting Committee for laying mains in certain roads. 


Bath.—The Electric Ligbting Committee has had a discus- 
sion re the charges for current. It was decided not to make a reduc- 
tion until the financial statement for the year had been presented. 


Bedford.—The Town Council last, week resolved to lay 
mains in a few additional roads for public and private lighting. 


Belfast.—The Electric Committee are still of opinion 
that the Corporation should proceed with a Bill to give them power to 
use electricity for the propulsion of tramcars, particularly on new 
routes and their connecting links. The opening of the new lighting 
station takes place next Tuesday. 


Birkenhead.—The Town Council has resolved to apply 
to the Board of Trade for a license authorising the Corporation to 
supply electricity for public and private purposes in the districts of 
Bidston and Noctorum. 


Buckley.—The Urban District Council has decided that 
a special meeting of the Council shall be held on November 9th for 
the purpose of instruct’ the clerk to apply for а provisional order 


for electric lighting. Thirty-four applications were received for the 
post of electrical engineer, and eventually the appointment was given 
to Mr. Peers, Deansgate, Manchester. 


Cambridge.— We understand that an appeal made by 
the Cambridge Electric Supply Company, Limited, against the 
rating of their concern will be heard at the Quarter Sessions to be 
beld at the Guildhall, Cambridge, on Tuesday next, the 18th inst. Mr, 
Castle, of 40, Chancery Lane, and Mr. В. E. B. Crompton will give 
evidence on behalf of the company. 


Canterbury.—A private party of Town Councillors and 
one or two others went over to Boulogne on September 28th for the 
purpose of seeing the electric lighting and electric tram system 
there. The Mayor of Boulogne rendered the party every assistance. 


Castleford.—The Triticine Company wanted to enter 
into an agreement with the Urban Oouncil for the supply of elec 
tricity for the district, but the Council will not entertain the proposal. 
Mr. Hammond has therefore been asked to complete his report on а 
scheme, and application is being made for & provisional order. 


Castletown. — The clerk to the Sunderland Rural 


Council is asking the Monkwearmouth Oolliery Company whether it 
intends lighting Castletown by electricity. 


Cheltenham.—At last week's Council meeting the Light 
ing Committee reported that the electrical engineer's ро showed 
that the number of customers connected was 269, equivalent to abont 
16,140 8.C.P. lamps, and that the number of ares in use was 131. 
His estimate of the cost of lighting by arcs the following roads was— 
(a) College Rad from High Street to Sandford Road, from Oollege 
Road to Bath Road, Bath Parade (one arc) and Bt. Luke's Road (two 
arcs), £1,300 for 15 arc lamps, those in College Road to be suspended 
over the road; (b) Soffolk Square (north side), Suffolk Parade, and 
Great Norwood Street from Mon ier Terrace to the Railway In», 
£860 for 13 arc lamps; (c) Priory Lawn Road, arc lamp, £55. These, 
and some small extensions of cables, were approved by the Town 
Council, and sanction to a loan for £2,500 for the purposes will be 
applied for. The deputy-mayor, in drawing the Council's attention 
to the matter, remarked that the cables for street lighting were now 
laid along between four and five miles of streets, and that the 
number of private customers for the current was 200, as compared 
with 24 when operations were commenced. The electrical 
is experimenting with enclosed aro lamps. 


Christchurch.—At last week's Town Connoil meeting, 
the Mayor (Councillor G. Marshall) that he had bad an 
interview with a representative of the Bournemouth and District 
Electric Lighting Company, whose draft order was in the bands of 
the town clerk for consideration by the Municipal Committee. The 
company were already established in Bournemouth, with the differ. 
ence tbat the interest of the old Bournemouth Company was being 
transferred to the new company, who were anxious to obtain the 
consent of the Christchurch authorities to establish works in Obrist- 
church. The position, he said, was, that if the Town Council refused 
consent the company could not possibly proceed. It was resolved 
that the representative be invited to attend the next meeting o£ the 
Municipal Committee. 


Church Lighting.—The new Roman Catholic Church 
at Shielmuir, Wishaw, which was recently completed, is fitted 
throughout for the electric light, both inside and at the entrance 


door. The Roman Oatholic manse and school is also similarly 
lighted. 


Devonport.—At the last Council meeting the report of 
the Electric Lighting Committee was presented by Mr. Canniford, 
who said they were using every means in their power to expedite the 
business. Several sites which were considered suitable were sub 
mitted to Lord Bt. Levan, and he hoped at the next Council meeting 
to be ina position to recommend the purchase of one. 


Dublin.—At last week's meeting of the Co 
letter was read from the town clerk with reference to 
lender Cable and Construction Company's contract. In his letter the 
town clerk pointed out that the specifications entered into between 
the Electric Lighting Committee and the Oallender Company ро 
vided for steel tape armour for the cables, and what the company 
were now laying down was not steel tape armoured, but bitumen 
was used instead. А question was also raised as to the thickness of 
the troughing. Prof. Kennedy’s representative's attention bar 
been called to the divergency, he reported that Mr. Callender 
made a clerical error in inserting the word in the specification. 
Prof. Kennedy, in a letter, also said that the bitumenous system ws! 
very much more extensively used, and that it would not be to the 
interests of Dublin to use steel-covered cables. Alderman Meade 
said they must not delay in this matter. The Committee were over 
whelmed. with applications from other parts of the city for electric 
ngatir g, ап uh Committee were unable to give 185 r thought 

if the steel tape s was more ex ive the 
should get а rebate arie. company for the dif difference. "Ho would 
now move that the matter be ref to the Committee, with power 
to act in the matter according to what was best in the interest of the 
Corporation. The resolution was adopted. 
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with a view of arriving, if possible, at some means of settling points 
of difference in reference to the lighting agreement. The Oommis- 
sioners have a provisional order for electric lighting which they pro- 
pose to hand over to the tramway company, and in return for this 
and for the free grant of wayleave through the streets for the tram- 
ways, they expected the company to light the town, and also the 
Town Hall, with electricity at a low figure. The chief points at 
issue have been as to the number of lights, the price, &o. e Com- 
missioners at present psy £525 for gas lampe. The syndicate offered 
to provide 22 arc and 50 incandescent lamps for £600 & year. The 
Commissioners thought the number insufficient, and required the 
insertion of a clause binding the syndicate to provide extra lamps 
without cost if the light sfforded by the number stated should prove 
to be inferior for the purpose of lighting all the streets of the town 
to that of the present 211 gas lamps. The syndicate declined to 
insert this clause, but offered to add 10 incandescent lamps, to light 
the Town Hall and municipal offices practically free of oost, 
and made certain other less important concessions. The Commis- 
sioners will hold a special meeting to consider the matter as it now 
stands. It is possible that even should the lighting scheme fall 
through, the portion relating to the electric tramways between Black- 
rock and Dandalk may be proceeded with. 


Dundee,—The Gas Committee has decided to recommend 
a reduction of the rate to all consumers above 10,000 unite from 4d. 
to 3d. per unit. 


East Grinstead.—The District Council has received a 
letter from the Urban District Oouncil’s Association advising them 
generally as to the means to be adopted in obtaining а рготівібћа! 
electric light ссе The matter was referred to the General Pur- 


poses Oommi 


Edinburgh.—At a meeting of the Electric Lighting 
Committee on 4th inst. it was that during the previous fort- 


night the number of applications received equalled 3,196 8-O.P. 


заре, Bince Мау 15th ачын have been steadily coming in 
at rate of 1,500 per wee 


 Eland.—At last week's District Council meeting 
Oouncillor Thornton moved that steps be taken to obtain a pro- 
visional order for electric lighting. Some members opposed the 
motion, and ultimately it was defeated by 8 votes to 3. 


Failsworth.—The District Council have held one or two 
special meetings lately for the consideration of the electric lighting 
question, and the solicitor to the Council has been instructed to take 


the necessary steps to procure powers. 


Fareham.—At the last meeting of the District Council, 
the Electric Lighting Committee reported that they had considered 
a question raised by a member with regard to the item in last year's 
accounts of the electricity works: —“ Electric current unaccounted 
for, 10,498 units,” as against 3,770 unite the previous year. The 

engineer had poiuted out that there was an increase in the 
number of hours the machinery was running of from 2,860 hours to 
4,166 hours; and, further, that last year’s loss was calculated in a 
different but more accurate manner from the ammeter sheets. The 
loss arose obiefly in the transformers. At the request of the Oom- 
mittee, the engineer had obtained comparative figures of unite gene- 
rated and lost in electricity works of other towns, and а perusal of а 
table which had been showed that the Fareham works com- 
pared most favourably them. In connection with this subject, 
there arose the question of all-night ranning, where the greatest pro- 
rtion of waste or loss occarred, but the Committee pro to 
er any report upon this point until the spring. Ап opinion was 
that £60 per annum was lost by the engines being kept 

ranning all night for the convenience of private lighting. 


Falham.—The Fulham Vestry is proceeding slowly with 
ite electric lighting scheme. The consulting engineer, Mr. Medhurst, 
, according to London, sent identical specifications for the con- 
struction of а combined dust destructor and steam-raising plant to 
Messrs. Manlove, Alliott & Oo., Messrs. Beaman & Deas, Limited, and 
the Horsfall Furnace Syndicate, Limited. All three firms, it is 
curious to note, have objected to the somewhat stringent financial con- 
ditions and guarantees embodied in the specification, and one— Messrs. 
Manlove, Alliott & Co.—bas declined to send in a tender at all. 
Messrs. Beaman & Deas's tender amounts to £16,520, and that of the 
company to £16,760. The former, however, includes four 
of the firm’s beg double-cell destructor furnaces (equivalent to 
eight села whilst the Horsfall company's tender includes 12 cells. 
The ting engineer recommends the Vestry to accept the latter. 
It is proposed to sink a wellon the Town Mead site in order to obtain 
а supply of water for the new works. 


: Glasgow .—The Corporation is advising all customers who 


su after July 1st that 
t at 250 РУ y 1s they will be supplied with 


Greenock.—The Law and Finanoe Committee has recom- 


mended that Mr. В. E. 
— tho gene Fedden, of Edinburgh, be appointed electrical 


Halesowen.—The General P Committee recently 
read a communication from the Midland Electric Corporation, stating 
that they desired to enter into an arrangement with the Council for 
the supply of electrical energy in the district. The representatives 
of the Corporation attended before the Council, and after hearing 
their opiaion, the Council decided to make an application for a pro- 
visional order. 


Hampstead.—The Vestry has resolved that the line of 
thoroughfare extending along Quex Rosd, West End Lane, and 
Fortune Green Road, from High Road, Kilburn, to Fortune Green, 
also along Mill Lane, from West Ead Green to Ravenshaw Street, be 
eem by means of arc Jamps, at an estimated cost of £2,272. The 
Electric Lighting Committee has been empowered to take the 
necessary steps for obtaining tenders for supplying the requisite plant 
for the completion of the scheme. : 

The Vestry clerk has been instructed to take no further action 
toward joining other corporations in defending the action brought by 
Mr. Rucker in respect of the Zipernowski patenta. 

The Board of Guardians have decided to take current for lighting 
their house from the Vestry, and not to instal separate plant. 


Hartlepool.—On 5th inst. the Town Council passed а 
resolution directing the town clerk to take steps to procure a pro- 
visional electric lightiog order. 


St. Helens.—In consequence of the death of Dr. Hop- 
kinson, the Electric Lighting and Traction Committee recommended, 
at the last Council meeting, that Mr. J. 8. Highfield, at present 
resident electrical engineer to the Corporation, should be appointed 
electrical engineer, his duties and salary to be fixed at a subsequent 
date. The proposal was agreed to. 


Hereford.—The Electric Lighting Committee has signed 
& contract for the purchase of a site for electricity works for £1,650. 
А special Council meeting will be held this month to deal with А 
report of the Committee 1n regard to carrying out the scheme. 


Ilkeston. — The Council last week amended the 
minutes of the Tramways and Electric Lighting Committee by 
reducing the streets in which an electric lighting supply should be 
im for private consumers to Bath Street, Market Place, and Market 

treet. 


Lewisham.—The Blackheath and Greenwich District 
Electric Lighting Company's notice of intention to lay mains in 
various roads in the parish have been approved by the Lewisham 
District Board, subject to the consent of the London County Council. 
The company asked how many public lampe the board required 
lighted, but the board has replied that, at present, it does not wish to 
go in for public electric lighting. The company has purchased a site 
for works, and placed contracts for the erection buildings and 
laying of mains. 


approximately to £1,000. (4) Switchboards—Mesers. Laurence 
ott & Оо. for the sum of £50, subject to deductions and additions 
as per schedule rates. The Committee, pursuant to the authority 
given to them by the Council, have accepted the tender of the Fuller- 
Wenstrom Company for the supply of motor pump at the price of 
£65. The Finance Committee have been requested to provide the 
sum of £1,115 for the purposes of the Committee in their next esti- 
mate, being the amount required to meet the repayments of principal 
and interest on loans falling due during the ensuing half-year. 
the opinion of the Committee it is not to make further 
provision out of the rates during the ensuing half-year for the work- 
ing or other expenses of the electrical department. 


London, E.C.—At the Court of Common Council held 
last week, Mr. Brooke-Hitching asked Mr. Turner if he could inform 


would endeavour to complete a pod on the subject of the lighting 
of the side streets. Mr. Brooke-Hitching asked whether, seeing the 
serious nature of the question, the Committee would appoint a sub- 
committee to consider the pro purchase of the electric lighting 
company. Mr. Turner remarked that a sub-committees was y 
in existence. 


Loughborough.—The Corporation is taking steps with 

a view to purchasing the gas undertaking. A committee is of 

eee hed ysl гаре ыша ҮШ 
i e 

therefore Appl for & provisional order for electric lighting. 
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Ludlow.—The Public Lighting Committee has considered 
the steps to bs taken in the matter of applying to the Board of 
Trade for a provisional order, and found that certain data should be 
gone into before the various papers were drawn up and submitted to 
the Council, The capital proposed to be expended in connection 
with the undertaking was £6,500. 


Marylebone.—Copies of the minutes of the proceedings 
of the House of Commons relating to the Vestry's application for a 
provisional order are to be circulated among the mem It seems 
that the Vestry has by no means dropped the matter. 


Middlesbrough.—At a special meeting of the Electric 
Lighting Committee on 5th inst., plans and specifications drawn up 
by Mr. Hammond for the proposed scheme for the electric lighting 
of the borough were considered. It was originally intended to lay 
down plant estimated to cost £25,000, but & scheme was sug- 
gested, and it was unanimonsly thought that this would prove more 
advantageous to the town. This scheme was adopted, and it was 
decided to apply to the Local Government for sanction to 
borrow £36,000, to be repaid in 30 years. 


Monmouth.—The Drainage and Electric Lighting Oom- 
mittee recommend that the Council advertise witbout delay for an 
electrical engineer to take charge of the erating station. It is 
expected that the installation will be ru by Ohristmas. | 


Nelson.—The Gas Committee has decided to make appli- 
cation to the Local Government Board for further E 
amounting to £11,000, for increasing tbe supply of electric light 
within the borough. It is stated that the present plant is totally 
inadequate. 


Newcastle.—On 7th inst. explosions occurred in three of 


the electric lighting street boxes in Osborne Road. The covers were 
blown off, bat no one was hurt. 


North Berwick.—At a meeting of the North Berwick 
Gas Commissioners last week, it was stated that, in to the 
circulars sent out to the principal householders, it was ascertained 
that the probable number of lights to be used at the outset, in the 
event of the introduction of the electric light into the burgh, would 
be only 794. This being considerably short of the number requisite 
to e the scheme a feasible one, it was agreed to abandon the 
matter for the time being. 


Northwich.—The Urban Council have instracted the 


Electric Supply Company to fix arc and incandescent lights as an 
experiment to test the efficiency of electricity compared with gas for 
street lighting. 

Norwich.—On Friday evening last there was a failure 
in the private electric supply. At the Norwich Post Office consider- 
able inconvenience was occasioned. A local рар sayi that the 

w 


cause of the failure was a subsidence in the soil disarranged a 
culvert. 


St, Pancras.—At the last meeting of the Vestry the 
Dusting and Refuse Destructor Committee reported having considered 
the question of fixing in the destructor yard the three boilers removed 


from the Regent's Park central station, and had conferred with Mr. 


Baynes, the chief electrical engineer, thereon. The engineer 
explained that it would be necessary to place the boilers over the 
cells, and expressed the opinion that it would require at least three 
cells to heat each boiler. He proposed that two of the boilers should 
be fixed above the six south cells, and be provided with a рн for 
the escape of the heat when the boilers were not in use. also 
informed the Committee that it would be advisable for an arrange- 
ment to be made whereby the furnaces might be stoked with fuel, if 


found necessary, during the hours of full load. On the recommenda- : 


tion of the Committee, the Vestry authorised the 
suggested arrangement. 


Plymouth.—At Monday's Council meeting, Mr. Dutton 
asked the borough surveyor, in reference to the stack being built jost 
behind the electrical buildings, was it a fact that salt water 
already lated into the foundation there; was it not generally 
sup that the foundations were too deep, and was it not likely 
Ihey would have a considerable amount of trouble in the future from 


carrying out of the 


dampness, whether the fiues were cemented or otherwise. The 


borough surveyor said salt water bad made its appearance. The level 
of the foundation was not too deep, and he had no fear with regard 
to the flues when constructed. 


Romford.— Last week the Council discussed whether to 


take steps to obtain powers to supply electric light and power in the 
шиш; rx matter was referred to the Lighting Committee, with 
power | 


Rothesay.— The engineer for the scheme for lighting the 


front (Mr. T. C. Fulton) has been instructed by the Electric Light 
Committee to obtain mates of the cost of an installation. 


Sale.—The District Council Electric Lighting Committee 
will hold & special meeting to go further into the question of elec- 


tricity supply, whether to take it from Manchester or Stretford, or 
what else to do. 


Shipley.—The Urban District Council last week resolved 
to apply to the Board of Trade for a provisional order for electric 
lighting. Mr. James Roberts quoted figures to show that am 


power would be generated by the burning of refuse, not only for e | 


pumping of sewage at the sewage works, but also to provide electric 
18 


Shoreditch.—The London County Council, in 
the accounts the of the Bhoredi 
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the Vestry's acoounts published to 
treating the undertaking on the 

managed by s private company, and per 
establishment charges the revenue, and £800 per 
depreciation (on the 
tive ods for which the loans 
the London County Oounoil), the gross value of £1,800 is arrived 
with a net rateable value of £834, whilst the estimate for the years 


3 
i 
X rs 


has been agreed at £1,800 gross, £834 rateable, w is 


of the V dust the old 
CCC by 
a high independent authority as the actual commercial result, on the 


m 
than that of rating. recommendati 
Vestry has approved method of assessment. 


Slough.—The Urban District Gouncil has instructed а 
Committee to draw up an electric lighting scheme for the place. 
on that uous steam-power at the sewage 

on could be use of, 


lights at the entrance to the harbour and along Southsea Beach. The 
foundations are being put in for two sets of engines and dynamos, 
and either gas or oil engines are to be employed. 


Stanford-le-Hope.— The Parish Council have aocepted 
the tender of Mr. Bimpson for lighting the with electricity for 
the sum of £135 from October 1st, 1898, to March 25th, 1899. Under 

is agreement with the District Council Mr. Simpson will supply 50 
16-О.Р. incandescent lampe for the street lighting, and will also 
be permitted to supply current for private consumers. The ca 
of the plant which he рое wn is 


Stretford,—At last week's monthly meeting of the 
District Council, Mr. T. Johnston said ths sub-committee appointed 
to deal этилир paires employing another electrician in reference 
to electricity met, гр ж МЕн и пою кс и 
careful oonsideration.—Mr. W. Wardale said he would like the rate- 


payers to know that three members of the sub-committee had refused 
serve that evening. Their 


| 
4 
£ 
| 
ir 


. F. Bennett, consultin ol 
chester, and to Prof. TA Dawson, by the Oo red very 


as the cheaper method, two stations, one for each centre of popula- 
tion. Prof. J. A. Dawson, on the other hand, had instructions to 


draw up a scheme for lighting and electric traction, refuse destructors. 


forming no p of his programme. The estimated revenue, costs, 
and profits for lighting in both engineer's rts all but coincide, 
notwithstanding the one recommending a three-wire low tension 
system, and the other a high tension alternating system. Subsequent 
to both nte Mr. Bennett has furnished another report and esti- 
mates for lighting and haulage, in which the refuse dostructors are 
left out altogether, and therefore one station suggested to deal with 
the whole district." 


(Continued on page 565.) 
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. THE DUMOULIN COPPER DEPOSITING 
| PROCESS. 


. Bx JOHN B. О. KERSHAW, F. I. O. 


On August 30th last, the writer paid а visit to the odorous 
town on the banks of the Mersey, which during the latter 
half of the present century has been the chief centre of the 
English alkali industry. Happily the day was fine, and the 
smoke and smells of Widnes were not hanging about the 
ground in the manner tbat is customary when rain has 
fallen, and the air is charged with moisture. The greater 
purity of the atmosphere as compared with that observed 
during earlier visits by the writer to this town in the 


eighties, is no doubt partly due to the greater watchfulness 
of the alkali inspactors, and to the greater care exercised in 
the control of the works ; but it is also due to the diminu- 
tion in the number of chemical works in operation, and the 
importance of Widnes as a chemical centre is distinctly on 
the wane. | 


In the Elmore process, travelling agate burnishers, in 
conjunction with uopatentable (?) details of procedure, are 
said to be used; whereas in the Damoulin process, strips 
of sheep skin, from which the fat has been extracted by 
chemical treatment, hang over this upper surface of the 
mandrel, and are said to prevent any roughness in the 


deposit. 


The Damoulin process was invented by a chemist working 
in M. Dumoulin’s laboratory in Paris in the year 1895, and 
the process is protected by British patents No. 16,360, 1895 ; 
No. 9,289, 1896; and Nos. 2,709—2,712, 1897. The 
British and foreign patent rights were purchased by ** The 
Electrical Copper Company,” capital £500,000, in May, 
1896, and the works at Widnes were built in that year, and 
put into operation in the latter part of 1897. The experi- 
mental works at Brumoy were also purchased by the com- 
pany, and samples of tubes and sheets are being produced at 


this place. | 
The plant at Widnes has hitherto been used only for the 


THE GENERATING МАСНІХЕКҮ—800 Н.Р. 


New works are, however, springing up, and the object of 
the writer's visit was to inspect one of these—the recently 
completed works of the Electrical Copper Company, of 
London and Widnes, who have commenced the manufacture 
of copper tubes and sheets by the Dumoulin process. In the 
ordinary electrolytio copper works, the deposit of copper 
obtained at the cathode is rough and coarsely crystalline, 
and farther operations are requisite before this copper is 
obtained in the form in which it is ultimately used. In the 
Dumoulin and Elmore processes, the copper is deposited 
upon а revolving mandrel, and is obtained in dense homo- 
geneous form, only requiring passage through the annealing 
furnace to be ready for the market. These two processes 
differ merely in the method of obtaining dense smooth 
deposits while using currents of high density. 


manufacture of sheet copper, but vats have been erected for 
the production of boiler tubes, and tubes are now being made 
at the Widnes works. These are situated on land which affords 
plenty of room for growth and expansion in the Ditton 
Road, Widnes. Curiously the neighbouring works, also a 
recent addition to the number of metallargical works in 
Widnes, is the electrolytic copper refinery of Mesara. 
McKechnie Bros. 

The machinery and plant of “The Electrical Copper 
Company " is contained in several large and well ventilated 
brick buildings, each operation in the conduct of the process 
being carried on in 8 separate building. 

The generating machinery comprises five Peach engines 
direct coupled to five Crompton dynamos. The engines 
run at 460 revolutions under a steam pressure of 150 
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Ibs., each engine being of 160 I.H.P. The dynamos are 
direct current machines, and yield 1,800 amperes at 75 
volts = 97:5 kw. The engine house also contains one 40- 
H.P. horizonal slow-speed engine by which the machinery 
of the depositing vats and engineering shop is driven. 

The copper depositing vats are contained in a second large 
building leading out of the engine house. Each vat is a 


shallow wooden trough, lined with lead and provided with - 


supply and exit pipes for circulation of the copper sulphate 
electrolyte. This latter contains about 7 per cent. sulphuric 
acid, and 40 per cent. cupric sulphate. : 

During the passage of the electric current it is maintained 
in violent agitation by the revolutions of the mandrel. The 
mandrels are hollow cylinders of copper 12 feet long by 16 
inches in diameter, capped at the ends, and mounted in 
insulated bearings. They are only half immersed in the 
electrolyte. The strips of sheep skin which give coherence 
and density to the deposit are held in а wooden frame, 
running from one end of the vat to the other above the 
mandrel, By means of an eccentric driven by a belt from 
the main shefting, & short longitudinal movement is com- 
municated to this 
wooden bar, and 


electrolytic copper stripped off with ease. The whole opera- 
tion does not occupy more than five minutes, and after 
applying a special composition to the surface of the mandrel, 
it is again ready for immersion in the electrolyte. The sheets 
of copper formed in this manner weigh about 44 lbs., and 
have а superficial area of 48 square feet. In the case of 
boiler tubes, the removal of the mandrel from the interior of 
the deposited copper tube will be effected by means of an 
hydraulic press. The depositing building at Widnes contains 
80 vats similar to the above, and therefore when worked to 
its full capacity can produce 60 of the sheets per working 
day. The sheets of copper are carried from the deposit- 
ing house to an adjoining building where they are 
annealed ina muffle furnace at а dull red heat, and then 
pickled in dilute sulphuric acid to remove the scale of oxide 
formed during the annealing process. Opening out of the 
depositing house is a large building in which the electrolyte 
of copper sulphate i3 filtered, cooled, and pumped to the 
Storage tanks, from which it flows by gravity through the. 
depositing vats, back to the well in the same building. The 
filtration and cooling of the electrolyte after each passage 

through the de- 

positing vats is 


through it, to all 
the strips of pre- 
pared skin which 
it holds. Every 
inch of surface of 
the deposit, is thus 
constantly lightly 
rubbed by these 
strips of sheep 
skin. The anodes 
are thick plates 
of raw copper, 
roughly shaped to 
semi-circular form 
and provided with 
flanges, by which 
they are supported 
upon the vat 
walls. The two 
diagrams given 
below show the 
general arrange- 
ment of anodes 
and cathodes in 
the depositing 
vat. 8 

A large number EN 
of these bent 
anode plates are placed side by side in the vat, until its 
length is quite occupied by them. The hollow cylinder 
with its capped ends is then lowered into its bearings, 
the electrolyte i8 run in, electrical contact is made and the 
deposition commences. The surface of the mandrel requires 
special treatment to prevent adhesion of the deposit. 

After the deposit has “struck” all over the surface of the 
mandrel, the bar holding the strips of sheep skin is brought 
into the vertical position, and the deposition of copper pro- 
ceeds without further attention. 

The mandrel is revolved at a high speed, and the elec- 
ко is kept in rapid circulation during the whole period 
of deposition. Under normal working conditions it requires 
about 10 hours to deposit 44 lbs. copper in one vat, and the 
tube thus obtained is about 25 gauge in thickness, and 
weighs about 14 ounces to the square foot. The current 
density used is between 35 and 40 amperes per square foot 
of cathode area, whereas 20 amperes i8 the maximum now 
attained in electrolytic refineries with stationary cathodes, 
and formerly the current density used in these rarely exceeded 
4 amperes. The gain in the time required to deposit large 
amounts of copper at the cathode is very marked, and the 
output of a plant could therefore be greatly increased by use 
of rotating cathodes. The voltage required is about 1°6 per 
vat, but this rises as the anodes are eaten away. When the 
deposit has attained the desired thickness, the mandrel, with 
its casing of pure copper, is bodily removed from the vat by 
a travelling electric crane, and is carried to a specially 
designed lathe, where a longitudinal cut is made from one 
end of the cylinder to the other, and the resulting sheet of 


MACHINE SHOP. 


ound to be essen- 
tial to the succese- 
ful conduct of this 
process. 

A large machine 
shop, a laboratory, 
and a store house 
for the finished 
copper complete 
the works. 

Recent tests of 
the sheet copper 
produced by this 
process haveshown 
a tensile strength 
of 184—24 tons, 
and an elongation 
of 28—30 per 
cent. 

The writer's 
thanks are due to 
Mr. Moir, the 
managing director 
of the Electrical 
Copper Company 
for permission to 
inspect this inte- 
resting process at 
work upon an industrial scale, and for the photographs used 
to illustrate this article, and also to Mr. William Langdon, 
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біре ELEVATION. 


the manager of the Widnes works, for the attention and 
courtesy shown on the occasion of his visit. 


220-VOLT AND ALTERNATING CURRENT 
SYSTEMS. 


A PAPER upon the above subject appeared in a recent 
number of the American Electrician, the writer being Prof. 
Geo. D. Shepardson. He therein attempts to compare the 
relative advantages and disadvantages of the two systems, 
and also the three-wire 110-volt system (110 between. outer 
and neutral). 
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Like a wise man, he studiously avoids giving his own 
opinions, and simply tabulates those of other people, leaving 
his readers to fight it out and form their own conclusions. 
After stating that “the main argument in favour of the use 
of higher voltage is the great saving in the copper required 
in the wires and the greater distances that may be reached,” 
he proceeds to use the well-worn figures in support of this 
contention, and shows that by increasing the pressure from 
100 to 124 volta, 32 per cent. of the bare copper is saved. 
Immediately following tbis observation, he says :—‘ If so 


much copper can be saved by increasing the voltage only 10 


or 20 per cent., the question at once arises, why not boldly 
double the voltage, or even go even bigher?” A rather 
formidable question to put to so-called low tension under- 
takers, who have from time to time been compelled to raise 
their pressure until it has gone up from 100 to nearly 500 
volts, and yet will not admit that for the same reasons the 
high tension people are justified in uging 2,000 volts or more. 
Curiously enougb, every device for raising the pressure at the 
consumers’ terminals has emanated from the supporters of 
“low " tension; 200-volt lamps were introduced to meet the 
needs of the same system, while low tension in the 1soard 
of Trade regulations was raised to 500 volte for the same 
reason. 
The arguments for and against the 220-volt two-wire 
system are in some cases obvious and in others amusing. 
When comparing 
it with the 110- 
volt, for instance, 
the statements 
that “The lamps 
are stronger, being 
about 20-С.Р. in- 
stead of 16," and 
that “the lam 
give 8 more steady 
light,” are both 
made in support 
of the  220-volt 
lamp. It is diffi- 
cult to see what 
the promoter of 
this argument had 
5 his mind. 
com а 
2020, P. 220- 
volt lamp in 
“strength” with 
a 16-C.P. 100-volt 
lamp? Why not 
compare the 
“strength” of 
two similar lamps. 
It looks as though 
the maker ir- 
tended to make a 16-C.P. lamp and evolved a 20-C.P., and 
then used it as an argument in favour of 220 volts! 

Respecting the relative steadiness, a high tension map 
would smile, 

Comparing 220 volta two-wire with the three-wire system. 
we find great streas laid upon the assumption that only one 
dynamo is required in the former case a8 against two in tlie 
latter, and that, consequently, (1) first cost is lese, (2) one 
dynamo is more efficient than two half the size, (3) less 
Bpace required, (4) one machine requires less attention and 
repairs than two. It does not seem to have dawned upon 
че People using these arguments that whatever pressure is 

it is not necessary to use two machines on a three-wire 
system, and that such a method would be considered obsolete 
in England. Why does not America adopt the English 
practice of feeding the outers, and balancing with battery, 
motor generator, or small dynamo? Comparing 220-volt 
two-wire with alternating high tension, the first claim in 
favour of the former is startling. “ALL the 220-volt plants 
claim to be making money, while most of the alternating 
current plants claim to be losing continually, having never 
paid expenses, £c." (italica are ours). We can only assume 
that the American practice of using small house trans- 
formers—long since obsolete in England—is responsible for 
this state of affairs. The statement that the “220-volt 
system gives better regulation, hence the light is better,” &»., 
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would again make an English high tension man smile. It 
would be interesting to see some pressure curves taken 
* unawares on some American circuits during heavy shift. 
The suggestion that with alternating current atc lamps can- 
not be used indoors on account of the noise, is contradicted 
by the writer of the paper, who suggests that enclosed arc 
lamps make scarcely апу noise. We would remark, also, 
that ав а rule, we would rather not use arc lamps indoors. 
On the question of shock and lightning risks, the 220-volt 
pople score in America, on account of the overhead wires; 
bat when they say “there is no induction to distarb telephone 
circuits," and * the 220-volt dynamo may be coupled directly 
to the engine, thus avoiding the loss of from 2 to 5 per cent. 
in the belting,” &c., we can only remark that the credit is 
not due to the 220-volt system in either case, nor is the fault 
due to the alternating system, but to those American engi- 
neers who misuse it. ч m "NA. 

On the other hand, some of the arguments used against 
220 volts are equally wild. For instance:—'* The 220-volt 
lamps are of low efficiency, requiring 55 to 80 watta when 
new, as against 45 to 60 watts for 110-volt lamps;" while 
we are told by the writer of the paper that “the 220-volt 
lamps of two prominent makers give nearly 20 C.P., although 
marked 16 C.P.," in which case the efficienoy would be about 
the same. In England, at any rate, the difference in effi- 
ciency is not sufficient to be serious, hence all the arguments 

used by thoze who 
supply on a “ flat 
rate” system of 
charge against the 
high voltage lamp 
does not apply, 
more particularly 
as the English 
practice ia to 


— — : charge chiefly by 


meter. 

The objection 
urged against 220- 
volt lamps that 
*the filaments, 
being so slender, 
they cannot be 
used ina horizontal 
or inclined posi- 
tion without great 
risk of the fila- 
ment drooping 
over and touch- 
ing the glass bulb, 
thus breaking the 
globe" depends 
upon the make of 
lamp, and nearly 
all the later 
varieties provide tome me ins of holding the filament in 
position, or else double filaments are used in series. 

The same objection applies, but to a leas extent, to 
110-volt lamps. The question is, how often it is requisite or 
necessary to place lamps in a horizontal position ? 

Other objections based upon the assumption of a consider- 
ably lower efficiency and the gradual increase in current 
taken are: “The unproductive load becomes greater if 
charging by the:lamp hour or flat rate by the month,” or “the 
load quickly increases beyond the capacity of the plant.” 
“The lines will have a larger drop than calculated, hence 
the watts lost on the line will be greater.” All “ие lines 
must be larger . . . thus losing a oonsiderable benefit from 
the higher voltage." There are further arguments that the 
dynamo and engine must be larger for the same lamp capacity 
(italics oura), increasing first cost 10 to 20 per cent. greater 
consumption of coal. Even assuming that American 
220-volt lamps are as bad as represented, it is surely far 
more satisfactory to both supply company and consumer 
that the consumption should be registered by meter in watt- 
hours, save in exceptional cases. The arguments adduced, 
however, seem to point to the fact that American methods 
are to the English mind somewhat crude, and that no pro- 
vision whatever is made for extension in either plant or 
mains, 

Prof. Shepardson, after quoting the various statements for 
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and against each system, says, The writer disclaims all respon- 

Bibility for the truth of the argumenta detailed above, but 

gives them as those used by the advocates of the different. 

systems. Не believes they are all (italics ours) true, as far 

as they?go, but his experience does not fully cover arguments 

8 and 10 for the 220-volt system, or arguments 28 and 24 
inst,” 

. Nos. 8 aud 10 state that the 220-volt lamps do not blacken 
so much as 110-volt lamps, and customers, being better 
satisfied, take more lamps. Nos. 28 and 24 against refer to 
220-volt enclosed arcs, and states that they are not so satis- 
factory “since the current isso small that the largest part of 
the light comes from the arc rather than from the carbone, 
thus making a violet tinge that is not agreeable.” An arc 
Jamp in which the light is produced chiefly by the arc would 
ba an interesting study as а source of light, and, curiously 
enough, Lieut. Francis А. Badt, in ап address before the 
North-Western Electrical Association, Milwaukee, in January 
of this year, advocated the connecting of enclosed arc lamps 
across the 500-volt mains for railway purposes. 

Unfortunately for Prof. Shepardson’s belief in the truth of 
all the arguments given, they are in some cases contradictory. 
The paper is, however, of considerable interest in many 
respects. "The writer's views, as far as may be jadged, are 
favourable towards the alternating system. ; 


distance on the two journeys, going and returning, was 60 
knots, resulting in an average speed of 18:5 knots per hour. 
The builders, Messrs. Vickers, Sons, and Maxim, of 
Barrow, were represented by Mr. A. Adamson. director. 
Mr. W. Shuter, managing director, Mr. F. B. Lucas, 
the engineer-in-chief, Captain W. R. Cato, and Mr. C. Crook, 
were on behalf of the Telegraph Construction Company, 
wee with Mr. G. Soott, the naval architect of the 
vessel. | ! | 
The principal dimensions of the ship are as follows: 
Length, 467 feet overall; breadth, moulded, 54 feet ; depth, 
moulded from top of keel to spar deck, 86 feet. She hasa 
double bottom, 4 feet 3 inches high, and water ballast 
capacity of 1,400 tons. Fully loaded to Suez Canal draught 
she can carry 8,620 tons dead weight. There are four pole 
steel masts fitted with derricks. | | 
The anchor gear is of the most modern kind, and the 
anchors of the stockless pattern. The steam steering engine 
is carried on the tiller, thus doing away with all chains, and 
controlled by a telemotor from the bridge. The electric 
lighting of the ship is in duplicate, the dynamos are coupled 
direct to the engines, and the light leads are protected in 
steel insulated tubes. т | 
Amidships, under the bridge deck, is the dining saloon, 
and sleeping rooms for the staff and officers of the ship, 
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Tur CABLE SIP ANGLIA." 


For some unknown reason, the writer appears to have 
overlooked. the fact that all the arguments in favour of the 
220-volt lamp—as distinct from the 220-volt two-wire 
system—apply equally to either the three-wire, five-wire, or 
high tension gystem, and cannot be claimed by the two-wire 
system alone, as is attempted in the piper, while the ONLY 
arguments used: which actually apply to the system as 
distinct from the lamp, are 11 and 12, viz.: “The wiring 
is simpler,” and “ there is no trouble from unbalanced load," 
and even these do not spply when comparing with high 
tension alternating. 

Obviously, if the 220-volt lamp is an advantage to one 
system, it is of equal advantage, as far as the distributors 
are concerned, to all systems, and may be made use of on 
three or five-wire systems, by simply doubling the pressure on 
the outers, as has been done in England in several cases. 


THE TELEGRAPH CONSTRUCTION AND 
MAINTENANCE COMPANY'S TWIN 
SCREW CABLE SHIP “ANGLIA.” 


THE trial trip of this ship took place on September 24th 
between Barrow and Liverpool North West Lightship. The 


together with kitchen, pantry, bath rooms, and other offices. 
The spar deck, bridge deck, and navigating bridge are laid 
with East India teak planking. The main engipes are two 
sets of the triple-expansion inverted direot-actiog type, 
having cylinders 22, 353, and 61 inches diameter respec- 
tively, with a stroke of 48 inches. 

Tnere are four single-ended steel boilers 16 feet 4 inches 
diameter, 10 feet 10 inches long, with four furnaces each. 
The working pressure is 195 lbs. per eqaare inch. The 
І.Н.Р. on the trial tip was 4,000. The propellers are four- 
bladed, of brooz>. 

After the trial trip, which was most satisfactory in every 
respect, the Anglia was handed over to the command 
of Captain W. R. Cato, who then brought her round to the 
Thames. She is now moored off the company’s works at 
Greenwich, to be fitted with four cable tanks, her paying out 
and picking up machinery, &. The machinery is to be of 
the lat st construction and design. . 

The tanks and machinery have been built at Greenwich 
by the Telegraph Construction Company, and include many 
improvements, dictated by the experience of the company s 
engineer and staff. 

Her first voyage will be laying a cable for the Eastern 
Telegraph Company, from Gibraltar to Malta and Alexandria, 
on which she will shortly be despatched, with а total length 
of 2,181 miles, weighing some 4,650 tons. 


~~ 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 560.) 


Stafford.—The Free Library, reading and reference 
rooms are to be lighted electrically. A sub-committee has been round 
b ожа, and decided upon increases in the number of lamps in 

ous parts. 


Stockton.—It is expected that the work of laying the 
new electric plant for the town of Stockton will soon be in ‚апа 
that within 12 months the borough will be реа throughout by 
electricity. At a meeting of the Town last week the Gas 
Committee recommended that the town clerk be instructed to inform 
the Brush Electrical En Company that the sanction of the 
Local Government had been obtained for the loan required for 
the and that their tender, as amended and approved b 

, Was accepted subject to a formal contract signed, 


the engineer, bj 
the position of the site being reserved for the decision of the Cor- 
The recommendation was adopted. 


Sunderland.—For a couple ч hours on Sunday night 
the electric light was extinguish in the principal streeta. 
The facts are as follows:—There was a breakdown of a large con- 
centric cable on Bunday night at 6.10, which prevented the direct 
current supply being re-started until8.20. An attempt was made to 
clear the fault by “ burning out," but this was unsuccessful Sod course 
it was not known that it was a concentric cable). On on it 
was found that а length of some 50 yards had been burnt out, so 
it will be evident the short was а bad one, starting in one place and 
apparently spreading backwards. It is strange that no intimation 
was given at the station beforehand, the station ammeters standin 
at sero during all Sunday afternoon. The alternating (residential 
district was not affected. 


Swinten,—The Swinton and Pendlebury Urban District 
Council have decided to apply for a ptovisional order for the supply 
of energy for traction and public lighting purposes. The 
Oouncil have called in a consulting engineer to advise them as to the 
probable cost and best sites for the installation. 


Teignmouth,—At last week's District Council meeting the 
Gas Committee recommended that the surveyor р a and 
an estimate of the approximate cost of lighting outh and 

undertaken to 


Bhaldon with electricity. The surveyor said he had 
supply a rough estimate to the Gas Committee. When detailed 


plans had to be prepared an electrical engineer would have to be 
engaged. 


Tottenham.—At the District Council meeting last week, 
Purposes Committee recommended that the Council 


the General | 
applied to the Board of Trade for а provisional order to supply aie 
n 


tricity within the district, and that the applications that 
made by other parties be opposed. The recommendation was passed. 


Tunbridge Wells.—At last week's Council meeting» 
Councillor T. Ashby Wood, as chairman of the Electric Light Com 
mittee, reported the gradual extension and improvement of the street 
lighting within the borough boundary, and Al Oronk expressed 
the opinion that the exceptional amount expended on the. lighting 
of Mount Ephraim was not justified after the close of the Tunbridge 
Wells season. Alderman Olifford and Councillors Robinson, Strange, 
and Howis all defended the need of the full lighting of Mount 


Ephraim by night. The report was adopted. 
A Local Government Board with respect to the addi- 
tional loan of £15,000 for electric lighting extensions was held 


on Tuesday, 4th inst. There was no tion, The Ligh 
a ba P е И The In- 


Road as far as Skinner’s Boh 
Brighton Railway Station, with 13 more arc lamps. Considerable 


inourred by sub- 


expense 
stituting aro lamps for “ gas glimmers,” but in the end it was carried : 


stage of the electric lighting scheme Mr. Preece had advised 

a tentative pone Де £13,000, which would meet the expenses of 4,000 
and 35 arc lamps. There had been an increase of from 13,000 to 

„000 glow lamps. The gross revenue last year was £4,208, and this 
year £5,694. The gross profit to March 23rd, 1897, was 10 per cent. 
At the end of March, 1898, the number of consumers was 350, and 
the number of streets illuminated was now 57. The mileage of cable 
was 18 in 1897, and there were 30 miles at present. In view of this 
extension it was now proposed to borrow another £15,000 for the 
work of extension in various additional streets of Tunbridge Wells 
and suburbs. The light was now a source of considerable municipal 


Profi. From 1897 to 1898 the electric light profits had been 


£1,347 175. 


Walsall.—At the Council meeting on 10th inst., the 
Lighting Oommittee recommended that the salary of the 
engineer be increased from £200 to £300 a year, and that 

pas lamps be substituted for the incandescent gas lamps in 

igbeth and High Street at a cost of £188. They also recommended 
that a sum of £400 be included in the next borough rate estimate 
oe the loss on the Electric Lighting Department. The report 


Warrin A Committee has f the plans 
gton Sem Wes 0 крш 
engineer to prepare a scheme for lighting the 


Wath,—At the last meeting of the Wath Urban Council 
notice was given of an intention to apply for a provisional order to 
light that towa with the electric light. 

Whitefield.— The District Council is approaching the 
Manchester Corporation to invite from them an 
district with electric light together with particulars of cost. 

Whitehaven,—The Harbour Commissioners have just 
entered into а contract with the Whitehaven Corporation for the 
lighting of the harbour by electricity for а term of five years. 


Wolverhampton,—At the monthly meeting of the Town 
Oouncil on Monday evening, the Lighting Committee presented a | 


in the borough ie cope vin is docens a 
system e borou to Өе n 
е the illuminant. These =e 


and on the Dudley Road. VVV 


8 
is sent from the (езш wn Hall switching 
. to change this sysem- (1) by providing a low 
mm propose ge pro a 
pure supply direct to the Bt. James's district; апа (2) by estab- 
hing elsewhere a three-wire system of supply with two different 
pressures. The Committee also propose that another trunk main 


should be laid from the generating station to the Town Hall, believ- 
ing that as the system has grown so much it is undesirable that the 


mar m rape the pac. The Oommittee коле in view 
possibility of & supply of energy being required for tramway 
5 тпа res a V three- 
system made y, exten altogether over two 

years. The result will be that the Town Hall transformers will 
cease to be required and will be removed to the new sub-stations in 
the outer portions of the borough. In view of the changed pressure 
it will be necessary to inspect the wiring on consumers’ premises, 
and, probably, to re-wire at the Corporation's expense, and to supply 
gratis new lamps and fittings suitable for the increased pressure. 
The proposed combination of the high and low tension systems will 
reduce the risk of breakdown. The following are the principal items 
of expenditure now projected :— Extension, &c., of generating station, 
£960; new battery room, £2,000; two steam boilers, £1,060; two 
steam dynamo sets, £4,800; a 260-cell battery, £3,000; a 
set, £1,000; additional fittings, £1,200; new trunk mains, £3,950; 
new branch mains, £2,306; cost of conversion to the three- 
wire system, £290; cost of new sub-station at the Exchange Hall, 
£1,490; Olark Street sub-station and mains extension, £3,300; 
extension of street lighting to Halfway House, £300. Other items 
bring the total un to £29,740. The adoption of the report was 
moved by the Chairman of the Commi Ald. C. T. Mander, 
and Councillor Johnson seconded the m The report was 
adopted. 

Worcester.— The City Council will join other municipal 
authorities in contesting Mr. Martin Rucker's claims for infringement 
of the Zipernowski patent. 


ELEOTRIO TRAOTION AND MOTIVE 
"^ "^ POWER NOTES. 


Biackburn.—The Town Council has resolved that, 
immediately electric traction is substituted for the existing horse 
system, the fare for all journeys within the borough shalí be reduced 
to one penny. 

Brighton.—At a meeting of the Council on the 6th inst. 
the General Purposes Committee reported the receipt of a letter 


from Councillor Oarden suggesting that the Council should consider 


the question of themselves constructing and maintaining a service of 
electric trams from the top of North Street to the Ssven Dials,” 
Dyke Road, and also a ır service from the centre of the town 
to the Queen’s Park district. It was resolved that the consideration 
of the matter be deferred. Oouncillor Oarden said he did not see 
why the fact that the committee were receiving spplications from 
companies should compel them to defer the question of establishing 
tramways themselves. The Dyke Road district, among others, was 


much in need of means of transit, and he did not see why the 


Council could not embark experimentally on a small piece of line 
such as he had соо Oouncillor Broadbridge said he hoped 
the committee would consider the disadvantages of having tramways 
in the borough. He looked rather to the development of traffic by 
motor carriages. Oouncillor Halliwell referred to Coventry as a 

lace where electric tramways were taken through narrow streets. 

be Mayor (Sir. John Blaker), in reply to a question, said — 
not power to run electric trams, but if they wanted it they get 


to supply the 
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it. In the course of the discussion which followed, Councillor 
Buckwell said he should be sorry to see а tramline on the front, but 
he was pleased to see so many members in favour of tramways in the 
outlying districts. The Mayor hoped the discussion would now 
drop. They were inundated with applications from companies, and 
further debate might prejudice their position. He was sure it was 
the opinion of the Council that if tram ways were to be introduced it 
should be by the Oouncil themselves. 


Coatbridge and Airdrie.—At Airdrie Town Council on 
6th inst. the clerk read a letter received by the town clerk of 
Coatbridge enclosing copy of a letter from the Parliamentary solicitors 
on the tramway question, stating that the Board of Trade will hold 
an inquiry into the application for a light railway tramway for 
Airdrie and Ooatbridge at their offices in London, on 27th inst., when 
an opportunity would be given to the objectors, or their agents, of 
being heard in support of their objections. The Provost explained 
that at the last joint meeting of the committees it was arranged to 
oppose the British Electric Traction Company’s application, seeing 
that they now withdrew from the agreement to give half-mile stages 
and half-penny fares. The Council unanimously approved of this, 
and left to the committee to arrange for the opposition to be stated 
at the inquiry. 


Dublin.—The Dublin Tramways Company's large new 


electric power station at Ringsend is beiog pushed forward as quickly 
аз possible. 


Halifax.—At last week's Town Council meeting, in reply 
to Mr. Wheater White, Alderman Booth (chairman of the Tramways 
Committee) said that until they procured additional cars they could 
not accelerate the service to King Cross or Highroad Well. Of the 
ten cars which comprised their present equipment, three were just 
now disabled. Four new cars were expected shortly. The following 
contracts were accepted :—Messrs. F. Pearn & Co., Limited, Man- 
chester, to supply a pipe-facing machine for £214; Messrs. C. A. 
Parsons & Co., Newcastle, for the supply and erection of two steam 
turbine dynamos at £4,400; Мевагв. Joseph Bancroft & Co., for 
slaters’ work in the erection of a new retort and purifying house, 
£579; for the supply of car trucke and electrical equipment, the 
British Thomson-Houston Company, Limited, £3,419 16s. 9d.; and 
the Westinghouse Electric Company, Limited, £3,450 4s. It was 
decided to authorise the Tramways Committee to erect a tramway 
dep: on land at the junction of Shaw Hill and Free School Lane, at 
an estimated cost of £4,200. 


Hamilton, Motherwell, and Wishaw.—According to 
the Hamilton Advertiser, the proposed electric tramway for this 
district is likely to be proceeded with shortly, and will be designated 
“The Hamilton, Motherwell, and Wisbaw Tramway Company.” The 
route will be from Stonefield Road, Blantyre, through Burnbank, to 
Hamilton, along Almada Street and Cadzow Street, down Castle 
Street to the Edinburgh Road, thence to Motherwell, ушшш" 
Road, and on to Wishaw, by way of Flemington, igneuk, and 
Shieldmuir. Negotiations for the appointment of an engineer in 
connection with the work are in progress. 


Hawaii—Addrecsing the shareholders of the Hawaiian 
Tremways e ar at Oannon Street Hotel on Tuesday, Col. 
Davideon, the chairman, said that with reference to the change of 
motive power to electricity, the matter had now become one of great 
urgency. About five or six years ago they obtained power to use 
electricity, but it had not then developed as it had since done. The 
expense of making the change would at the time have been very 
great, while the profits on the capital which they had already 
expended had been disappointingly small Since then a tramway 
company to use mechanical traction, called the Rapid Transit 
Company, in direct competition with this company, had been 
sanctioned by the Hawaiian Legislature; it did this at the very last 
sitting it held. The directors opposed this Bill, and presented one on 
behalf of the company to extend their line and use electricity. 
Simply because they were an English company, however, their Bill 
was shelved. When they endeavoured to obtain capital in Honolulu 
to adopt electric power, which was wanted by the people there, they 
could not obtain a cent. While mechanical traction was in its 
experimental stage, the directors did not consider it advisable to 
recommend the shareholders to subscribe the capital to make an 
alteration, which at that time had a doubtful future. Now that the 
installation was much less expensive, and that cars could be bought to 
suit their light rails, the case was different; but they were met by 
opposition, ‘The English company, which had spent £96,000 in 
constructing the tramway, and which had run the industry at very 
small profits for nearly 10 years, was not to be allowed to make the 
alteration, but the concession must be handed over toa new local 
company. That was what the Hawaiians said. The directors, how- 
ever, maintained that the right conferred upon the company to use 
electricity had never lapsed, and they had ect confidence in the 
integrity of the Government of the United States of America to 
confirm and uphold the rights of English investors in the Hawaiian 
Islands, which had recently been annexed to that tcountry. They 
had, therefore, begun to carry out an electric tion from Palama 
towards the town, and should this prove successful, they might have 
to ask the shareholders to help them to continue the alteration. 


Hessle-Hull.—On 5th inst. at a meeting of the Hull 
Tramways Committee a deputation attended on behalf of the pro- 


moters of a company who propcse constructing an electric tramway 
from Hessle to connect with the new system at Hull. 


Kidderminster and Stourport.—The London Gazette 
tho Kidderminster and Stourport Electric Tramway Company. They 
rminster an u 1 
RS signed by Messrs. J. 8. Raworth and E. Garcke, directors, and 
Mr. Н. В. Hodgson, secretary. 


Leeds.—The City Council on 4th inst. went into com- 
mittee to discuss two resolutions passed by the Parliamentary 
Committee as follows:—‘ That the Council be recommended to 
promote а Bill in Parliament for powers to extend the tramway of 
the Corporation from the city boundary to the boundary of the city 
of Bradford ;" and “that the town clerk be instructed to apply for 
the consent of the West Riding County Council, as the road authority, 
and the Urban District Councils of Pudsey, Farsley, and Calverley 
to the proposed tramway extension.” The resolutions were carried 
by 29 votes to 17. 


Light Railways.—The Board of Trade has issued rules 
and scales of costa relating to the allowance and taxation as against 
a REDE EMINET company Ot all costs and charges of a claimant in an 
arbitration. 


Madrid.—The official trial of the new electric trolley 


n in Madrid took place on the 3rd inst. with successful 
results. 


Manchester.—The Tramways Sub-committee have pre- 
red their report on the electric tramway systems of Dublin, Glasgow, 
amburg, &c., and they recommend the immediate purchase of a 
site fora power station and the preparation of the track for electricity. 
They recommend double-decker cars for certain routes, and single- 
deckers on others for experimental purposes. The various matters 
come before the Tramways Committee's meeting next Monday. 


Middlesbrough.—Mr. Clifton Robinson has been laying 
before the Streets Committee the proposals of the Imperial Tram- 
ways Company to extend their electric tramlines to the north side of 


the town. The company will receive the same assistance as was 
given on а former occasion. 


Oldham.—The Chadderton District Council cannot come 
to a decision as to the proposal of the Oldham Oorporation re running 
electric trams through their district, as the information provided is 
insufficient. 

As the Middleton light electric railway scheme is considered likely 
to interfere with the full development of the Oldham Corporation 
electric lighting and power undertaking, the Surveyor's Committee 
has just formulated a list of objections to the powers sought b7 ue 
promoters. The Oldbam Corporation itself, as already stated, hasa 
tramway scheme in hand, and this is one of the arguments used by 
the Surveyor's Committee. 


Pembroke.—The Commissioners have written to the 
Dublin United Tramways Company stating that, provided the Board 
of Trade also approve, the Commissioners will permit the company 
to construct, for the purposes of the Dublin United Tramways 
trical Power Act, 1897, in part of Upper Street, Waterloo 
Road, Morehampton Road, Donny Road, Haddington Road, 
Stillorgan Road, Sandford Road, Clonskesgh Road, Bath Avenue, 
London Bridge Road, Tritonville Road, Seafort Avenue, Strand Road, 
Gilford Road, Sandymount Road, and Newgrove Avenue, the tram- 
way псы ершш as shown in statement submitted. The Com- 
missioners not, however, approve of the form of manboles and 

ventilation and 


the Tramways Company is doing all that it can to hamper the 


company commenced to relay the lines at Southsea, they were 
anxious.to avoid waste of money by the work having to be pulled up 


the line, and the work will be proceeded with forthwith. The rails 
have arrived, and we shall commence the North End and Cosham 
section in a few days; but we are 

waste of money, and I again beg to say that we shall be glad to do 
anything reasonable in our power to г th 
the Corporation, The company has every reason to be satisñed wi 
the Oorporation Bill, and as there can be 

antagonism, I shall be very glad to afford any assistance in ШУ r a 
to prevent the committee having to grope in the dark for facts, or 
upon guess figures." 


The Potteries.— The Newcastle-under -Lyme Town 
has received a letter from the Board of 

that they had extended the time for the eg een of the 

under the Potteries Extension Tramways Order, 1896, for six months, 

with a warning to the promoters as to the difficulty there would be in 

granting any further extension. 
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Steckton.—The Imperial Tramwaya Company have 
informed the Corporation that they intend extending their elec- 
trical tram system to Eaglescliffe from Stockton, and have asked the 
Corporation’s views. The company is to submit plans. 


Wolverhampton.—In view of the decision of the 
Wolverhampton Town Council to purchase the tramways within the 
borough from the Tramways Company, the Tramways Committee of 
the Corporation presented to the meeting of tbe Town Council on 
Monday an elaborate report setting forth their scheme for improving 
and extending the tramway system, and also recommending the 
Council to apply to Parliament for the necessary powers. Tne 

t tramlines are to be greatly extended ; a number of new con- 
necting lines are to be laid down, sud tbe whole town and district is 
to be thoroughly intersected; whilst powers are to be obtained in 
order to secure certain lines beyond the borough boundary. 
Anticipating that no objection will be raised to the proposed pr 
chase, the Committee think it very desirable that they should be 
armed with all the necessary powers to work the tramways when 
acquired, if euch a course be found to be desirable, and to reconstruct 
and extend the existing tramways. To delay taking action in this 
respect until tbe tramways have actually been acquired might, the 
Committee say, prove в source of great inconvenience and delay. In 
submitting, therefore, the recommendations contained in the report, 
it must, they say, be distinctly understood that the powers sought 
are entirely of a permissive character, and that even when obtained 
need not be acted upon if the Council should so decide. "There will, 
however, be inse in the proposed Bill а time limit within which 
such alterations and extensions must be completed, or ín default 
abandoned. If electric traction be heresfter decided upon it will 
be necessary, accordirg to the opinion of the expert (Mr. W. Н. 
Beattie, C.E., of Edinburgh), whom the Committee have consulted 
to reconstruct the existing lines. The Committee, on the advice of 
their expert, propose to retain the existing gauge of 4 feet 84 inches. 
Ald. С. T. Mander (chairman of the Tramways Committee) moved 
the confirmation of the report of the Committee, and, after a brief 
discussion and suggestions from members of the Council it was 


adopted. 


TELEGRAPH AND TELEPHONE NOTES. 


=e 


The Glasgow Telephone License.—At last week's 
meeting of the Glasgow Corporation Mr. Alexander moved the 
adoption of the minutes of the Finance Committee. He said that 
they bad applied for a telephone license in 1893, and again 
last year for a license for the whole Glasgow telephone area. 
They had also had no fewer than three irquiries. Their only 
object in gaining a license was in order to give the citizens of 
Glasgow a cheap and efficient telephone service, and also that the 
Corporation might have control of their own streets. Now they had 
the promise of a license from the Postmaster-General on obtaining 
Parliamentary power to go on to the year 1911. The City of Glasgow 
was not afraid to undertake any improvement, and they had no fear 
that at the end of 1911 their system would be so good that the 
Government would be compelled to buy it up. He moved that the 
matter be remitted to the Parliamentary Bills Committee in order to 
frame a Bill to get the power for the license they had so long sought 
after. Bailie W. F. Anderson seconded. Mr. Dickson said that an 
important question was whether compensation would be given to the 
Corporation for ita outlay, and what the cost would be. There would 
be a very large sum of money spent, and there would no doubt be 
considerable contention between the Corporation and the company. 
Mr. Alexander said that the cost would not be very great. To form 
ап exchange the same as the present one in Glasgow the expense 
would at first be only £100,000. He had confidence tbat at the 
end of 1911 the Government would buy them up; in fact, 
{һе Government had said so. Мт. Gray said that this was 
only the preliminary warrant for the Parliamentary notices, and all 
the points would be carefully considered by the Committee and 
reported to the Town Council. Bailie Dick thought the Corporation 
had been kept in the dark too much by the Committee. They should 
have faller information on the question of cost before they incurred 
the pense of promoting & Biil. There being no amendment the 
minutés were approved. 

Manchester Telephones.—It appears to be the intention 
of the Corporation to allow the proposed new telephone company to 
get its license from the Post Dre if it can; but, if not, then to 
apply for а municipal license. 


Newcastle Telephones.—The Town Council оп Wed- 


nesday had a discussion on the question of municipal telephones, 


Glasgow affording a text. 

Side Lights om Cable Routes.— In one of the leading 
Australian papers, the Melbourne Argus, a considerable amount of 
space has been devoted in the issues of August 26th and 30th to the 
proposed Pacific cable. We made reference to these last week, and 
pointed out that the information offered was simply а rehash of the 
1 erroneous and misleading statements which have been so 
PCM offered for colonial 5 by those interested. We 
redi so frequently exposed the and inaccuracies which have 
г во often and so skilfully advanced, that we do not care to 

vote further прасе to going over this ground again st present. Ап 
Rp Ron $ of novelty has, however, been introduced into the matter in 
» arther article pablished, as if by an afterthought, in the Melbourne 

"оиз of the Gth ult. Here, in a column or so of matter relating 


to the Cape-Australia cable (with which we have slready dealt), we 
find the following: “ Daring the discussion on the Pacific scheme it 
was frequently suggested that the Eastern Extension Company 
might put up rates on the expiration of the Government subsidies in 
1899, but, of course, all possibility of this would cease were the Oape 
route adopted. In any case it is hardly likely that a company which 
eontrols nearly one-half the cable mileage of the world, vis , 75,000 
nautical miles out of a total of 165,000, would damage either its 
own reputation or the interests of its shareholders by any such 
suicidal act. As Mr. P. B. Walker, secretary of telegraphs in New 
South Wales, points out in one of his reports, no attempt was made 
by the cable company to raise the rates when the New Zealand and 
New South Wales Governments declined to continue the subsidy on 
that line.“ The first part of this statement does not appeal to our 
recollection, although we have followed the discussion closely. The 
idea has possibly arisen in the mind of the writer owing to the fact that 
the Eastern Extension Company have not replied to the inquiries 
urgently made by the Colonial Governments as to whether they pro- 
posed to reduce the existing tariff on the expiry next year of the annual 
subsidy (£32,400) which has been paid to the ses ed by the Colonial 
Governments for the last 19 years. This seeme аЙ the more probable 
in view of the suggestion in this paragraph that “ all possibility of 
this would cease were the Саре route adopted.” As regards the latter 
portion cf the statement, viz , that “no attempts were made by the 
cable company to raise the rates,” &, this statement is, it possible, 
still more inaccurate and misleading than the rest of the information 
given in these articles. The editor of the Melbourne Argus, who 
writes with assumption of minute knowledge, should refer to a tele- 
gram, dated September 20th, 1886, addressed to Bir Julius Vogel, 
then representing the New Zealand Government, by the late Sir John 
Pender, then chairman of the Eastern Extension Company, who, 
referring to the subject mentioned in the above extract from the 
Argus, wires: The company have done everything possible to con- 
ciliate your Government and to meet the requirements of the tele- 
geaphing public, and if our guarantee proposal had been accepted 
15 would have given the public a cheaper tariff than it is possible to 
obtain by any other means without entailing considerable expenditure 
on the colony. Under the circumstances, however, the company have 
no alternative but to raise the tariff for inter-colonial telegrams from 
October 1st to 103. per ten words and 1s. for every additional word, 
in order to recoup the loss of the subsidy." Tais gives a flat con- 
tradiction to the statement we are dealiog with, acd, as а matter of 
fact, the tariff actually was raised over the cable between New 
Zealand and New South Wales. Having nailed this statement to the 
counter, there is little in the article worth further attention. It may 
perhaps be an indiscretion to suggest to the editor of the Melbourne 
Argus that in matters connected with the Eastern Extension 
Cable Company he might apply to Mr. W. Warren, the manager of 
that company in Australasia, to have bis information verified. In 
the article we refer to, and which is published as an editorial, 
we fiad a table purporting to give the sub division among the 
various companies and governments concerned of the rate per 
word received for telegrams from Australia to London. It is 
curious to find in tuis schedule of proportions that the division 
of the cable route on the English side of Iadia is described in this 
Australian editorial as " cis-Indian." This would have been described 
as ultra- Indian had the table above referred to, and which appears as 
part of the article, been really drawn up in Australia, instead of 
having been supplied, as we are justified in believing, from some 
(apparently) competent source in London. We сап only inquire of 
ourselves how much more of the information we have proven to be 
misleading springs from the same source. 


The Telegraph Wire Export Trade.—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith is well shown by the figures which 
are now available for September last. These show that during that 
month the value only amounted to £35,411 as compared with no leas 
than £265,501 in the preceding month, and £46,127 in September 
last year. Notwithstanding this shri , the shipments for the 
year to date are well in advance of those of 1897, the value of the 
exports for the nine months ending with September being returned 
at £847,408, as against only £746,876 in the first nine months of last 
year. 

Telegraphic Interruptions and Repairs :— 

CABLES. Down. Repaired. 
West Indies— 
Bt. Lucia-Bt. Vincent ., Sept. 24th, 1898  ... Ost. 7ch, 1898. 
St. Vincent- Grenada .. Sept. 24th, 1898 ... Ost. 7tb, 1898. 
Amason Company's cable— 


Oable beyond Gurupa... June8th,1898  .. б 
Bolama- Bissao 8 , June 3186, 1898  ... PON 
Perim-Assab ... .. Sept. 13th, 1898 ... jue 

LANDLINES. 


Saigon-Bangkok ... . Oct. 6th, 1898 ^... Oot. 6th, 1898. 


es íi 85 ... Oct. 7th, 1898 . . Oct. 7th, 1898. 
Indo-European Company's lines 
Tauris-Teheran ... Oct. 8th, 1898 . . Ost. 8th, 1898. 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
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electric lighting in the new Flemish theatre in that town. Tenders 
to L de Ville, Ghent, Belgium, from whence particulars may be 


Burton-on-Trent. — October 27th. The Corporation 
wants tenders for the supply, construction, and erection of a 250- 
kilowatt alternator and engine, complete with all accessories. Parti- 
culars from Mr. F. L. Ramsden, manager and engineer, Gas and 
Electric Light Works, Burt: n-upon-Trent. 


Bary.—Ootober 26th. The Corporation wants tenders 
for the 1 the public baths, St. Marie's Place, Bury. See our 
“ Official N ” this week for further particulars. 


Edmonton.— October 25th. The Board of Guardians 
are inviting tenders for the su and erection of engines and 
dynamos, condenser, Pipe work, for 600 lamps, switchboard, 
battery, Xo. and specifications at the office of the 
solicitor and clerk. Sse our Official Notices” this week. 


France.—October 22nd. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of 
three steam dynamos giving 600 amperes at 82 volts, requ in 
пеш with the electrical installation on board the new cruiser 

enri IV. 


France.— October 27th. Tenders are being invited until 
the 27th inst. by the French pos and telegraph authorities in Paris 
for the supply of 40 tons of high conductivity copper wire. Tenders 
to be sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


General Post Office.—October 25th. The G.P.O. is 
inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 


West Hartlepool, Hull 

рен 10 Ibs. or 12 ibe. of creosote 
of tender, ооп all particulars, may be obtained on application 
to Mr. Chas. B. Stuart, controller of stores. 


Ghent. —October 29th. The Ghent оре Council 
is inviting tenders for tbe installation of the electric light at а new 
theatre. Тһе work, says Daily Tenders and Contracts, has to be 
sert eras бше ps lere being imposed for every 
tional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and 5 of 1,937 
expenses for ; 
рнк кле оо он ке 
contractor. A deposit of 8,000 francs is required, on which 
2 per cent. will be paid 60 days. Specifications seen with, &nd 
. 40 francs, from M. Le Sécrétaire 
mmunal ee ruycker) Gand, or at the office of the paper 
above. Tenders, on stamped paper, addressed 
аз directed, with а certificate of deposit, to be by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


1 prc i о &c. B —— A con fus cles 
5 7 р Salons, , . O11) ces 
of the Stores Buperinten win er 


see our “Official Notices” October 7th. 


Чат осоре 25th. 7 The Board of Guardians is 
invi 1 lying fixing at the union h 
а Halifax above 80 tall okoti ventilating fans, für the 
Guardians. Specifications and from Mesars. Shepherd and 
Watney, consulting engineers, 71, Albion Street, Leeds. | 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Committee invites tendess for the supply and erection of 
certain plant in connection with the electricity , including high 

mains, casings, trench work, &. ; switchboard, con- 
fugal densos (ejector type) Sonar Ga. бычат 
ump, con ejector " pes, 
engineer, №. А. 8. Bard. Baa ar N CERE Notices ” September 
or 


Leigh.—October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. See our “ Official Notices September 23rd. 


New South Wales.—October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Department of Posts and 
Telegraphs of а steam engine and dynamo, 218 tons galvanised iron 


wire, 90 tons copper wire, (0000 porcelain insulators, 16,000 sinc 


The Potteries.—Ootober 22nd. The British Electric 
Traction Oompany, Limited, is inviting tenders for the overhead con- 
struction of the Potteries Extension Tramways. Specifications and 
particulars may be obtained from Mr. О. Н. Gadsby, contract engi- 
dd to the company, at the company's offices, on deposit of £5 per 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 


light, heat, 
and power generating plant. See our “Official Notices” October 7th 
re specifications, . 

a spice Oconer 19th. The Corporation wants 
ten for the su and erection of vertical triple expansion en 
800 I.H.P. or 1,000 LEP., with surface iar pin : and an . 
ternator, 400 or 500 kw. Bpecifications, &c., from 
the borough electrical Pret" office, West Holborn. See our 
“ Official Notices " October 7th. 


Wakefield.—October 17th. Estimates are being invited 
for the various works nece и каре Prepare о шк 


lighting a£ the Wakefield Mechanic's itution. Specifications, 
plans, &c., to be seen at the library of the Institution. 


Warsaw.—The Secretary of State for Foreign Affairs has 
received а 


conditions can be ob from the Magistrat de la Ville de Varsovie, 
Varsovie, Russie. 

Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 


and accessories. 5 &c., from Mr. A. H. Preece, 39, 
Victoria Street, 8.W. See our “ Official Notices " this week. 


CLOSED. 


Brighten.—The Corporation has given a contract to 

W. Cory & Bon, Limited, for the supply of 1,500 to 2,000 

tons of Powell Duffryn Aberaman Pit or other coal at £1 1s. 9d. per 
ton, for the electricity works. 


Buxton. — On 7th inst. the Urban District Council 
accepted the tender of Messrs. Mather & Platt, Limited, amounting to 
£4,236, for the supply of electric plant, including spare parts and 
compound steam pumps, in connection with the scheme for lighting 
the town by electricity, of which Prof. Kennedy is the 


Halifax.—The Town Council has accepted tenders for 
electric tramway plant, & o. See under Traction Notes.” 


NOTES 


Planning Pipe Lines and Penstocks.— We have 
received an advance copy of a paper by F. M. F. Cazin on 
the above subject in the Journal of the Franklin Institute. 
It is а discussion on the question of the flow of water in 
pipes. The author suggests a new method of design. This 
consists in adapting the pipe everywhere to the pressure во 
as to permit the water to move “ in unimpeded adaptation of 
its shape to the laws of gravitation.” To effect this the 
diameters of pipes at any level of a pipe line may be 
decreased at the rate of the fourth root of the head above 
such level. Reduced to practice, an undulating pipe would 
be a series of successive taper lengths. The idea seems sound 
enough, and with careful design should conduce to economy, 
especially in these days of sheet pipe, which, we fancy, can 
be better manufactured to a лл. and slow taper than сап 
а long line of cast-iron pipe. Obviously the difficulty of the 


new method is in the variation of the diameters from point to 


point, and it may be doubted if the eoonomy will be so much 
as the author expects. In these days of water-power utilisa- 
tion the idea is worthy of every consideration. 


Phenix Fire Office Rules.—The twenty-eighth edition 
of the Phoenix rules, drawn up by Mr. Musgrave Heaphy, 
for electric lighting, power, and heating installations, have 
just been issued. Mr. Heaphy draws attention to the fact 
that testing does not show up certain defects which may 
exist in the conductors, a point to which sufficient attention 
has not hitherto been directed. | 
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An American Electric Light System.—The American 
Electrician describes the electric light system at Olaremont, 
N.H., as being of particular interest as an example of the 
application of storage batteries. The plant is on the Sugar 
River, and a fall of 15 feet is available by means of a dam, 
which backs up the water about a mile and a half. The fall 
varies from 73 to 164 feet. The turbine drives а shaft at 
70 revolutions per minute, This shaft is divided into three 
sections for convenience in cutting power, 1 Кы 
coupling up to an auxiliary steam engine if required. There 
Mrs Eo Edison bipolar dynamos, two boosters, and a battery 
of 184 cells, all connected on the three-wire system. During 
seasons of heavy load, the batteries and dynamos are con- 
nected directly in multiple. When the peak is passed, the 
voltage applied to the batteries is increased by the boosters. 
The day load is carried entirely by the batteries, and ʻa 
constant service is secured by a six hours’ run daily of the 
plant. The cells are chloride accumulators, with Manchester 

itives, Each cell rests in a wooden trough, supported on 

our grooved glass insulators, the insulators being filled with 
oil to stop creeping currents. The complete cell weighs 
250 lbs. Acid of 1,200 Baume, kept at that by the addition 
of about one pint of water weekly. They have now worked 
two years, and show no deterioration. They are cleaned once 
a year. The charging rate is 50 amperes, and so is the dis- 
charging rate, though at times 100 amperes have been drawn. 
At 50 amperes the capacity is rated at 400 ampere-hours. 
The plant is looked on as an example of what may be ex- 
pected from sound and well made accumulators. 


What Shall We Do With Our Girls? — Can it be 
true that the male borough electrical engineer must look to 
his laurels, and that one of these fine days he may awake to 
find his qug imas like Othello's, gone? The “new woman” 
threatens to become his rival! How charmingly this appeals 
to our imaginative faculty! We are tempted to picture 
the plants at Manchester, Edinburgh, Brightor, and, for 
that matter, Bankside as well, under the control of a fair 
nymph duly qualified for membership in the Institution of 
Electrical Engineers, What а change there would be in the 
demeanour of some of our provincial town councillors who 
are now 80 complaining ! sweet music would reach 
the ears of the and harassing contractor! There 
would be no naked conductors allowed upon the consumers’ 
premises! But, there! we dare not carry the thought farther 
at present, and someone even whispers that it is not yet 
necessary. True it is that we cannot give the name of a lady 
holding such an appointment in this country at the moment, 
but there is one in America, for Mrs. Iva E. Tutt has put 
down a $50,000 installation for lighting the towns of Long 
Beach and San Pedro, California. This lady holds the 
majority of the stock, and runs the business. When the 
men are required to attend to the outside work Mrs. Tutt 
manages the station. The machinery was bought by her, 
and erected under her personal supervision, and her photo is 
duly recorded in the Western Electrician. What do the 
members of the Municipal Electrical Association and other 
electrica] societies say to this? A jealous cynic, looking 
over our shoulder as we write, ventures to inte : 
“What! our girls run our complicated electric lighting 
plants! Tutt, Tutt!” 


Lighting the Side Streets of the City.— What has 
become of the long-promised report of the Ойу electrical 
engineer and the Committee upon the lighting of the side 
streets of the City of London? A oouple of years ago 
very complete experiments were made in various les im- 
portant „Streeta, but the results have not been made public. 

question was asked at the Court of Common Council, but 
the reply was not at all satisfactory. Surely sufficient time 
has elapsed for the Streets Committee to make up its шша! 


‚ Windmills for Wormit.—In connection with the light- 
of the village of Wormit, the Dundes Courier sa 
ast каты, Wormit, has erected a building in w he 
is set up a plant for electric lighting, the firm engaged for 
Edin the British Illuminating Company, Limited, 
will bnrgh, under whose engineer, Mr. J. C. leigh, the work 
be carried out. Mr. Stewart to use the wind 
imer s power, and he is confident that hy tre New Year 
Ae will have Wormit electrically lighted. 


* 


than acquiescence in the necessity of avoiding expensive work. 
Obvio the solution of the question is impossible on 


ing his fellow man, and to business ways. No man should 
go into а drawing office unless he can see his way through 
it. Let every engineer should know how to draw. Doubtless 
there is a good deal to be said on both sides of the question. 
There is nothing so aggravating as a draughtsman who 
requires to be led all through a job, and on whom no reliance 
can be as an engineer. ‘l'here are many such men in 
the of draughtsmen, and it is difficult to say how they 
ought to be employed, unless on any routine work. Original 
design is hopelessly beyond them, but the worst is, they 
cannot see for themselves that they are not engineers. 


Fools and their Work are soon Parted !—A specimen 
of what stoff strikers are made has jast oocurred at New- 
ington. It goes without saying that the contractors for the 
new Vestry electricity works’ buildings are required to com- 

lete their contract with all possible speed. Progress has 

n delayed for the time being, however, because 25 out of 
the 31 men employed have struck work, the sole reason being, 
во for ав we can understand, that one man worked too hard 
to please the others. He seems to have gone abont his work 
in an honest and energetic fashion, and to have done his beat 
for his employer. His fellow unionists objected to his 
getting up to his corner too quickly. He was at one end of 
the and the other men had to level up to the work per- 
formed by him. As he got on too well for them they 
demanded that he should be discharged, although he, like 
themselves, was a unionist. As this was refused they struck 
work, Talk about tyrannical masters! The tyranny of 
lazy workmen who try to crush a man for no reason other 
than that he is trying to do his best, is hard to beat. Is 
this one of the advantages that trades unionism, ав at pre- 
sent practised, brings to the working classes ? 


Shoreditch cum Blackheath.—We cannot at the 
moment place our hands upon the prospectus of the Black- 
heath Greenwich District Electricity Company, bat if 
our memory does not fail us, there were two notable 
features connected with the scheme. One was that the 
directorate was adorned by the person of Mr. Kershaw, of 
Shoreditch dust destructor fame, the other was the use of 
one of these destructors for steam raising. We wish to ark 
whether this doubtfal appliance has now been tabooed by Mr. 
Kershaw himself, and whether that gentleman is yet able to 
supply us with the coat, all told, of labour for dealing with 
the Shoreditch refuse. | | 
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The Cost of Electric Driving.— Without doubt the 
first cost of an electrical driving plant is considerable. 
Engineer broaches the subject with a view to point out that 
the first cost of electrical driving is prohibitive to many 
people. Under the old system, for example, if a man requires 
800 H.P. it will cost him, say, £500, but if he goes in for 
electricity he will still need the £500 engine and the dynamo 
as well, and also separate motors, even though he will save 
the cost of shafts, pulleys, belts, and to on; but it is just 
here our contemporary makes а mistake. If be requires 
800 H.P. by the old system, and this costs £500, he need 
not have a 800-H.P. engine under the new system. He 
ought to be able to save in both engine and boiler cost and 
in shafting also, and it is in the efficiency of power distri- 
bution that electricity scores. We doubt much economy of 
power in driving a cotton mill, for example, but we see a 
very large economy in driving a fan through 50 or 100 feet 
of wire.in place of shafting. Everything depends on the 
factory, and we have before pointed out that the economy of 
electricity is not only in the mere saving in smaller engines, 
but comes in the building department also. Less heavy 
pillars and walls will euffice, and general simplicity is pos- 
Bible, Our contemporary uses, a3 a warning, the suggestion 
of one Mr. Painton, who suggests a steamboat driven by 
turbines and electro-motors. It rightly objects to this need- 
leas complication and weight, and cannot consider it an 
improvement on Parsone'& direct connected propellers. 
Nor do we. We would never glibly recommend the 
placing of electrical machinery between a heat engine 
or other prime mover and its load, where this load is near 
by, unless such prime mover is of the unhandy type of the 
gas engine, incapable of rapid handling and reversal. There 
is perhaps reason for warning against the too pro- 
miscuons and general employment of electrical power trans- 
mission. Too great urgency on the part of advocates of 
electricity has been undoubtedly exercised. In electrical 
transmission of energy it is too little remembered that it is 
necessary to italicise the word transmission, and that the 
longer distances over which this takes place, the better 
showing will electrical systems be able to make. In elec- 
tricity, per se, there is no advantage at short ranges, and at 
long ranges there is no serious rival. The engineer's busi- 
ness is to select electric methods for such ranges as are suitable 
for ita economical application. 


Wireless Telegraphy.—O wing to their lease having ex- 
pired at Madeira House, Bournemouth, the Wireless Tele- 
graph Company have moved their installation from there to 
the Haven Hotel, Sandbanks, Poole, which is at the entrance 
to Poole Harbour. The same pole and instruments are used, 
but there i8 а rather diminished height there compared with 
what they had at Bournemouth. Notwithstanding this, 
however, we understand that the first message received was 
perfect, and since then all work has been entirely satisfactory. 
The total distance from the Needles Hotel to the Haven 
Hotel, at Poole, is 18 miles. 


Personal.—Mr. H. M. Salmony asks us to notify that he 


has returned to town, and that all communications for 


him should be sent to Darham Lodge, St. Margaret’s, 
Twickenham. 

It may interest several of our readers to hear that Mr. 
J. E. Dane, who for the past eight years has been in the ser- 
vice of the Westminster Electric Sapply Corporation (the 
last few years as obief inspector), has accepted ап 
appointment as accredited agent for the Australian Jones 
Rock. Drill Company, and sails for Melbourne on the 
28th inst., per R. M. S. Ophir. _. 

We understand that Mr. E. T. Ruthven Murray, borough 
electrical engineer at Worcester, has just been elected in a 
similar capacity to the Willesden Urban District Council. 
He will design & scheme. 


Institution of Mechanical Eogineers.—The opening 
meetings for the winter session will be held on 26th and 27th 
inst. Mr. W. Langdon will then read his paper dealing 
with the electric lighting and power installations of the 
Midland Railway Company. 


Memorial to Prof. Clerk Maxwell.—It is to 
place a memorial to Prof. James Clerk Maxwell in Corsock 
Parish Church, and balf-guinea subscriptions are being 
invited by Rev. Geo. Sturrock, The Manse, Corsock, by 
Dalbeattie, N.B. Clerk Maxwell was very closely connected 
with this church throughout the whole of his life, at one 
time as an Elder, and that ік the reason for the present 


pore Lord апа Lady Kelvin have subsoribed to the 
und, 


Presentations.—At Bolton on Sth inst. the workmen of 
the electrical department of Messrs. Dobson & Barlow, 
Limited, presented Mr. Joseph Platt, who has had charge 
of the electrical branch of the firm’s business for the past 
seven years, with a set of drawing instruments, board, &c., 
and box of colours. A few other business friends presented 
him with а handsome walking stick. Mr. Platt is entering 
into partnership with Mr. H. Bleasdale, as electrical and 
5 engineer, at Albion Works, Central Street, 

olton. 

On 1st inst. Mr. E. P. Grove, the resident engineer 
for the British Thomson - Houston Company, who laid 
down the electrioal installation for the Middlesbrougb, 
Stockton, and Thornaby tramways, was presented in the 
Palatine Hotel, Stockton, with a handsome testimonial 
from the staff and workmen of the British Thomson 
Houston Company as a token of esteem, оп the completion 
of the plant. The presentation, which was subscribed 
for by the staff and friends in Stockton and Middles- 


brough, consisted of а very handsome silver tea and coffee 
Bervice, 


Failure of the City Supply.— On Friday evening last; 
about 6 p.m., there was a failure for 20 minutes of the electrio 
supply in the City of London. The actual cause of the 
failure was that two of the Brush machines at, Bankside, 
recently fitted with Ferranti coils, failed simultaneously, 
one coil in each machine having apparently short 
circuited in one turn, and as six machines were then 
rupplying the load, the loss of two of these machines 
so suddenly overloaded the remaining four machines 
that they refused to keep np to speed and came 
out of step, thus necessitating re-synchronising. Before 
being put on the load the machines had stood most severe 
tests. The interruption affected only a portion of the dise 
trict (Fleet Street and the neighbourhood), as the City 
company's plant is divided and runs in separate districts. 


The Jubilee of Schuckert & Co.—The extensive 
electrical engineering works of Messrs. Schuckert & Oo., of 
Narembourg, were idle on Saturday last, the men, who now 
number cloge on 5,000, being given a holiday in commemora- 
tion of the completion of the 25th year of the existence of 
the firm. We congratulate Messrs. Schuckert, and ho 


that their 5,000 employés may increase to 10,000 within the 
next 25 years. 


Glasgow Electric Tramways.— The Springburn electric 
trolley tramway was successfully inaugurated yesterday. 
Public ruhning commenced in the afternoon. 


Electric Shock кашу шо gresping an electric 
lighting wire while at work in the Leven Shipyard, Dum- 
barton, on Monday night, a labourer named Connolly received 
a shock, and was killed instantaneously. 


Dr. Hopkinson’s Will—Probate is stated to have 
been granted of the will of the late Dr. John Hopkinson. 
The value of the estate has been sworn at £74,672. 


Central London Railway.—A party of members of the 


Society of Engineers paid a visit to the Post Office Station 
of the Central London Railway on Tuesday, 11th inst. 


The Bradford Electric Tram Accident.— Major с 
reeumed his inquiry into this accident at Bradford jd 
Technical and other evidence was given, and the inquiry closed. 
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West India Relief Fund.—A sub-committee of the West 
India Club was formed on October 8rd for the purpose of 
making arrangements for a concert in aid of the above fund. 
His Lordship, the Lord Mayor of London, haskindly given his 
patronage, and a concert will be held at the Queen’s Hall, 
kindly lent for the occasion by Mr. Robert Newman on 
October 19th next, at 8 o'clock p.m. It is T 
to state how urgently funds are needed, and it is hoped that 
the publio will give their support. 

We understand thst the Halifax and Bermudas Oable 
Company caused subscriptions to be collected at Turk’s 
Island and Bermuda with the reault that the former con- 
tributed £100 and the latter colony £127, and 28 packages 


of clothing. 


Lecture.— Mr. A. Coleon, the city electrical engineer at 
Leicester, delivered the presidential address before the 
Leicester Literary and Scientific Society on Monday night. 
He devoted it exclusively to electricity. 


Appointments Vacant.—The East Ham Urban District 
Council is wanting an electrical engineer at £300 per annum, 
for the preparation of a combined electric lighting and 
traction seheme, and for the erection and management 
thereof. For particulars apply to Mr. Savage, the engineer 
and surveyor to the Council. The latest date for lodging 
applications is 24th inst. | P 

Halifax Corporation want an assistant electrical engi- 
neer at £182 per annum. See our “ Official Notices” this 


week. 

The Barking Town District Council are wanting an elec- 
trical engineer to superintend the laying of mains, erection 
of plant, &c., at £150 per annum. See our Official 
Notices” for particulars, | 


NEW COMPANIES REGISTERED, 


Veale & Co., Limited (59,019).—This company was 
registered оп October Srd, with a capital of 290,000 in £1 
shares, to op an agreement with a company of the same name and 
J. W. Coon, ita liquidator, and to carry on the business of elec. 
tricians, electrical and ral engineers, suppliers of electricity, 
electrical apparatus makers, machinists, tool makers, &. The 
subscribers are :— Wm. T. Lovering, St. Austell, clay merchant, 25 
Shares; Herbert W. Wilson, Bt. Austell engineer, 1 share; J. W. 
Burleigh, St. Austell, draughtsman, 1 share; N. Oliver, St. Austell, 

, 1 share; Wm. J. Parnall, Bt. Austell, clerk, 1 sbare; F. Н. 
Headley, St. Austell, electrical engineer, 174 sbares; J. Е. Veale, J.P., 
North , St. Austell, 1,469 shares. The number of directors is 
not to be less than two nor more than seven; the first are John И. 
Veale, Silvanus Trevail, Edwin O. Spooner, and Frederick H. 
Headley ; qualification, £250; remuneration, £100 per annum 


British Polyphon Syndicate, Limited (59,028).—This 
zer v registered on October 3rd, with а capital of £10,000 in 
£1 shares, to acquire and carry on the businesses of dealers in poly- 
po and electric kaloscopes carried on by Arnold Witt & Со. at 

„High Holborn, London, and by T. 8. Goddard at 35, Trelawn 
Road, Leyton, E. The subscribers (with one share each) are: —М. W. 
Btikeman, Belgrade Road, Hampton, gentleman; A. W. Stocks, Bank 
House, Weybridge, clerk; J. A. Howland, 92, Colebill Lane, Fulham, 
B.W., traveller; E. A. Satton, The Ferns, Bargbley Road, Hornsey, 
manager; N. L. Stocken, 41, Wocdstock Road, Bedford Park, W., 
gentleman ; W. H. B. So^tt, 33, Holborn Viaduct, E C., land agent; 
4. W. Wilson, 35, Castlenau, Barnes, gentleman. The number of 

is not to be less than three nor more than seven; the first 
are A. W. Witt, T. В. Goddard, N. L. Stocken, and В. O. Kelly; 
remuneration as fixed by the company. 


Forward Engineering Company, Limited (59.038).— 
This company was registered on October 4th, with a capital of 
£50,000 in £5 shares, to acquire and take over as a going concern tbe 
business carried on by Thomas Barker, at Birmingham and eleewhere, 
under the style or firm of "T. B. Baker & Co., to enter into an 
agreement with “The Birmingham Limited,” and to carry on 


each) are:—Arthur Chamberlain, J.P., Moor Green Hall, Birming- 
ш; Laurence W. Нойгоп, Compton Hall, near Wolverhampton, 
wer; Tom В. Barker, Westüeld-Dorridge, Knowle, Warwick, 
engineer ; Maurice Pollack, J.P., Stewart Lane, Yardley, near 
irmingham ; J. Dannell Garrett, The Firs, King's Norton, Worcester, 
engineer; R. A. Pinsent, 6, Bennett's Hil), Birmingham, solicitor ; 
A. W. Freeman, 6, Bennett's Hill, Birmingham, solicitor. The 


number of directors is not to be less than two nor more than seven; 

the first are Laurence W. Hodeon, Thomas B. Barker and John D. 
Garrett; qualification, 100 shares; remuneration of Laurence W. 
Hodson, £150 per annum; of Thomas B. Barker and John D. Garrett, 
£100 each per annum, 


„Positive“ Meter Company, Limited (59,076).— 
This союраоу тва registered on Ootober 7th, with a capital of 
£110,000 in £1 shares, to acquire any patents, inventions, and rights 
relating to meters for gas, oil, water, electricity, or other fluids or 
forms of power, to carry on the business of meter manufacturers, 
electricians, gas, hydraulic, and mechanical engineers, metallurgiste, 
merchants, contractors, suppliers of gas and electricity, &o., and to 
enter into agreements (1) with the Baker Byndicate, Limited ; (2) 
with John F. Wright, George E. Wright, and Andrew G. Botherlapd ; 
(3) with John Wright & Co., Limited; and (4) with John Greenall. 
The subscribers (with one share each) are:—H. A. Grimsdick, 18, 
Trefoil Road, Wandsworth Common, 8.W., clerk: E. Dyke, Shepper- 
ton Green, Shepperton, Middlesex, clerk; F. M. Hulbert, 62, Gondar 
Gardens, West Hempstead, clerk; A. Barrell, 50, Carter Street, 
Lorrimore Square, S. E., accountant; H. W. Quittenden, 10, Sud- 
bourne Road, Brixton, B. W., gentleman; R Warner, 10. Walbrook, 
E. O., F. O. A.; and H. R. Weston, 10, Walbrook, E O., accountant. 
The number of directors is not to be less than three nor more than 
five; the first are to be nominated by the subscribers; qualification, 
200 shares ; remuneration, £150 each per annum and an extra £50 for 
the chairman. 


British Columbia Telephones, Limited (59,084).—This 
company was registered on October 8tb, with & capital of £100,000 in 
£10 shares (3,000 £6 per cent. cumulative prefarence), to adopt an 
agreement with the New Westminster and Burrard Inlet Telephone 
Company, Limited, to acquire telephone lines in British Columbia or 
elsewhere, and shares іп telephone companies, and to сапу on 
business as telephone and telegraph proprietors. The subecribers 
(with one share each) are: — Joseph Wheatlev, Woodlands, Mirfield, 
woollen manufacturer; Joseph Crowther, Wood’ey, Huddersfield, 
woollen manufacturer; Frederick W. Bentley, Dalton Grove, 
Huddersfield, stockbroker; Robert I. Oritchley, Hyrst House, 
Dewsbury, colliery proprietor ; Geo. Sheard, the Woodlands, Batley, 
woollen manufacturer: Frederick Priestman, Pierremont, Bradford, 
manufacturer; John H. Wade, Bradford, solicitor, The number of 
directors is not to be less than three nor more than seven; the 
first are Edwin Gray, Frederick Priestman, Joseph Wheatley, 
and William Farrell; qualification, £500; remuneration as fixed by 
the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Keswick Electric Light Company, Limited (28,820), 
—This company’s annnal return was filed on August 26th. The 
capital is £5,000 in £1 shares. 3,420 shares have been taken up, and 
the fall amount has been called and paid. 


Chloride Electrical Power Storage Syndieate, 
Limited (35,389).—This company's annual return was filed on Sep- 
tember 18th. The capital is 4262.500, divided into 80,000 “А ” pre- 
ference, 30,000 “ В” preference, 140,000 “O ” preference, and 12,500 
founders’ shares, all of £1. 80,000 “A,” 30,000 “В,” 100,000 “О,” 
and 12,500 founders’ shares have been taken up. 15,000 “A” and all 
the others are considered as fully paid, and EI per share has been 
called and received on 65,000 “ A” shares. 


Mexico Electric Tramways, Limited (56,932).— This 
company's statutory return was filed on August 22nd, when seven 
shares were taken up out of a capital of £500,000 in £1 shares, no 
calls being made. 


CITY NOTES. 


Wireless Telegraph and Signal Company, Limited 


Тап second оёну general meeting was held last Friday at the 
95 non Btreet Hotel. Mr. Henry J. Davis, managing director, pre- 
e 


requested by the Italian naval authorities to proceed to Spezia, and 
to make experiments in connection with "йге! cites е 


being Жеме at the arsenal These experimenta were thoroughly 
, and the Italian authorities decided on adopting the 
invention for their navy. It had been in use ever since to their 
utmost satisfaction. On the return of Mr. Marconi, demonstrations 
were carried out at Salisbury, tbe first long-distance experiment 
made at the time being between Bath and Salisbury. The receiver 
in this case was pe to & Post Office official, who went to Batb with 
it, where he, b lf, rigged up a station, at which he received 


signals 34 miles distant, where they were sent from at Salisbury. 
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They subsequently placed a permanent station at Alum Bay, Isle of 
Wight, which was first used in connection with a small steamer that 
was chartered, and which cruised about in the neighbourhood. The 
vessel cruised a distance of 18 miles, and it was in constant tele- 
graphic communication at all times. Of course, various experimenta 
were made prior to this, before the company was formed. One 
experiment was at Salisbury, when short-d ce work was done for 
the Post Office and other Government officials; and Mr. Preece, of 
the Post Office, afterwards lectured on the matter, and stated how 
highly pleased they were, and of what great use the invention would 
be to the public, more especially in connection with lighthouses avd 
lightships. Various exhibitions were given after that—one at the 
House of Commons and another at St. Thomas's Hospital. They 
also had many exhibitions at the offices of the company in 
Mark Lane. Lord Kelvin visited the station at Alum Bay, 
another station being at Bournemouth. His Lordship was very pleased 
with what he saw, and sent various telegrams to friends of bis, 
among others to Mr. Preece. The Italian Ambassador, with various 
members of his staff, went to the Isle of Wight the day following 
Lord Kelvin’s visit, and made various ex ents with complete 
success, among the messages sent by him being a long telegram in 
Italian, which was sent to the first aide-de-camp to the King of Italy. 
Mr. Marconi's assistants bad no knowledge of Italian, and the mes- 
sage might therefore be regarded as a e communication, and it 
was received exactly as it was sent, They previously had s display 
for the Times and the ErxorBICAL Ввугї, whose representatives 
put the invention to various tests, among others despatching a long 
code message, which had to be repeated. The e cen in 
their report, stated that this message was received exactly as it was 
sent. Following this, in July, they were requested by a Dublin paper 
to report the Kingstown Regatta. A land station waa erected in the 
grounds of the harbour-master at Kingstown, and a steamer was 
chartered. The peste was fully reported, messages being received 
from the ship at all distances. As they were received they were sent 
on to Dublin, and were published in the succeeding editions of the 
evening papers. After this Mr. Marconi was required to erect a 
care а sborne к to сол те Maj ity dail m Walos's 
yac eseages were tbus repo to Her es y by means 
of wireless telegraphy. Various messages were also sent by other 
members of the Royal family, who were much pleased with the ex- 
ments. At the same time they had an installation at work for 
loyd’s between Ballycastle and Rathlin Island. During the time it 
was up they reported several ships which were passing, and Lloyd's 
were thoroughly pleased with the success attending the experi- 
ments. They hoped to conclude a contract with Lloyd's for 
which they were now in treaty. Since the issue of the directors’ 
report they had had, in oonsequence of the expiration of 
the lease, to remove their station at Bournemouth, which 
was 14} miles from Alam Bay. Instead of looking for other quarters 
in Bonrnemouth, they went four miles further west. The distance 
was thus 18 miles from Alum Bay, bnt this increase of distance had 
had no detrimental effect whatever on the working of the messages. 
They had sent one or two of their assistants abroad to make demon- 
strations in connection with their patent rights. A telegram was 
handed to him just as he came into the meeting room, asking if the 
Government or the Post Office were not, as had been ported, trying 
to stop them ; but so far from this being the case, the requeste 
them to put up the system between Guernsey and Bark, and had 
offered them a post office at each end. This was a matter which they 
would go on with at once. They had just received permission from 
the French Government to put up s station at Calais, and they now 
roposed to conduct experiments between Calais and Dover. They 
а applied for a number of patents in foreign countries. They had 
ap for 29, and had already received 22, and there seemed to be 
no opposition to them. They must not look for а decrease in 
the expenses; they wanted them to increase to develop the invention 
and to get it adopted. He hoped that ina short time they would come 
to an arrangement with Lloyd's, and in that case that body would use 
tbeir influence to have the eystem adopted in the mercantile marine. 
When this was done he hoped they would be in a position to earn 
dividends. 

Mr. J. FrrzügmALD Bannatrme seconded the motion, which was 
carried unanimously. чш йаа агыу ud wich 
An extraordinary general mee was subsequently, at whic 
resolutions were increasing the capital of the company to 
£200,000 by the creation of 100,00C shares of £1 each, 25,000 of them 
to be issued at once, at par, to shareholders now on the register, and 
making a certain alteration in clause 55 of the articles of association 
as to the voting power of the members, no member to be entitled to 
vote in respect of any Rare аа ee een 

issued capital for the time being of the company. 


The Telegraph Manufacturing Company, Limited. 


Тни following report has been furnished to us by the company :— 

The statutory meeting of the shareholders of this company, whose 
works are at Helsby, near Warrin , was held at the Law Assccia- 
tion Rooms, Liverpool, on Friday Mr. James Taylor, chairman 
of the board, presided, and Messrs. Geo. О. Taylor and F. Whiteley, 
directors, were also present, There was a fair attendance of share- 
holders. Mr. Brotherton, secretary, having read the notice conven- 
ing the meeting, 

The CHAIBMAN said this was a statutory meeting, and the directors 
had no accounts nor any resolutions to propose, but the shareholders 
would naturally be interested in knowing how the company was 
going on. In the first place he must refer to the sad loss they had sus- 
tained in the death through a terrible accident of Dr. John Hopkin- 
son, а man in the very first rank of electrical industry. They could 


not calculate what they had lost through his death. The matter of 
appointing another director had been under discussion for same time, 
but could not be decided because one of the directors had only 
recently returned from Russia. The shareholders would be duly 
apprised when the appointment was made. As regards the com. 
pany's work generally, the company was floated most successfully, 
and the shares, both preference and ordinary, were very largely over 
applied for, and the main difficulty of the directors was in the allet- 
ment. He had no doubt they had not pleased everybody, although 
they tried to do ao. Acoording to the last quotation of their shares 
on the market the premium on the ordinary shares of £5, on which 
only £3 per share had been paid, was 37s. 6d., and on. the pre- 
ference shares 155, which, seeing that no accounts had yet 
been issued, was a very good thing for the company. He only 
h that when they met in June next they would be able 


tolive up to that кача. The company's works and premises 


were in first-rate , and for the six months they had been 
working practically night and day. fact, their main difficulty was 
to make their. fast enough. They already had under dera- 
tion the question of extensions. Of course, the electrical indastry 
was growing most rapidly, electricity being employed more and more 
for power for tramway and other systems, emplo cables such as 
they made. All the firms which were making them were in the same 
tion as themselves—overwhelmed with work, and if they were 
going to share in the ty of this industry for the next 10 
years, they must lay themselves ont to find the material which people 
must have for all their power for traction work, and this company 
intended doing that. They stated in the prospectus that the sales 
for three montbs prior to the issue of tbe prospectus were some 50 
per cent. in excess оё what they had been in tbe : three 
months of the previous year. They hoped to meet again in June, 
and to give s satisfactory account of the year's work. That was all 
the bus for this meeting. | 
On the motion of Mr. Kay, seconded by Mr. J. В. H. Bumm. 
cordial thanks were voted to the chairman for his statement, and the 
proceedings then closed. . 


The Indo-European Telegraph Company. — Tbe 

directors have declared an interim dividend for the 3 

gone SOW af tne ноос D per оше per anom, неро tax, 

parais on and after November lst next. The transfer books will 
closed from October 17th to 31st, both inclusive. 


Isle of Man Tramways and Electric Power Com- 
pany.—Last week the board issued warrants for an interim dividend 
e two oes * ие тыу have Aen ud 9i same ost s 

A cent. on an cent. on 
yeas, vis; б Der preference per 


Globe Telegraph and Trust Company.—The board 
announce a quarterly interim dividend of Ss. per on the pre- 
ference shares, and cf 1s. 9d. per share on the ordinary shares. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to appoint a special settling day in 
and to t a quotation to:—Telegraph Manufacturing Company, 
Limited—13,400 ordinary shares of £5 each; and 13,400 6 ре ае 
cumulative preference shares of £5 each. The Committee has also 
been asked to allow tbe following to be quoted in the Official List :— 
Willans & Robinson, Limited— Further issue of 7,500 ordinary shares 
of £5 each, fully peid, Nos. 22,501 to 30,000; and 7,500 6 per cent. 
ашан preference shares of £5 each, fully paid, Nos. 52,501 to 


The St. James's and Pall Mall Electric Light Com- 
pany, Limited.—The amount of electricity sold by this company for 
the quarter ending September 29th, 1898, is returned at 
unite, estimated to пое £11,111, as against 500,158 units for the 
same quarter of year, which produced a net revenue of £10,940. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Company, Limited.—The recetpts for the 
е week Ontober Ah, Л were 42,974 17s Ad. corresponding 
The and Bouth London Rail Com Ahe tor the week end- 
чоон. 9th, 1608, were 4982] Wook ending Detober 10th, 19 

0; ino 213 ; total receipts for half-year, 1898, 414,961 ; 
period, 1897, 213,591; increase, £660. 


абыр Oc Sth 1896, war OL ise ad week ending 
e tober were 3 
КЕ M od.; increase, £77 11s. 7d.; total receipte to October 8th, 1808, 


The Dublin United Tramways Company.—The receipts for the week en 

October "th, 1898, were as follows:—D. U. T. Co., horse cars, 2255 
18s. Sd.; ditto, electric cars, £444 Зв. 10d.; D. 8. D. Co., electric сага is 
65. 2d.; total, £8,909 8s. 8d; corresponding week last year—D. s i ai 
horse cars, £9 896 6s. 6d.; D. S. D. Co., electric cars, £589 8e. 9 132. 70.; 
£8,419 148. Sd.; increase, £489 9s. 54.; aggregate to date, £61,799 Qs. 92. 
aggregate to date last year, £56,822 17s. 10d.; increase to date, sm res, 48 
Worked :—The mileage opon is 18 miles electrically, 81 miles by ho nding 

' against 8 miles electrically, and 84 miles by horses, for the correspo 
period last year. ' 


The Liverpool Overhead Railway Company.—The receipte for the week ending 

. October 9th, 1898, amounted to 1390; corresponding week last yes 
41,321; increase, 478. | ii 

The Western and Brasilian Telegra Company, Limited.—The reoeip™ 88 
the week ending October 7th after ded 17 per cent. 

gross rece! pies to the London . Oom- 


pany, Limited, were 
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SHARE LIST Lor ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANTES. 


Present Ston Closing iai Business one 
| NAMB, or Dividends for uotstion u tation 
Issue phate the last three years. Чио m , чоно "Oat fan. 
| | w 
187,400) African Direct Telegraph, 4 Debs. n u un 1 oo 10 100 —10 1 e 
25,000 | Amason Telegraph, shares v эз кз 6— 7 uU oue. к M 
125,000 Do. do. 5 Y Debs. Bed. . . ren 4. | 93 — 95 "rin 95 “ — 
928,960!) Anglo-American Telegraph ... "ОООО n. stock 22 9s £2 188} в 63 — 66 . — 67 653 65 
8,038,020! Do. do. 6% Pre. Stock £4 18:85 6= 8 F [1154—1163 154—116] 1163 1184 
8,088,020! Do. do. Deferred... эзе eee rr Stock eee көз eos 15#— 16} 154— 16 158 99 
180,000 Brasilian Submarine Telegraph — 10 7 7 * 7 | 1584—16} | 153— 16} lój| .. 
75,0001 Do. do. 6 €, Debs. 2nd series 1906 .. 100 5 e is um —115 111 —113 TOE 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. „ 6|4 4 & 4 8 4#— E е 
10,000,000# Commercial Cable з wee 100 7 8 ds 180 0 180 — x Md 
019,297] Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... | + 104 —106 xd/104 106 1053 1043 
924,850 | Consolidated Telephone eee oe Manufacturing | 10/- | 14$ | 2 a „ ав 
16,000 | Cuba Telegraph ... rr wai T ..| 1048 8 7 84— yE 51 93 | .. 
6,000 Do. 10 95 Pref. из „ . 10 ПО 10 10 15 — 16 15 — 16 E 
12,081 | Direct Spanish Telegraph wee 5 4 4 4 4 — 5 xd 4 — 5 we 
6,000 Do. о. T Cum. Pref. 5 10 10 10 10 — 11 xd! 10 — 11 i 
80,0001 Do. Debs., Nos. 1 to 6,000 . 50 | 44% | 44% | 44% поз —1ов% |198 —106% | ... | ... 
60,7101 Direct United istos Cable . 20 | 28% | 24% 113— 12 | 1— 12. 113 112 
120,000 | Direct West India Cable, 44 % Beg. Deb. "m ae 100 caz — * . ПО — 104 | 101 —104 Sy x 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 e (i | 10 | 64% | 84% | 7 % 173— 181 15 18] 183 172 
1,295,000 Do. 8495 Pref. Stock - EM s b 003. sie I 10 05 —108 5 —108 | 106 | 1054 
40,000 Do. ү Certs., 50 95 paid i * | T e T 52 — 53 p" — 55 e sea 
89,900 Do Debs., repayable Angust, 1899... | 100 5 % 1/5615 9; 100 —103 ПОО —103 ts oP 
1,302,615} Do. Mort. Deb. Stock Rod. . Stock 4 49% 4 % 120 —130 [126 —130 129 .. 
,000 peu EV Алайга, E rr Telegraph ...; 10,7 7%17% | 174— 18 M4—18 172 17 
о б us. Gov. Su eb., 1900, red. ann. i 
25,200 { 7 } 100159 15% |5 9; 100 —104 100 —10 |101 | .. 
100,500] Ро. do. Bearer, 1,050—8, 918, 4,827—6,400 100 |5 5 ф 5 J 101 —104 П01—104 . | ... ji 
320,000: ў Do. 1% ug Aion ET TTA M Stock 4 4 4 125 —129 |125 —129 127 T 
astern and Sou rican Te ema h, b ort. De | 
46,5001 Do. do. do. о. 2,844 to 5,500 | 100 | 5 5 Ф 101 —104 |101 —104 8 m 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8, 090, red. 1909 100 | 4 4 102 —105 102 —105 ad T 
200,000 Do. 4% Reg. Mt. Debs. на Sub. )1 1—8,000 | 25 4 4 104 —10795 |104 —107% 0 e 
180,227 | Globe Telegraph and Trust... 10 | 44% | 44% 43 19 — 124 12 — 124 124 | 124 
180,042 Do. do. 6% Pref. € d 10|6 6 6 16#— 17} | 164— 201 178 10j 
150,000 | Great Northern Telegraph, af Copenhagen... 10 |10 10 % пә 284 — 294 283 — 29 А бө 
160,0001 Do. do. do. do. 5% Debs. ... 100 5 5% |5 100 —104 101 —104 195 n 
97,000 Halifax & Bermuda Cable, 4% Ist. Mt.Dbs., w'n. 1-1,200, rd. 100 | ... ai 101 —104 101 —104 a i 
: 17,000 | Indo-European Telegraph es s.» | 25 10 J 10 Ф 10 51 —54 51 — 54 54 | .. 
100, 0007 London Platino-Brazilian Telegraph, 6 y 4 Debs. ... .. | 100,6 6 6 109 —112 109 —112 i vie 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28, О " 5 4 49 4 2 m 23 55 з 
484,507 | National Telephone, 1 to 484,597 .. ... si 5 52 54 6 64— 5 58— 55 50; 57K 
16,000 Do. 6 Cum. 1st Pref. В 10 | 6 6 6 12.— 14 12 — 14 134 | 124 
16,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 1275 12 
850,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5 6 5 5 59— 5 58— 5% Ex 60 
1,829,471] Do. 84 % Deb. Stock Red. Stock 84% | 83% | 834% |100 —106 | 100—106 „ 
171,604 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 j— 2 f—- 2 & ue 
100,000?) Pacific and European Tel., 4 % Guar. Debs. . 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 - - 
11,889 Reuters ҮТ) eee eee | 8 6 б б 8 — 9 8 — 9 oe 9 00 
8,881 bmarine Cables "Trust ei eh 0 vs wo. |Cert.| ... oe * (186 —141 136 —141 í 400 
88,000 United River Plate P арворе. m n he 5 4 5 6% 44— f PN 
148, 7881 Do. 5% Debs. ... . Stock б e: . |108 —106 [103 —106 "s 
15,009 | West African Telegraph, 5 to 28,109 op. 104 nil nil 8)— 4 a Ми 
213, 4001 Do. 5 % Debs. 100 | 5 5 15 % 99 —102 99 —102 MT T 
‚ 80,008 | West Coast of mdi: Nos. 1—80, 000 and 58, 001—588, 008 24 | .. aes as l— i— T " 
150, 000 Do. do. 495 Debs., 1—1 ‚500 gua. by Bras. id Tel. | 100 | ... ies .. |104 —107 104 —107 1 70 
64,209 Western and Brazilian Telegraph . | 15,8 2% | 82% 121— 122 | 124—122 | 12% 
88,129 Do. : do. do. 5 "Pref. rd. es 7 b b б 8 = 8 — 2005: "TT 
88,129 Do. do. do. Def. Ord. e 71 1 ni i 4 — 4 — bs 9а 
889,521 Do. do. do. 4 * Deb. Stock Red. Stock ... T .. |107 —110 107 —110 sad i 
88,821 | West India and Panama Telegraph. | 10| £d 1 Ё 1— 1 1— 1 1j 15 
84,568 Do. do. do. 6 9 Cum. Ist Pref, ... | 10 |6 6 6 91— 92 91— 9 9] 9 
. 4,080 Do. do. do. 6 €, Cum. 2nd Pref. ... | 10 |6 6 6 7— 9 7— 9 8} 73 
_ 80,0001 Do. do. do. 6 95 Debs., Nos. 1 to 1,800 | 100 | 5 5 5 Y 106 —109 [106 —109 a N 
1,163,0006 Western Union of 0.8. Telegraph, 1st Mort. Bonds 81000 7 7 7 95:105 —110 105 —110 5 Sue 
160,100 Do. do. do. Ster. Bonds ., 100 6% 6% 6% | 98 —108 | 98 —103 Й : 
EL 5 SUPPLY COMPANIES. 
80,000 Charing Cross and Strand Electricity Supply 656,65? 6% | 7% | 12 — 18 114— 12 o " 
20,000 Do. do. do. do. 4j * Cum 6| э» jus 6 — 63 6 — af a mi 
Е 36,000 000 |*Ohelsea Electricity Bupply, Ord., Nos. 1 to 10,277. 5 | 5 5 6 9 — 10 9 — 10 m" E 
. 60,000 Do. 4 95 Deb. Stock Red. . Stock 44 44 44% 113 —116 113—115 T y 
50,000 | City of London Flectrio Lighting, rd. 40,001—90,000 ...| 10 5 7 10 241— 254 | 24 — 25 251 25 
10,000 Do. Ота. Nos. i we wn 3 e 10 | ... e. | 24 — 25 284— 244 (4; ES 
40,000 Do. 6% Cum. Pref., 10 | 6 & 6 6 7 164— 17 1 174 162 164 
400,000 Do. 5% Deb. Stock, у га at £11 jin all paid 565 56255 & 125 —180 127 — 182 |181 1303 
80,000 Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 10; mi | nil nil | 18 — 14 13 — 14 18} 
10,000] Ро, до. do. Мов. 30,001 to 40,000 £8 — 10 . |... | 103— 113 | 1041— 113 . 
20,000 Do. do. do. . 6 * Pref., 40, 001 —60, 000 10 6 6 6 % | 144— 154 | 144— 154 is T 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 6| .. ix 8 54— 58 5}— 52 $ 7 
10,000 | Houge-to-House Electric Light Supply, Ord., 101 to 10, 100 5 |... — | 4 9 — 10 9 — 10 И 
10,000 Do. do. 7 96 Cum. Prei. 5 7 7 7 1 1 9e 
62, 400 „Metropolitan Electric Sup ly, 101 to 62,500 10 | 4 5 6 17 — 18 164— 17 1% 16 
220, 000/ Do. % First Mortgage Debentare Stock | ... 4 4 44% 116—120 [117—121 
6,462 | Notting Hill Electrio Lighting oe 110/22, |4% |6 % | 165— 1 154— 164 | 178 | 17 
81,980 St. James's and Pall Mall Electric Light, Ura 5 | 72% 105 14 17 — 18 164— 174 178 
20,000 Do. до. 7 Pref., 20,081 to 40,080) 517% 7 7 7 9—10 | 9—10 x: 
50,000 Do. do. Deb. Stock Read. Stock... | 4% 105 —108 104 —107 M 
48,841 | South London Electricity Supply, Ord., £2 paid ... А 5 bos ses is 2j— 33 217— 34 3 
79,900 NEHME шеси Supply, Ота., 101 to 80,000 6/72519 12 % 16—1] doi 164 | 168 152 
f 
* Bubject to Founder's Shares, + Quotations on 1 Stock Exchange. 
1 Dividends paid in deferred share warranta, 
of one year and the first pari of ihe peak ^ 47 e 


{ Unless otherwise stated all 
Dividendefmarked § are for a year 


shares are fully paid. 
consisting of the latter part 


514 | THB ELEOTBIGAL REVIEW. . 4 wo. 2400, 00000 14,1008 


SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING. AND INDUSTRIAL COMPANIES, | 


or Dividends for osing Closing 
e | NAME, Share.| the last three years. чочо quon ie он 
t ; i Oct. 13th, 1808, 
60,000 Aluminium A" shares, Nos, 1—60,000  ... jue oes l|. .s e > 8 — 3} 2j— 83 24 2 
90,000 Do. 4} 95 1st Mort. Deb. Stock Red. ix 05 Sd i» .. | 94 —100 xd) 94 —100- E Ne 
30,000 British Electric Traction ves ке .. |10$— 17] | 169— 173 17 | 16H 
10,000 Do. do. 6% Cum. Pref. 80,001—40,000 | 10 13 — 14 18 — 14 1 
E (issued at £2 10s. prem. all pd.) i dd b 975 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 99 nil | nil 11— 2 11— 2 1H 
. 90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 з з9 nil | 49 21— 23 | 23)1— 38 | 25 
125,000} Do. do. Perp. Deb. Stock .. Stock] ... | e 407—111 109 —113 |... 
50,000 Do. do. 2nd Deb. Stock Red. ... dis iss ix . . |102 —106 102 —106 
20,000 Callender’s Cable Construction shares, Nos. 1—20,000 ... ids sis У 10 — 11 10 — 11 
90,000 Do. do 44% 1st Mort. Deb. Stock Red. Sick $e vds з 110—113 110 —113 А es 
19,894 | Central London Баптау Ord. Shares ala - æ | 10]... a .. | 10 — 1% | 10 — 0 104 | 103 
129,179 . Do. do. £6 paid... ..| 10] ... ^ iss 6 — 6 6 — 6 66 | 904 
59,254 Do. HR Pref. half-shares £1 paid "1 qs 11— 1 1 12 11 hN 
67,680 Do. do. Def. do. £5 paid ... | .. 44— — 6 И К 
680,0001 City &nd South London Railway Stock 1A% 1A lx 70 — 72 70 — 72 711 704 
22, 500 Do. do. Ord. shares, Nos. 1 to 22, 500 £3 рё. 10 22— 8} 23— 81 о I 
82,008 Crompton & Co., Nos. 1 to 82,008  ... 8| * set wan 1— 2 14— 2 
Do. 5% Ist Mort. Reg. Debs., 1 to 748 of | 90 — 95 90 — 95 
83,850 2100, and 901 to 1,070 of £50 Red. f| | | | с ES Е ө 
99,261 | Edison & Swan Utd. El. gt. SAT shares, £8 pd. 1t099,261 5 5 6j 6 21— 2% 21 28 | 2} 
17,189 Do. do. do. “А” Shares, 01—017, 189 5 5 51 6 4 — 5 4 — 5 44 
194,028 Do. do. do. 4 % Deb. Stock Rede.. 100 | ... PN . . |101 —108 |101 —108 108 
110,000 | Electric Construction, 1 to 110,000 ... | 2| 5 $ 6 6 $34— 28 | 2j— 38 | 2A 4 
16,843 Do. йо. iv Cum. Pref., 1 to 16,843... 2] 7 7 7 23— 3} 81 
111,100 Do. Perp. 1st Mort. Deb. Stock ... Stock E * |106 —107 105 —107 1064 
91,196 | Elmore's M Copper Depositing, 1 to 70,000  ... 2 - ; т 8— { 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 22 | , i— f 
9,6001 Greenwood & Batley, 7 $ Cum. Pref., 1 to 9,000 ..| 10 | 104 7 7 10 — 12 10 — 12 
: 12,500 | Henley's (W. T Telegraph Works, Ord. jek ..] 10 | 8 10 12 20j— 214 | 20j— 213 214) 21] 
8,000 Do. do. 7% Pref. .. 10 7 7 7 18 — 19 . | 18 — 19 
‚150,000 Ро. до. do. 4% Mort. Deb. Stock... |Stock 4j 4h 449,110 —115 110 —116 
60,000 m Gutta-Percha and Telegraph Works ..| 10 |10 10 10 224— 284 | 224— 231 238 227 
po € do. od: 4 95 1st Mort. Debs. | 100 ; "A .. 1101 —106 101 —106 S 
таты тоо! Over way, 85 10 | 2] 21 10,,— 1 108 — 10j " 
10000 990 5 do. Pref., £10 paid iss „| 10' 5 FI 5 S 1.— 16 164— 16 $e 
97, 850 Telegraph Construction and Maintenance . 13 | 15 % 15 15 89 — 48 89 — 48 41 
150,000 ро. до. до. b Rag Bonds, red. 1800 100 6 b 5 95/1100 —108 |100 —108 ae d 
540, ,0001| Waterloo and City Railway, Ord. Stoo 100 du * (117 —122 [115 —120 120 | 1164 


T-Quowsious on Tuve Dod Stock Е холате 1 Unless otherwise йе all shares aro fall paid. 
vidends marked § or в year consisting of the latter part of one year and the first part of the 


LATEST PROCURABLE Pr OF SECURITIES NOT OFFICIALLY QUOTED. 


m Electric Supply #5 7 6 d London Electric Supply Corporation, £5 Ordinary, 8—4. 
British 1 Ordinary, top np T Peel. 12— 1 National Electric Free Wiring, 10s. | id, #—4. 
House-to-House, 44% Debentures of £100, 106—109. T. Parker, £10 (fully paid), 13—1 
Kensington and Knightebridge Electric Lighting, Ordinary aet Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fay ) 14—15; lst Preference Cumulative 6%, £5 paid, 72—8}. Dividend for 1896—6%. 
` (fully ), 78—84, Debentures, 107—109. Dividend, 1897, 
on Ora enr) ‘Shares 10%. 
* From — Share List. Bank rate of discount 8 per oent. (September 22nd. 1898). 
MARKET QUOTATIONS, Wednesday, October 12th. 
CHEMICALS, &o. This week. | Last week, |Icrease or METALS, &o. | This week. | Last week. HR 
a Acid, Hydrochlorio . per owt. . 6/- vé „ ton £994 £194 ee 
a " N trio oe oe per owt. 4. si ' oe b ton lote.. Der ton £191 2191 о 
а „ Oralio.. T „per owt. 83/- a ee в Brass (rolled metal $ to 3") basis per Ib. , T 
а „ Salphuric . 25 . per сті. Ls, b ae с „ Tube (brased) per Ib. ; ж» 
а Amm Вай » per ton [+ [+ ee 0 "n Wire, basis eo ee per ib. . ae 
а Аташова, Muriate штет) per ton #19 £19 vs f Ebonite Rod "- ә .. per lb. [+ is 
a. 99 (w pia per ton £96 496 oe n Sheet oe өө °з per lb. 5/- oe 
aBleachin iB ро powder as per ton £6 15 46 15 | 92 д Copper Bars čs Ар .. рег ton 4 405 41 inc. 
s Б1р ot Carbon: . per ton £15 £15 | es 9 о We (basis price) .. per lb. 1 1 e. 
.. ee per ton 414 10s. | £14 10s. 9 n Sheet .. .. . per ton 250 EJ £1 ine. 
a уер А (90 Sl) . per gal. 7/- ql- 9 . рег ton 203 41 ino. 
a ў 9 2. per gal. 5/6 5/6 п German Bliver Wire .. per lb 1/6 1/6 
a per ton £17 £17 h Gutta- fine .. per lb 5/6 5/6 
a Nitrate es . perton | 42310s. £23 10s. h India-rubber, fine .. per lb 8 lojforw'rd| 14. dec. 
е „ White Seger per ton | 480 10s. £80 10s. $ Iron, .. per ton £ 
а „ Peroxide .. ..  .. per ton 42710s. £27 10s. i „ Pig (Cleveland warrants) per ton 44/23 43/8 63d. inc. 
а Methylated Bpirit. e 0. per gal. 2/9 2/9 4 „ Forgings, aecording to size per ton | Prom 411'| From 411' vs 
a Na UL ent. (90 °/, at sae ра 5/6 5/8 : " Serap, eavy cus ton 45/- а n 
a Potash, I ate, А asks.. per Ib. Же 83d 9 Lead, Enguch! Ingot à a " р мез 212 6 22 Be. mo. 
a „ . Canstio (78/50. % ) „ рег ton „ Sheet per ton 2145 214 | бе. inc. 
А А e ae a wk ГОТА 64/- | т Manganin Wire No. .. . r^s 63: m 
а Bulphste of Magnesia .. . per ton 2410 2410 | .. g Mercury .. „ ns h 
a Bulphur, Sublimed Flowers .. perton| #610 £610 | Ж: o Platinum E. one nt os. | 2816 22 16 E 
а, Becorered .. per ton £510 55 2 i ме, M agnet, aecording ie rm se 
а Boda, Caustic (white mi . Per ton £815 28 1 i Steel sh Magnet, in bare » 258 ` s 
а н o ae а oe 2 g Tin, look... - Per ton 260 10 же |а 


V.... sr tee ОРА { Quotations supplied by Mesars. Bolling & Lowe. 
6 ” ie м Messrs. Thos. Bolton & Sons. k ы » » Hen C. Yeo & Со. 
M Limi 
A ONE NM Me orris Asp, Limited, 
н н ш: SITIS P., end Teleg, Works Оо Ltd 2 5„ da NE ͤ 0 Son Ltd. 
U " 8 LE 
t T noe & Bhalfspeere. е " » „ „ Johnson Matthey & Co. 
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Now, it is le to combine. the advantages of both methods 


BRITISH ASSOCIATION FOR THE ADVANCE- 353 tue ачан Alb that i6 ын a 
magnet of the switch operate by attraction on a plece of iron on the 


MENT OF SCIENCE, BRISTOL, 1898. 
| car. When the car is absent the switch cannot be 
5 сше Ше means has nothing to attract, at the same time it is 


ELECTRIO TRACTION BY SURFACE CONTAOTS. found possible in practice to obtain very great working forces. 
By 8. P. Taompsom and Mirus WALEER. | 
Read in Section G, September 19th. 


AS 


(Concluded from page 542.) 
2 uo number of methods for series wo 
shown in fig. 8. Here no interconnection is required 


-D 
жь—!1-> 
Main Cable 


Fra. 8.—Esmonp, 1836, 


bozes, the onrrent being carried forward by means 
akutes. diagram, fig. 8, the current is flowing 
of x, and s of switch No. 1. 

А contact with sı. The current will 
then pass to x, and thence by 82 of switoh No. 2, through the winding 
of . Thus switch No, 2 is 
i The method of closing the 

witches by means of an independent battery may be illustrated in 
wo rows of studs, 5, and 82, аге required, and two skates, 


E МАМ CABLE 


have been brought to great 
A branch 


селе ре the accumulator cells are continually in use, and 
the running of the car is entirely dependent upon them. In the next 
the low pressure of a few accumulator is not so satisfactory 
overcoming the resistance of mud or ice п the studs as the 
pply main. It would 


of America, 


the practicability of picking up current from studs laid in the road. 
wo review all thesó different methods, we see that the direct 


magnetic pick- systeme, with a magoet on tho oar while operating 
with somewhat he е forces, have а element of safety, in the 
fect that the forces cannot operate when the car is not there. The 
Item in which the electro-magnet is in the switch itself, on the 
iher band, can be made to operate with very great forces, but there 

.a danger (only to be avoided by com the system) of those 
Very forces keeping the switch closed when the car is absent, 


are due to 
О. Esmond, of New York. One of his simplest is 
between 


employed to prevent the switch from being in 
m g injured by 


Мол | Мо.2 No.3 
Fira. 10.—ExPeBIMENTS ON PLUNGBES. 


aurround it by a solenoid of wire, carryiog a current, it is possible 
to choose the siz» cf the heads so that the tendency of the plunger 
to assume s central position is balarced by the attraction of 

solenoid on the iron head. Gravity being the only force upon the 
plunger it will, of course, take up the position shown. If now, 
a piece of iron is placed over it, as shown in No. 3, the 
plunger may be raised by the attraction between the two. 
Ia case a very heavy planger is used it is possible to support 
part of its weight by merely increasing the size of the lower 
head a small amount. Thus we have a simple piece of 
mechanism whose movement is entirely dependent upon the pre- 
aence of a mass of iron in its neighbourhood, and which cannot 
be moved by the solenoid itself, even though the magnetising cur- 
rent carries the iron up to the saturation limit. This has been 
converted into the operating part of the switcb. Now, though the 
force of attraction is sufficient to lift a fairly heavy plunger and 
operate а switch, 16 is desirable to have something more than this. 
We ied a switch which ar кА Td its 5 moving 
parto, к сеш y short space o e. We want a very 
great acceleration upon the moving parts during the first part of 
their motion. This is easily obtained by merely separating the 
upper head from the plunger by s short air-gap, and arranging 
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Fra. 11.—THOMPSON-WALKER Метнор or BanTrHING. 


matters so that the mass of iron comes over the switch before 
current is put through the magnetising coil As soon as current 
рагвев, the attraction upon the head is so great that the plunger gets 
е high velocity before the two come together, with the result 

tbe switch operates as though it had been hit with a hammer. 
A very simple device, shown in a subsequent disgram, can be 
the con- 
The connection of this operating part to the contact 


points of the switch has been the subject of some very varied 
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experiments. It would be a pity to hamper a part so simple in 
iteelf with any gear at all. If (ешш ор ee 
could be made dependent upon nothing else than the falling of 
the plunger when the mass of iron is removed, 16 was thought 
that as great perfection would be attained as we can hope for 
from any moving mechanism. The attachment of any gear at once 
introduces the risk of friction, and the simplicity of the issue is 
destroyed. For that reason, as well as for cheapness and oon- 
venience, the method shown in fig. 11 was deci upon, though 
there are some simpler modifications of it still under expe t, 
The , which is merely an incomplete sketch for a lantern 
slide, shows, in the first place, the cast-iron box which is laid in the 
street. This is surmounted by a gan-metal stud, в, faced with a 
po wearing cap. The stud is insulated from the iron 

by a sheet of micanite. A non-porous road material is placed 
around the stud to make up the level. 

The box is filled with oil, which besides performing the function 
presently to be considered, maintains very high insulation through- 
out. The switch is attached to the stud, and comes away with it in 
one piece. Being only about 4 inches in diameter, no difficalty is 
found in making a perfectly watertight joint. The next point tocon- 
sider is the method of making electrícal contact. The requirements 
of switchpoints for disconnecting surface studs are the following :— 

When closed, the contacts should be of low resistance, and capable 
of carrying 100 amperes easily. They should be incapable of fusing 
or sticking in any way, and should require only а small force to open 
them. They should retain their shape and efficiency unimpaired for 
a long time without requiring attention. It will be observed that the 
current through the stud ceases аз soon as the skate parts company 
with the stud ав the car moves forward. Hence in the operation of 
the car as the switch-plunger falls, it does not haveto b the main 
current, that having already ceased. Yet although the switches are 
not required in the ordinary course to break a large current, it is 
desirable that they should be able, in case of accident, to do so with- 
out injury. After experimenting with different forms of contact, it 
was found that nothing fulfils these requirements so completely as a 
properly designed mercury contact. Mercury contacts are, therefore, 
used throughout these switches. 

The yoke of copper which dips into the mercury is supported by a 
brass tube, which floats in the oil, and fits loosely into a fixed brass 
tube, which acts as a guide. When the plunger rises it takes the oil 
from under the float, which accordingly falls, and connection is made. 
When the plunger falls the float rises. As the plunger moves quickly 
the oil has not time to leak past the sides, notwithstanding the very 
loose fit of the parts. Thus the force upon the yoke piece is very 
great, and at the same time а long movement is obtained. 

It will be seen from the diagram that three cups are employed ; 
the two outer being connected to the main and the stud respec- 
tively. The main cup is enclosed in a metal sheath (not shown) 
permanently connected to earth, so that it is impossible for current 
to reach the stud except when the yoke is down. Now it will be 
seen from fig. 11 that when the plunger is down it earths the 
centre cap, so that if from any accident whatever the yoke piece 
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fails to open the switch after & car has gone the plunger puts 
155 me to earth peg зона the fuse кп апа the Шыл. It 

not necessary ve any special m connecting up the 
switch boxes. Either shunt or series coils may be гы) In 
practice we prefer a shunt coil because the slightly increased 
expense js more than compensated for the smallness of the bulk. 
Our otions are shown disgrammsticaly in fig. 12, which 
sufficiently explains itself. Only one skate is employed, and this is 
in the centre of the car. This gives much greater facility in going 
round curves than where two skates and two rows of studs are 


necessary. 

There are & number of practical details for which we have no room 
here, büt which we hope shortly to bring before the Institution of 
Electrical Ergineers. Throughout the work upon the experimental 
line we have been indebted to Mr. O. E. Holland for many valuable 
suggestions. 


n 


, Reduction of Capital.—A petition for confirming a 
pecial resolution passed by the Monte Video Telephone Company 
or reducing the capital of the company from £220,000 to £160,000 
will be heard before Mr. Justice Channel, sitting as Vacation Judge, 
at the Royal Courts of Justice, Strand, on Wednesday, October 19th, 


ELECTRICAL ENGINEERS’ SPECIFICATIONS.* 


By J. ALEXANDER MoLABRBEN. 


(Concluded from page 539.) 


Havrxa now got through the preliminaries, we come to the specifi- 
cation proper, which is divided into sections, and are generally 
arranged as follows :— 


5. Underground work, | 

6. Arc lamps. 

As I have said before, we cannot pretend to discuss all these sub- 
jects, and will spend the remaining time on the first three. 

Boilers —The class of boiler used differ greatly in their construc- 
tion. They are usually either Lancashire, Baboock & Wilcox, loco- 
motive or marine. The first two being by far the most general, you 
can scarcely imagine two boilers so different in their design; yet it is 
generally a case of either one or the other, and often both are used 
in the same place. 

There are many points to be dealt with when pers on the style 
of steam raisers. In large towns, where ground rent is heavy, and 
the price of land bigh, efficiency often has to be sacrificed to the 
keeping down of the annual cbarges involved. Another important 
point is the quality of the water used. As every central station is 
liable to be called upon suddenly to supply abnormally large demands, 
owing to sudden fogs, &c., it would appear that a boiler which raised 
steam quickly is a necessity. In the water-tube boiler this faculty is 
fully developed, and it is often used on account of this quality alone. 
The Lancashire boiler is often preferred, on account of its storage 
capacity, but to get steam quickly it is to keep a boiler 
always in reserve under steam, so that the time required to get it in 
commission is not more than would te wanted with a water-tube 
boiler when the water is cold. In these two boilers we have the 
different extremes. Quick steaming, no storage, takes up little room 
in the one case, and slow steaming, large storage, uses much more 
space in the other case. A compromise of these qualities is found in 
& locomotive boiler. Boiling water in bulk as in the Lancashire 
boiler cannot be economical, especially under varying loads. The 
tubular boiler splits up the water, gives better eret surface, 20 
must be more economical, but its small s а for water 
renders it more dangerous, and should the feed water be stopped no 
time is available to put matters right, and often the fires havé to be 
drawn, whereas in the locomotive type we have а quick steam 
yaiser,a fair storage capacity, and uses comparatively little space, 
while another advantage is that no brickwork or setting is wanted, so 
that, everything else being equal, it seems to fulfil nearly the con- 
ditions required. The question of maintenance and repairs requires 
some consideration. 

In the Lancashire boiler the deterioration is fairly even, but it 
must not be forced. The great difference in expansion when a big 
fire is lit to raise steam quickly before the large mass of water is 
heated must do damage to the boiler, and it only requires this prac- 
tice to be repeated often enough to cause disaster, the Baboock 
and Wilcox’s type the greatest trouble is the failure of the tubes 
owing to scaling. The caps on the sections opposite the tubes are 
dependent entirely on the thread of а screw to keep them in posi- 
tion, this piece of design is often objected to by engineers. The 
weak part of a locomotive boiler is undoubtedly the firebox, but 
when the water is good, and the box made of copper, it has a long 
life, and makes steam very comfortably. 

The marine boiler, as yet, is not largely used ; it may be described 
as а very good generator in а very bad shape, and as space is not of 
so much importance ashore as on board a ship, it is not likely that 
this boiler, with its large diameter and great extent of flat s 
necessitating very thick plates and a great amount of staying, 
become general when other kinds can do the same duty with much 
less weight of material at a reduced first cast. 

Pumps.—Little attention is given to such accessories as pumps, and 
the kind used is generally the one which coste least, but it would well 
repay the station engineer if he gave more consideration to this part 
of the plant. Most engineers, however, are in utter ignorance as to 
the performance of their pumps, and if they only knew the enormous 
&mount of steam they swallow, they would not keep them on the 
premises а day longer than necessary; it would pay them over and 
over to sell them as scrap iron and buy something better. Blow run- 
ning, direct acting pumps, without any fly-wheel, cannot possibly be 
economical; they require to carry steam so far along the stroke to 
keep them from stopping, that the steam must exhaust not much 
under the initial pressure; whereas a pump which runs as fast as 
possible with a large fly-wheel bas a much better chance, because 
the steam can be cut off earlier in the stroke and allowed to expand 
while the fly-wheel gives out its energy. The more cylinders about 
a station the worse will be the efficiency, and it will always pay, when 
feasible, to work the pumps from the main engines. These slow- 
running pumps, with their little unjacketed, badly clothed cylinders, 
are nothing more or less than mechanical parasites on the installation. 
There appears to be an opening for a good economical pump. A 
certain engineer, who, by the way, takes nothing on trust, tested his 
pumps properly as well as everything else on his station, and he got 
some positively alarming results. He found that the circulating 
water pumps required no less than 300 lbs. of steam per pump horse- 
power per hour. The feed pumps were much worte—the results of 
their tests are really unfit for publication. Consequently, he is 


* Read before the Yorkshire College Engineering Society, 
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having them all replaced, and they are quite new pumps. In the 
ише station they can turn out electricity with engines using under 
19 Ida of steam per I. H. P., so that the phenomenal economy of the 
engines is to & great extent connterbalanced by excessively wasteful 
feed and circulating water pumps. When buying his new pumps, 
the guarantees which were given him were 46 lbs. of water per pump 
hone-power for compound circulating pumpe, and 100 lbs. per pump 
horse-power for feed pumps. Injectors might often be used when 
cold water is taken for feed water, and the result cannot be beaten, 
as all the beat returns to the boiler. 

Pipes, as a rule, have a section of their own, and they need it. If 
there is any part of the contract that requires care in estimating it 
comes under the heading of “ Pipes,” and many successful tenderers 
for thie work have afterwards regretted tbat their’s was the accepted 
one, The fact of the matter is, you cannot put too large a price on, 
and without the price is a very good one you are much better without 
it It frequently happens that the firm which supplies the boilers 
orengines geta the pipes as well, but sometimes it goes to an outside 
firm altogether, which makes it worse for them. Now, from the day 
the first piece of machinery is delivered until the station is thoroughly 
completed the firm who supplies the pipes must have a man there 

y all the time, not just a workman, but a capable man who 
can undertake the designing and arranging of the pipe system. Of 
course the pipe arrangement has all been laid down on paper. The 
makers of all the different parts of the plant have been written to, 
and after many delays particulars of the position and візе of every 
байге have been received, so that he gets all his pipes ordered and 
all the valves, and only leaves making up pieces at the end of 
every pipe. Во far, all this can be done in the drawing office, but 
when the machinery turns up it will be found that many of the 
Вардев are totally different to the sketches sent, sometimes the style 
of feed pumps has been changed at the last minute. The pipes have 
to be supported from any convenient place, and plumbers’ work, 
sch as drain pipes, team trap drains, &c., has to be done, so that 
this work is considerably above what is considered to be the average 
workman’s ability. | 

Although no£ so closely packed as the pipes on board а steamship, 
there is a good deal of complication and cross-coupling in this work. 
The main steam pipes are either laid down in the well-known ring 
system, or are placed in duplicate to each engine, the latter being the 
more reliable plan, but also the most expensive. The ring system, 
however, with plenty of stop valves suitably placed, is safe enough 
for commercial purposes. Every boiler must have an independent 
blow-off pire running to the ral Al? engines and pumps must be 
donn to the condenser, and must have valves to exhaust into 
the atmosphere when wanted, and where the condenser is an inde- 
pendent one, the pipes and valves increase in number. The pumps 
most pump through the economiser, oz direct to the boilers at will. 
They must have connections to act as fire engines when necessary. 


. The condensed water on its way to the hot well must pass through 


oil filters, Steam separators are plentifully distributed. All drains 
from the engines must be collected and taken to the hot well or 
sump. Jacket water must be taken off by steam traps, and led to 
the hot well, Steam traps are things engineers are very strong on, 
and are laid about thickly; it is quite customary for one engine to 
have four traps connected to it, and they are a greater source of 
froable than almost anything else in the station. Then the pipes 
must be ly covered, and pass tests which are rigidly enforced 
iol Fahr. as to the amount of heat which escapes through the 
lagging. In the case of an alteration and extension to the pipe work 
in a comparatively small station I know of, there are no fewer than 
70 valves to be provided. So it will be seen that it is not all plain 
mailing putting in the pipes, 

Material and, Construction of Pipes.—The main steam pipes are 
generally specified to be made of lap-welded mild steel, In the case 
of bends the lap must be in the neutral axis, the only difference being 
inthe manner of fastening on the flanges. And here we have a great 
Variety of opinion as to which is the best method. One way often 
wed is by screwing wrought-iron or cast steel flanges on the pipe and 
riveting over the ends, and also brazing the other side of the flange. 
The principal objection to this is that the screwing weakens the pipe 
© much by nicking deeply into it, and there is too much room for bad 
workmanship to pass unnoticed.. A good form of flange is made of a 
strong angle iron bored ouf to fit on the pipe, and shrunk on, then 
riveted to the pipe. Sometimes cast-iron flanges are used, and are 

very strong. They are screwed on to the pipe, and sometimes 
ше riveted as well. Electrically welded pipes are coming into use, 
aad have their faults as well as the others. In welding anything а 
good deal of trust is put in the men who do it. There is here, again, 
plenty of opportunity for indifferent workmanship, especially where 
the flange joins the pipe. The first cost of these pipes is large, ard 
you must not order any special size of flange to suit existing flanges, 


lange extra. Oopper is seldom asked for, excepting for bends. 
Sometimes bends of copper are put on exhaust pipes. Cast-iron, of 
dende, is the cheapest form of pipe, but the argument regarding 
ай workmanship comes into full force here. I do not wish to in- 
"Sept that the average mechanic is always on the look out to put in 
and slovenly work, but pipes are often quite neglected all through; 
great care is taken in the moulding, machining, and testing of the 
cy indare of an engine, but very often the pipes are never tested at 
itis То an iron-moulder a pipe is a pipe, it does not matter whether 
and A steam pipe or a drain pipe, they get the ваше care in moulding, 
many an accident has occurred through uneven thickness of 
metal. Another objection to cast-iron is, that pipes do not always 
often laces properly, and the erector tries to pull them together, 
straining the flanges to the breaking t, and when one does 
mi, it does so without warning. Caat-iron, like everything else, 
ita champion, and he is to be found at the General Electrio Com- 
pany's works at Boh They had wrought-iron piping with 


cast-iron flanges and packed joints; the consequence was they had a 
gang of men constantly employed on Saturday night and Sunday 
repairing joints, so the engineer thought if he stayed at home and 
did not see what others were doing he could not expect to get the 
best results. So he went to Boston, New York, and Brooklyn, aad 
several other places, and in the whole course of his journey he failed 
to find а single plant that was not troubled with escaping steam where 
they were carrying high pressure; he then decided that he must use 
cast-iron pipes, and gave for his reasons :— | | 

1. " If cast-iron was good enough for valves, it certainly must be 
all bales for plain piping, as i¢ was a much simpler casting to make 

ect. 
un * I conclude that, by using cast-iron, I could cut the number of 
joints down to about one-quarter of what would be required by the 
use of any other metal.” i 

The pipes he was dealing with were 14 inches diameter, steam 
pressure 160 lbs. The metal was 1j inch thick in the body, and 24 
inches in the flange. The flanges were bolted together by 20 bolts, 
1} inch diameter. This proved successful, and“ he was happy ever 
after." The smaller piping to pumps, &c., is either of wrought-iron 
or copper, boiler feed pipes, wrought-iron, but not always, as at the 
Yorkshire House-to-House station they are cast-iron, 4 inches 
diameter. Occasionally overy detail is given аг to how the pipes 
should be made, and here is a portion copied from a specification :— 
“The steam pipes, of steel, shall be made of plates 33 inch thick. 
(I suppose ? inch, which is ½ inch more, would not do.) The angles 
of flanges 1 inch diameter in the body and 1] inch thick. (1 is 
known ір une shops as m inch under 7 inch, and, to say the least, it 
is strange why ; inch should not do.) They must be faced on thé 
surfaces and the edges, and bored for the bodies of the pipes, with 
slightly recessed spigot and socket joint. The flange shali be secured 
to the body of the pipe by 16 rivets, 3? inch diameter, and the flanges 
bolted together by 11 fl inch bolts. Tne stop valve shall have 
wrougbt-iron cross-bars and pillar bolts with spindles, glands, valve, 
and seats of gun- metal. The cross-bars shall be shaped in a slotting 
machine (and not turned) and chased to receive the screwed spindle. 
All bolt holes shall be bored to the correct siz:, and all bolts s be 
turned throughout their entire length and at the point, and faced up 
under the head. All nuts shall be truly faced, and shaped both 
aud bottom, and finished brigbt. The pipes ehall be titted accurate) 
together, во that the flanges shall come metal to metai without 
straining, and the jointa shall be made without any kind of inserting 
rings, and the flanges shall be screwed practically metal to metal and 
made perfectly steam and water tight.” | 

In tnis case if will at least be admitted that “pipes” have had 
some attention paid to them as to how they should be manufactured. 
In going through these specifications it is often amusing to notice 
how comparatively trivial details are gone into thoroughly, and the 
most important parts scarcely referred to. You can always tell one 
prominent electrical engineer’s specifications by the size of stop valve, 
where he stipulates 18 inches is his favourite size, and it does not 
matter much what sizs you make the cylinders as long as you supply 
an 18-inch stop valve wheel. One would think that in the specifica- 
tion I just quoted from regarding the pipes, that everything else 
would be dealt with similarly, but such is not the case. The con. 
necting rod had to be 6 feet 8 inches centres, bat the stroke of the 
engine was never referred to. You could make that what you liked, 
It is aifficult to say what special virtue there is ina 5 feet 8 inches 
connecting rod, evidently it is quite regardless of the stroke. If this 
specification bad come from a manufacturer, the conclusion that 
would at once be arrived at would be that he had some old ones to 
use up. 

Engines.—As almost every type of engine is being used for the pro- 
duction of electricity, it will not be amiss to look for the reason of 
this, to consider some of the leading characteristics, and to come to 
some conclusion as to which is the best kind. There is no other class 
of engine of which so much is required. It must be an engine that 
can be relied upon to be always fit for work; it must be able to start 
up quickly, to run for long periods without stopping, and above all, 
to run steadily always, no matter how the load varies, which it does 
to a great extent, anything from èth full load to 20 per cent, over 
load can be expected daily. When compared with a locomotive, we 
find that the engine onlv runs from two to three hours at a stretch, 
then has a long stop, and once a week is overhauled in the 
shed; if anything goes wrong, such as а bearing getting hot, it can 
be eased up or stopped altogether without causing much іпсоптепі. 
ence; bat the electrical engine cannot be stopped, when perhaps a 
town is depending on it for its light. We often hear of the wonder- 
ful performances of marine engines, making runs out to Australia 
without stopping; but by the time they get near the end you will 
find glands blowing hard, water flying about all over, big ends 
knocking like steam hammers. I have known the engine room 
to be so full of steam, that the chief engineer, when coming 
down the ladder, thought he had reached the bottom when three 
steps "p and damaged himself. There must be no escape of 

m 


the electrical engine, as any moisture on the 
alternator is deadly. For the same reason water must not 
be used for cooling bearings, and great care has to be exercised 
in designing the oiling arrangement, so that more can got 
on to the mschine. The standard mill engine has а much easier life, 
ite load is : ractically constant, one or two men look after it con- 
stantly, while every Sunday it is available for repairs. It would be 
rash tosay what will be the future standard type of electrical engines. 
The marine engine has come through its period of evolution from the 
steeple, beam, side lever and horizontal to the present day inverted 
type, which has no rival. The mill engine is invariably the heavy, 
slow running Corliss engine, and is also unassailable. While the 
engine for electrical work as yet has no recognised form, every kind 
is being used at present, and are undergoing the process which leads 
to the survival of the fittest; very often in the same station you will 
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ч which is 

| from 60 revolutions to several thousand the case of 

Parsons's turbines, а сен extent accounts for this, and to-day the 
y 


style of engine is settled by the of dynamos or alter- 
nator. Direct driven plants whieh bold the field just now require a 
good reg «мо de the Corliss engine, so it сап be struck off 
list. As every electrician knows, it is much more diff- 
cult to run in parallel with direct driven plants that with 
belts or , and for good running you require to run at 
least at 150 revolutions with two crank engines, and the higher the 
speed the easier the running, but with three crank engines 125 
revolutions J capital results when in connection with an iron- 
clad alternator. The only drawback to a plant running so 
slow as this is the increased first cost, and the makers of high-speed 
motors get many an order on that коло Тһе 5 —— 
engine is rapidly being replaced e inverted owing to amount 
ае now ble to put а 600 kw. plant ой. 


Eigh pest Hind, tha engl ye ranting at 300 бо 500 revolutions 
revolutions 

pe u j take up minimum amount of room and cost less, 
life, € never so economical, s have а comparatively short 
and when anything goes means a smash up over. 
Many of them are entirely dependent on forced lubrication, which 
ves out, while they have in their favour good govern- 


ш and el running qualities. | 
my opinion, the лы which fulfils most of the present day 
requirements and gives most satisfactory results, is the ordipary 
triple expansion inverted surface condensing engine. They have 
three cranks, giving a good turning movement; they have 3 

number of ons of steam, giv my; they can be m 
y; they havea provides a good 
ing, and feed pumps are worked by the main 

-contained. | 


э $ 
1 
isa great to be said in favour of having an engine 
entirely self-contained, it is all together. There are no little 
in t pumps to deal with, and to start up simultaneously with 
and it has its own condenser, which is А great 
ith many engineers & vacuum is not of much 


econo 

enser w 

vacuum; air 
e, 


uire is plenty of surface, 
you req P 000 food 
air-pump, and you get it; it is worth having, because if we 
take the referred m 


e p 

21 lbs., and let us suppose the vacuum in the cylinder to be 20 inches, 
and it often is much than this, if it be increased to 26 inches, that 
means s difference of pressure of 3 lbs., which brings the mean pressure 
up to 24 lbs., and adds 14 per cent. to the power of the engine, whìch is 

ven almost gratis; and we may take it as а rule that an engine with 
ts own condenser will do considerably more power titan one with a 
separate condensing plant. With most a condenser is a 


y 
maximum. Very often it happens that it is only that in the con- 
denser i 5 
when all the 


33 


may bo argued that thro shouldbe a spare condensing plant, but 


should work it especially in sized 
where a small engine bas a separate condenser worked by independent 
pampe, the arrangement is such that, instead of driving these pumps, 


rially up, as in the slower running nes & very complete 
system of a must be carried out; cylinder ends and pistons 
must be , and every part of the cylinders must be well 
covered The bearing surfaces must be very large all 
over to provide for continuous running, and very often are specified 


Unfortunately, however, economy often gets scant consideration 
eaa A de ears the first cost decides where the order will be 
pon the size of engine 


ressure in the 


be capable of working most 55 at к and be pé to 
uction e speed, and also 
-condensing. 


The clause concerning governing is a very important and v 
stringent, and sometimes impossible conditions ps laid down. Iti 
customary to stipulate that “the governor must be able to control the 
speed within 1 per cent. of the normal from half load to full load, 
and when all the load is snddenly thrown off, the speed must not vary 


more than 4 per cent," Another stipulati 

that “ the governor must have provision for altering the 
engine as much as 10 per cent. sbove to 10 per cent. below 
while the engine is running." Much more trouble has been 

by attempting too fine „ than by for moderate 


ones, it has a rough 
т engines radually slow down, and don't do their share of work, 
while the good engine is struggling along to keep up to its 


» 
Pertodicity.—The number of complete periods of alternations per 
second is stated, and as a rule is either 50 or about 80. 
Temperature Rise.—After a 12 hours’ run at the normal output no 
8 the armature or magnet shall bave a tem more 
60" F. above that of the surrounding atmosp 
perature exceeds that limit by more. than 10° F., the al 
at the option of the en , be y rejected. 
Parallel Running.—The machine must be so constructed that it is 


eril 6000 volts ternating E. M. F., according ion of 
engineer. Bo it will be seen that there is some di "ot opinion 


* Electrical Engineers! Specifications,” although they are most em- 
phatic and concise, are по теш always adhered to. In some 


they ultimately take vertical en 
that it must not exceed 100 re 
buy one running 330 per 


them down at point. of our old-established firms, who 
Ac not encourage cle Bical work, zivo as thelr таза tals aversion 
to the specifications. Finally, a firm can tender away every ont 
they can specify in the case of the engine that it 

foll every condition mentioned in the specification; it shall 
govern perfectly, run continuously, give 94 per cent. mecha- 
nical efficiency, use not more than 12 lbe. of neam n 
I.H.P. per hour, the workmanship and finish | 
price an average one; yet all this is merely a waste of ink and 
paper, for unless this is followed up by юш ишо fo the 
urchaser, and the sitting on his doorstep for a while, they won't get 
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inserted a short length of magnesinm ribbon. 


Yo 43. Мо. 1,090, Остовив 14, 1808.] 


RESEARCHES ON HIGH TEMPERATURES 
AND THEIR PRACTICAL EMPLOYMENT. 


Ах important has recently been published by Gold- 
schmidt in the Zeitschrift für Triektrochemis, in which he 


briefly reviews previous works on the use of aluminium in 
g high temperatures, and then describes the method 
adopts, As is well known, ап extremely violent reaction 
takes place when aluminium unites with oxygen, the 
— temperature of the ese a к 8,000° О. 
In practically to make use e temperatures 
thos obtained, the’ chief difficulty is so to moderate and 
control the reaction that it will perform the required work. 

The first point to be noted is that it is not necessary to 
heat up the whole of the reacting mass to the temperature of 
ignition. It is snfficient to start the combustion at a single 
point only, but this in itself presents some difficulties. In 
gad i ga of metallic chromium from a mixtare of its 
аа with tap 5 these difficult ies may easi] 

overcome by a g at convenient point a sm 
quantity of a mixture of Ышш with a more easily 
reducible oxide, or preferably а peroxide. Lead oxide, 
copper а рин permanganate, and many other sub- 
stances may be employed for this 

One great advantage of this process is that it admits of 
the preparation тие metals free from aluminium ; the 
only precaution which requires to be observed is that the 
oxide to be reduced must be present in slight excess, 

The process is capable of two ‘main a ions. In the 
first place the heat given off by the combustion of a mixture 
of aluminium with any convenient oxide may be utilised for 

„ &0.), or, secondly, the 


heating purposes only (welding 
сае рее aluminium at а high temperature may be 
weed for the. ion of metals or In either 


case only slight alterations in the mode of working are 
. If a moderate heat be required, the j 


m is diluted by the addition of some inert substance, 


which, at the same time, prevents the whole mass from 


- Melting. A convenient mixture of this sort is composed 
. of aluminium and the chea 


| avpilable oxide (0.7., iron ore, 
sand, &c.), which is then diluted either with a өхоевв 
of the same oxide, or with magnesia, lime, &. If, оп the 


ozide of iron, sand, &o., and powdered aluminium, and 
i ined in a wooden box. 


setting fire to the magnesium ribbon, and ав 
is is done, more sand is placed on the top in order 
to keep in the heat. If the contents of the wooden box are 


emptied ont after a short time, it will be found that the rivet 


In order to rednoe chromium from its ozide, a mixture of 
this and aluminium is made and introduced into a 
crucible with m The reaction is started as 
before, and the mixture then added continuously until the 
crucible is full After cooling, the crucible is broken open 
and the regulus of metallic chromium removed. At the 

of the German Electro-chemioal Society, at which 
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the author communicated his paper, he showed а mass of 
chromium, weighing 25 kilos. prepared in this way. By 
making two apertures in the crucible, one for Ше intro- 
duction of the mixture and the other for the outflow of the 
chromium, the process may be worked continuonsly, as in the 
саве of the electric furnace. 8 

It is claimed that the temperature attained is higher than 
in the ordi electric furnace, and that a given quantity of 
material can be put through in а shorter time. Moreover, 
the chromium is also free from carbon ог carbides. The 
slag (alumina) produced in the farnace may be recoaverted 
into aluminium and used over and over again, or it may be 
used for polishing, since it possesses certain advantages over 


emery. 

Almost all metals may be reduced from their oxides in 
Tm way, and eh yield is nearly paste The 3 
alloys, ¢g., chrom-manganin, copper-chromiam, &c., can 
abo be peer The slag from ebe furnace contains 
minute rubies, which owe their colour to chromium. | 
For the preparation of pure metals it is necessary to use 
pure aluminium ; but for heating purposes only, crude (50 
per cent.) aluminium may be employed. Besides oxides the 
oya of certain metals may be reduced in the same way. 
_ The author looks upon aluminium as a “ heat accumulator,” 
since it is 8 to transport it, and by its union with 
oxygen develop, wherever necessary, an amount of energy 
corresponding to that which was originally required for its 
preparation. 

The above is an abstract of an article which may be con- 

sulted in the Zeitschrift für Elektrochemie, iv., (21), 494. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom ali inquiries 
should be addressed. 

20,295. “А new or improved instrument for the direct measure- 
ment of magnetic hysteresis.” W. Pmpprm. Dated September 26th. 
20,813. “ Ап improved fitting for entirely concealing from view 
оци и (or other preparations for reoaiviag rose) and 
roses for electric light pendants or fittings, without resource to screws 

. › walls, or other contiguous surfaces." 

A. E. Porr and О. J. Оооғив. Dated September 26th. — _ 
20,358. “An improved cell switch.” H.J. Е. Уот and J. А, 

HamrrNER. Dated September 20th. ((Complete.) (UE 4 

provements in, or cohnected with, electrical motor- 


. . 20,398. " 
transformers" А. В. Ногмиз. Dated September 27th. 


20,994. " ements connected with the controlling of elec- 
trical clrouits.” A. B. Horam. Dated September 27th. ^ Р 
20,998. "Improvements in electrical switches" A. Warson. 

with electric railways." 


20,446. “Improvements in connection 
G. W. Jo . (В. Hutehins, United States.) Dated September 


27th. (Complete.) | 
20,458. “Improvements in the generation, „and transmis 
sion of electricity." J. Н. Bamxmm. Dated Septem "ro 
20,469. “Improvements in ap for ‚1 T 
; and conveying the drums on which electric Gables mee ОНЫН 
= of carriage or transport.” Т. Оху. Dated Beptem- 
r 


2, 96. Improvements in insulators for h 
like.” J. Тазга and W. TAYLOR. Dated Dept eiie wires and tbe 
. 20,023. “Life saving spring bolts as applied to railwa 

steam or electricity." A. J. DISNBT. Dated September il. 07 
20,528. "Improvements in standard cells for small elect 
Reip а Bnos. & Оо., Lap., and E. F. A. Овасн. ‘Dated 


“ Electro - magnetic mechanism for N N 
MoL Rm and Н. Molammx. (E. W. Naylef, United 
September 28th. 


20,581. 
valves." J. 
Btates.) 
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20,532. “Improvements in, or relating to, electrically-propelled 
vehicles." R. W. BLACKWELL. Dated September 28th. (Complete.) 


20,621. “ Improvements in, or relating to, automatic electric 
switches." О. TURNBULL, jun., and G. 8. Peck: Dated September 
30th. ZEE 8 | 


20,625. “Improvements in means appertaining to the electric 


haulage of vehicles.” W. T. Вміти and J. W. AsTLEY. Dated 
September 30th. - | | 


20,661. Improvements in and connected with distribution con- 
nection or term boards for telephonic systems.” M. Byrne and 
F. G. BELL. Dated September 30th. | 


20,672. Improvements in or relating to aro lamps.” T. SODER- 
тояр. Dated September 30th. : 


20,677. pparatus for starting electric motors.” G. BULLOCK.” 
Dated September 30tb. (Complete.) | 


20,689. "Improvements in electric magnets or magnetic fields." 
O. M. Jouwsom. Dated October 1st. | 


90,734. “Improvements in or relating to telephones and micrc- 
phones. R. НлммЕввтЕш. Dated October lst. 


20,39. “Improved feed mechanism for arc lamp carbors and 
carbon hclders." T. Борввіонр. Dated October 1st. | 


20.753. Improvementa іп alterrating current motors.“ W. 
Lawopow-Davixs Dated October let. 


20,759. Improve menta in the construction and working of 
electric атс lamps.“ LA БосїкткЕ LES Fus D'ADoL FBI Movain. 
Dated October 1st. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, April 204, 1898, g date of application in France.) к 


ABSTRACTS OF PUBLISHED  SPECIFICATIOES, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, snd Birmingham, price, post free, 9d. (in stamps). 


1897. 


88. “Improvements iu or relating to cathodes іп galvano-plastic 
or electrotyping processes.” A. JULIEN. Dated January 186, 1897. 
The cathodes for use in electrotyping are coated, before use, with a 
mixture of plumbago and and a volatile liquid such as essence of 
turpentine, bensine, petroleum essence, petroleum, alcohol, xylol, or 
the like, to which may be added, to give hardness and adhesion, 
resin, colophony, gom arabic, yellow wax, paraffin, Canada balsam, or 
the like. 2 claims. | | 


203. “Improvements connected with accumulators or secondary 
batteries in electrically-propelled vehicles." О. RopEmBunG. Dated 
January 4tb, 1897.  Relates to electric locomotives and motor 
vebicles. When batteries are employed for driving the motors in 
parts of the line not supplied with conductors, they are charged by 
connecting them ар in series with the motors on those parts of the 
line where the conductors are placed. Preferably, the batteries are 
in two , and may be connected as shown on tbe different parte. 
of the line, but other arrangements with a single battory are -also 
described. 1 claim. „ » 


2445. “An improved thermometric electrical circuit closer." 
G. H. Zear. Dated January 20th, 1897. Relates to a mercury 
thermostat which can be aet to close an electric circuit at any re- 
quired temperature in order to actuate a fire alarm or temperature 
regulator. The tube from the mercury bulb is divided into two 
branches, into one of which one terminal of the electric circuit is 
introduced, the other terminal of the circuit being introduced into 
the bulb. The board on which the thermostat is mounted turns ona 
pivot. By setting this board at the required angle by means of a 
scale and & pointer, the mercury can be caused to make contact 
with the pointer at any required temperature. 3 claims. 


7,189: “Improved means for supplying current to electrical 
cars.” M. Отт and A. Вп.вевмакм. Dated March 19th, 1897. 
Relates to electric railways: projections on the wheels depress 
spring pins in the rail into contact with an insulated conductor so 
as to complete the circuit. 3 claims. 


20,668. “Improvements in electrically-operated jigging ma- 
chinery.” A. Buacrssic, Н. WiLsON-YouNG, and A. Brown. This 
is a machine to produce the close settling together of particles, such 
as tea, without direct pressure, by jigging them over a sieve bottom 
by electrical means at an exceedingly high speed of pulsation. To 
produce these rapid pulsations, either the intermittent attractions 
of an electro-magnet against spring reaction are used; or else apply- 
ing opposing intermittent magnetic attractions to the jigging frame. 
4 мш 8. | 


20,669. “Improvements іп or connected with automatic brakes 
for electrically-driven machines.” A. B. Вгосевовт and W. L. Spruce. 
Dated September 8th, 1897. An electric motor is connected to the 
driving gear through a mechanical clatch; having a predetermined 
amount of backlash. When the motor is running normally and 
transmi power, the driven part will follow with the backlash 
behind it; but if, while still running in the same direction, the load 


on the mechanism become negative, the speed of the driven part 
will increase beyond that of the motor, and the part which. has 
previously been lagging will now lead, and drive the motor asa 
generator. 6 claims. p 


1898. 


1,849. "Improvements in electric railways on the conduit system.” 
N. H. Batroun and E. W. Surrn. Dated January 23rd, 1898. 
Relates to electric railways and tramways with road contacts or 
sectional conductors, which are connected to the main conductor by. 
a trolley running in an enclosed circuit, and ‘kept in touch' with the 


vehicle:by electro-magnets. The cover of the conduit is built up of 


transverse iron bars separated by non-magnetic material and: beld 
tcgether by bolts. These bars complete the magnetic circuit between 
the trolley and the vehicle. The road contacts or secti con- 
ductors inside and outside the conduit may be attached to the cover 
or otherwise placed. 3 claims. ro | 


10,557. "Improvements in, and relating to, electric furnaces.” 
Т. Jackson. Dated May 9th, 1898. A combination of blocks and 
plugs of fine platinum coils encircling the respective parte of Ай inner 
Shell, composed of а compound of fireclay, so that any part of the 
whole inner shell may be brought into requisition. There is also a 
method of gov the furnace, so that any particular part of the 
whole may be beated separately or simultaneously. 3 claims. 


10,585. “Improvements in electrical resistances.” Toa CumursoH- 
ELEKTRISCHE FABBIC PROMETHEUS GESELLSCHAFT NUT BESCHANETBBR 
HartTunu. Dated May 9th,1898. Electric resistances, consisting of 
layers of copal varnish burnt.on metallic surfaces as insulating 
material, and layers of precious metal burnt on these copal layers as 
resistance material. The copal layer will not carboniee at the same. 
temperatures at which metallic lustres or enamel colours are. 
deposited. 1 claim. 


10,599. ‘Improvements in electrical devices for igniting liquid 
burners.” Tus RzroRM-PzTBOLEUM-BELEUOHTUNG and E. Warn. 
HAGEN. Dated May 9th, 1898. When this invention is used with 
a lamp, я semi-globular receptacle is used in which is an 
eleetrical contrivance capable of generating and maintaining an 
electrical current of predetermined strength. This receptacle has 
а removable top, which is provided with a similar depression in its. 
пррег surface. Secured to and near the centre of the lower sprface, 

this top is an electrode, and surrounding the walls of the depres- 
sion and vertically movable is a second electrode. . These two 
electrodes form the poles of a galvanic element. Above the electrical’ 
generator is an oil reservoir with a depending projection on its lower 
side which fits the depression of the receptacle cap. Oa one side of 
this reservoir is a vertical opening formed in the upper surface of the 
generator top; passing through these openings and engaging the eleo- 
trode at its lower end is a post sustained in a supported pese by 
a spring. On the upper side of the reservoir a burner is mounted 
with an igniting spiral near its wick. The burner bas a spring con- 
nected with it that has 
9 claims з 


11,051. “Improvements in ceiling roses for electrical purposes." 
W. P. THEKRMANM. Dated May 4th, 1898. A ceiling rose is provided 
with an insulating partition, formed or secured on the base to 
separate the connecting plates. The flexible conductors are 
through separate holes, in the partition, and through V-shaped 
openings in ite sides to.the connecting plates. 4 claims. : 


18,709. " "p UE E in or relating to the electric propulsion of 


connection with the generator. 


UNE E E E. KASELOWSKY. epp June n е 
e electric energy is on & mov sta anc 
supplied to motors distributed over the whole length of the trai. 


Tbere are two separate controlling 

trolling apparatus in which controller bars are connected with the 

dynamo and also with a secondary battery placed in the travelling 
wer station, by means of a conductor provided with couplings 
an — with posi adin alina bete the bars, 

apparatus are pro corresponding coup tween the 

so that by means of contact bars can either be conveyed through the 

car, or, after removal of respective contact bars, be ‘utilised to con- 


nect to the motor conductors of each separate car for the purpose о? 


, each provided with a con. 


attaining an easily controllable and simple composition of the train, 
and thoroughly reliable and extremely economical actuation. 1 claim. 
13,788. "Improvements in electrical ” Р, A 


EMMANUEL, Dated June 21st, 1898. This invention consiste in 
passing steam or hot or cold water through a metallic tube coiled 
the form of a series of inyolute and evolute spirals, and асое 
this fluid to escape into a metallic funnel-shaped receiver. Th 
ee by the fluid through the spiral coils is 
then caused to induce a secon current in ces of a conducto 
surrounding the generating coils and receiver. 20 claims. | 


13,960. ‘ Electrode for accumulators.” H. Damm. Dated June 
23rd, 1898. An electrode on a frame of lead wire web, which sarves 
as а support to the effective or active mass of the electrode. 1 claim. 


telephone transmitters.” 
A. 


à forked sliding piece, which carries one of the terminal wires. The 
fork takes into a groove on the stem of the instrument. 4 claims. 
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THE SUPERSESSION OF THE 
TROLLEY. | 


A MILD thrill of surprise may have been felt by readers of 
the Westminster Gazette last week when they read the 
declaration of the doom of the trolley from ло less an 
authority than Dr. Silvanus Thompeon. It was not the 
only paper in which the Doctor enacted the róle of. the pro- 
phet, for we recollect seeing a similar ktatement in one of the 
great Lancashire papers. The hostile attitude to the trolley 
and all its works is shown in the last lines of the letter pub- 
lished in our London contemporary. Says Dr. Thompson: 
“Tf in Monaco electric cars can be run without overhead 
wiree, and without a slot in the roadway, or а conduit under 
the slot, it is certain that they can be run in England also. 
In fact, a short line on private ground is running in the 
north of London. London has done well to wait for some- 
thing better than the overhead trolley wire. But the slot 
conduit is not the alternative nor the beat alternative.” The 
question that naturally arises is, what is the best alterna. 
tive? The answer is given clearly and emphatically in the 
Pall Mall Gazette of the 13th inst., wherein is described 
with much garniture the Thompson-Walker surface contact 
system, which shows that there was more in Dr. Thompson's 
letter than appeared on the surface. We are not going to 
waste apy time by traversing the non-technical statements 
of our contemporary, it is obviously in the hands of its 
writer, who has apparently considered the eubject of tram- 
way traction with the open mind that proceeds from 


` a limited knowledge. 


. Nor do we wish to condemn off-hand the system invented 
by Dr. Thompson and Mr. Milea Walker. We believe it 
has—and Dr. Thompson will forgive us for saying so—rcome 
ingenious features. So also bad Lineff's, the Claret- 
Veulliemer, Kent & Pringles’s, the Westinghouse, and the 
host of others which were expressly invented to supersede 
the trolley. There is no branch of electric propulsion that 
presents more allurementa to the inventor than the surface 
contact system, and scarcely no subject has called for a 
larger. number of patents. They lie, for the most part, 
decently interred in the recesses of the Patent Office, albeit 
occasionally disturbed by коше eager inventor, anxious. to 
know if he has been anticipated. For all we know, the 
field in the north of London may be the cradle of the future 
universal system of electric traction, and Prof. Thompson 
may, by the aid of his invention, sweep away the “hideous 
erections” of to-day. 

But when he declares through the medium of the newr- 
papers that the trolley is doomed, he ought to tell the public 
why he thinks so, considering that of 204 companies in 
Earope, 178 employ the overhead system, and only 
eight are worked from underground. It is no new 
experience for an inventor to take an exalted view 
of the product of his brain, and we see no reason to 


acquit Dr. Thompson of taking an exaggerated measure 
D 
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of his invention. When the system, which is being tried 


in a field at Willesden, has convinced experts of its utility 


under practical every day conditions, there will be a 
boundless fizld for it to exploit. | | 

It has been ап uphill struggle to convince the public 
authorities of this country that the overhead wire gystem is 
neither so dangerous nor so unsightly as many have 
declared it to be, and many have, in spite of conduite, 
and notwithstanding surface contact systems, declared 
themselves in favour of it. Only on Tuesday, at the 
meeting of the London County Council, the Rev. Fleming 
Williams spoke of а recent visit to Halifax, where the 
overhead system was in use, stating that he went there 
prejudiced against it, but now, from practical experience, 
approved of- it. No one argues that it is perfect, but 
the method which is going to supersede it has to convince 
the army of practical men who have been responsible for 
the 80,000 miles of oyerhead trolley which exists to-day. 
Dr. Thompzon’s utterances may be useful to such bodies as 
the County Council, the majority of whose members have a 
rooted aversion to overhead wires; but though it may help 
to stave off such systems for London, we do not think we 
shall be brought any nearer to a surface contact method. 
The former has proved its utility and Ив limitations, but the 
latter has not. | 

Still, as we aball probably have examined the system 
before our next issue is published, we will reserve any 
remarks on mercury switches, relative coste of conductors, 
and permanent ways sine die, 


2 ———.—.—..— 


| . . .Is the winning of metale, as is well 
Use ала the known, immense quantities of waste pro- 
Products. ducts are formed. It is extremely difficult 

in practice to obtain more than a moderate 

-percentage of the metal from the ores and mach of it is lost. 
But there is another direction in which vast masses of 
material are produced in metallurgical operations which 
cannot be utiliged, and the great slag heaps which are to be 
found in the vicinity of blast furnaces tell their own story. 
Of late years some attempt has been made to convert slag 
into bricks, mortar, and cements with some success in Ger- 
many and America; but little effort has been made in this 
country up to the present. A means of dealing with the 
slag has recently been discovered by H. L. Hartenstein, 
а metallorgist of Bellaire, Ohio, by which the waste 
products from metallurgical furnaces can be utilised. 
Molten slag is mixed with very finely divided carbon (coke 
dust), and subjected to the action of a powerful electric 
current, whereby the carbon and the oxides in the slag react 
to form carbides of calcium, alamininm, and silicon. The 
mixture may be made cold, and reducing gas may be in- 
jected whilet it is being heated electrically. Or the carbon, 
suspended in the waste gases from the blast furnace, may be 
injected into the molten elag. Three parta of slag shculd be 
incorporated with one part of carbon. The operation is 
conducted in a rotatory converter, mounted on hollow 
trunnions, and divided into two compartments, so arranged 
that by the rotation of the vessel, the fluid charge may be 
run from one to the other. One of these compartments is 
provided with tuyeres communicating with the trunnions ; 
the other has electrodes, through whioh the current is in- 
troduced. The blast pipe outside the trunnions is fitted 
with a hopper and a rotating feed for introducing the coke- 
powder into the blast. One trunnion may be used with 
reducing gas and one with air, the gases being mixed at the 
tuyeres. The molten slag is introduced into, and the fluid 
carbides are poured from the converter, through the nose. 
We recently heard of another process for introducing carbides 
which is being exploited by J. Landinof, Stockholm. The 
palverised raw materials of the carbide which it is desired to 


Mu 


E produce (oxide or carbonate of lime and carbon in making 


carbide of calcium, silicic acid and carbon for carbide of 


silicon, and во on), are mixed together with the addition of ` 


& proportion of tar or other raw material containing hydro- 
carbon, and are formed into briquettes by heating and 
ressure, with or withont the addition of some flux contain- 
ing the substance the carbide of which is to be produced ; for 
instance, calcium chloride in the case of calcium carbide. 
The uniform mass thus produced is introduced, with or with- 
out preliminary heating, between the carbons of an electric 
furnace, the electrodes of which may be made movable about 
their longitudinal axes to obviate their &lagging together 
with the bloom formed. " 


uu Pror. CHUNDER Возе in a paper read 
Por dle. Defore the Royal Society last March, 
described further experiments on the 
polarisation of electric radiation by lamellated and fibrous 
structures. He had shown in a previons communication 
that a pair of books may be conveniently used as a polariser 
and analyser, the layers of leaves transmitting only radiations 
polarised in their own plane. In this paper further details 
are given of the construction and use of a convenient polari- 
scope on these lines. He had previously found that a bundle 
of parallel fibres, such as jute, held at an angle of 45° with 
the direction of radiation, produces double refraction, the 
velocity of propagation in planes parallel to the fibres bein 
different from that in planes at right angles to them. I 
the bundle be paoe so that its fib-es are parallel to the 
direction of radiation no effect is produced. He now 
shows that if the last bundle be twisted, forming such a 
structure as a piece of spun yarn, the plane of polarisation 
is rotated, the direction of rotation changing with the sense 
of the twist Such a bundle has no polarity, its properties 
are identical at the two ends, it may be reversed in direction 
without affecting its action, and similar bundles in all possible 
directions will produce rotation in the same sense. Space 
through which the radiation is being transmitted may be 
filled with euch bundles, and their action will be additive. 
If the radiation after parsing through a space filled with 
such bundles were reflected so as to return through them, the 
plane of polariration in the second passage would be rotated 
through the same angle as in the first passage, but in the 
opposite sense, во that it would finally emerge polarised 
in the same plane as that in which it entered. If 
the radiation passes through two «qual bundles twisted 
in opposite senses, the two neutralise one another's actions, 
and the plane emerges as it entered Во if the space be filled 
with bundles, one half twisted in one sense, the other half in 
the other, the resultant action will be nil. Prof. Bose 
observed that this structure is a very perfect analogue of the 
action of the two varieties of sugar. Dextrose turns the 
plane of polarisation of light in one direction, levalose in 
the other, while an inactive variety may be obtained by 
mixing the two. The comparison is of great interest, inas- 
much as no mechanism had previously been suggested by 
which, without any molecu'ar polarity or crystalline arrange- 
ment, which could not be supposed to occur in а liquid 
solution, rotation of the plane of polarisation could 
be obtained. Prof. Bose clearly distinguished between 
the two cases in which rotation of the plane occurs. 
(1) The rotation induced by magnetic field: this rotation 
among other things is dependent on the direction and in- 
tensity of the magnetic field, and is doubled when the ray 
is reflected back. (2) The rotation produced by saccharine 
and other solutions, when the rotation is equal in all direc- 
tions and simply proportional to the quantity of active 
substance traversed by the ray. The rotation in this case is 
neutralised when the ray is reflected back. It is not difficult 
to see how the first effect can ba produced on the sort of 
hypothesis used by Prof. Poynting to explain the Zeman 
effect. (See articles in EnLEoTRICAL Review, Octobr 7th 
and 14th), and by Prof. Fieming to explain the magnetica- 
tion of iron; but Prof. Bose has been, we believe, the first 
to suggest a mechanism which might produce the second 
effect. This mode of attacking the problem of the fine 
constitution of matter in relation to light, by means of 
coarse structures and radiations of comparatively long wave 
length, promises further interesting results. 
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THE ELECTRICAL REVIEW. 


. DROP IN VOLTAGE IN SHUNT-WOUND 
DYNAMOS. 


— 


WarrwG to the New York Engineer on this subject, Mr. 


A. R. Curtis says :— | 


“Perhaps one of the most puzzling questions to the 


ordinary station superintendent; or engineer is why the voltage 
drops in a shunt-wound machine as the load increaser, and 
why cutting out resistance in the fields brings the voltage up. 
“The three primary factors which determine the number 
of volts which a dynamo is generating are the speed, the 
number of conductors (amount of wire on the armature), and 
the strength of the magnetic field as set up by the field coils, 
“Right away then we can account for a part of the drop, 
since we know that all. steam engines and water wheels wil 
slow-up slightly with any increase of load. | 
“After an armature is once wound the amount of wire on 
it, of course, is fixed, so that this does not effect the voltage. 
“We must look for the main cause then in a decrease of the 
strength of the field. For convenience the strength of any 
field is measured by the number of so-called magnetic lines 
flowing out of the north pole into the south just the same as 
we measure the strength of a current by the number of 
amperes flowing from a positive pole to a negative pole. 


nt the main magnetic 


ht across the machine represe 
lines, The small circles represent end of wires. Those in the corners 
those surrounding 


Arrows passing 


are on the field coils, and the 1 circle, are on the 
ature, А ù a тыш » 


"These lines, of FFV 

“ae в. кз 
) thefigure to beasection taken right down throug 

the middle of atwo-pole machine perpendicular to the shaft. 

The ends of the wires on the fields and on the armature are 
by the circles, | 

“Those which have crosses in them represent wires in 
Which the current is flowing away from the observer and 
those with dots in them represent wires in which the current 
is flowing towards the observer. 
be figure shows the directions of current and of rota- 
tion of the armature when the machine is generating current, 
and with the brashes set on the line, A B. 

This line, A в, is called the line of commutation, and the 
"тагы in the armature on сии of this line always 
opposite directions as here shown. 

“The brushes on nearly all dynamos are sbifted ahead 
(from the vertical), во that with all dynamos that are running 
there are а certain number of conductors at the top with 
current in them in one direction, and the same number at 
the bottom of the armature with carrent in them in the op- 
ата direction, This is shown here between the lines C D 


‚ Now notice that these conductors form just the same as 
gs field coil which always acts just opposite to the main 
hes coils. As the current in the armature increases, the 
done ing effect of these conductors increase, thus cutting 

own the strength of the field and thus dropping the voltage. 
Bat the drop in the voltage due to this, and the decrease 
m spæd will cause a still greater drop in the voltage due 
? the following reason :— iut 


“Shunt fields are connected across in parallel between the 
two terminals of the dynamos, and hence the current flowing 
in them will depend upon the differenoe in voltage between 
these terminals во that this first drop ^ it were) in voltage 
cuts down the current flowing in the field coils, which in turn 
lessens their magnetising power, which in turn drops the 
voltage still further. | с 
Again, as the load increases the whole machine gets 
warmer and this increases the resistance of the armature, 
which, being a part of the whole circuit, drops the voltage 
slightly and this same heat increases the resistance of the 
Ve coils, thus again decreasing the current flowing through 

em 


“ The immediate effect of an increase of load then is :— 

“1. Drop in | 
2. Decrease in strength of field. 

* 8. Increase in resistance of armature and field coils. The 
secondary effect of all three of these is to drop the voltage 
and this drop acts to cause still more of a drop. 

“ Catting ouc resistance in the circuit with the field coils 
simply allows more current to flow through the field coils thus 
increasing this magnetising effect sufficiently to bring the 


ОР up to what is 
“ This means that the field coils were made stronger than 
was necessary when the dynamo was built."  . 


AN IMPROVED ELECTROLITIC STAND. 


THOSE who do research work in electrolysis bave felt for 
some time the need of an improved stand. Dr. Hugh 
Marshall has succeeded in supplying this want, and at a 
recent ing of the Scottish Section of the Sooiety of 
Chemical Industry he exhibited one of these new apparatus. 
The improvement in the electrolytic stand consists 
primarily in the method of making connection with the 
electrodes. In most stands the connecting wires are brought 
directly to the supporting arms, which are insulated from 
one another by means of glass rod forming part of the 
supporting rod or of one of the arms. The wires in such a 
cage are very apt to get in the way, especially when space is 


limited, and the stand may be shaken or upset by the wires 
becoming entangled with other apparatus, &c., while being 
shifted. This is avoided in the present stand by bringing 
the wires to fixed terminal binding screws in the Ka which 
is made alk suitable equ material, and these terminals 
are in direct connection with separate parts of the supporti 
Roi bering бажына = AE 
The base of the stand consists of a slate block 6 inches x 
4 inches x 1 inch. The lower part of the vertical support 
consists externally of a glass tube 6 inches x } inch, having 
at its lower end a flange about 2 inches in diameter, and 
about ] inch thick. The under side of this flange has two 
projecting pins which fit into corresponding holes in the 
slate. The upper end of the tube is fitted with a vulcanite 
collar through which passes a brass rod 15 inches long. 
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Above the collar this rod has a diameter of § inch; the 
C 
on passes axially t ug rass tu 

through a hole drilled in the slate base near one end; the 
under side of the slide is countersunk to allow of а brass nut 
being screwed on to the end of the rod. А binding. 
screw terminal is fitted on the base at the side, being 
held in position by a nut also sunk into the under side of the 
slate; it is connected with the central rod by means of a 
stout copper wire or strip also embedded in the alate, 
The other binding screw is fixed directly on the flange of the 
brass tube. 2 

To put the parta of the apparatus together the bottom of 
the flange is first covered with waterproof cement and placed 
in posit on over the hole in the base; the vulcanite collar is 
inserted into the npper end of the brass tube, and the rod 
passed. through во that its shoulder reste on the collar and 
the screw end fits into the hole in the slate; the loop of the 
connecting wire or strip is plaóed over the end of the rod, 
and the nut finally screwed tightly on, binding all firmly 
together, The lateral sorew is fixed in position in a similar 
manner, after which the hollowed out parts on the bottom of 
the slate are filled in with wax or cement to protect the 
connections. E 

The figures represent sections through the two principal 


pa of the apparatus—the vulcanite collar апд ће end of 


In this way the central rod is insulated from the surrounding 
tube and held in position by the slate and the vuloanite 
collar, and each part of the support is connected with one of 
the terminals. The electrode supports consist of a brass ring 
with boss fitting fairly closely on the brass tube, and of a 
brass rod with boss similarly fitting the upper part of the 
yertical rod. The cathode ri the usual three small 
platinum studs to support the The extremity of the 
anode rod is comp of a binding screw and washer to 
clamp the anode wire. All non-contact parts are 
or, better still, the whole external metal surface may be gilt 


or А | 
| The electrode supports can be freely moved about their 
respective parts of the vertical support without the least 
trouble from the wires. The.terminal connection being close 
together and in a fixed position on the stand, a flexible 
insulated double lead may conveniently be used for joining 
up. All binding screws are Post Office pattern. 


NOTES ON COMMUTATOR DESIGN. 


By F. J. A. MATTHEWS, 


CONSIDERING that oo of direct current dynamos 
and motors can now bs bought with an efficiency of from 85 
to 94 per cent., and that by the expenditure of so many more 

unds a higher degree of бт сап easily be obtained, 
бозан have now only two problems to consider, first, to 
cheapen the cost of production, and, secondly, to improve 
the general running and life of dynamos. With increasing 
wage rates and shop expenses, the first seems im probabl 
the cost of production being more pug to have an up 
rather than a downward tendency in future; there is, 
however, ample room for improvement in many of the 
machines now on the market, but this improvement can only 
be brought about by paying attention to details. Е 

It is questionable whether in cotton mills, for instance, 
where the hours of lighting до not exceed 500 per annnm, it 
is not more economical for the mill owner to purchase for 
less money а dynamo having a lower percentage of efficiency 
than pay a high as for а machine with an efficiency of 
91 per cent., ав the saving in coal is not commensurate 
during such short runs with the percentage set aside for 
depreciation and interest. But what is of the very greatest 
importance is that the machine when set to work should run 
with the minimum of attention and absolutely no sparking. 
This defect ог E in a greater or leas degree, is most 
prevalent in mill d ов, and yet if only one half of the 
attention devoted by designers to attempt to screw 1 per 
gent, higher efficiency out of the machine were paid to 


uered, 


details both in the drawings and also while the work was 
passing throngh the shops, very few complainta would have 
to be made on this account. | 

The causes of sparking may be classified as follows: 
. 1. Faults inherent to the dynamo design, 

2. Faults due to bad setting of the brushes, 

8. Causes entirely outside the machine, 

4. Faulty construction of the commutator. 

5.. Bad connections. 

6. Commutator too small. ( ; 

In the present article we are more oonoerned with the three 
latter causes, and so may briefly dismiss the first three, —— 

1. These faults are, broadly speaking, two-fold : .. 

(a) Unsymmetrical winding; (2) too weak :- u field, and 
each denotes lack of ce and designing. | 

2. These faults are again two-fold: (a) brashes not being 
diametrically opposite, and not on the nentral plane ; in either 
case this is more a matter for the dynamo attendant, although 
the designer should contrive to secure such a degree of fixity 


of lead, that the lead of the brushes does not require to be 
altered with every slight fluctuation in the load; (5) the 


brushes not bearing on sufficient width of the commutator, 
the brushes should be get to cover one and a half sections, 
plus one and a half pieces of mios. Referring to fig. 1, 


? R B, plane of requisite reversal. 
Fie. 1, 


where the brush covers one section only, the coil, c, just 
coming under tbe brush, is carrying current in & right-hand 
whorl; but when it reaches the sour of the coil, b, it will 
have to carry current in a left- whorl, as it will have 
passed from the y series into the z series of coils; therefore, 
while short-circuited under the brush, the current must first 
die away, and in order to obtain sparkless commutation, a 
reverse current of the same strength as tbat carried by the 
z series of coils must be generated in it. Take the case of a 
commutator built up with 60 sections, and running at 1,200 
revolutions per minute, the time each section is ander the 
brush is туб part of a second, and we know that, in ac- 
cordance with Lenz's laws, there will be a force opposing 


the dying away of the current, and then a force opposing the 


generating of a current in the ite direction, in addition 
to which the ooil must be manly i 


It ія not impossible to get sparkle commutation with a 


x y in the plane of requisite. 
reversal; the time for all these forces to act is very short. 
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brosh covering only ойе section; in fact, many machines are 
so running, but to pat а dynamo under the charge of the 
ordinary dynamo attendant found in a mill, with brushes so 
set, is а little risky, as the condition for sparkless commuta- 
tion in such а case is, that the plane of requisite reversal 
exactly through the centre of the ооп, and the 
ightest variation in the load will have a tendency to shift this 
king. In fig. 2 the brush is shown 
sections; here two coils are short 
in place of one, as before, with the result that the 
total time under the brush is very considerably longer; the 
plane of requisite reversal will now lie throngh the centre of 
coil 6 во that the current in any coil coming up under the 
brush will have time to die away, and even a slight reverse 
short circuit current may be generated in the coil before 
arriving at the plane of requisite reversal. Should, now, 
this plane vary owing to a fluctuation in the load, the spark- 
ing will in no case be as heavy as it would with a similar 
fluctuation were the brushes covering one section only. 

3. These faults are caused either by (a) vibration of the 
dynamo, (b) bad joint on the belt causing the brushes to be 
| ifted up and down, (с) l 
ve, in reality, nothing to do with the design, 
paid to these points by whoever puts 


Having glanced thus briefly at these preceding causes of 
ing which are not due to the design and construction of 

commutator itself, we will now deal more fully with- 
faults which can, and ought to, be guarded against when 
the commutator is either designed or in process of being 


built, 

4, The conditions for а sound commutator are, that it 
shall be absolutely rigid, evenly balanced, truly turned axially 
that the metal shall be homogeneous. 
Another condition is, that each segment shall be thoroughly 
insulated from its neighbours and from the sleeve. 

Absolute rigidity can only be attained by the exercise of 
the utmost care, not only in the design, but algo in the build- 
of the commutator, for in all commutators the method 
ing the various segments together is ve 
from being 8 sound mechanical construction. 

fundamen 


P a] thas cte 


bat attention abould be 


eae two methods, but they are only variations of the same ` 
ciple, Each of these two methods has its advantages and 
For the type shown in fig. 8 there can be- 
ngth is required on the shaft for nuts and 
uent saving in length of the sleeve and 
t with rolled cop 
connecting Ings from the inductors before the 
ends are turned up. On the other hand, the 
commutator is short, for ав soon as it has, worn 
B, the brushes will rest on the ri 
shown in fig. 4 the great 
commutator, which can now be worn down - 
m; the disadvantages being, first, the longer 


bars the sections 


length required on the shaft, and secondly, and more important, 
the greater amount of time in building up the commutator 
when made of hard rolled copper bars, as the various seg- 
ments have first of all to be put together, and the dotted 
part, D, fig. 4, must be turned off, and the whole taken in 
pieces again before the commutator lugs can be attached, the 
time of this building up and undoing being saved if the type 
of fig. 8 be adopted. Each manufacturer must decide for 
himself which of these methods is the best, as neither of them 
has any real advantage as regards the solidity of the com- 
mutator; what is of real importance is that the rings, О C, 
should well cover the у 'в of the segmenta so as to secure a 


good grip. З | | 
In а commutator with bars 14 inches deep, 6 inches long, 
8 inches external and 5 inches internal diameters, running at 
1,200 revolutions per minute, the centrifugal force tending 
to throw the bars outwards is equal to 2,700 lbs., or with 
60 sections in the commutator to 45 lbs. per section. 
Between the collar, c, and the y of the sections some insulat- 
ing material must be placed, and even to-day many of the 
smaller makers use for this purpose fibre washers, one of the 
very worst materials possible, ав not only is it hygroscopic 
with consequent varying degrees of hardness and rigidity, 
but it also, under the action of heat, rapidly deteriorates in 
other ways; and it will be readily seen that if it once only 
slightly looses its hold the high centrifugal force will cause 
some of the sections to rise, and the result will be disastrous 
to the commutator, rapid wearing away and oscillation of 
the brushes, and development of flats owing to the 
edges and unevenness of the risen bars. The only sub- 
stances that up to the present have proved of any serviceable 
nature for these washers are either pressed mica or micanite, 
and considering that Messrs. Bergtheil & Young now issue 
an illustrated price list of micanite commutator washers 
suitable for all sizes, and that the cost of these 
does not exceed the cost of fibre ones, there is 
no longer any excuse for the nse of washers made of the 
inferior substance. Another fault which may arise, and in. 
many cases has done so, with the use of fibre washers, is 


for the outer ring to looséh’ its hold, ahd the friction of the 
brushes causes the commutator bars to become inclined at ап 
angle, instead of being ekg with the shaft, with the result 
that the outer brushes have a forward lead in comparison 
with the inner brushes; this is а case which the writer has 
observed in more than one machine which he has been called 
in to inspect after some months of use. Even employing 
mica, or micanite washérs, it is of the highest importance, 
in order to prevent subsequent slip, to see that the nuts are 
well tightened up ;. this can only be done by having the com- 
mutator heated after the first tightening up, and upon allow- - 
ing to cool, again screwing the nuts up in the lathe ; further, 
the nut, E, (ig. 3) securing the commutator to the Bleeve, 
should either be in duplicate, or should slightly overhang the 
sleeve, so that the nut, F, securing the sleeve to the shaft 
may act as в check nut. Е MEM PE A 
. Another point of vital importance is to see that the com- 
mutator segments, washers, sleeve, &o., are entirely free from 
all dirt, turnings, borings, or filings, as the presence of these 
in the commutator will cause Pid of fire running round the 
oommutator, and although in all probability this dust will 
soon burn out, and give no further trouble, yet in building 
such & aet gend m mechanism as a dise а good 
mianager will leave nothing, that is avoida > exercise 
of a little close attention, to chance, id һу a 

5. In order to prevent the formation of flats, owing to 
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some bars wearing away faster than others, it is necessary to 
secure the same degree of hardness in all the bare, by using 
a perfectly homogeneous metal; but copper being a metal 
that varies ко greatly in the melting pot, the use of cast 
ғертепів must be abandoned, and hard rolled copper subeti- 
tuted. The worst of this is, that either the bars must be 
made to the top of the lugs and then turned down along the 
blade—which wonld make a thoroughly sound piece of work, 
but is too costly for any manufacturer to seriously entertain 
the idea of—or else lugs must be let in. The usual method 
is to make а saw cut at an angle of 45° and then let in a 
copper strip lug, as shown in fig. 5; when this is done, it is 
most important that the connection at a should be thoroughly 
sound, as it is-owing to bid contacts that а vast amount of 
heating arises in electrical work. The only metbod which 
recommends itself to the writer is (o have a saw cut through 
the centre of the bar and solder, or preferably braze, the 
lng in, and then to drill and risct it. | 
6. Above all, the commutator shonld not Ъз too small for 
Ив work; it is frequently stated in dynamo specifications, 
“no part of the machine to rise more than 70? F. above the 
surrounding atmosphere. at the end of six hours’ ran with 
full load ;" this, as regards the commutator, is far too high. 
Take the case of the commutator referred to above; if this 
rises to 70° F. it would tend to lengthen °0005 of an inch, 
and if the insulating ring is not thoroughly rigid it would 
give, and upon cooling the commutator would b> alack, and 
the troubles enumerated before would arise upon the next 
run. If the insulating washers are ab:olutely rigid, then 
they and the sleeve, nuts and end rings, c c (fig. 8), would 
have to withstand a stress of something like a ton to the 
equare inch, and the consequences might be very Berious, for 
while the whole might stand firmly together, still the danger, 
with innumerable successive rans, would be very great, of either 
the sleeve giving way and breaking, or else of the bars 
buckling in the centre, when we should have the old sequence 
of events, rapid wearing away of the brushes, owing tothesharp 
edges and t^e development of flats. Here, again, the good 
d-signer will leave nothing to chance, but will do away with 
all fear of danger by making а commutator of such ample 
section thst the heating effects shall not cause any such 
rise in temperature. Even with а considerably less rise 
there will always be a etrain on the sleeve, and hence is seen 
the necessity of making this of gun-metal of ample section. 
As we saw at the firet, a commutator is a most un- 
mechanical construction, fudged from an ordinary engineers 
point of view; yet with careful designing and supervision 
daring construction, and in the hands of an attentive dynamo 
tender, there is no reason why this, which has always been 
the weak part of direct current machines, should not 
thoroughly retrieve its character, which a little time ago it 
was fast losing. 


ELECTRIC BELTS IN AMERIOA. 


Tux following comments, reproduced from the New York 
Electrical World, in regard to electric belt impostures in 
America, will be read with considerable interest by those who 
are acquainted with the history of electrical quackery in ія 
country, er the electric body-belt branch of the 
business. hy does not our contemporary commence a 
righteous warfare in the camp of those who are responsible 
for the impostures ? The conntry which lias done so much 
to encourage legitimate electro-medical science should hardly 
allow the quack to be во rampant, while England is, for the 
moment, tolerably free :— 

“The country newspapers having a circulation among 
farmers, and the religious weekly having a circulation among 
familice, seem to be the principal places in which one reads 
advertisements of ‘electric belta’ for the cure of all kinds 
of disease to which the human frame is liable. As has been 


роши ont recently in these columns, it seems to be the 
uty of the electrical press to expose, wherever possible, the 
fakirs who do во much to bring the profession into discredit, - 
and to throw a certain obloquy upon the name of things 
eleotrical. Among these are the enterprising manufacturers 
of the remarkable mechanisms known and advertised as 
‘electric belts? The advertisements guarantee the wearer 
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— 


— 


of one of these an immunity against pretty nearly everythi 
but a violent death, and generally tell, in learned je 


about the benefits to be derived from the more or less. 
powerful currents of electricity generated by their appliances. 


and absorbed into the system of the wearer 


In the first place, if it were trne that the beneficial results. 


to be derived from the application of electric currents to the 
body amount to the half of, what these fakirs claim, the use 
of electricity ought to be carefully restricted to practitioners 
who understand its application. So powerful a medi 


medicament 
can only be dangerous in the hands of the unenlightened, for 


all the agents of the pharmaoopœia that possess great curative 
power are also able te do equally great if wrongly 
or ignorantly administered. This view of the matter is, 


however, based upon the purely gratuitous assumption that. 
electric currents have any directly beneficial effect upon the. 


system. If this be true, it certainly is not proven. While, 


in the: hands of competent specialista, the use of electricity: 


in the treatment of disease is a and valuable 


means, it by no means follows that the mere putting of part 
y in an electrical circuit will have any effect. 


of the 
whatever, save a disastrous ог at least uncomfortable one, 


if the current is strong enough. -Hence the pretensions. 
_of the makers of electric belts are ridioulous, even assuming 


that their contrivances produce a current at all. 


As a matter of fact most of them do not produce a current 


of measurable volume, They are generally. made of bits of 
copper and some other metal, out into more or leas faatastic 


‘shapes, and grouped together in a structure such that they 


gre in contact with the skin of the wearer. Under these 


‘circumstances there is, no doubt, some potential difference 
get up between the. metals, bat. it is, of oourse, immediately 
"destroyed by the metallic contact between them. If it were . 
“hot—that is, if there were a genuine 


ntial difference 
maintained between particles of dissimilar metals in contact 


with the human skin—the phenomena of cataphoresis would 
certainly ensue and the substance of the metals or their 
Oxides would be carried locally into the wearer, who would 
discover this fact by the breaking out of sores where the 
belt was in contact with him. ме thing the makers 
| ibility by so elaborately 


d against this unhappy 


ort-circuiting their metals that not а trace of a. volt can. 


be found anywhere about. the belt. 
The whole thing is ridiculous, were it not for. tha fact that 
віск people are swindled out of their money by the. purchase 


of these things. It. is ү that they even. sometimes 
perform a genuine cure, if th ) C 
of nervous origin and he has sufficient faith, It is 
known that a potato carried in the pocket will cure those. 
who think they have rheumatism. 
but the potato is just as good and cheaper.” 


- 


THE GLASGOW CABLE RAILWAY. 


Tuis solitary example of an underground cable road is held 
to have been justified by the conditions of the service. 
Cable roads are peculiarly suited to lines of heavy ients 
and frequent service, for the grades balanoe over the whole 
circuit and descending cars give back work to help the cable 
to haul ascending cars. The Glasgow line is a oironlar rail- 
way of double track, run in two and there is & rope 
in each tunnel. The circuit is 64 miles. Cassier's Magazine 
Bays it twice dips below the river, and. while it-competes 
with the surface trams and the steam railways above, it also 
serves portions of the city not otherwise served. 


Weighted. with much purchased proparty along its route, 
y deeply 


the tunnels are not generall buried—as little as 
7 feet in one place—but averaging 29 feet throughout. The 
8 at curve is 680 feet radius, the gradients under the 
Clyde are l.in 18 and 1 in 20. The rails are only 60 lbe. 
per yard. Stations are all at the top of gradients of 1 in 
40, which serves obviously more than one useful p 

The cable is exposed. There is, of course, no need for а 


channel and slot, and this permits of a good and capacious : 
grip. Cable sheaves are 80 feet apart in straight seotions, . 
and 8 to 9 feet on curves, and £o arranged as to be clear the 


gripper. Cars weigh 9 tons, trailers weigh 5 tons. They are. 


40 feet long overall or 32 feet inside, and they seat 48 persons. 


e disease afflicting the wearer is 
well.. 


will an electric belt, 


— 
hie 


— 
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Trucks and frames are of steel. The 5 guffices 
to run both tunnels, have cylinders 42 inches diameter, and 
6 feet stroke. They are non-condensing and steam jacketed. 
The one engine indicates about 1,500 H.P. at 15 miles E 
hour, Across the house, capable of being driven by either 
engine, is a shaft, 18 inches to 21 inches diameter, carrying a 
96-ртооте rope drum, 13 feet 9 inches diameter on each of its 
sections. These drums are driven through friction clutches 
of the annular multiple-plate type. "These drums drive two 
25 feet rope drums, each on a separate shaft. There are 26 
2-inch cotton ropes, 15 driving one of the large drums and 


11 driving the other, which is 18 feet in advance of the 
fist. The cable drums are 14 feet diameter of differential 


Walker type with six grooves, to which the cables are 
suitably conducted, passing also round a 14 feet sheave on a 
tension carriage capable of taking up 800 feet of stretch. 
The cable itself is 14 diameter, 86,300 feet long, of віх 


strands of 13 to 16 wires, each on a hemp core. The lay of 


the wires and strands is in the same direction—called by 
some Lang’s lay. The splices are 80 feet long. Each cable 
weighs 57 tons. 

There are eight Lancashire boilere, 8 feet x 30 feet. 
Four to six only are ever used at one time. The regular 
presure is 100 Ibs. Each car sets its own signals as it 
enters and leaves a station thus notifying following cars. 
The system is thus an automatic block system. There is 
always x а clear length of line. Two cars may not be at 
one time between two stations. "Thus а 3) minute headway 
is the closest, possible, and must remain so unless intermediate 
mid- tunnel signals be allowed. Such is a brief résumé of a 
railway, in & progressive city like Glasgow, run upon a 
system declared in America to be now little other than. 
historic, The line is said to pay and to be satisfactory. 

It appears to bave been vell constructed, and wbatever 
opinion may be formed of the cable system, it is certain to 
be in more or less competition with electrical lines, and as 
such should be critically studied by electrical men interested 
in the more approved system of electrical traction. 


SOME NOTES ON THE  ELECTRO- 
DEPOSITION OF CADMIUM AND ITS 
ALLOYS. 


By SHERARD COWPER-COLES. 


Capmium, althongh in the past it has rendered valuable 
service to the chemist and metallurgist, its field for utility has 
been very limited, the total stock in London a few years 
ago amounting to comparatively only a few pounds. In 
colour and appearance it resembles tin, and melts at the same 
temperature as that metal, but when alloyed. with 15 parts 
bismuth, 3 lead, 4 tin, and 8 perta cadmium, it melts at the 
remarkable temperature of 140° F., which is 72° below the 
boiling point of water. This pec 


electric cut-outs. : Е 
The metal is found in the ores of zinc in small quantities 


not exceeding 2 or 8 per cent. Cadmium distils over in the 


fist portion of the zinc during the distillation of that metal. 


А cadmium amalgam, consisting of 78:26 parts шош and 
2175 parta of cadmium, agreeing with the formula #100, 
can be kneaded like wax at а moderate temperature, and was 
formerly nsed by dentista for stopping teeth, Cadmium ів 
very malleable and ductile at the ordinary temperature. The 
comparative hardness of electro-deposited cadmium to other 
deposited metals. is shown in the fo lowing table :— 


Hardness. 
Nickel electro-plate . 100 
Sheffield plate... 100 
Antimony electro-p tus + hs 90 
Palladium deposited bright ... ..  .. 80 
Chromium deposited on copper 70 
Cadmium silver alloy Od 60:6 Ag. 395 ... 50 
Cadmium (deposited bright). 45 
Bilver (burnished) 4'0 


The figures give the hardness as represented by the number 


Ташев Weight on 8 amang point required to produce 


} uliar property has Jed to 
cadmiam being used for the manufacture of fusible wires for 


The electro-deposition of cadmium is, comparatively, 
readily carried out under the same conditions, as in the case 
of zinc. Borcher has fonnd tbat current densities of 60 to 
100 amperes per square metre (0°04 to 0:01 ampere per 
equare inch), which gave an unsatisfactory deposit of zinc, 
are capable of yielding a good and useful deposit of 


cadmium. 
Smee appears to have been one of the first, if not the 


first, to deposit cadmium. Since he published the results of 
his 5 the matter has received little attention, 
partly due, no doubt, to the scarcity and considerable cost 
of the metal at that time; it can now be obtained of good 
quality at a low rate. 

Smee obtained tough deposits of cadmium from ammonia 
salphate solutions, made by adding ammonia to the sulphate 
ard dissolving the precipitate in а very small excess of the 
precipitant, but was unable to obtain good deposits from 
sulphate or chloride solutions. 

In 1849, Messrs. Woolrich & Russell, of Birmingham, 
took out a patent for depositing cadmium ; they prepared a 
solution by dissolving metallic cadmium in nitric acid of 
commerce, dilnted to about six times its bulk with water 
at a temperature of about come 80° or 100° F., adding the 
diluted acid by degrees till the cadmium was dissolved. To 
this solution of cadmium they added а solution of carbonate 
of soda (made by dissolving 1 lb. of ordinary crystals in one 
gallon of water), until the cadmiom was precipitated ; the 
precipitate thus obtained was washed three of four times 
with tepid water, when it was ready for use, various solvents 
bing used, but the one preferred was a solution of cyanide 
of cadmium, which was added in sufficient quantities to 
dissolve the precipitate and leave one-tenth of the solution in 
excess. The best working strength for the solution was found 
to be 6 ounces (troy) of the metal to the gallon, the temperature 
of the bath being about 80° or 100° F. Bertrand claims to 
have obtained white adherent coatings from an acid sulphate 
solution of the bromide slightly acidulated with sulphuric 
acid. А strong solution of the double salt of cyanide of 
cadmium and potassium is one of the best solutions, as it 
will deposit the metal rapidly and in a bright form, a 
cadniium anode dissolving very freely. ' 

Its inertia to chemical action ав compared to zinc and 
brass renders cadmium suitable for coating the terminals and. 

.connections of primary and secondary batteries, and for 
coating small ghot (for sporting purposes) and steel bullet 
jackets, in the one case to prevent the leading of the barrels, 
and in the other the corrosion of the steel. | 

Cadmium has, of late years, been 5 deposited as 
an alloy with silver. It has been advanced, by those who 
view alloys as true chemical compounds, that the fact that 
certain of them can be deposited electrically lends counte- 
nance to their view. Seeing that brass was almost the only 
alloy which was successfully deposited, the position lacks 
strength from the scanty evidence supporting it, but lately 
alloys of various percentages of cadmium and silver have 
been deposited. | 

When attempts were made to roll an alloy containing 
70 per cent. of cadmium, and 80 per cent. of silver into а 
sheet for the purpose of utilising it as an anode, it split up 
in an extraordinary way, having a remarkable structural 
formation as shown in the engraving, which clearly shows tle 
cleavage planes. 

Within the last three years cadmium silver alloys, contain- 
ing but а small 5 of silver, have been employed ſor 
coating the bright steel parts of machines, such as bicycles, 
and a silver cadmium alloy, containing 7 5 per oent. of 
cadmium, has been somewhat extensively used for plating 
domestic articles. Such alloys have been found to with- . 
stand the tarnishing influences of tbe atmosphere much 
batter than pure silver, or a standard ailver containing 
7:5 per coent. of copper. | 

A silver cadmium alloy, upon being tested with a Thomp- 
son galvanometer, was found to be electro-positive to nickel, 
therefore, if the alloy is used for costing steel, and the 

underlying metal is at any time exposed to a chance scratch : 
or abrasion, the corroding action of the air and water is 
more violent in the presence of the nickel than in the 
presence of the silver cadmium alloy covering, owing to a 
more intense electrical action being set up by the nickel. 

A series of experiments has been made to asoertain- 
whether an alloy of silver and cadminm forms а more effective 


— 


588 THE ELECTRI 


— oom o. * 


REVIEW.  ([Vol43. No. 1,091, Ocronmn 21, 1898. 


protective covering when applied to iron than is the case 
with nickel plating. A sample of nickel plated iron and a 
sample of iron costed with an alloy of cadmium and silver 
were subjected to different corro ling influences. The nickel- 
plated iron in all cazes rusted badly, in a very short time, 
whilst the samples of silver and cadmium coated iron were 
but little corroded, which was probably due to two facta. 
Firstly, the nickel plating being porous, permits the corrod- 
ing action of.the air and moisture to act on the underlying 
iron; this porosity -appears to be almost entirely absent in 
the case of the silver cadmium coatings. Secondly, the 
silver cadmium coatings are found to ba electro-positive as 
compared with nickel, there being a difference of more than 
25 volt; therefore, if the underlying iron is exposed at any 
time by a chance scratch or abrasion, the corroding action of 
the air and water is more violent in the presence of the 
nickel coating than in the case of a silver and cadmium 
coating, owing to the more intense electric action being set 
up by the nickel. 

The process which has been largely used for depositing a 
cadmium silver alloy consists of preparing the electrolyte by 
dissolving the cyanides of the two metals in cyanide of 
potassium, the proportions of ths two metals being varied 
with the nature of the deposit sought. To obtain deposits 
of 10 to 80 per cent. of cadmium, it is found necessary to 
have the ratio of the silver and cadmium in solution in the 
proportion of from 1 to 4 to 1 to 7, the best results being 
obtained when the amount of metal in solution is from 3 to 
4 ounces per gallon, and the amount of silver per gallon 
not less than 8 dwts. ог more than 25 dwts.; the weaker the 
solution the smaller must be the current density employed, 
and, iu order to keep the bath from becoming exhausted, the 
anode surface should be greater than the cathode surface, and 
sufficient free cyanide always present in the bath to dissolve 
the cadmium and silver cyanide formed on the anodes. The 
addition of the carbonates of the alkali metals is found to 
reduce local action, due most probably to the nascent 
liberated metal. As the nature of the deposit varies with 
the current density, attention to the colour and general ap- 
pearance of the deposit on a test plate is found to give full 
control over the composition of the alloy deposited; an 
experienced plater can judge the composition of the alloy 
within 1 per cent., which is found to be near enough for 
practical purposes. 

The result of a large number of experimenta shows that 
the minor differences between the two metals play a very 
important part. To start with, there is an E.M.F. between 
the two metals independent of the back E.M.F. of the whole 
electrolyte; farther, a current that will deposit 402,418 
grammes of silver will only deposit 2,079 grammes of 
cadmium, while there may be a considerable difference 
between the resistances of their respective salts in solution. 
If a bath be made up containing а certain number of ounces 


of metal to the gallon, and deposits are to be obtained from 
different current densities, the percentage of silver obtained 
in the deposit will ba different in nearly every case, and 
different for every solution. Consequently, it is only after 
much time and trouble and careful experiment, that the laws 
connecting the percentage of the deposit, composition, 
density of solution, and current density can be obtained. 

. The following remarks roughly indicate the laws govern- 
ing the deposit of silver and cadmium; the experiments 
tend to show that the same remarks apply in greater or lees 
degree in the deposition of other alloys. Solutions contain- 
ing 2 or 8 ounces of metal per gallon and a large percentage 
of cadmium give, with small current densities (which alone 
are permissible), deposits varying from 40 to 100 per cent. of 


silver, whereas solutions containing 8 to 9 ounces of metal 


gallon give 80 to 90 per cent. silver, for a very wide 
Fangs of current density. For any given solution the 


tage of the more electro-positive metal increases with 

the current density, but the variation is by no means in 
simple proportion. If the solution be a weak one, pstchy 
deposits are the result of using too high current densities, 
the metals seem to separate out though the deposit may be 
smooth. The relations between the percentage of the more 
electro-negative and electro-positive metal at a given current 
density, can easily be varied if desired, by the simple process 
of stirring the eolution. The movement of the cathode in 
the bath will temporarily alter the deposit, and if the bath is 
weak, and the anodes are not dissolving properly, it will 
greatly alter the resistance, and consequently the current 

ensity for the time being. | 

In short, it may be said that for every, composition of 
the solutions there is & definite current density to be used to 
bring down a given deposit, and if the bath is to be main- 


tained for any length of time in working oondition, the 
deposit must be of the same composition as the anode. In 


er to check the working of such a bath, small platinum 
тў mia should be employed, so that the composition of 
the deposit can be readily analysed. The ratio of the salts 
of cadmium and silver in solution is dependent on the density 
of the solution. If the solution is very dense, different 

portions of cadmium and silver are necessary. It is, 
loweyer, desirable to use a strong solution, because a much 
greater current density can be used, and consequently the 
alloy can be deposited much quicker. Stirring the solution 
permits the use of still higber current densities, but the pro- 
portions of silver and cadmium in the bath must be altered 
accordingly. To ensure an alloy of the desired proportions 
being deposited, it is essential to watch carefully the colour 
of the deposit as well as the current density. - 


CORRESPONDENCE. 


The Position of Draughtsmen. 


Your article points out pretty clearly the true position of 
draughtsmen. Their chances, looking at them from a 
prospective and remunerative point of view, dwindles into a 
vanishing point, and particularly in electrical engineering 
companies. For in those places he is ousted by the premium 
pupil who pays £300 for three years, when, in the majority 
of cases, the pupil gets a smattering of half a dozen branches 
of the business and does not know one thoroughly, and at 
the end of his time, some kind, influential friend comes along 
and gets the dear boy a comfortable job at a fair remunera- 
tion, where the best part of what he has to do is shown him. 
But the draughtsman may do his best and spend years in 
the drawing office, withont any chance of 5 or of 
getting out of it, and be looked down upon by his superiors, 
and be their tool for providing information. j 

There was, and is, a managing director of a well-known 
electrical engineering company who issued a type-written 
pamphlet to the draughtsmen in which he 
were necessary evils, very comforting. | 

There is a complaint that it is diffioult to get good 
engineers nowadays, and that the present of train- 
ing is inefficient. If the matter were fair are 
it would, no doubt, be found, that the reliable beat 
men are those who have spent a good time in grinding 
out a few year’s work in the drawing office. 

The old type of engineer was of this order, namely, that 
if a man showed proficiency and ability in the drawing 
office he was promoted from there intoa better position 
in the works, and they proved assiduous and good men. 
But the man who gets in the drawing office nowadays 18 
practically doomed to get no further (for draughtemen, ав a 
rule, are not of the private income order to keep 
their fate), and if he applies for a post in another branch of 
the business, and states in his testimonials that he has had 
good experience as a draughtaman, in nine cases out of ten, 
he is rejected, and so he seldom gets a chance of getting out 
of the rut, which is not his fault. : 

The pay of draugbtsmen in electrical engineering is 
downright miserable, and his prospects doubly so. A cab- 
driver can do better, infinitely, thongh he be under police 


that they 
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one would say if you want to get on 


gpervision, To any man entering the engineering business, 
— electrical, 
powadays, keep clear of the drawing office. 


. А Facet, | 


THÉ LONDON UNITED TRAMWAYS AND 
ELECTRIG TRACTION. 


Dzcnmiox oy тве Lowpox County COUNCIL. 


Tes expected debate on the application of the London United Tram- 
ways, Limited, to which reference was made in our last issue, took 
place at Tuesday's meeting of the County Council, when the Highways 
Committee submitted a fresh report on the subject. In this the 
Committee expressed the opinion that the Council might give pro- 
visional consent to oa ela pr being made by the company for 
suthority to use the o trolley system, but so far only as regards 
that part of the tramways between the Askew Arms public house and 
the Uxbridge Road railway station, and on eondition that, in con- 
uderstion of this concession, the company reconstracts, acoord- 
ing to an underground system of electric traction, the other 

specified in Mr. Robinson's letter. This 
pointed out, would afford an 


ablo to ascertain whether the overhead trolley system proves suo- 
esto] in the Uxbridge Road, and whether it is, or is not, a source of 
derground cond 


ineonvenienos, and also whether un uit and overhead 
trolley systems could be worked, as the Committee had 


successfully 
been assured they can, in conjunction with each other. The Com- 
mittee accordingly recommen that Mr. Robinson should be in- 


roni eee plans, details, and other particulars of the 
wor 


The reception of the t was formaly moved Mr. 
Westacott, who observed that he would reserve bis rena s the 


| en Committee has reported upon the subject generally, consents 


on being made to the Board of Trade for power to recon- 


the tramways referred to in the letter on the conduit or other 
d s » The speaker said the Committee 


uel " friend, Mr. Baker, whose report on the 
subject had proved very valuable, favoured the idea of the conduit 
mte, bat the had taken the trouble to ascertain which 
method was consi the best aud most used. Thug he found that 
of the 304 tramways in Europe, 173 were on the overhead 
item, and only 8 on the underground conduit. There was а great 
darance in favour of the trolley system, and the same condition 
о afin prevailed in England, as, for instance, at Bristol, Leeds, 
ver, Dublin, Oork, Wigan, Halifax, Glasgow, and other towns. Tbe 
then to quote from reports prepared on the subject 
won rai “ үн municipal corporations, showing in favour 
ey me А 
Continuing, he said that they were told that the conduit system 
the ter better, but it was curious that the deputations representing 
corporations throughout England, after having seen the different 
in operation, had returned. and introduced the trolley. 


the Oouneil to allow the two experiments to be made, and then it 

ris be possible for them to see the lines in working order, so as to 

the 5 best for the Council to adopt in developing 
0 on. 

in Lawson contended that in one statement Mr. Westacott had 

ат the whole case. It was said that the Council ought to 

the proposal of the company, because they would be afforded 


‘The General P 


an experiment of value to the Council. Не did not know that that 
part of London would be flattered by the decision of the Committee 
on that point. But the experiment was already about to be tried in 
Middlesex, where the company had obtained powers, and where the 
Oouncil would be able to judge for itself. There was therefore 00 
reason or argument in grantini the privilege. | 
Mr. VERNEY rose and directed attention to the necessity, before 
accepting the overhead system, of being пош convinced that it 
be ^ not interfere with the fire escapes required for the safety of 
ndon. 
Mr. PABEER opposed the application on principle. It had always 
bꝛen a principle of the Highways Committee that overhead wires 
were a nuisance, aad he thought that was the opinion of other munici- 
pelities. Не recently visited Sheffield, where the poles were an 
abomination in the sight of the citizsns. | 
The EaBL or Ossrow was surprised that the chairman of the 
hways Committee had not moved the report, for it seemed to him 

that it was entirely in accordance with the views which he and Mr. 
Baker used to hold on the last Couneil. When the lease of the North 
Metropolitan Tramways Company was before the Committee, it was 
held by Messrs. Benn and Baker that some steps should be taken to 
test the practicability of electric traction for London. It was 
in deference to their views that a clause was inserted in the 
lease that the Oouncil might experiment at the cost of the 
company in laying down a mile of electric tramway. The 
noble lord gathered that tbe particular scheme was to be 
rejected, becaure some members of the Council were of opinion that 
the trolley might be unsuitable for the streets of London. He 
was surprised to hear Mr. Lawson declare that the residents would 
not thank the Council for imposing the trolley upon them. What 


were the facts? They had a petition from the Vestry of Hammer- 


smith asking the Council to pera the company to bríng the trolley 
system within the boundaries of the county. If they were going to 
accept the principle that people were best able to manage their own 
local affairs, they could not oppose the clearly-expressed wish of the 
Hammersmith Vestry. to have electric traction. If the Council 
declined to consent tothe introduction desired by the company, there 
would only be one verdict—that it was entirely opposed to allowing 
any private company to introduce electric traction. . . : 7 

Mr. J. W. Bux said the noble lord had charged him with incon- 
sistency in the matter. That wasa very old question. The company 
had come before the Council on several occasions, the last time being 
in 1895, when the application was refused. The speaker then voted 


against the company’s proposal, and had always done so. He was 


glad the responsibility for the clause in the North Metropolitan 
Company's lease had been placed upon him. With regard to the 
question of underground conduit or trolley, a committee of the 
Birmingham Corporation bad come to the conclusion that the 
trolley must be kept out of the City, and the late Dr. Hopkinson 
agreed with the Committee as to the suitability of the conduit system 
for that city. If they were to develop the tramway property they 
must not add to existing difficulties by sanctioning arrangements of 
a р order. The Council could get outside the county all it 
wan 

Mr. Ряплімове hoped the recommendation would be carried. 
It wonld be a great mistake for the Council to take up their stand 
upon the question and give a non possumus to the introduction of 
the trolley system in London. The method was undoubtedly more 
economical, and he trusted the Council would pass the report. 

Earl Ross RL neither agreed with the resolution nor the amend- 
ment. Mr. Benn had taken up a logical stand against the intsoduc- 
tion of the trolley system in London. The General Purposes 
Committee, however, were afraid to do that, but desired to postpone 
the consideration of the questicn until the Highways Committee had 
reported on what method was best for London. That might be 
some time yet. The Oommittee would have to proceed carefally, 
take expert advice and digest it, and come to a decision afterwards. 
Committee would postpone it to the Greek 
Kalends. The noble lord had not heard it said that the company 
were prepared to introduce the conduit system on condition of the 
trolley being sanctioned on one of the sections. It seemed to him 
that the Council were taking advantage of their statutory position 
that was never intended. The views of the Committee were a sort 
of compromise, and be ventured to assert that no recommendation 


would have been made had it not been for the obiter dictum of the 
House of Commons' Committee who considered the company's Bill. 


Earl Russell was in favour of the trolley system, which was suitable 
for the roads in that part of London, and he had not heard of any 
petition from residents asking the Council to decline to give consent 
to the application. What he would have liked was for permission to 
be given ont and out; as it was, the Council would be charged with 
unreasonableness. 

Mr. Ввлсновоғт said that in 1895 he suggested, by amendment, 
that the company should be given permission to make the t. 
He wished now that that trial had been allowed. Members did not, 
perhaps, realise that the proposal would operate as a connection with 
the new Oentral London Railway, and would enable people to get 


right out into the country. 


esers. McDouGALL, GILBERT, and others having spoken, the 


amendment was put, and lost by a large m» jority. 
The original recommendation of the Committee was then put, with 


the following result : — | 
| For the motion 41 
Against the motion ... € ке .. 19 

Majority eee vee 22 


The OgaraMan of the Council declared the recommendation of the 
Committee to he carried. 
Е 
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BUSINESS NOTICES, &c. 


Universal Electrical Directory (J. A. Berly’s).— 
The 1899 edition is now in preparation. New names and corrections 
to existing entries should be sent in as early as possible. Oopy and 
blocks for advertisements should also be sent forward to H. Alabaster, 
Gatehouse & Oo., 4, Ludgate Hill, London, E.C. 


| Electrica] Wares Exported. 
WIr Enpa Oor. 18TH, 1897. | WIIE Exprxc Oct. 18TH, 1898. 


ё в. E в 
Aden  .. ae . 21 0 | Adelaide... 17 ...!5,189 0 
Alexandria. Teleg.mat. 25 0 | Aden зз .. 900 0 
Amsterdam 0 | Alexandria 882 * 72 0 
Auckland - . 187 0 | Algoa Bay 8 .. 149 0 
Bilbao eee ee ees 0 Amsterdam es #06 87 0 
Bombay . . 931 0 | Antwerp. Eleo. fuse. 551 0 
Boston ,.. i 15 0| Bombay 2. e. 189 0 
Oalcutta eee 006 70 0 Boulogne +06 eee 57 0 
Town  .. .. 948 0 | Brisbane... iss „ 77 0 
е... aes „ 10 0 | Buenos Ayres 288 0 
Colombo... T" .. 80 0 n i 3 0 
East eee TY) 26 0 Calcutta ee 13 0 
Flashing dec 60 0 Os Town ТТ "TI, 670 0 
5 ex 89 00 ui vei ы 0 
Hamburg - . 1 0 on 
Hobart = lgi орен Day — 225 0 
Lisbon „. 111 0 | Darban .. ,. 182 0 
Madeira ... $i . 16 0| Fremantle m * 92 0 
Madras eee eee se 123 0 Ghent ee ee 006% 83 0 
Maren e "m 450 0 ve m er 0 
urne e 830 0 Hong Kong А 
Montreal A . 40 O|Kobe .. 111 0 
Ostend eee 0 00 e 30 0 Liban Г] 09% 8 0 
Passages E 197 0 | Malta .. 75 0 
Perth ... . .. 18 0 | Melbourne 995 220 0 
Port Chalmers 543 0 | Montreal ves .. 40 0 
„ E n5 . 193 0 | Naples ... d .. 26 0 
[EJ eee 25 0 Port Elisabeth eee [11] 183 0 
Sydney. Teleg. mat. 11 O | Rio Janeiro я .. 910 0 
mara T 8 0| „ nm Teleg. mat. 44 0 
Wellington m 164 0 | St.Petersburg. Teleph.mat.40 0 
Shanghai. Teleg. cable 1,157 0 
Stockholm. Teleg.cable 716 0 
Spe zzia .. ei . 121 0 
Bydney eee 006 ое 673 0 
„ Teleg. mat.. 590 0 
Trieste. Teleg. mat. 20 0 
ellin i . 192 0 
Yokohama es 56 0 
T Elec. cable 973 0 
Total £5,026 0| Total £15,914 0 
Foreign Goods Transhipped. 
£ s.d 
Oalcutta ... А .. 48 0 
Halifax eee ооо ees 16 0 
Sydney ... .. 50 0 
Total £114 0 


Alleged Fraud.— Ernest James Thomas, alias Ward 


Thomas, described as an electrical sa of Drayton House, 
Laira, has been remanded at Exmouth on c of obtaining 
belting and electrical goods from many firms throughout England by 
falee pretences. The case was, according to the Western Morning 
News, to come on for hearing on Wednesday, and has been taken up 
by the Public Prosecutor. Defendant, who formerly resided at 
Heavitree Bridge, Exeter, has for some time lived at Plymouth, and 
it is alleged that be obtained goods by falsely representing they were 
for a company. One note heading used was, Waterside, entrance 
Oo Wharf; stores, Commercial Road; from the Western 
Counties Electrical Company, Barbican, Plymouth, electrical and 
general engineers, telephone, marine engineers, sundrymen, and 
general agents.” Another letter was on private notepaper, and headed 
“ St. Jude's, Plymouth; at home 2 to 4.” A third heading, “Drayton 
House, Laira, Plymouth.” There is no such firm as “ The Western 
Oounties Elect Company.” As to “Drayton House, Laira,” 
instead of that being a house of magnitude, it was a house poverty 
stricken and barely furnished. 


Appointmént.—Mr. Herbert E. MoKiell (late London 


Agency Notice.— The Unbreakable Pulley and Mill- 

pearing opao, 1 have ap ted Mr. F. J. 
э T, 9 9 

ИШ Me aa at dake Те 


Bankruptcy Proceedings.—The case of Edmond Savory 
D'Odiardi, medical electrician, Silver Street, Notting Hill Gate, came 
before Mr. Registrar Giffard, on Wednesday, in reference to the 
debtor's public examination. The receiving order was made last 
August on the (petition of Miss Woods, who claims £150 for salary 


for various р 


remove from 32-33, Queen Street, E. O., to 3, 


light station. 


as nurse at а hospital originally styled the Electro-Pneumatic Hos. 
pital, but later wn as the Notting Hill Gate Hospital. No 
accounts bave been filed by the debtor, but a medical certificate was 
put in on his bshalf, vega, оа that he was too ill to attend for 
examination. Mr. Mellor,o of creditors, stated that just after 
the action was brought by the petitioning creditor, the debtor 
executed & deed of trust covering his interest in the hospital, which 
was believed to have been carried on at a considerable profit. His 
Honour said the case certainly required investigation, and ordered 
the examination to stand over until the end of November. 

The public examination of H. D. McIntyre, of Putney, Surrey, 
electrical engineer and ошат ides: таз held at this month's 
si of the Oarmarthenshire ptcy Court, before Mr. Regis- 
trar Parkinson. Tho figures regarding the estate have already 
been given in the ErzorBicAL REvIBW. Debtor's failure was due 
to insufficient capital and consequent loss in working, and to legal 
оке The examination was adjourned to next month so that 

btor might furnish & cost account. 

The meeting of creditors in re О. Н. Kitching, plumber and 
electrical engineer, Bt. Hilda Street, Hull, will be held on Ostober 
21st, at 2.30 p.m., at the office of the Official Receiver, Trinity House 

„Hull. The public examination is arranged for November 14th 
at 2 p.m., at the Court House, Town Hall. 

Notice is given of an intended dividend in the failure of J. 
Fletcher and J. A. Hirst, Fletcher, Hirst & Oo., and 
mechanical engineers, Burnley. The last day for receiving proofs is 
October 96th. Mr. G. Proctor, 3, Grimshaw Street, Burnley, is 
acting as trustee. 


Liquidation Notices, —At meetings of Rose & Bird, Ltd., 
held on August 26th and September 13th at 24, Stamford Street, 
S.E., it was resolved to wind np voluntarily, Mr. A. H. Rose, of that 


address, being appointed liquidator. 
At meetings held at 3, St. Paul's Ке кк Bedford, on tember 
29rd and October 10th, it was resol that the Bedford Electric 


Light Company, Limited, be wound up voluntarily, Mr. E. A. О. 
Rawlings, of the above address, being appointed liquidator. 

The British Incandescent Electric Lamp Company, Limited, is to 
be wound up voluntarily, resolutions to this effect having been 
at meetings held at 2, Basinghall Avenue, E.C., on. Beptember 19th 
and October 14th. Mr. A. Riley, 21, Finsbury Pavement, B.O., is 
acting as liquidator. 


Bridgewater Collierles.—In the large colliery district 
administered by the Bridgewater Trustees, it has been ided to 
re-model the entire telephone , and Mesers. O'Gorman and 
Oozens-Hardy have been called upon to advise as to the most 
economical methods. The new locomotive and timber works on the 
estate are also to be made the centre for the distribution of energy 

urposes, the existing electrical plant being moved from 
че 8 the colliery pit mouths to the new works which are near at 


Changes of Address,—Messre. Henry Greene & Bons, 
electric light engineers, have removed from 153, Cannon Street, E. O., 
to 19, Farringdon) Road, E. O. | 

In consequence of the building of the new Government offices in 
Parliament Street, Great George Street, and King Street, West- 


minster, the following removals have taken place:—Mr. Thos. J. 


Rorke, electrical engineer, has removed from 17a, Great George 
Street, Westminster, to бл, Jermyn Street. Messrs. Eastlakes, Limited, 
electrical engineers, have removed from 14, Parliament Street, B. W., 
to 54, Cowley Street. 

Messrs. Bullers, Limited, . are about to 
^y urenoe Pountney 


Electric Elevator.—An Otis electric passenger elevator 
has just been erected in a block of very handsome new buildings in 
Lichfield Street, Wolverhampton, current being supplied from the 
Corporation mains. 


Electric Fire Alarms.—At the meeting of the Saffron 


Walden (Essex) Town Council on Friday last, it was decided to 
provide the Fire Brigade with an installation of electric call bells to 
the members and two telephones. 


Electrical Work at Bristol Mr. Gilbert Lloyd, of 
Bristol, is busy upon a number of installations in the Bristol . 
For the Western Counties Association he is putting in plant for aro 
and incandescent lighting at the new grain crushing mill; while af 
Messrs, Packham & Сов dra establishment, 300 incandescent 
lamps are being fitted up, er with a number of Stewart arc 
amps for outside lighting. A special plant is being installed upon 
Mr. L. Wansbrough's estate at Clifton. Mr. Lloyd is also engaged 
putting up a large telephone installation in Wiltshire. 


Fire.—It is stated that a бге broke out on the premises 


of the меро ма Electric Supply Com ; at Black- 
horse Yard, Rathbone Place, Oxford Btrest, Friday morning. 


The main switchboard suffered seriously. The outbreak was due to 
the fusing of а wire. 


Hornsby Boilers, — The two Hornsby boilers which 
were supplied to the Charing Cross and Strand Electricity Sapply 
Company's Lambeth Station, have worked so satisfactorily that six 
more similar boilers have been ordered. Two “Hornsby” boilers 
are also being erected at the Eastbourne Electric Light Company's 
station, where up to the present only boilers of the cylindri 
internally fired tubular type have been used. Messrs. Horcsby have 
also secured the order for water-tube boilers for the Bexhill electric 
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Enclosed Motors, —We illustrate below а new form of 
Messrs. Mavor & Coulson's enclosed type motor. The machine is 
bipolar with slotted drum armature. The bearings are self-oiling, 
and are mounted in flanged cases fixed to the motor shell by four 


bol. The flanged case, with the bearing, may be turned through 
90° or 180°, so that the motor may be bolted to а wall or column or 
to the under side ofa girder. The upper half of the shell, with 


magnet coil, is removable at the centre line, and, when raised, the 
armature is exposed for inspection throughout its length. 


List.—Mesera, Webster, Michelson & Oo., of Eve Hill 
Works, Dudley, have taken up the manufacture of copper gauze 
brushes, and are sending out a list of stock sisss and prices thereof. 


The Midland Power Scheme.—A new map, showing 
the districts in which the Midland Electric Corporation for Power 
Distribution have obtained Parliamentary powers, bas been issued. 
The districts include Heath Town, Wednesfield, Pulston, Short 
са yi Darlaston, Wednesbury, Coseley, Sedgley, Tipton, 

wley. 


Monte Video Telephone Company.—A petition by the 
Monte Video Telephone 5 Lad and Reduced, ioe leave 


44,000 preference shares of £5 each, and 12,000 ordinary shares of 
9 Г 

£l each, А year after oration the company increased its 

d by £40,000, divided into 5,000 preferenoe shares and 3,000 

200% hares, all of £6 each. Oat of the 29,000 preference shares, 

000 nad been issued and full paid up, 
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accordance with the articles of the company, meetings have been 
called of both preference and ordinary shareholders, at which the 
schome was approved, and special resolations were passed, and there 
was no opposition before the Court. Mr. Justice Channell made an 
order authorising the reduction of capital as proposed. : 


New Branches.—Mesers. Veritys, Limited, announce 
that they have opened a new branch at 55, Mitchell Street, Glasgow, 
for the convenience of their Scotch customers. All communications 
from firms in Sootland should be addressed to that office. The branch 
is under the charge of Mr. Sydney Andrews. For North of England 
clients, the head quarters are at 29, Princess Street, Manchester ; the 
Midlands sre served from their works at Aston; and the London 
district and the South of England are dealt with as heretofore from 
the London wholesale office at 31, King Street, Covent Garden. 

Mr. James White, of Oambridge Street, Glasgow, informs us that 
for the convenience of his London clients he has opened a branch at 
66, Victoria Street, Westminster, S. W., under the management of 
Mr. Patrick Hamilton, B.Sc., who has been with the firm at Glasgow 
for many years. At Victoria Street а display of Lord Kelvin's latest 
instrumenta for use in central stations and test rooms will be kept. 
We understand that the firm is exceedingly busy in its electrical 
department, and the works, which were extended a few years ago, 
are now running to their utmost capacity. At present over 300 hands 
are employed, and during the past two years many additional high- 

machines have been installed enabling work to be done quickly 


с 
and with accuracy. 


Personal.—Mr. James L. Owen, C. E., M. I. E. E., M.E., 


has severed his connection with Messrs. Alfred Dickinson & Oo., 
consulting, civil, mechanical and electrical engineers, and has taken 
offices at Temple Oourts, Temple Row, Birmingham, for the purpose 
of practising as an engineer. | 


Telegraph Construction and Maintenance Company. 
—This company has decided to renew the debentures which mature 
on January Ist, 1899, for a further period of 10 years at 4 per cent. 

annum. Взе our Official Notices" for particulars of this 


announcement. 


ELECTRIC LIGHTING NOTES. 


Ashton-under-Lyne.—The Electricity Committee re- 


ceived 32 applications for the post of electrical engineer, and Mr. 
W. H. Vincent, of Woolwich, had been appointed. 


Belfast.—The electric light accounts for the quarter 
ended September 30th, shows an increase in output of 55 per cent., 
and of 48 per cent. in actual rental, as compared with the corre- 
sponding period last year. 

Incandescent electric lamps are to be tried for the purpose of 
5 in Ann Street, Ohurch Lane, Chichester Street, and 


Castle В 


Bermondsey.— The dispute between the Vestry and the 
London Electric Supply tion, consequent upon the recent 
refusal of the former to sanction the laying of low pressure mains on 
both sides of certain thoroughfares has now reached a critical stage. 
This will be understood from the report submitted to the Vestry, at 
the meeting held on Monday evening, by Mr. T. Oox, chairman of 
the Electric Lighting Committee. T mmittee stated that, in 
reply to the notification of disapproval, the oompany wrote, statin 
that, as soon as they received the approval of Oounty Counci 
and the Postmaster-General, it was intended to probeed with the 
work as authorised by their Act. The Vestry clerk replied that he 
was not aware of any clause in the Confirmation Act of 1889 enabling 
the Corporation to proceed with works of which the Vestry disap- 
proved, and pointed out that their procedure was governed by section 
14 sub-section (c) of their order under which they had a right of 
8 1 to the Board of Trade. The Corporation thereupon stated 
that they would sppeal to the Board of Trade. In this connection 
the Committee mentioned that а communication had now been 
received from the Board of Trade, stating that they had appointed 
Major Oardew, R.E., to inquire into the matter of the appeal. The 
Oommittee had appointed the chairman (Mr. Оох), with Mr. F. 
Ryall, Vestry clerk, and Mr. Frank Sumner, the surveyor, to repre- 
sent the Vestry at tbe inquiry. The Committee recommended, and 
the Vestry approved their action in the matter. 


Bexley.—The Bexley District Council decided on Monday 


evening to oppose the application to the Board of Trade for powers 
to supply electricity wi the districts of Bexley, Crayford, Erith, 
and Gravesend. 


Blairgowrie,—Certain parties are said to have an electric 
lighting scheme for the town under consideration. 


Bournemouth.—The electric light had an excellent 
advertisement on Sunday night. At about 7 o'clock the gas supply 
failed. The public streets and places of worship were thrown into 
darkness. Some parsons tried to hold their congregations together 
by their eloquence, and by otherwise continuing the services, but 
audiences rapidly dispersed. There are s number of churches righted 
electrically from the mains of the Bournemouth and District Elec- 
tric Supply Company, and, of course, these had а distinot advantage 


over the gas-lighted gs. 
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Bristol.—On 18th inst. the Council resolved, upon the 
Electrical Committee's advice, to join hands with other munici- 
palities, £o., in opposing the claims of Mr. Martin Rucker. The price 
for current is to be reduced from 6d. to 5d. for private consumers, 
owing to the success of the undertaking. 


Bury St. Edmunds,—In our September 9th issue we 
stated that the Local Government Board had declined to sanction the 
proposed £20,000 electric lighting scheme. The Electric Lighting 
Committee has since drawn up a modified scheme—£16,000—but the 
Town Oouncil is to send a deputation to the Local Government Board 
with a view to getting its sanction to the origins] scheme, as in its 
modified form there is so small a saving in the capital cost, anda very 
serious reduction in income. 


Cardiff.—The Board of Guardians will call in an elec- 
trical expert to consult with the Building Committee and the archi- 
tact, and report upon electric lighting for the workhouse buildings. 
Mr. Stephens, architect, recently submitted an estimate of £2,850 
initial expenditure for electricity to be generated on the premises, 
with a maintenance of £350 per annum, as compared with £450 per 
annam for Corporation supply, and £370 per annum for gas. 


Church Lighting.—The St. Hilda Parish Church, South 
Shields, is now lighted electrically, there being 146 16-C.P. lamps, or 
their equivalent, installed by Mr. James T. Dagleas. The nave of the 
church is ligbted by six splendid wrought-iron corona fittings, 
hanging in the centre of the arches, along the front of the gallery. 
The back of the gallery is lit by single pendant lights with fancy 
shades. Underneath are three light wrought-iron electroliers. The 
massive candelabra bas been adapted to the light, and fitted with 
large imitation candles, surmounted by spiral electrical incandescent 
lamps. The main switchboard comprises 24 switches. The song- 
yoom, vestries, belfry, and organ are all now lighted electrically. 


Clentarf.—The Commissioners will hold a special meet- 
ing to consider the question of obtaining a provisional order for the 
electric lighting of the district. | 


Colchester.—At а recent Council meeting it was stated 
that as the result of communications with Messrs. Siemens Bros., it 
was thought best to have tbe inauguration ceremony a month after 
the date fixed for the Oyster Feast. The station buildings are com- 
pleted, and the cables are nearly all laid, and some time in November 
current will be switched on. 


Coventry.—In connection with the extension of the 
electric lighting scheme, four sub-stations are to be placed in certain 
parts of the town. 


Crewe.—The Town Council, on 14th inst, put their seal 
to a contract for the purcbase of a site for electricity works in oon- 
nection with their £26,000 scheme. | 


Dorking.— The surveyor having reported upon the elec- 
tricity works running in otber towns of similar size to Dorking, he 
has been instructed to collect further details, 


Driffield.—An electric lighting company is about to be 
formed, and in due course it is proposed to apply for a provisional 
order. The Urban Council has lately purchased the gasworks, and 
there may be opposition when the proposal develops. 


Dundalk.—A special meeting of the Town Commissioners 
was held last week to consider the amended draft agreement between 
the Commissioners and the Tramway Company for the lighting of the 
town by electricity. At а conference between the Commissioners and 
& deputation representing the syndicate, most of the questions on 
which differences existed were settled by mutual conct ssions; but 
one clause on which the Commissioners insisted, the representatives 
of the syndicate declined to accept—a proviso that in the event of 
the light given by the 22 arc and 60 incandescent lamps not proving 
sufficient to light the town, as well as at present by gas, the company 
should provide such additional lamps as might be needed without 
extra cost to the board, the latter having agreed to raise the price of 
public lighting to £600 a year. This clause the Commissioners still 
adhered to, but a modus vivendi may possibly be provided by the 
additional clause inserted, that any dispute as to the guarantee clause 
or proviso should hereafter be referred to arbitrators mutually chosen 
by the Commissioners and the company. А resolution approving of 
the draft deed was adopted unanimously. 


Edmonton.—The Board of Guardians on the 12th inst. 
resolved to light the Edmonton Workhouse with electricity. 


Fimchley.—The District Council wil hold a special 
meeting to consider whether to apply for a provisional order. 


Fleetwood.—The District Council is advising the Г1ееё- 
wood Gas Company, Limited, that it intends to light the public street 
lamps and public buildings by electricity as soon as possible after the 
arrangements are completed. 


Gosport.—The District Council at its meeting on 18th 
inst. received the following report :—“ The Electric Lighting Com- 
mittee, having considered the letters from the Electrical Power Dis- 
tribution Company, and Mr. Madgen, one of the directors, having 
attended to answer any questions and to explain any details in con- 
nection therewith, beg to report that they are of opinion that the 
Council should retain in its own hands the power to supply electric 
lighting for the district, and they recommend the Council to oppose 
the application of the company for a provisional order, on the ground 


that they themselves intend to apply for an order.”—The chairman, 
in moving the adoption of the report, which was agreed to without 
discussion, said that though the company. had made the Oouncil а 
very generous offer, it was felt that matter, 
ought to be kept in the bands of the Council. 


Govan.—Glasgow has offered to supply Govan with the 
electric light at city rates, but the Govan Committee are inclined to 
Jay down works cf their own. Mr. Arnot, formerly en to the 
Glasgow tion Electricity Department, is advising the Com. 

mittee. It has been ascertained that there would Бе а fair demand 
for the light from the outset, and action will no doubt be taken 
shortly, either by acouptlag Glasgow’s offer or proceeding with the 
erection of the necessary works. | 


Grays (Essex).—Several of the leading tradesmen have 
petitioned the members of the Grays Thurrock District Council to 
favourably consider the electric lightirg question, which, they urge, 
will materially assist in the development of the town. 


© Greenock.—The Police Board last week, by 17 votes to 
5, appointed Mr. В. E. Fedden, of the Edinburgh electrical engi» 
neer’s department, resident electrical engineer for the borough. 


Hampetead.—On Monday the Hampstead Vestry com- 
menced the work of erecting the standards for carrying the electric 
arc light in Old Heath Street, Hampstead. ate 

The Lighting Committee of the Hampstead Vestry has reported to 
that body : “ That during the month of September 47 consumers’ in. 
stallations, with an equivalent of 2,840 8-O.P. lamps, were connected 
to the Vestry's electric mains, and that the total 8-O.P. lamp connec- 
tions to the end of September were 71,367." 


HE of Beath.— Part of the profits of the public house, 
which was recently opened on the Gothenburg system at the village 
of Hill of Beath, near Dunfermline, have been applied towards the 
work of introducing the electric light. The and dynamo have 
been fitted up at the old Engine Pit. The engine is 20 H.P., and the 
dynamo is capable of supplying current for 200 16-0.P,. lamps. Sixty 
lamps bave erected throughout the village. The light was 
turned on on Thursday, 13th inst. The installation has been carried 
through by Messrs. Hunter & Jack, Glasgow. There was a capital 
expenditure of £400, and the total annual expenditure for wages, &c., 
will be about £60. In connection with the ceremony of turning on 
the light, a meeting of the villagers was held in the village hall. 


Hornsey.—The Hornsey District Council at Monday's 
meeting refused to join with the Finchley District Council in any 
farther discussion with regard to the proposal of private companies 
to supply electrical power to combined districte, and also declined 
to discuss the matter with the Electrical Power Distribution Com- 
pany. 

Kidderminster.—The seal of the Council has been 
о хед to the agreement with the British Electric Traction Oompany 


for the sale of the Kidderminster Electric Lighting Order, 1891, to 
that company. 


Lambeth —The Lambeth Vestry last week again said 


much regarding the alleged “scandal” in oonneetion with the 
transfer of the electric lighting order. The Local Government Board 
is unable to direct an inquiry to be held. The Vestry has, therefore, 
now appointed a Committee, g of one member from each 
ward, to inquire into and report upon the affair. Au 


Lancaster.—The High Street Independent Chap is 
going in for the elcctric light. The new Jubilee Palace of Varieties 
is also lighted with electricity. 


Leamington.—Last week the Town Council decided to 
apply for a provisional electric lighting order. T 5 


Limehurst.—At last week's District Council meeting 
Councillor Lees reported the result of his visit to the conference of 
neighbouring authorities with Ashton on the electric lighting ques- 
tion. He said Aehton Corporation had stated that they were willing 
to place a Bill before Parliament to supply out-distriote with elec- 
tricity if a sufficient. number of the neighbouring authorities were 
willing to take the electricity. The charge to the Conncil for the 
current would be 2d. per unit. After some discussion it was decided 
that the Council could not fall in with the proposal. 


Llandudno,—lIt is expected that Mr. Chaplin, the Pre- 
sident of the Local Government Board, will visit Llandudno, in order 
to inaugurate the electricity undertaking. Mr. Chaplin will fix the 
date. There will be a banquet at the Imperial Hotel. 


Ludlow.— The Town Council has resolved upon au area 
of supply under the provisional order, which is to be secured. The 
capital outlay upon the schame is put at £6,500. The Guiidhall and 
Council Ohamber will be lighted electrically. 


Lye.—The Urban Council has directed the clerk to obtain 
information re electric lighting. | 


Maidstone.—The Urban District Council have not yet 
fixed upon a site for their proposed electric lighting works. The 
Committee is on the look out for one. Meanwhile the Council have 
entered into an arrangement with the gas company for a supply of 
incandescent burners to the whole of the street lamps for a year. 
It may be 18 months before an installation is carried out. | 
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‚ Lyan.—The following is a list of the tenders submitted 
in connection with the electric lighting scheme. The Council affixed 


its seal to the accepted contracts :— 


Contract No. 1. Buildings, &c. :— i А 
| в. d. 
1. H. G. Radrum, King's Lynn .. н 8128 6 7 
9 Foreman & Medwell, Lynn i 8,097 19 5 
8. Read, Wildbur & Co.. Limited, Lynn 2,956 11 10 
4, Merredew & Wort, Stevenage, Herts. 2,683 18 1 
Ocntract No. 2. Gas- producing plant: 
1. Dowson Economic Gas Company, London 1,987 16 8 
2 Tangyes, Limited, Birmingham 2x = 1.885 10 4 
8. Paisley & Welch, London ; a Ни 1,602 6 4 
4 Fielding & Platt, Gloucester 1,582 16 0 
Contract No. 3. Gas engines: — 
]. Tangyes, Limited, Birmingham 4451 0 0 
3, Andrew & Co., Stockport ju " 8,373 8 4 
8, Crossley Bros. & Co., Manchester .. ch 8.360 0 2 
4, Premier Gas Engine Company, Nottingham 3.266 4 4 
5. A. & W. Longsdon, Poole, Dorset "a T " 8,239 0 8 
(This tender is incomplete, as the travelling cranes are eu б 


6 Fielding & Platt, Gloucester .. 
Contract No. 4. Dynamos, switchboard, motor transformer, electrical 
instruments, fittings, &o.:— 


1 J. H. Holmes & Co., Newcastle y 8,326 8 0 
4. Siemens Bros. & Co., Limited, London T i5 8,105 7 4 
3, The Brush Electrical Engineering Company, London 3,005 10 2 
4. The Fuller-Westrom Electrical Manuíacturing Сот: 
pany, London .. - - - ка xd is 2,900 IN 6 
6. La ng, Wharton & Down, London .. ey e T 2,781 9 8 
6 General Electric Company, Limited, London is 2,052 6 7 
7, A. Penny & Co., London ja m ps - " 2,379 8 6 
Contract No. 5. Batteries: 
L The Electrical Power Storage Company, Limited 1,090 2 7 
4. Tudor Accumulator Company T s si 1,033 4 6 
"e egi S Со ЕКЕ ES gs i eb о 
4. The Hart Secondary Battery Company .. Р - | 
: у e, Limited .. 846 9 6 


6. The Chloride Electrical Storage Syndicat 
Contract No. 6. Armonred cables and other maine, pipes, stoneware 


calverts, fuse boxes. &c. :— | 
1. Dennis & Co. (for Felten & Gullleaume) В icd 
2. W. T. Henley's Telegraph Works Company .. T Н 
8. The British Insulated Wire Company .. P - 9,704 


4. W. T. Glover & Co. es 6" 
Б. The Western Electric Company  .. 5% . 
6, Callenders Cable and Construction Company . 


7. Siemens Bros. & CO. о 


Company, Limited, London; No. 5, The Chloride Electrical Storage 
Syndicate, Manchester; No. 6, Messrs. Siemens Bros. & Co., 


In respect to the lamps, &c., Prof. Robinson stated that a separate 
contract would have to be made. He is to obtain tenders for them 


s d his designs submitted to the Council. A sub-committeo 
will with ‘Prof. Kennedy as to the positions of the lamps. 
Mr. Leigh Robinson, A. M. I. O. E, has been appointed engineer during 
the erection of the works. The Local Government Board has sanc- 
tioned the borrowing of £27,000, the actual cost of the scheme, but 
the £1,000 asked for wiring the municipal buildings the Board will 
only sanction under the provisions of the igre элн Corporation's 
Аф, 1882, and a memorial daly sealed has to be ed by the 
Oorporation, - : 


Monmouth.—The question of the sppointment of an 
electrica] engineer for the electricity works having been referred to 
Mr. Harris, the consulting engineer for the scheme, he advises that 
it is too early yet to appoint one. Messrs. Siemens’s representative 
will be there for six or seven months yet, and Mr. Dean, who knew 
most about the undertaking, would be there for five months, so that 
do appointment need be made until Christmas. 


Morecambe,—Mr. Parker (T. Parker, Limited) recently 
attended before the Blectric Light Committee, and stated that the 
electric light works were now practically completed according to 
contract, and he asked for a certificate of completion, so that he 
could obtain the second 40 per cent. under the contract. Mr. Parkin- 
lon electrical engineer, mentioned that certain items were yet to 

done before he could give a certificate that the works had been 
Төк gn He made out а list of the items, and Mr. Parker said 
thes he would execute them within а fortnight. It was considered 

inasmuch as the works had been running for six weeks Mr. 
Parkinson might grant a certificate of completion, except as regards 
items specified, and which Mr. Parker said he would give a 
mid tee to complete wi јни ap Mr. Parker also 
dats of the six months for maintenance commence from the 
Mr. Parkinson's certificate. It was decided to cal] a special 

the ung of the Council to pass a cheque to Thos. Parker, Limited, for 

per cent, due upon the completion of the works. 


Mergan.—At M ; T€ 
= organ, Mid-Glamorgan, the Lighting 
— 7 the District Council have reported upon a келе рге- 
tricity, Be” Smith, the architect, for lighting the district by elec- 
that there Жау" the plant and cables at £1,000, and suggested 
of the district ade 34 t lamps of 54 C.P. at one point 
lt was vei — —e—ͤ lamps at ковы в ase point. 
adoptin uncil wou 
net be binding themselves, The геран usd adopted, 


Newington.—The Vestry has settled an agreement with 
the South London Electric Supply Corporation for taking from them 
electrical energy pending the opening of the Vestry’s own station— 
up to a maximum of 100 kw., which is equal to 3,350 8-C. P. lamps. 


Newport (Mon.).—At a recent meeting of the Elec- 
tricity Sub committee the consulting engineer (Mr. R. Hammond) 
attended, and reported on the progress that is being made with the 
extensions. It was reported that the emergency plant would be 
delivered in good time. With reference to the breakdown of one of 
the converters at the Town Hall sub-station, the borough electrical 
engineer reported that the converter in question had been forwarded 
to Messrs. Siemens for repair. The above report was adopted ata 
subsequent meeting of the Electricity Oommittee, which also 
considered tenders for the construction of three sub-stations. 
It was resolved that the tender of Mr. T. Westacott, at the sum of 
£272, be accepted. The office manager reported that the orders 
obtained for new connections were equivalent to 292 8-candle-power 
lamps, bringing the total number of lights, connected and on order, 
up to the equivalent of 20,021 5 lamps. The borongh 
e ical engineer (Mr. 9. D. Copland) submitted his report on the 
condition of the plant and machinery, which, with the exception of 
the defect in the condenser (which was receiving the attention of the 
manufacturers), was in a satisfactory working order. He also gave a 
comparison of the capacity of the plant with tie number of lights 
connected. The capacity, exclusive of the reserve, is 300 kilowatts. The 
highest load yet reached was during the past month, viz , 293 kilowatts. 
It having been suggested that the question of charging consumers 
E! rig what is known as the Brighton system, necessitating the fixing 
of a Wright's indicator upon all the meters in use, should be con- 
sidered, the members of the Committee are to be each furnished with 
a pamphlet explaining the system. The town clerk is to write tothe 
contractors for the boilers and the laying of the cables, informing 
them that they will be held responsible for the loss or suffered 
by the Corporation consequent upon the delay in completion of their 
сачын These various reports have been adopted by the Оогрога- 

on. 

Oxford.—During the past year the progress made hy the 
Oxford Electric Company, Limited, has been greater than in any year 
previous, this being to some extent due to the public having availed 
themselves of the offer of the company to instal the houses and 
shops upon its mains with the necessary fittings, charging a small 
rental per annum for the use of the same. The number of lamps 
which have been added to the sapply mains during the past year has 
been approximately equivalent to 4,000 8-O.P. About 30 new con- 
sumers in the residential district have been added, whilst installations 
have been made in Somerville College, Exeter College Chapel, St. 
Margaret's Hall, St. Mary's Hall, New College Tower, the President 
of Magdalen's House, Kettle Hall, the County Hall, Radcliffe In- 
firmary, and the churches of St. Peter-le-Bailey and St. Giles, The 
directors are contemplating a scheme for supplying the new district 
of Summértown. The whole of the distribution is now made from 
tbe Oaney generating station, and two new boilers have been added 
to the company's plant to keep pace with *he extra power required 
for supplying the additional lamps. 

St. Pancras.—At Wednesday's Vestry meeting the Elec- 
tric Lighting Committee announced the receipt of 15 tenders for the 
supply of coal to the electricity works in King's Road and Regent's 
Park, and the question will be brought before tbe Vestry at the next 
meeting. 

Perth.—The Police Commissioners last week formally 
resolved to арр Мт, W. C. О. Hawtayne as engineer to draw пра 
scheme for electric lighting, advise as to tenders, and to superintend 
the construction of the works. 

Portsmouth.—At the last meeting of the Town Council 
the Electric Light Committee recomm d that the whole of the 
electrical staff be insured at 12s. 6d. per cent. for workmen, and 3s. 6d, 
per cent. for clerical staff, to cover all risks, subject to the 
approval of the policy. Alderman G. Ellis, chairman of the Oom. 
mittee, in moving the adoption of the report, explained that this 
had been taken because of the passing of the 
Act. Tbe recommendation was adopted. 

Redditch,—It is stated that the electricity works’ build- 
ings are nearly completed. The cables are being laid, and the 
foundations for the engines proceeded with. Some of the machinery 
was expected to arrive this week. 


Rhondda Valley. — The Rhondda Val istri 
Council have taken a imis to Mesers. no d 55 


suppl electricity to two or three shops in that district 
s [н The attention of the firm has been called to the bert 
and they have now applied for and secured s license, ; 


Rochester.—The Rochester Town Council last week 

Rp of plans submitted by the Chatham, &0., Electric Lighting 
ompany, of э proposed extension of their mains to London 

trcod, and also on to Borstat, & town adjoining Rochester. i 


Rossendale Boroughs.—The question of ic li 
is before the three boroughs of Boesendate, Bacup тои 15 
consideration that they are already hoavily weighted by the pro- 


to Haslingden Corporation. Mr, 3 engineers 
will hereafter report. Lacey has visited the town, He 


orkmen’s Liability 


— — — 
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Rugby.—Last week the General Purposes Committee's 
proposals respecting area of supply were approved by the District 
Oouncil. The Council's solicitor is to take the steps 5 
apply E a provisional order, and Parliamentary agents have 
appointed. 


Russla.— The central electric lighting station which is 
being erected in St. Petersburg by the Helios Oompany, of Ehrenfeld, 
Oologne, Germany, is rapidly approaching comp tion, and is to be 
por mio operation on November 15th. Already applications have 

received for a supply of carrent to over 30,000 lamps. 


Salford.—The Corporation has appointed Mr. Charles 


Ho son consulting electrical engineer in succession to his brother, 
the tate Dr. Hopkinson. 


Salta.—According to a Buenos Ayres contemporary, the 
electric light station at Salta, which is now owned by the Bright 
Electric Light and Power Company, Limited, was inaugurated on 
September 10th. The Bishop blessed the undertaking, machinery, 
&c., and the usual champagne lunch was served. 


Sheffield.—At last week's City Council meeting Alder- 
man Clegg, at the instance of Mr. Senior, agreed to take back for 
forther consideration the Tramway Committee's recommendation 
accepting the tender of Messrs. Scott Anderson & Beit fora combined 
engine and dynamo for lighting the power house at Kelham Island, at 
the price of E500. 


Shoreditch.—The Lighting Committee reported to the 
Vestry on Tuesday evening that ia consequence of the great demand 
for current at the present time, they had decided to insert notices in 
the local newspapers stating that from now no further application for 
electric current would be received except upon the understanding 
that the supply would not be required until after Christmas. It was 
resolved to issue advertisements inviting applications for the 
appointment of clerk of works in connection with the extension of 
the electricity works, the salary to be £3 3s. per week. The Light- 
ing Committee further d that Mr. Stallard had resigned his 
position as electrician-in-c , and that they had instructed the 
chief electrical engineer to have the vacancy filled. The action of 
the Committee was approved, It was announced by the Officers 
Committee that consideration had been given to the application 
made by Mr. Newton Russell, chief ical engineer, for an increase 
in his remuneration, he baving completed two years’ service. The 
Committee recommended that Mr. Russell's salary should be 
advanced from £250 to £350 per annum, with annual increments of 
£50 up to £500 per annum. The Vestry after considerable discus- 
sion adopted the recommendation. 


Shrewsbury.—The 5 Corporation propose to 
purchase tho undezteking of the Shropshire Electric Light and Power 
Company at а cost of £35,800, part of which is to be dev to an 
extension of the works. Accordingly, on Friday last, Mr. W. A. 
Dacat, one of the inspectors of the Local Government Board, held an 
inquiry st Sbrewsbury respecting an application by the Corporation 
for the necessary power to borrow the sum required. It was stated 
by the town clerk, Mr. H. C. Clarke, that 
their powers in 1894, and that in 1897 they were approached by the 
Corporation with a view to the purchase of the works. Messrs. 
Kincaid, Waller & Manville were called in to value the works, and 
in February last a provisional arrangement was entered into with the 
company, the Corporation agreeing to pay £21,500 for the undertaking 
and goodwill, In case of the works extended, which they 
would at once ea be if Lic sit by the rp ration, ч would be 
necessary to acquire some additional property adjoining the present 
works, and for this purpose £800 would be need Bince it e 
known, it was added, that the Corporation was likely to take over the 
works, the number of electric lamps had increased from 2,833 to 
5,006, an increase of 2,173 in 12 mon This fact showed the public 
approved of the purchase. The sum to be the company was 
£21,500, besides w there would be the of other works which 
had been carried out since the provisional agreement was signed, and 
also the cost of extending the mains along Abbey Forgate, and to 
some other plans, and £3,000 was set down for contingencies. 
Evidence was given by Mr. Manville, who stated that the price to be 
paid was reasonable. Mr. Spearman (on behalf of the Shrewsbury 
Gas Com ny) cross-examined the witness at some length to show 
that the elect o light company was working at a loss, and that the 
undeitaking was not likely to prove of advantage to the ratepayers. 
It was certainly not, Mr. Manville said, a bankrupt property, but if 
secured by the Corporation, would soon be paying good interest. 
Mr. T. P. Deakin, chairman of the Lighting Committee, said the 


Council had been dissatisfied with tho street lighting. They believed 


they could supply electric light and power much cheaper than any 
private company could do. There was no opposition but that of the 
gas company. 


Southampton.—It will be remembered that some months 
ago the Town Council had a discussion whether the salary of its 
electrical engineer should be increased in view of his heavy duties. 
We referred to the treatment Mr. Lee received at their hands af the 
time. We do nct say that this is directly connected with the present 

hese of matters, but Mr. Lee has accepted an appointment in 
don, and has resigned his position at Bouthampton. The Council 

is advertising at once for a successor at £250 per annum. When the 
matter was before the Oouncil last week, Alderman Lemon said he 
had never known such extraordinary conduct in his life. Several 
councillors bad practically driven an excellent officer away on the 
ground that he was too expensive, and now they wanted to appoint 


| the ligh 


e company obtained 


an engineer at an even greater salary. They were at present in а 
very nice plight, and he hoped this would be a lesson to the Council 
when they bad a good officer to keep him. 

Last week the Electric Lighting Committee stated that the elec- 
trical engineer reported that the number of unite metered at the 
works during September was 18,860, an increase of 5,460, or 41 per 
cent. over the parpat for September, 1897. During the month exist- 
ing customers had been connected up to the equivalent of 56 8-O.P. 
ape and one new customer, 48 of 8-0.Р. lamps. He reported the 

pt of an applicstion for the supply of electric light to the new 
theatre, to the equivalent of 1,400 8-C.P. lamps. 


Stirling.—The Lighting Committee had а oonference 
with Prof. Kennedy on 30th ult., when certain details the 
electric lighting scheme were considered. The system will & 
(d current direct supply at constant pressure on the three- 

8y In. 


Sutton Coldfield.—The Corporation have filed notice in 
the London Gazette of their intention to apply for a provisional order 
for electric lighting. 


Tunstall.—The Potteries Electric Traction Company 
having given the Urban District Oouncil notice of an application for 
powers to enable them to light the town by electricity, the Highways 
mcd to 8 the Оон sh oid opns dor ud 
company to o am ould а & pro- 
visional order themselves. ' i 


Twickenham.—The clerk to the District Council has 
prepared an elaborate tabulated etatement on electric lighting in the 
United Kingdom. He pointe out that a very large number of 
authorities who have obtained provisional orders are not seeking to 
use them ; that in instances where раз bodies themselves control 
the lighting, there are more losses shown than gains, and that where 
is in the hands of ‘public companies, the gains pre- 
dominate ; but he admite the difficulty of judging accurately on the 
returns forwarded him, as the characteristics of each place would 
bave to be taken into account. The report has been referred to the 
Bpecial Lighting Committee. 


Usk.—A £6,500 electric lighting scheme was brought ар 
by the Publio Lighting Committee at last week's Town 
meeting: but the question bas been adjourned until the new Council 
mee 


West Middlesex,—There is ev 
season in electric lighting in Oentral and Western 
Twickenham District Council have been notified by two 
supply companies of intention to apply to the Board of Trade for 
provisional orders to light the parish by electricity, and the Oouncil 
themselves, whilst intimating that th ve 


will oppose both, 
drawn пра report upon the subject, with А VIR to themselves 


Mir y ca аы intimated that they will seek orders to light that district, 
and the Council 


promise of а busy 
Middlesex. The 


panies would not be so in competition, and they desire the 
profits to go in aid of loca] taxation. 


agreed upon, to accept tho terms offered by the Electric 
Power Distribution Company for a lease of transfer of the 3 


date. 


Whitechapel.— The Electric Lighting Committee is to 
be allowed to expend a sum not £100 upon investigations 
now being made by the committee upon the subject of electric 
lighting and destructors. 


Whitehaven.—The Congregational Church is to be 
lighted by 225 electric lamps, current being taken from the Corpora- 
tion mains. There will be two electroliers, each with 25 392-O.P. 
lights, 26 16-O.P. pendants above and under the and a 
number of lights in the vestries, corridors, portico, &o. The work is 
being done by Mesars. Ramsay. 


Yarmouth.—The quarterly report of the Electric 
Lighting Committee, presented last week, shows that the total 
number of customers was 299, for 13,829 lamps. The income was 
£1,156 4s., and the expenditure £614 17s. 2d. e Corporation thus 
earned ££41 6з. 10d. over and above the cost of the production of the 
light in the three months when the consumption is least. For interest, 
repayment of capital charges, &c., the cost is about £570 a quarter. 
There has thus been a reduction of quarterly deficit to less than £30, 
E it is anticipated that in the future a considerable net profit will 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Acerington.— The General Purposes Committee have 
passed a resolution favouring a system of electric traction for the 
trams, and 55 Council to treat directly with the 
tramways company with object. 


Ayr.—A proposal has been made to run a light railway 
between thie town and Monkton, and s sub-committee of the Works 
Committee has been appointed to report. The promoters are the 
Drake & Gorham Electric Power and Traction (Pioneer) Syndicate. 


Beursemouth.—On Wednesday the Town Council dis- 
cussed at some length a recommendation from the Roads Committee 
that the Rn should app yor power under the Light Rail- 
ways Act to lay down and work in certain parts of the 
borough. The question has been repeatedly cónsideréd and always 
defeated, and on Wednesday the recommendation was thrown out 


by 10 votes to 6. 
ve iei pans of the extensive scheme of the 


Meanwhile the company is d making short sectional extensions 
and renewing certain portione of i depót at Horfield, 


depit of the company is to ba constructed st Brislington, where 
are to be commenced immedistely. Six acres of land in 
Bandy Lane have been secured, and upon this site are to be erected 
theds to hold 100 cars. Those employed in the city proper аге to be 
housed there, and the number being considerable, ample provision is 
fo be made for them. А commencement has also been made on the 
at Counterslip, which is to be a huge establishment, 
and to be fitted up with the best possible electrical apparatus, and 
where also provision will probably be made for additional plant 
necessary to work other extensions which might hereafter be decided 
upon, 


Buenos Ayres,—The City Councillors of Buenos Ayres 
sre finally becoming tired of all the applications that are being made 
to them for concessions for electric tramways, and the Rericw of the 
hiver Plate says there is a tendency not to grant any more, but to call 
ME their construction, and to sell the concessions to the 


Carlisle, —The promoters of the Carlisle tramways scheme 
have written to the Town Council proposing to adopt the electric 


overhead traction system for the tramways as the simplest and most 
effective form of electric traction in use. 


Coatbridge and Airdrie.—At Coatbridge Town Council 

{ VFC to 

the British Electric Traction Company, Limited, intimating that 
Шу were (о oppose the scheme, he had received а reply, in which 
бу мій they were under the impression that the pointe raised in 
the town clerk's letter had been dealt with by the company's 
кш but they now stated that they were quite agreed to adhere 
the arrangement come to with the Light Railway Commissioners, 
TAmely, that half-mile stages and jd. rates should be tried for two 
years, which was borne out by the terms of the Commissioners’ 


Dudley. We understand that the draft agreement 
ia the British Electric Traction Company and the Dudley Oor- 
naon for the equipment and working of the Dudley and Btour- 

Midge line by the former has been signed. The company have already 

ua portion of the linethat runs from Brierley Hill to Stourbridge 

Te hand, and electric cars will be running there by Christmas. 

ts d o Dad Бедеу, and Fee enen line, end toc e 

y y, and Wolverhampton line, and for the 
conversion of the steam traction into electric. : 


Gosport,—At the last meeting of the District Council, a 


leiter was read from Mr. А. W. White, J.P., manager of the local 
of the tramlines. He stated that 


е е 

ie e жи der 115 nest to relay the whole line, 
on Р 

Port would soon be in consi on whereby Др nion 


ше ноа have to be relaid for electrical traction. The chairman 
able to run +) remarked that he hoped Mr. White would be 
in 0 to Bouthampton, and so make local 


Hungary.—It is reported that the Hungarian State 
Railway authorities are about to carry out some tríals with electric 
traction on the railway Arad and Temesvar, a distance of 58 
kilometres. | 

Hyde.—4A dispute having arisen between the Corporation 
and the Oldham, Ashton-under-Lyne, and Hyde Electric Tramway 
Company, as to the laying of cables ander the footpaths through the 
borough, to which the Hyde Town Oouncil objected, Alderman 
Oldham, chairman of the Highways Committee, recently 
that the company had already taken up the footpaths, and in view of 
their action, he and the town clerk and the borough suryeyor had had 
an interview with the permanent secretary of the Board of Trade, by 
whom they were informed that no new powers had been given to the 
tramway company, and that the matter in dispute was not one in 
respect of which the Board of Trade һай jurisdiction. The Com- 
mittee recommended that the opinion of counsel be taken as to the 
power of the tramway company to lay underground cables, and, if 
counsel so advised, an 3 restraining the company be applied 
for, or such other proceedings taken as counsel advised. The Oom- 
mittee's recommendations were confirmed by the Council last week. 


Johnstone.—A motion isto be made by a Bargh Com- 
missioner at the next meeting that: — The Oommissioners, while 
regretting the action of the Paisley Board in connection with the 
electric cars and Johnstone, should thank the Electric Traction Com- 
pany and ask them to use every effort to get their car service brought 
to Johnstone, and that this Board do all in their power to aid them in 


doing во.” 

Kirkcaldy,—At a meeting of the Town Council last 
week the electric lighting and tramway question was again under 
consideration. It was explained that the Light Railway Commis- 
sioners had considered the tramways scheme too much of an urban 
proposal to fall under their jurisdiction. It was agreed to apply for 
а special Act of Parliament for powers to construct tramways, and to 
bavea clause inserted giving them the option of banding the construc- 
tion and working of the tramways to a company. | 


Leamington.—At last week's Council meeting a dis- 
cussion took place on the proposal of the General Pu Com- 
mittee that the offer of the Warwick Town Council for a joint 
conference on the subject of the placing of overhead wires in the 
streets for the purposes of electric tram traction should not be enter- 
tained. Mr. Fell pointed out that if the Corporation agreed to meet 
the Warwick Town Council in the matter they wonld not in any way 
commit themselves to overhead wires, but merely to the discussion of 
what he regarded as a most important question. 1t was ultimately 
decided to refer the question back to the Committee. 


Lowestoft,—Messra. Seaton & Beer, of Westminster, have 
been laying before the Town Council a proposal to construct an East 
Anglian light electric railway extending from Oaister, Yarmouth, to 
Southwold. The promoters would undertake to build a bridge across 
the harbour to take the cars. The Lowestoft Council has resolved to 
give its moral su to the scheme, and a committee has been 
5 to conduct negotiations with the promoters, and to con- 
sider the terms of the application to the Light Reilwsy Oommis- 
sioners. 

Manchester.—The Tramways Committee has been con- 
sidering a preliminary report by its sub-committee on the tramway 
aystems of several otber towns. Dublin and Hamburg were visited, 
and the systems are reviewed. The sub-committee recommended prompt 
action on the part of the Manchester Corporation. Tho time is now 
at hand, they say, when the n borrowing powers must be 
obtained for the purchase of Jand, acd the carrying out of necessary 
changes in the present tramlines so as to make them suitable for 
electric traction. Asto the type of car to be adopted, the Committee 

rt visits paid to Liverpool and elsewhere. In the former city 
it been decided to adopt an American central- car of a 
single-deck pattern. The entrance thereto is from the left-hand side. 
The Committee summarise the arguments in favour of the single- 
decked and double-decked cars, and poem the balance of favour 
appears to lie with the single-decked cars, Committee state that 
their feeling is that the most satisfactory way of dealing with the 
question would be the adoption of double-decked cars on certain 
75 and N n Vom The Committee, the Council, 
and the public wo en have full opportunity of ju 
merits and demerits of each typo of oa. те ш о 

e ways Committee the rt before it on Mon 
discussed it at considerable length, but its adoption was sere ae 
until after further consideration, in order that additions may be made 
to its information and recommendations. The document will not 
come before the Council for approval until the January meeting. 
Details were concluded by the committee for promoting in the next 
session cf Parliament a Bill to enable the tion to obtain 
powers to purchase the whole of the Manchester and Tram- 
ways Company's system of tramways within the city, and also wers 
to acquire the tramways in connection with the system outside the 
city by arrangements with the various local authorities through whose 
areas ‘hey pass, and to work tho whole of these tramways. com- 
mittee have to arrange for the obt of borrowing powers 
for the purchase of the system, and to the equip- 
ment of rolling plant, and the erection of all necessary buil for 
storing the vehicles. As to the cal equipment, the q on of 


electri 
borrowing powers will be left with the Elect 
will undertake the whole of the work malate thee, omm Kee, who 


Newcastle.—At last week's Council meeting the Mayor 


roposed the inclusion of а clause in the Corporation ВШ authorising 
the Corporation fo acquire any lands or buildings necessary for 
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doubling the lines throughout the proposed tramway routes. Alder- 
man Hamond objected, and seid that this widening of roads and 
pulling down houses might cost the city £200,000. e town clerk 
said the Council bad already decided that the lines should be double 
throughout, and the Board of Trade required a certain width for the 
other traffic. The clause was deferred. 


Ramsey.—Lieutenant-Governor Lord Henniker has 
sanctioned the closing of the electric tramway to Ramsey during the 
winter season, owing to the necessity of constructing a double line 
near Ballagiass. The line has been phenomenally succersful. On 
several days during the summer the company were unable to carry 
all the people who wished to travel. e Ramsey Town Commis- 
sioners met the directors last week with a view to having the pro- 
menade and town illuminated with electric lights. 


Redditeh.—ihe Redditch District Electric Traction 
Company, having applied to the Light Railway Oommissioners for 
permission to construct an electrical tramway from Redditch to 
Astwood Bank, a distance of over three miles, an inquiry will be held 
at the District Council's offices on the 27th inst. 


Southampton.—On Thursday last week a report was 
brought before the Southampton Town Council recommending 
the adoption of the overhead trolley system of electric tram- 
ways. In submitting the report, the chairman of the Tramways 
Committee said the scheme would cost in round figures about 
£40,000, but he was convinced a handsome profit would be secured 
on the capital employed. After some discussion, in the course of 
which objection was raised to the proposal on the ground that the 
overhead wire system would destroy the appearance of the streets, 
the report was adopted. 

The report to the Tramway Committee by Messrs. Kincaid, 
Waller Manville read as follows:—'" We now beg to report 
to you as to the alterations required in the existing lines to fit 
them for electric traction. In dealing with this matter we 
assume that you intend adopting the system that experience has 
shown to be the most suitable for tramway electric traction. This 
system is that of suspending a conducting wire immediately over the 
tramways, upon brackets fixed on posts st the side of the roads. 
Other systems are in use at some few places, such as traction by accu- 
mulators, and the system of laying the conductor underground 
between the rails, but we do not think there is any reason why you 
should not adopt that which experience has shown to be the moat 
efficient, vis., overhcad conductors In the following towns this 
system has been adopted, vis, Bradford, Bristol, Ooventry, Dover, 
Dablin, Leeds, Liverpool, Middlesborough, Sheffield, Swansea, and 
several others, and, except on short linea at Blackpool and 
Birmingham, the other systems, we believe, have not been 
adopted in England. Both of these involve a larger expenditure 
than the overhead conductor system, and the latter lends itself more 
readily to the sini inns for the electric lighting of the streets. 
The necessity of utilising the rails as an efficient return conductor, so 
as to avoid any leakage or damage to the existing pipes, will involve 
the laying down of new rails in nearly the whole length of the tram- 
ways, and the placing of proper electrical bonds at the joints of the 
rails, and at the points and crossings. Before making a close esti- 
mate of the cost of this work, we should want your approval of the 
positions of doable and single lines, and we also want your instruc- 
tions as to the particular sort of paving to be laid down in the streets. 
To arrive, however, at an TA i шиа result, we append the follow- 
ing culars:—The existing line is laid over a route 4 miles 
6 furlongs 94 chains in length, consisting of 3 miles 6 furlongs 7 chains 
of single line, 1 mile 1 furlong 23 chains of double line. This gives 
a total length of 1 of 6 miles 1j chains. The additions we 
propose to maké in doubling the existing line will increase the double 

e to 7 miles 4 farlongs 9 chains, and decrease the single line to 
1 mile 4 furlongs 8} chains, resulting in a total length of single line 
of tramway of 9 mules 1 furlong 74 chains. The cost of laying new 
rails, properly bonded on this length of tramway, togetber with the 
fixing of the necessary posts and brackets and overhead conductors, 
will amount approximately to £2,633 per mile, equal to, say, £24,000. 
Tae ocet of the necessary equipment will consist of 20 motor cars at 
£500, equal to £10,000, and alterations to depot, say, £4,000, making 
a total of £38,000. We have not included in this estimate any altera- 
tions or additions which will be required at the generating station, 
nor the cost of the feeders for conveying the current to the trolley 
wire.” The Tramways Oommittce, after conferring, recommended 
the Council to adopt electric traction for the tramways; also, by a 
majority of three, to adopt the overhead trolley system for the tram- 
ways in the borough ; and further, that the scheme of tramways as 
indicated on the plan submitted by Mr. Kincaid be adopted, the 
remaining portion of this report being deferred for the present. This 
is the report which was adopted by the Corporation, as stated above. 


„Twickenham. —A new proposal to construct an electric 
tramway, under the Light Railways Act, between Twickenham and 
Hounslow, by way of Whitton and Kneller Hall, was submitted to 
the Twickenham District Oouncil on 13th inst. The matter was 
referred to a committee. 


Watford.— The Urban Council had a discussion last week 
to decide whether they should support the proposed light electric 
railway for Watford and the contiguous districts. The voting for 
and against was equal, but the chairman gave his casting vote in 
favour, and the matter was adjourned until the next meeting. 


Yarmouth.—The Corporation have decided to undertake 
a system of electric tramways for the borough. The subject was 
discussed last week, and the upshot of it is that a route is to be 
planned, and the necessary steps taken forthwith to obtain a con- 


firmatory order during the ensuing session of Parliament. One 
member of the Council stated he was certain that as soon as the 


tramways were at work, profit would be made, and the rates reduc:d. 


TELEGRAPH AND TELEPHONE NOTES. 


The Brest-New York New Cable. — The Electrical 
World abstracta from La Nature the following data and illustrations 
of the cable which was recently laid direct from the ooast of 
France to New York City by the French Telegraphic Oable Oom- 
pany:—Tbe cable has a length of 5,700 kilometres (3,540 miles), 
and weighs їп the neighbourhood of 9,250,000 kil (10,000 
short tons) of which 5,500,000 kilograms represent the armouring 
of iron and steel, 930,000 the copper core, and 560,000 the gutta- 

ha insulating sheath. The conducting core is made up of a 
3-wire copper cable, the central conductor having a diameter of 304 
millimetres (012 of an inch) and the 12 strands surrounding it of 


Caoss.SzcTioNG or Frencn Caste, ACTUAL SIZE. 


1:06 millimetres (0 04 of ап inch). This conductor is surrounded by 
the gutta-percha dielectric, the thickness of which is 3:5 millimetres 
(0°14 of an inch), the weight of this material being about 180 kilo- 
grams (400 lbs.) per nautical mile. Outside of the copper and the 

tta-percba, the dimensions of which are uniform ughout the 
ength of the cable, the section differs according to the location. The 
protecting envelope is made up in four styles, shown respectively at 
A, B, C, and p of the illastration. The lightest section is that shown 
at D for deep-sea service, the armouring of which consists of 24 steel 
wires, each with a diameter of 2°29 millimetres (0:067 of an inch). 
In the intermedlate type shown at o the steel wires have a diameter 
of 45 millimetres (0'13 of an inch) The coast type shown at 5 
bas double armouring, the strands of the inside protection being 24 
in number, with a diameter of 229 millimetres (0 067 of an inch), 
and of the outside, 16 in number, with a diameter of 68 millimetres 
(0 20 of an inch), while the shore ends shown at a are also doubly 
protected, the inside armouring being the same as the last, and the 
outside made up of 10 three-wire strands, each wire of which is 5°6 
millimetres (0°16 of an inch) in diameter. The cable is designed to 
transmit per minute 16 words of 15 impulses per word. The cable 
was manufactured and laid by La Société Industriale des Teléphones. 


Glasgow Telephone.—The Telephone Committee has 
resolved, in view of the proposed municipal installation, to erect, м 
= рнк an automatic switchboard in the Municipal Buildings 

or , 


Manchester Telephones.—The Mutual Telephone Com- 
pany has asked the Special Telephone Committee to sup ite 
application to the Postmaster-General for a municipal hone 
license. The Committee has decided to interview the Postmaster- 
General to ascertain how the matter stands. 


St. Pancras and the Telephone Company.—The 
telephone question was again brought forward at a meeting of the 
Vestry on Wednesday, consequent upon a recommendation submitted 
by Mr. W. T. Hawkin, chairman of the Highways Oommittee. The 
oompany о permission to lay a branch line from Euston Road 
along wer Street so as to connect the King’s Cross exchange and 
that in the West End in order to improve the telephone service. 
Having fally considered the matter the committee recommended that 
as a recognition of the easement the application should be sanctioned 
on condition that the company would undertake to pay 1s. per 
100 lineal yards of line per annum. Oonsiderable opposition was 
manifested against the proposal, and in the end an amendment by 
Mr. Orange, su that the report should be referred back to the 
committee, was carried by a large majority. 


(Continued on page 601.) 
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THE GLASGOW MUNICIPAL ELECTRIC 
TRAMWAYS. 


Tug interest evincel in the Glasgow electric tramways is 
quite disproportionate to the length of the line. The Scots 
are generally supposed to be a prudent nation, and a stranger 
to Glasgow might 
imagine that the 

short system of 
overhead line 

which has. been 
erected between 

the centre of the 

town and a place 

named Springburn 

was merely to gain 
experience, and to 
ascertain whether 

or not the overhead 

system was what its 
advocates claimed 

it to be, or whether - 
it had the objeu- 
tions so persist- 


ently urged by the SOS — N 


gentleman with 
the studs. They 
may even tell you 


it is an experi- 
mental line, but the assertion should be taken with cold 


Scotch-cantion, for no Town Council possesses a wider 
knowledge cf the various systems of electric tramways at 
home and abroad. There is а story told that for some years 
the only deputa- 22 

tions which visited 

the Continent were 


German with а 


obviously they 
must lave come 
from the High- 
lands, because the 
only form of lan- 


Glasgow is Scotch, 
which, by the way, 
i8 no good for 
telephones, hence 
the troubles of the 
telephone system 
there, | 
Once Glasgow 
had an opportu- 
nity of becoming 


famous, but it 


bought 8,000 tram horses instead. Most of these, how-. 
ever, want repairing, and the northern city may redeem 
Some of its tarnished reputation, as far as tramways are con- 


‘cerned, by declaring boldly for a great scheme of electrically- 


Propelled tramcars. But we anticipate. Unfortunately, we 
must be historical, and although we are not going far back, 


— 


"IT 


A SECTION WHERE DOUBLE ARM BRACKETS ARE USE. 


A SHARP CURVE. 


reported : 


it is well to mention some of the early incidents that have 
led up to the present Glasgow tramways.. It is not necessary 
to вау much of the days when tramways in Glasgow were 
operated by a company. Commencing in 1871, with a lease 
of 23 yeara, it was clear that little would be done by the 


company in adopting a system of mechanical traction, and 
in consequence of 


the result of elec- 

tions in 1891, io 

which the tram- 
m : ways were made 
the test question, 
the Town Council 
resolved to take 
over the tramways 
on the expiry of 
the lease in 1894. 
‘When the - Cor- 
poration took over 
the tramlines, it 
was with an 
entirely new plant. 
It had one weak- 
ness—horses were 
used — but the 
report of the first 
yeara working 
demonstrating the 
complete success 
of municipal control, the question of mechanical traction 
was again brought forward, and the general manager, fortified 
by ап investigation into American lines, strongly recom- 


mended the overhead system. This marked the beginning 
of а number of 


vexatious delays. 
A preliminary 
canter was made 
on the Continent 
in 1896 by a sub- 
committee of two, 
but this was 
merely to select a 
number of places 
for a larger sub- 
committee to visit. 
Still, after examin- 
ing the systems in 
Brusselse, Hanover, 
Hamburg, Berlin, 
Dresden, Buda- 
Pesth, Vienna, 
Milan, Genoa, 
and Paris, the 
conclusion set 
forth by the small 
committee was :— 
That the overhead system of electric traction is the best we 
have seen, ard can be made applicable to any part of the 
city." That, however, did not prevent the state visit of the 
sub-Committee to Brussels, Hamburg, Berlin, and Hanover, 
but they could do по more than the advance guard, for they 


“That the overhead system is the simplest, 
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cheapest to construct and work, most accessible for main- 
tenance and repair, and, on the whole, the most efficient 
system of mechanical traction which has yet been demon- 
strated by practical working.” Such a clearly expressed 
opinion would have satisfied | 

most municipalities, but 
was it sufficient for Glas- 
gow? We trow not, for it 
was held that information 
was not complete, and Mr. 
Young, the manager of the 
tramways, and the engineer, 
Mr. Clark, were dispatched 
to America to investigate 
the latest systems. That 
visit served but to accen- 
tuate the previously 
expressed opinion, and 
seven months later May, 
1897 —the Town Council 
decided to equip a short 
section of tramways with 
electrical plant. Then 
arose а pretty quarrel 
between the Lighting and 
Tramways Committee ав 
to who should supply the 
current necessary to operate 
the tramways; the matter 
was even more vigorously 
contested than it was in 
Bristol, when the Corpora- 
tion and the tramway 
company were the con- 
flicting parties. Eventually 
the Lighting Committee 
capitulated, and the Tram- 
ways Committee were given 
permission. to erect their 
own power house. As soon 
as the question reached | 
the domain of the permanent officials, the practical stage 
was reached, and withont any delay, specifications were 
accepted, and the construction of the line commenced. It 


was the completion of this which was duly honoured last 
week, Provosts and 


Bailies from higher 
and nether Scotland 
gathered to cele- 
brate the inaugura- 
tion of electric 
tramways in Cale- 
donia. The event 
was worthy of the 
gathering, and of 
the luncheon, which 
Robert, in Punch, 
would have called a 
“bankwet.” 

To be merely des- 
sat gt it may be 
said that the route 
which has been 
equipped for electrio 
traction, commences 
in Mitchell Street, a 
short distance from 
the central station 
of the Caledonian 
Railway, and from 
St. Enoch station 
of the Glasgow and 
South - Western 
Railway. It ex- 
tends up West 
Nile Street, tarning eastward along Sauchiehall Street and 
Parliamentary Road to Castle Street. These are, for the 
most part, broad and straight thoroughfares, but there is a 
gradual ascent to nearly midway between the two ends of 
the line. Leaving Parliamentary Road the line curves 
northwards, and proceeds along Castle Street and Spring- 


SuowiNG Posts UTILISED rok Arc LAMPS. 
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burn Road, passing St. Rollox. Chemical Works and skirt- 
ing Sighthill Cemetery. Shortly afterwards it dives down 
under the low railway bridge of the Caledonian Railway 
line to St. Rollox Mineral Station. This railway bridge 
has proved а veritable 
thorn in the side of the 
designers of the electric 
tramway; it has happened 
in this wise. ere 
were members of the 
Town Council who sought 
to have & trial made of 
cars with outaide geate, but 
at the level of the road 
under the bridge alluded to, 
such a vehicle could not 
have passed with safety. 
Lowering the roadway was 
better than highering the 
bridge, so at this point the 
level of the road has been 
reduced some 18 inches; 
this has naturally increased 
the cost of constructing the 
road, but we can hardly 
credit the statement of a 
local scribe that this piece 
of engineering alone cost 
£3,000. 

The car sheds and power 
house are about half a mile 
from the Springburn end 
of the line. The total 
length of the route is 2:40 
miles, and there is a double 
set of rails throughont. 
eae о 
the { one ha 
a radius of 37 feet 6 muri: 
The overhead work, as will 
: . be gathered from the illus- 
trations which we give herewith, is of а most interesting 
description. Some of itis not in accordance with English 
ideas, but it is probably no worse for that. Indeed, we 
hold it to be а remarkable example of the span wire 
System, and after & 
little time опе 
begins to wonder 
why one thonght 
bracket - arm sus- 
pension was the 
only method for 
this country. It 
is hardly necessary 
to point out that 
span wires are not 
exclusively used, 
for, a8 will be seen 
from the illustra- 
tions, one section 
of · the: route relies 
on centre poles 
with double arm 
brackets. The 
suspension of the 
trolley wire from 
these is different 
to English practice, 
but that arises 
mainly from the 
adoption of a 


THE OVERHEAD WIRES AT ONE OF THE CURVES. 


rigid trolley pole. 
These are pointe, 
however, which 
we shall bring 
prominently forward next week. In the meantime, 
we would observe that the intention of the Glasgow 


Corporation is to use many of the posts for carry- 


ing arc lamps, and in many instances this has been 


carried out. 
(To be continued.) 
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It is not stretching the point too far to assert that if it 


EXPLOSION OF SUBMARINE MINES IN 
BALTIMORE HARBOUR. 


Tue рата! operations of the late war with Spain have 
afforded another demonstration of the value of submarine 
mines as an element —we had almost said the chief element 
—of coast defence against an attacking fleet. "Their value 
was abundantly proved during the blockade of Santiago, the 
actual objective of which was the capture or destruction of 
Cervera’s squadron. From the day of their departure from 
the Cape Verde Islands to the fatal Sunday morning on 
which they were driven upon the Caban coast, these cruisers 
and torpedo boats were the storm-centre of the war. No 
sooner had they cast anchor within Santiago Bay than our 
whole available naval force was concentrated at the entrance, 
inthe expectation that the capture or destruction of these 
ships would probably mean the immediate close of the war— 
an expectation which proved to be remarkably correct. 


had not been for a few sunken mines between Smith Cay and 
Morro, the army operations at Santiago would never have 
taken place. Bat for the existence of these mines, Admiral 
Sampson would have entered the bay, captured or sunk the 
Spanish ships, and confronted the city of Santiago with the 
alternative of capitulation or bombardment within a very 
few days after Cervera cast anchor in the harbour. 

Apart from its enormons destructive power, the submarine 
mine exercises a powerful moral effect on the enemy, because 
of its invisibility and the practical impossibility of deter- 
mining its exact location. It is the most quickly available 
of all systems of coast defence, and unlike all other means of 
defence, its cost is out of all proportion to the damage it can 
inflict. It is pre-eminently the weapon of the weak. 

Submarine mines are of three different kinds: 

1. Observation mines, otherwise known as judgment 
mines, whích are fired by an operator on shore, when the 
hostile ship is judged to be within range. 


CORPORATION 
BEBLHISE hah ee D RR 


A SINGLE Deck CAR ON THE GLASGOW MUNICIPAL Tramways. 


Cervera’s fleet being definitely located at Santiago, it was 
to the obvions advantage of this country that the crisis 
should be reached at once; yet, as a matter of fact, the 
"wa remained unmolested in the harbour for several weeke, 
and were only finally destroyed as the result of their own 
voluntary departure from the harbour. 

What was it that prevented our fleet from entering the 
harbour, and necessitated the despatch of an army 20,000 
strong to assist in the capture of the vessels? It was not 
the guns of Morro Castle, for these have proved to be old 
muzzle-loading weapons of very limited range and power, 
nor were the more modern guns on the opposite shores of the 
1 sofficient to successfully resist a modern armoured 
s Büch as was drawn up at the month of the harbour. 
15 pattleehips and armoured cruisers could easily have 
it hed the entrance if the nondescript batteries that guarded 
: been the sole means of defence. It was known, how- 
dis throughout Sampson’s fleet that the tortuous channel 
a tm with the deadly submarine mine, and the existence 
1 defences was sufficient to keep our powerful fleet 
014100 during all the long weeks of the blockade. 


* Scientific American. 


2. Automatic mines, which are self-firing on being struck 
by the hull of a ship. 

3, Electro-contact mines, which are electrically connected 
with the shore, and, on being struck, cause a bell to ring at 
the firing station, where the operator switches on the firing 
i or not, according as the vessel is a hostile or friendly 
ship. 
The accompanying illustrations show the form of ground 
mine most commonly employed in this country. It consists 
of the mine proper, containing the explosive, which is placed 
on the bottom of the channel, and the electro-contact buoys, 
which are anchored above the mine at a predetermined depth 
below the surface of the water. The body of the mine is 
made of cast-iron. It is of a hemispherical shape, and is 
4 feet in diameter and about 2 feet in height. The shell is 
2 inches in thickness, and at the crown is a filling plug with 
electrical connections, over which is bolted a wrought-iron 
cap. The electric cable passes in through the clip shown 
on the side of the cap. The capacity of the mine herewith 
illustrated, which represents one of those which were used 
in the defence of Baltimore Harbour, is 250 lbs. of explosive. 
When it is to be used as an automatic or as an electro- 
contact mine, the floating buoy is attached to the ears of the cap. 
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The floating buoy is a hollow, buoyant sphere, in which is in a triangle, and connected with the firing casemate. They 
placed a circuit closer, and it is provided with wires which were each charged 225 to 250 Ibs. of dynamite and were bad 
ead from the buoy to a fuse in the ground mine and to the placed in 80} feet of water; but as the bottom consisted of gm 4 
signal station. The mechanism usually consists of а ball or gu 
а pendulum, which, on the buoy being struck by a passing | gn 
vessel, swings into contact with a metallic ring and cloees the π.¹ — — 
‘circuit, If the mine is fully automatic or relf-firing, the 
closing of the circuit sends a current directly through the 
ground mine and explodes it; but if it is to be fired from a 
station on shore, the circuit closer merely serves to give 
-warning to the operator, who, by the throw of a switch, 
sends a powerful current through the mine and explodes it. 

Our readers will remember that immediately upon the 
declaration of war the harbours of this country were planted 


I 


U 


Fic. 1.— EXPLOSION OF A Grove or THREE GROUND MINES 
IN BALTIMORE HARBOUR. 


with mines, which were maintained in working order until Lum a Бе : Uu eu 
news came of the destruction of the Spanish fleet at Santiago. | ' E 
This occurrence and the overtures for peace on the part of Fig. 2.— EXPLOSION or А росвге MINE iN BALTIMORE HARBOUR. Rie 
the Spanish government led to the removal of these obetruc- + 
tions to navigation. .In some cases the mines were removed, ; | | | | i 
and in others they were exploded, in order to observe the soft mud, it is likely that in course of time the mines settled ck 
| | considerably. The photograph was taken at a distance of RE 
1,200 feet, and from a point 35 feet above the water. A ko 
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Charge, 225 to 250 lbs. 
SUBMARINE MINE or TYPA USED FOR DEFENCE ОЕ HARBOUBS. v. 


1 ТОТИ careful measurement by triangulation showed the column of Uh 

SUBMARINE MINES IN PLACE, WITH ELECTRO-CONTACT water to be 225 feet high and the base of the disturbance 2. 
Bvoys ATTACHED. 200 feet wide. V. 

The other mines, which had been removed away from the 

probable effect they would have upon a passing vessel. Those channel and placed in water 22 feet deep, were exploded on is 
placed for the defence of Baltimore were all removed from August 27th, and the results photogra hed as before. t. 
the ship channel except one group of three, which was ex- Fig. 2 was а double mine exploded at a distance of 500 t: 
ploded on July 18th, with resulta ag shown in fig. 1. feet. The base of the column was 100 feet wide and its d 
This group consisted of three mines, placed 100 feet apart, height 246 fect. Е ` 
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In each explosion, except the first one, fragments of the 
cast-iron shell were thrown to a great height and some of 
them were recovered. The negatives made as the colnmn of 
water was ascending show the iron fragmenta in their flight. 
A study of these photographs will give a more vivid im- 
preesion of the terrific energy of these machines than can be 
gathered from any verbal or written description. They fally 
justify the caution which prevents a naval commander from 
entering a harbour protected by mine fields until by counter- 
mining operations he has cleared the way for his fleet. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 596.) 


Misleading Information.—In the account of “ Tele- 
grapbic communication between England and Australia,” which is 
published in the widely circulated “ Australian Handbook,” we notice 
among other data given, a list of the cable sections, and in each case 
the number of cables connecting the stations which exist on the route 
between Australia and England. In all cases, with one exception, 
the number of cables between each pair of sections is given, but for 
some reason Australia-Banjoewangie-Singapore,” three stations are 
taken together, and the number of cables on the two sections thus 
taken together is given as three; the grouping in this instance has 
the effect of misleading those who may refer to the table for infor- 
mation concerning telegraph communication between Australasia and 
the rest of the world. It is, in fact, about as misleading as the 
evidence given before the Ottawa Conference by the Hon. Mr. 
Plsyford, Agent-General for South Australia, when speaking 
on the same subject. This gentleman is reported as saying: 
"And take the lines that we have from Australia at the pretent 
time; starting from Australia we have three cables, two from 


construction of a Pacific cable are not slow to turn toa use. We do 


not suppose that the editor of the “ Australian Handbook ” felt called 
upon to analyse the information given to him, as presumably the 
source from which it was derived may have seemed sufficient 
guarantee of its accuracy. The truth of the matter is, that 
actually are three cables from Australia to Вапјое. 
wangie (in Java); but from Варјоетапріе to Singapore there 
is only one cable, which was laid in 1879. That this single 
cable passing through s volcanic zone is one of the weak links in the 
lines uniting Aus with Europe is apparent, when we remember 
that, although it is more than 900 miles long, it lies in the shallow 
Java Bea, in a depth less than 50 fathoms, and averaging about 
20 fathoms. When this cable was interrupted in Saptember, 1897, 
all the Australasian traffic had to be carried on the Dutch landlines 
through Java, which worked badly. It is difficult to tell how long 
this cable was interrupted, as no notification of its breakdown or 
restoration was published by the Bureau International at Berne. We 
know, however, that it was interrupted for at least 10 days, and it is 
e that there may also be other interruptions which have not 
published from Berne. It may appear that we have dealt with 

this subject at too great a length, bat as so many inaccuracies are being 
cireulated here and in the Colonies regarding Australian cables, 
actual and prospective, we make no excuse for calling attention to 


the present case, 


Proposed Addition to Australian Cables.—In the 
Melbourne Argus of the 6th ult. we find it stated that in the event 
of the Australian subsidy (which was begun 20 years ago to secure a 
wecond cable between Java and Port Darwin) being guaranteed for 
another 20 years, a cable would be carried from Albany to Glenelg, 
in South Australia, and another from Port Darwin to Normanton to 
Cape York, to connect with the Queensland system, thus giving 
feveral alternative routes of tactical value.” We have never been 
Successful ia understanding the theory indicated above. If cables, 
tbe prop of the Eastern Extension Company, do not fulfil the 
cénditions for which they are laid, it would seem only busineselike 
that they should establish their cable system on a sound footing, and 
that withont claiming assistance by subsidies, and nominally attach- 
ing such subsidy to any particular cable in their system. The con- 
nection by cable of Port Darwin to the Queensland landlines will 
undoubtedly be of much value, and might economically be eff.cted 
by the company, by picking up the cable which they laid from Java 
to Roebuck Bay in 1889, which is admitted to be of little use owing 
to the defective condition of the Weetern Australian landlines which 
join it at Roebuck Bay. This cable is about 900 miles long, and 
would go far to make up the total of the 1,400 miles of shallow water 
Yu necessary to connect Port Darwin n ton and Cape 

| е proposed shallow water pro on (a 
about 20 fathoms) of the Port Darwin cables will probably not be 
very favourably received by the Governments of South and Western 
Australia, as it will undoubtedly result in a considerable diminution 
of the revenue which they at present derive from their landlines. - 


Proposed Reduction of Inter-Colonial Telegraph 
Rates in Australla.—We make the following extract from the 
Melbourne Argus :—'' The anomalies in connection with the inter- 
colonial telegraph rates, brought under the notice of the Postmaster- 
General last week by the Chamber of Commerce, form the subject of 


a report by the Deputy-Postmaster-General, in which the whole sub- 


ject is dealt with, and suggestions are made for the removal of the 


anomalies. With the aid of this report Mr. Daffy has drafted a scheme of 
rates which he intends to ask the other colonies, viz., Queensland, 
New South Wales, and South Australia, to adopt. The present rates 
are as follows:—From Victoria to Queensland, 38. for 10 words; to 
New South Wales, 1s. for 10 words; and to South Australia, 2s. for 
10 words. Although a 10-word telegram from Melbourne to Brisbane 
coste 3s., the same message by being sent first to Sydney and then to 
Brisbane costs only 2s. Another anomaly is the charge of 2d. per 
word made by New South Wales for all words over the first 10, for 
which the charge is 1s. Then it is anomalous that while a 10-word 
message to New South Wales costs 1s., а 10-word message to South 
Australia coste 2s. Mr. Duffy's proposal is that the rate to Queent- 
land should be 2s. 3d., instead of 3s., of which Victoria would receive 
9d., New South Wales, 9d., and Queensland, 9d; that the rate to 
South Australia should be 1s. 6d., instead of 2s., of which Victoria 
and South Australia would receive 9d. each; and that the charge to. 
New South Wales for all words over the first 10 should be af the 
rate of 1d., instead of 2d. a word. It is estimated that these pro- 
poeals, if accepted by the other colonies, will represent a loss cf 
about £10,000 to this colony in the first year, but that the loss will 
disappear in the second year, owiog to the increased business caused 


by the reductions." 
Telegraphic Interruptions and Repairs :— 


OABLES. Down, Repaired. 
Amazon Company's cable— 
Cable beyond Gurupa... June 8th, 1888 - 
St. Lucia-Bt. Vincent .. Sept. 24th, 1898 ... m 
lama- Bissao eee .. June 31st, 1898  ... EM 
Perim-Assab ... .. Sept. 13th, 1898  ... Oct. 15tb, 1898. 
Gibraltar-Tanger ... Oct, 18:h, 1898 m 


Baiat Louis du Senegal- 
Fernando de Novonha ... Oct. 17th, 1898. 
Pernambuco-Ceara ... . . Ost. 19th, 1898. 
LANDLINES. 
Msjunga-Tananarive . .. Oct. 12th, 1898. ... Oct. 12th, 1898. 
.. Oct. 17th, 1898  ... Oct. 18th, 1898, 


Saigon- Bangkok.. .. Oct. 15th, 1898 .. Oct. 16th, 1698. 
Wooden Telegraph Poles.—The Scientific American 


says that an interesting experiment has just been started on the 
Philadelphis, Wilmington, and Baltimore Railroad in order to find 
out which is the best wood for telegraph poles. Some 42 have been 
set up in order to test the life of the various woods employed. 
These are six chestnut poles, creosoted ; six pine poles, creosoted ; six 
chestnut poles, woodilined ; six set in broken six in clay, six in 
the ordinary manner, and six to have a hole bored near the ground so 
that they can be saturated with oil. 


York Telephones.— Before the York Chamber of Com- 
merce, at Fossgate, on 11th inst., Mr. Dashwood Oarter read а pa 
on “ Improvements of the Trunk System of Telephonic Coomans. 
tion.” The Chamber afterwards passed a resolution expressing the 
opinion that the telephonic system is inefficient, inadequate, and 
exorbitant, and favouring municipalisation and private company 


competition. 


CONTRAOTS OPEN AND CLOSED. 


OPEN. 


Belgium,—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may b. 
obtained. | 

Bilston.—October 29th. Tenders are, according to an 
exchange, being invited for the construction of a line of telephoni: 
communication between the Bilston waterworks pumping station a: 
the Bratch and the Town Hall at Bilston, with the necessary receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
munication wires from the recording apparatus to the pumping 
station st the Bratch, and also to the Town Hall, Bilston, for the 
Bilston Urban District Oouncil Plans and specification, may be 
seen st the offices of Mr. Baldwin Latham, M. I. OC. E., engineer for the 
works, 13, Victoria Street, Westminster, S.W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hall, Bilston, and the form of 
tender may be obtained on application to the Engineer or to the 
Clerk, on deposit of £5, which will be returned to all persons making 


a bona jide tender. 


Burton-on-Trent. — October 27ch. The Corporation 
wants tenders for the supply, construction, and erection of a 250- 
kilowatt alternator and engine, complete with all accessories. Parti- 
culars from Mr. F. L. Ramsden, manager and engineer, Gas and 
Electric Light Works, Burton-upon-Trent. 
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Bury. —Ootober 26th. The ion wants tenders 


foe the wiring of the public baths, St. Maries Place, Bu See our 
* Official Notices” October 14th for further particulars. т 


 Fdinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Oon- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S.W., at 
whose offica oo and drawings may be seen. Bee our 
“ Official Notices this week. 


Edmonton.—October 25th. The Board of Guardians 


solicitor and clerk. See our “ Official Notices” October 14th. 


France.—October.22nd. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of 
three steam d V in 
5 the electrical installation on board the new cruiser 


Шашке CODE 27th. Tenders are being invited until 


conductivity copper ; 
to be sent to Те Bour- d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


General Post Office.—October 25th. The G.P.O. is 
inviting tenders (a) for the supply of red fir telegraph , to be 
delivered in London, and at Northumberland Dock үш Туй), 
West Hartlepool, Hull, or Grimsby; and (b) for сена ti 
рое а diam or 19 lbs. of creosote to the cubic Ка ашу 

The poles to be felled during the winter of 1898-9. Forms 
of tender, con all particulars, may be obtained on application 
to Mr. Chas. Е. Stuart, controller of stores. 


Ghent.—October 29th. The е Municipal Council 


clause. The contract includes ше кру кай delivery of 1,337 
incandescent lampe, 20 arc lamps, &c. expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be 
„ A d t of 8,000 franos is required, on which 
2 per cent. will be paid after 60 

obtained, рео 

= ны ruycker) Gand, or at the office of the 
mentioned above. 


The tenders will be opened at 11 a.m. on Octo 


Great Western Rallway.— uu 24th. The 
directors are inviting tenders for the supply of various stores for a 
year commencing December 1st, 1899. Among the items are tele- 
graph instruments, apparatus, ironwork and tools, and drysalteries ; 
copper wire, G.P. wire, &c.; electric light carbons, and incandescent 

rig telegraph poles, &o., &. Specifications, &c., from the offices 
of the Stores Superintendent, Swindon. For further particulars 
see our “ Official Notices” October 7th. 


Halifax.—October 25th. The Board of Guardians is 


inviting tenders for ТУ 1 the new union hospital, 


Hanley.—November 14th. The Corporate b. inviting 
асаа е сео DLE TUUM бини. Particulars from 
J. Lobley, borough engineer. 


p te, —The Corporation wants tenders for the supply 
arc lamp poles, 18 feet long above ground, fitted wi 
Hyde Park carriers. b electrical engineer, Mr. Geo. Wilkinson. 
Bee our “ Official Notices” this week for particulars. 


Kingston -upon-Hull.—October 27th. The Electric 
Lighting pga invites tenders for the supply and erection of 
certain plant in connection with the electricity including high 
and low tension mains, casings, trench work, &c.; switch „con- 
Ту up condense: ( jeter type) ten — а How 
u ump, con ejector 1 рев, 

: eer, Mr. A. 8. Barnard. "Oficial К Notices” September 


— for’ 


Morecambe.— October dre The Electric Lighting 
Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), | two 40-kw. transformers, switch 
paneli, анс ас. , Electrical engineer, Mr. О. F. Parkinson. See 

our Official Notices” this week for details. 


Morley. — пасри 91st. The Morley Industrial Co- 


operative шыш tenders for the wiring, &c., of ita new 
buildings in Queen Street. Particulars from the office up to to- 
morrow, Saturday. 


The Potteries.— October 22nd. The British Electric 


Traction Compan апу, Limited, is inviting tenders for the overhead con- 
struction of otteries Extension Tramways. Specifications and 
particulars aay be obtained from Mr. C. H. Gadsby, contract engi- 
Басе to the company, at the company’s offices, on deposit of £5 per 


Shoreditch.—October 26th. Tenders are invited by the 
Vestry for the supply of e 10-H.P. electric motor. Specifica- 
tion, &c., from the surveyor, 287, Kingsland Road, N.E. Bee our 
“ Official Notioes " this week. 


` Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the QUT tr of two éngines and dynamos equal to 
an output of 24,000 watts together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &., required in 
connection with the cen 
and power generating pl plant. Bee « our “ Official Notices” 

re specifications, plans, &c. 


Toronto (Canada).— November 9th. The Toronto 
Board of Oontrol is, according to Daily Tenders and Contracts, 
inviting tenders for a complete installation of electric lighting plant. 
a zT Engine og also be пе гасе тес и бо TATON роо of "ue 
"E n ment. un ts pulleys. ting. 

58. Noel pumps and condensers. 6. Water and steam 
д 7. г 8. Dynamos and station electrical арра. 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Poles 
and overhead circuits. 12. Oonduits and cables. Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 8, 5,6, and 7 
may be withheld until the remainder of the apparatus 'is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the boná fide signatures of the contractor and his 
sureties, to the Ohairman of the Board of Control, Ойу Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
En tenders for the supply, delivery, and erection of transformers 
d accessories. &o., 


cations, from Mr. A. Н. Preece, 39, 
Victoria Btreet, B. Beo our “ Official Notices " October 14th. 


CLOSED. 


Buxton.—The following tenders bave been accepted in 
connection with Prof. Kennedy's electric 
1. Boilers.—Messrs. B. Hornsby & Sons, £1,659. Time of delivery, 
20 weeks; 2. Electrical plant.—Messrs. Mather & Platt, Limited, 
including spare parts, and compound steam pumps, £4,236 (28 pin 
3. Battery.—Tudor Accumulator Company, Limited, £820. Annual 
charge for maintenance, £52 (10 weeks); 4. Switchboard.—James 
White, Glasgow, £1,353 (16 weeks); 5. Steam exhaust and other 
pipes.—John Bpencer, Limited, Wednesbury, £950 (21 weeks). 


Kennington.—The following tenders have been received 
for the electric lighting of the Princess of Wales's Theatre, Kenning- 
ton. Messrs. Owen Lucas & Pyke are the consulting engineers :— 


Pritcbetts & Gold T us £u .. £19,469 15 
H. G. Ellis & Co., „Limited is ss V .. 11,89 5 
F. Buter & Co.. . Ls P i .. 11,166 6 
Foote & Milne. ба $a "T "f vex us 9,924 15 
Marryat & Place "m " - zs 555 zi 9,811 15 
Bpeedy, Congdon & Co, 9,288 15 
Brush Electrical Engineering Company, Limited . 9,129 15 
B. H. Hey wood ‘ 7,880 15 
Bax, Blatter & Co. oe vs be ee 7,789 13 
Hampton & Pon Limited. . d "A Ps ee 7,008 15 
Calvert & Co. a T oe es 7,246 15 
Btrode & Co. vá x ix x yn 5,979 15 
. John Bolding & Bons RP vi Ps Я 5,981 15 
Т. H. Taylor. "m ex ра ie T 5,617 7 
Laing, Wharton & Down 70 T „> 21 a 5,459 0 
*Barclay & Son.. T T x 5 ws 5,464 15 
A. Penney & Co. АР i» e ex "P АҢ 5,288 17 


M 
* Accepted subject to slight modifications in specitication and prioe. 


Liverpool.—It is stated that the Liverpool Corporation 
has placed the contract for 14 steel Lancashire boilers for the 
electricity station at Pumpfields, Vauxhall Road, with Messrs. 
Tetlow Bros., of Holinwood, at £656 each. 


Lynn. — Particulars of the accepted tenders for the 


Council's electric lighting scheme will be found among our “Electric 
Lighting Notes." 


Stockport.—The Gas and Electric Lighting Committee 
has considered samples of meters from the following firms:— 
Ferranti & Co., Thomson-Houston Company, and Chamberlain and 
Hookham, and bas resolved that Messrs. Ferranti & Co.’s tender to 
supply 50 meters, at £5 5з. each (within 12 months), be accepted. 


Tynemoath.—At last week's Council meeting Ald. Green 
brought up the report of the Trade and Commerce Committee, which 
recommen the acceptance of Mesars. Holmes & Co.'s tender for 
n and dynamos at £4,100 in connection with the new electric 


hting installation, and that of Messrs. Siemens Bros. & Oo, for 
and boosters at £549. 


and increase of the 8 ha 


lighting scheme :— 


i os 


si isi 


PIC 
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FORTHCOMING EVENTS. 


Friday, October 21st.—At 8 p.m. — Electro-Harmonic Concert. 
At 8 p.m. Institution of Junior Engineers. Presi- 
dential address by Sir W. Н. White, K.O.B. 
Saturday, October 22nd. — Manchester Association of Engineers, 
Grand Hotel, Manchester. Paper by Mr. Henry 
Hodgeon, on "Some Points in Modern Steam 
Practice." 


Monday, October 24th.—At 3.30 p.m. Opening of the Corporation 
7 new electric lighting extension works, Sculcoates 
Lane, Hall, by Councillor J. T. Skinner. 

Taesday, October 25th.—At 8 p.m. Northern Society of Electrical 
Engineers, Grand Hotel, Manchester. Address by 
the president, Mr. J. 8. Raworth, to inaugurate the 

on. Subject: "The Rapid Development of 
Electrical Engineering during the Present Year." 

Friday, October 28th.—At 5 p.m. Physical Society, af the rooms of 
the Chemical ee оноп House. Agenda: 
Ш “ Ап Influence hine,” by W. R. Pidgeon, 

.4.; (2) "The Repetition of ап Experiment on 
the Magneto-optio Phenomenon discovered by 
Righi,” by Prof. Silvanus P. Thompson, F.R.S. 
3) The Magnetic Fluxes in Meters and other 

trical Instruments,” by Albert Campbell, B.A. 


NOTES. 


Boiler Room Economy.—In a paper by Mr. Moseley, 
read before the Canadian Association of Stationary Engi- 
neers, figures were presented to show that the mean difference 
between ordinary and competitive firing is 10 per cent. In 
tests with a Jones mechanical stoker, it was shown that this 
stoker did 50 par cent. more work at a 25 per cent. better 
economy when compared with ordinary hand firing, but that 
in a competitive test its superiority was 25 and 15 per cent. 
respectively. It is practically impossible to continue to бге 
аз at а short period of competition, and probably this has 
much to do with the suocess of mechanical stoking, the 
machine, if oe in order, not getting tired or losing interest. 
The author advocates paying a fireman as a skilled man, not 
ав в mere labourer, and thinks that a cut-down in bis wages 
would show a fourfold increase in fuel, each dollar of reduc- 
tion meaning another four dollars of coal. It is so obviously 
impossible to keep up to highest efficiency for long at a time, 
that there ought to be a premium system of paying stokers 
on the basis of evaporation per ton of coal, or of percentage 
of CO, in the flue gases. The latter is the better, because 
by the former method there is more or less temptation to 
waste at the blow-out. fr r 


, Testing Furnace Circularity.—An instrament for test- 
ing the circularity of furnaoes was recently described by Mr.. 
T. Messenger before the North-East Ooast of Hogineers. 
It is very simple, A set of three radial legs pointed at the 
outer end is in the farnace to be tested, and caused 
lo grip the farnace, the three points moving outwards simul- 
taneously by means of toothed quadrants. The pointe carry 
at their central point а trammel bar with an end roller and 
a pencil. The arm is revolved in the furnaoe, and the pencil 
describes a small closed curve on a paper. This small closed 
figure shows, by its departure from a true circle, the exact 
want of truth of the furnace. The effect is startling. If, 
in 8 4-foot furnace, the circle of comparison is only 6 inches, 
the resulting closed figure appeara very largely out of shape. 
The reason is, of course, that the actual departure from the 
true circle is shown, во that if a flue is half an inch out of 
trath, this half inch appears on even a 6-inch circle, and the 
proportion of deformation is exaggerated. This enables the 
true direction of the error to be more plainly determined 
when jacking back to true shape. The figures made by the 
instrument should be kept as records, and they will prove 
' useful as comparisons from year to year as inspections are 

ade, The instrament is very simple. By the use of 
different sets of points it can be used for any sizə of furnace, 
and it shonld prove most useful. The instrument is equally 
applicable to the gauging of steam engine cylinders, for 
which the roller may be replaced by & pointer, in order to 
obtain a trace of any scoring, which is so often present in а 


worn cylinder, 


Automobile Trials.— From the Journal of the Royal 
Agricultural Society it appears that the results of the testa 
made near Birmingham in June last are very favourable to 
benzine motors. Taking benzine at 74d. per gallon, as used 
in the Daimler vehicle, lamp oil at 43d. per gallon, as ased in 
the Lancashire steam motor car, coal at 208. per ton, as 
used in the Chiswick vehicle, the cost per mile was only Hs 
for the Daimler car, and it could have run 100 miles per day 
for 4s. and а man’s wages. The fuel cost per total ton mile 
in the four cars was respectively 0:18d., 0°36d., 0:80d., while 
par cargo ton mile it was 0°465d., 0°774d., апа 0°704d. From 
the early days of the present movement in automobile vehioles 
we have expressed our opinion in favour of the benziue car, 
as being the most free from complication. The Daimler car 
had four spseds, the Lancashire car had three, while the 
Chiswick company's car had only one speed, but could use 
boiler steam in ita low pressure cylinder. The Daimler car 
had the least friction, and it made the highest шеш ерес 


The tests are in direct contradiction to the dictum.of Sir 


David Salomons, who expected most from steam cars, and 
bis argument was correct; but so far the conveniehoe of 
the benzine vehicle has enabled it to show the best resulta 
on all Tuus At present price alone seems to be a ber 
to a wider use of self-moving vehioles. 


The Daniell as a Standard Cell,—Grotian describes in 
the Elek. Zeit. a modified form of the Daniell, which, though 
not so constant as the Clark and Weston ocells, is yet suffi- 
ciently exact for most purposes, and is much more easily 
constructed. The arrangement is shown in the adjoining 
figure, where there are two retaining oells which are provided 
with a long lip on each side. One of these cells contains the 
zinc and its solutio», while the other contains the copper 
and its solution. The plates should be held in the fixed 
vertical position, say, by means of grooves. The heavy 
black lines, / f, are pieces of filter paper, 2 or 8 inches in 
width, the ends hanging down over the ends of the lips, 
lower than the surface of the liquids. Each is first saturated 
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with its solution, then by capillary attraction the liquids 


. will be drawn over slowly, and those that mix will 


p, 
thus keeping the solutions pure. There shonld be five strips 
in the zino solution and two strips in the copper solution. 
When in use the two overhanging of the strips are 
brought together, and pressed together by the fingers till 
they adhere. The copper pue should be coated electrolytic- 
ally with pure copper, and the zino plate should be amal- 
gamated. The zino solution should be 1:2 and the copper 
1l. A number of comparisons of this cell were made with 
а Clark which had been stendardised by the Reichsanstalt, 
and the mean value of the E. M. F. was found to be 1:101. 
The resistance is several thousand ohms, and it will stand 
short circuiting. The E. M. F. rises slowly when the cell is 
not in use at the rate of 1 to 2 thousandths volt per 18 


hours. 


Lectures.—On 13th inst. Prof. A. Jamieson commenced 
a series of lectures on “ Electric Railways and Tramways” at 
the Glasgow Technical College. MM 

Before the South Staffordshire Institute of Mining 
Eogineers, at Birmingham, on 17th inst, Mr. G. L. 
Addenbrocke read a paper on * Electric Power Distribution: 
The Project of the Midland Electric Corporation and its 


Bearings on the Mining in the District.” 
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More Trade Unionism.—There has been trouble at 
Bethnal Green in connection with a contract for electric 
wiring, certain workmen employed by one contractor 
apparently refusing to continne work unless the men of 
another contractor joined certain trades unions. It would 
appear that if in the pursuit of his wire laying a wireman 
needs to put a hole through a wall, or remove even an odd 
brick, he must loaf about until it please some bricklaying 
monopolist to come and move the brick for him. 

. Sims, the secretary, admits that the men objected 
to work with non-unionists, so that here in we are 
confronted with the old tactics of bullying and intimidation 
by the unionist minority. If trades unionists want to earn 
respect and acknowledgment, they should see to it that their 
members are of such a class as to command respect, instead 
of endeavouring simply to build пра fighting fund by forcing 
all men into their fold. It is just this scooping in of the 
worst class of men that has made some of the trades unions 
a laughing stock of the country, and brought the name of 
the British workman into one of contempt. Asan architect 
recently wrote, any ordinary man could learn to lay bricks 
in а week or 10 days, yet the wages’ cost of building is being 
practically doubled or trebled by the action of the brick- 
layers, who could easily do four times the amount of work 
they now do. 


Pocket Calculator. — We have received from the 
Scientific Publishing Company, of Manchester, a pocket cal- 
culator in the form of a stem-winding watch. It is really 
an adaptation of the slide rule, the various scales being laid 
off on a series of rings on a revolving circular dial. There 
are two pointere, under one of which the dial may be 
revolved to any desired point, while the other can be 
revolved by its own winder to any angle desired. By simple 
movements of the dial and pointer multiplication can be 

ormed, division, roots, and powers can be found, and 
оре, sines, cosines, and hyperbolic logs. There are five cir- 
cular scales: No. 1 of logarithms, No. 2 for multiplication 
and division and rtion, Nos. 8 and 4, really one scale, 
for square roots, and No. 5 a sine scale. We have tried 
several calculations, and having checked results have found 
a very fair approximation to correctness. With practice the 
eye would learn to read off fractions of a division with con- 
siderable accuracy, and it is claimed that such practice will 
enable results correct to 1 per cent. to be found, which is 
quite close enough for rough-and-ready calculations in 
engineering. The price is only 7s. 9d., and the instrament 
is strictly what it claims to be, a pocket calculator, for it is 
like a thin watob. | 


Another Water-tube Boiler. — In the Engineers’ 
Gazette we find described the Miyabara water-tube boiler. 
It oonsists, briefly, of two tiers of small shells connected 
vertically by short, wide connections, and connected each to 
pc area vessel one place higher by a series of slightly 

inclined tubes. The larger vessels form the front 
and back of a boiler as long as its furnace, and the products 
of combustion rise directly up from the grate amongst the 
tubes. The inventor a to bea Ja naval прав. 
Jt is claimed that a boiler tested and made by Messrs, 
Humphrys, Tennant & Co., at Deptford, burned 20 to 30 Ibs. 
of coal square foot of grate, and evaporated 11:87 Ibs. 
from and at 212°, We need not dispute the figures, as they 
are not impossible. There is nothing said as to the coal 
used, but we would say that it must of necessity be coke or 
other smokeless fuel, as the boiler is arranged specially to 
make a large volume of smoke if bituminous fuel is used. As 
with all this class of boiler, the tubes enter the water vessels 
at non-radial angles. We hear so much abont this class of 
tube never leaking, that we should like some maker to send 
us a description of the method employed in drilling out the 
holes for them and in making them tight when inserted. 


Football.—The annual football match between the 
* Robertson " lamp-makers and the Edison and Swan lamp 
makers was played at Ponder's End on Saturday last, in the 
presence of a large crowd of spectators. After a most 
exciting game, the “ Robertson” lamp-makers re 
their victory of last year by an increased margin of 8 to 1. 


Mrs. Hopkinson's Gift to Cambridge University.— 
In his opening lecture to the engineering students at Cam- 
bridge on October 14th, Prof. Ewing intimated that the 
crowded state of their lecture rooms and laboratories would 
scon be relieved. A gift of £5,000 had just been made for 
the addition of a new wing to the engineering laboratory in 
5 of the late Dr. John Hopkinson and of his son, 
John ve Hopkinson, who recently lost their lives in 
the Alps. Dr. Hopkinson's gon was to have begun work by 
this time as a student of engineering at ron i This 
most splendid and welcome gift was made by Mrs. 
Hopkinson jointly with her son, Bertram, and her survivi 
daughter. Prof. Ewing went on to say:— If 
impelled to add a few words as to the loss which our pro- 
fession—the profession on which you look forward to 
entering—has met with in the untimely death of Dr. 
Hopkinson. If I were to select any name to put before you 
as that of an engineer whose work and methods you would 
do well to follow, it would be his. He was a peculiarly con- 
spicnous example of that union of scientific knowledge and 
genius with practical sagacity which goes to make a great 
engineer. His work was brilliartly original; in more than 
one department he led the way where a great host is now 
following ; and his work was as sound as it was brilliant. 
His NN was constantly being sought, partly because it 
was always fair and unbiassed—his character was too fine for 
anything mean or unworthy to find a place—and partly 
because his judgment came near to being infallible. You 
know that he took in Oambridge the most distinguished 
place that any student can take. He at once plunged into 
engineering work, and from that time to the end his 
professional life was an unbroken series of successes. But he 
made time for much original work of lasting value in science, 
and the world of pure physics is deploring his loes as much 
as it is deplored by engineers. Such а man may, I think, be 
said to live on, not only in the results of his work, but in 
the force of his example. Dr. Hopkinson took from the 
first a warm interest in this laboratory and in the establish- 
ment of an Engineering Tripos at Cambridge. It was only 
а few days before his death that he spoke to me of his 
intention to promote a subscription for the much-needed 
extension of the laboratory. It is a iar pleasure to me 
to think that this laboratory will, ugh the noble gift 
of Mrs. Hopkinson and of his son and daughter, be 
henceforth associated with his memory and name.” 


The Position of Draughtsmen.—This correspondence 
continues in the Engineer, and has become extremely funny. 
One letter, to which we referred as * wrote sarkastic,” com- 
5 that a man who was never heard of in the offioe, and did 

is work quietly, vas actually appointed manager, whereas a 
smart fellow, who oould “saw off the end of his desk with his 


hand, and make a sound just like a cross-cut saw, was over- - 


looked. Now an employer writes and characterises that letter 
as proof of the conceit and impudence of the oppressed 
draughtsman " who wrote it, he goes on to argue the 
question, and talks of the destruction of property, if “he 
really sawed it off," and so he goes on through the letter, and 
he is serious, too; but when we see his locus scribendi, we 
stop and say no more. His address is Glasgow. Yet perhaps 
after all we have here another draughtsman writing. This 
employer is made to talk about the better class of draughts- 
man—men worth, say, 303. per week. Not much better class 
about this!!! However, our friend really is serious. He 
takes as serious the hunting oog story as well as the saw tale. 
Finally, he asks for plenty of good intelligent draughtsmen 
at a moderate price, just as we want cheap boots, and we again 
wonder whether there is a joke, or if a traditional national 
trait is before us, and во we leave the question about as we 
found it, in an unsatisfactory and unsolved condition. 


Masthead Lights.—The Falmouth Chamber of Com- 
merce has resolved to draw the attention of the Board of 


Mohegan, ag it is declared that, owing to the eleotrio light 
E extinguished, the lifeboats were unable to find dhe 


. — — tn —- d$ d 
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The Bradford Tramway Accident.—As stated in the 
EngcTRICAL Review last week, Major Cardew, O.E., re- 
sumed, on 18th inst., the Board of Trade irquiry as to the 
cause of the recent electric car accident. The first witnesa 
called was the driver, named Mungovin. Не said that on 
the morning of the accident the rails were greeny, but he had 
plenty of ет ret мен x t On 35 is 
escend the hil ied the el-ctrio e, па 
' gon it took no effect. Then he tried 
the hand brake, and it failed also. Не tried releasing it and 


applying it again four or five times, bat without «ffeot. The 


car gained speed, and went over at the curve. He thought 
of the electric reversal, but saw that the trolley was off the 
wire, and he knew it would not act. The driver said they 
had been told the electric brake would not lock the wheels 
of the car, but he thought it did on this oocasion. Prior to 
the brakes failing to act, he had been going only 5 miles an 
hour. He was positive he did not reverse the electric power 
on the wey down, and thus make the electric brake inopera- 
tive. To take the trolley off the wire was a foolish trick to 
do. The inspector said he had made experiments with the 
brakes, and was of opinion that they were sufficient if the 
cars were not allowed to go more than 6 miles an hour. It 
was pointed gut that the electric brake would be of no use if 
the hand brake was put on, and a witness was called named 
Bailey, who said that he saw the conductor patting the hand 
brake on from the rear of the car. A doctor's certificate 
was put in, stating that the conductor of the car was not in 
a fit condition to attend, and it was that the inspector 
should visit his house and secure the evidence, when the 
inquiry would be closed. In his statement to the inspector 
the conductor said that all went well until they reached 
Southfield Lane, where they stopped. He noticed the greasy 
condition of the rails, and said to the driver he wished he 
could put sand on. The driver replied: * Yes, but I have 
no tand in the box; it was all last trip." When he was 
collecting the. fares the car commenced to go fast—about 20 
miles an hoür—snd he put the hand brake on at the rear of 
the car in consequence of what he took to be a signal from 


the driver, 


Appointments Vacant.—The Heckmondwike Urban 
‘District Council is inviting applications for the appoint- 
ment of consulting engineer to advise them on a scheme for 
an electric lighting installation for their township, and, if 
гы, ю 5 the 5 pi 3 and 

аур down o necessary plant for р А 
Plans and specifications of the scheme have areas heen 
Жее by an electrical engineer who is now deceased, 

or further particulars apply to the clerk to the Council. 

the Batking Town Council want applications for the 
appointment of an electrical engineer to superintend the 
laying of mains and the erection of plant, and to run the 
tation afterwards at £150 per annum. See our “ Official 
Notices " this week. 

The Edinburgh Corporation is wanting a superintendent 
of mains in connection with ita electric lighting eee 
at £280 per annum. Вее our “ Official Notices " this w 
for culars, 

he Metropolitan Asylums Board are wanting a 
thoroaghly experienced engineer for the Park Fever Hos- 
pital, Hither Green, Lewisham, S.E. For details see our 

Official Notices this week. 

The Southampton Corporation invites applications for the 
appointment of electrical engineer to take charge of their 
cectrical undertaking at £250 per annum. See our 

Official Notices ” this week, 
ае Bedford ee are 5 for an ага 

engineer аё £108 annum. ticulars see 
Wr “Official Notion” — TEE 


s resentation.—At the House-to-House Electric Light 
7 иу Station, Earl’s Court, on Saturday morning last, Mr. 
H Constablé was presented with a gold watch and framed 

ress by the staff and employés on the occasion of his leaving 
to Teal the company to take up the post of engineer 
Com lackheath and Greenwich District Electric Lighting 
с прапу, Limited. Mr. Н. W. Bowden, the manager and 
ve ch made the presentation in the main engine house, 

all the employés met, | 


The Ventilation of Underground Electric Railways. 
—We consider the following article from the Lancet is 
worth printing in full as it touches upon an exceedingly 
important question :—“ The substratum of the 5 js 
being pierced in all directions radiating from the City for 
the construction of underground electric railwayr. The 
electric railway running from the north end of London 
Bridge to Stockwell has been in working order for some 
re now, апа apparently without апу serious hitoh having 
happened in the arrangements. This is the more ratis- 
factory because this Jine was the first in London, we believe, 
to apply electric motive power on an underground railway. 
Not very long ago another line was opened between the 
Mansion House and Waterloo which has already proved а 
great convenience to the public. Other lines are in progress. 
So far the lines completed show the indisputable advantage 
of electric traction over steam traction, at least for ander- 
ground railways. The passages are free from choking 
sulphurons smoke and the atmosphere is as satisfactory as 
сопа be expected under the circumstances. А recent 
occurrence on the Waterloo and City Electric Railway 
would, however, seem to show that while the pollution of 
the underground air by smoke is of conrse avoided, no extra 
precautions bave been taken for securing the adequate 
ventilation of the tunnel in the event of emergency. It 
must not be forgotten that visible smoke and plainly dis- 
cerned smells serve after all in the ordinary underground 
railway as an excellent index of the state of the air, but in 
the absence of these things, as on the underground electric 
railways, there is no euch guide, and insidions poisoning by 
repeatedly inspiring human exhalations is possible, if not, in- 
det d, suffocation. To some extent these conditions were realised 
last week on the Waterloo and City line in conseqnenoe of 
the breakdown of & train. It appears that a train going 
Citywards was full to overflowing by reason of а crow 
returning from viewing the Guards on their coming home 
from the Soudan. The motive power was unequal to the 
load, and the train stopped. The delay was sufficiently long 
to cause a marked sense of suffocation to the passengers and 
a degree of panic, while it is reported, also, that the lights 
failed. It was fortunate that the stoppage occurred within 
а comparatively short distanoe of the City end, so that ulti- 
mately the passengers could escape by leaving the train and 
walking the rest of the distance. It is assumed, and oor- 
rectly, that the advanoe of a train through a tube which it 
closely fita is sufficient to maintain an adequate change of 
air in the tunnels, in which case no extra provision for 
ventilation need be made, but, in the event of a breakdown, 
the supply of air would soon be exhansted, and the result 
might be disastrous and comparable with the awful historic 
tragedy of the Black Hole of Calcutta. Either an improved 


system of keeping ap a supply of air must be adopted on the 


underground electric railways, or else a relay of motors must 
be immediately at hand at both ends of the tunnel to draw 
the trains out in the event of a breakdown. The former 
course would be safer, for in the event of a train leaving the 
rails the delay would be necessarily great and correspondingly 
serious to the imprisoned passengers. The mattar must be 
referred to the Board of e, which we hope, in the pre- 
sent instance, has not committed a serions oversight. Steps 
must be taken, if such by some inconceivable want of per- 
spicuity is not already the саве, to remove the awful possibility 
of suffocating a train-load of people. It would be interesting 
to know whether the underground electric lines in course of 
construction have included in their plans the provision of 


ап air supply ehould any necessity arise.” 


Electric Pumping Plant.— The Yarmouth Town 


Council has decided to spend £3,000 in laying down pampa 
orth 


capab'e of raising 25,000 gallons per honr frum the 

Sea for various purposes, во that the available supply will be 
doubled, or 200,000,000 gallons per annum. The new ]umps 
will be electrically driven by power supplied from the Oor- 


poration’s generating station, 


Appointment.—We learn that the Halifax Corporation 


has appointed Mr. Street the assistant electrical engineer at 


the electricity worka to take the place vacated by Mr. T. P, 
Wilmshurst, at £300 per annum. Mr. Street bas been at 
the works since their inauguration four years ago. 


- o—— — 
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Telephonie Instruction by. Correspondence. —Mr. 
Kempster B. Miller, one of the best known American telephone 
, is the instructor at the International Correspondence 
Schools, of Scranton, Pa., on the subject of telephony. The 
entific American in writing of the course says it is a 
remarkable one, and, like the other courses of this school, it 
is taught by mail. The telephony course is intended for 
electrical engineers, switchboard designers, inspectors and 
employé3 of telephone mannfacturers, promoters and officers 
of telephone companies, members of construction boards, 
telephone. superintendents, those in charge of interior 
systems, chief operators and operatore, electricians in the 
navy and merchant marine, members of the Signal Corps of 
the army, street railway superintendente, &c. Few of the 
technical schools in this country give instruction relating to 
telephony, and the importance of the rubject has not been 
sufficiently appreciated by electrical engineers. The course 
is intended not only to give the theory of кешу but also 
to give an excellent idea of the practical work of the instal- 
lation of the complete systems. The course commences at 
the beginning, which is acoustics, and takes the student 
from the fundamental principles of sound through the 
the ке] of the multiple system; from the construction of 
‘the simplest private line through the complexities of the 
great multiple switchboard, the construction of which 
involves the use of thousands of miles of wire and hundreds 
of thousands of soldered joints. Our contemporary oon- 
siders the instraction papers are most valuable, enabling one 
to obtain a competent knowledge of the subject. 


Fatal Electric Shock.— According to a daily oon- 
temporary, the inquest was held on Wednesday at the Mary- 
lebone coroner’s court, into the death of Henry Stagg, aged 
92 years, an electric wireman, in the employment of the 
Metropolitan Electric Supply Company, who was on Sunday 
last killed at Rathbone Place, Oxford Street, where he was 
engaged covering wires leading to a switchboard. The 
deceased was, according to evidence, noticed to be in a 
semi-reclining Lg against the board, his feet being 
in contact with the terminals on the floor underneath 
the board, which was marked Dangerous“ There 
were rubber mats on the floor, and a fellow workman, 
who was with the deceased, deposed that he had never known 
rubber to be a conductor of electricity. There were 1,000 
volts on at the time. The company’s engineer gave it as his 
opinion that the deceased had fallen across the terminals of 
one of the machines. He had never known the force of 
1,000 volta to kill a man before. The medical testimony was 
to the effect that death was due to electric shock, and a 
verdict of * Accidental death” was returned. 


The Institution of Junior Engineers.—The annual 
general meeting of this Institution was held last Friday at 
the Westminster Palace Hotel, the retiring chairman, Mr. 
Н. B. Vorley, presiding. There was a large attendance. 
From the report of the Council which was presented, it is 
evident that the society continues its work with a vitality 
which has always characterised it. The total membership 
stood at 516, а net increase of 86 on the year. Sympathetic 
reference was made to the loss which the Institution had 
sustained in the death of Dr. John Hopkinson, past- 
5 and of Sir Benjamin Dobson, of Bolton, and Mr. 

homas Mudd, of Hartlepool, hon. members. The ballot 
resulted in the election of the following :—Chairman, Mr. 
Basil Н. Joy; vice-chairman, Mr. Kenneth Gray; hon. 
librarian, Mr. L. H. Ragg; hon. auditors, Messrs. W. B. 
Olarke and E. King; courcil Messrs. J. N. Boot, Е. D. 
Napier, J. E. Raworth, and A. E. Taylor; secretary and 
treasurer, Mr. W. T. Dunn. To-night Sir W. H. White, 
K. O. B., the new president, will deliver his inaugural address. 


Randall Telephones.— In our last issue in a bankruptcy 
notice, mention was made of the Randall Telephone Patents 
Enterprise and the Randall Telephone Company, Limited. 
Mr. О. Adams Randall, of Chancery Lane, now writes to us 
for the n of avoiding misunderstanding. He says that 
although the Randall Telephone Patents Syndicate, and the 
Improved Telephone Patents, Limited, have been registered, 
he was not a party to either of these concerns, and they were 

i without his knowledge or consent. He adds that 
neither of the companies have any rights under, or claims 
upon, his patents. | 


The Institution of Civil Engineers and Mr. Blakesley. 
—We have received a copy of a printed letter, addressed by 
Mr. T. H. Blakesley to Prof. W. E. о on the subject 
of а misleading statement which ap in the 
Abstracts given in the Proceedings of the Institution of Civil 
Engineers relating to hysteresis. Mr. Blakesley has asked 
the Institution to correct the description of a test in which 
a Wheatstone bridge is used with alternating currents and a 
telephone detector, this test being quite wrong, and therefore 
liable to mislead. The Council has, however, apparently 
refused to insert this correction. Mr. Blakesley states that 
this action of the Institution is due to the fact that the 
latter ridiculed Mr. Blakesley about 15 years ago with respect 
to his theory of hysteresis, a theory which is now universally 
accepted. Mr. Blakesley is undoubtedly right, and the Insti- 
tution wrong in regard to the facts of the case; but whether 
the Institution is so malicious or so generally inaccurate as 
is suggested may be doubted, nor is it quite certain that the 
matter is 80 momentous a one as to require its being taken 
up in the way he suggests. 


The Northern Society of Electrical Engineers.—We 
are informed by the secretary of the * Northern Society of 
Electrical Engineers" that their fifth session will be opened on 
Tuesday evening next, the 25th inst., with an inau address 
by the President (Mr. John 8. Raworth), the subject of which 
will be “The Rapid Development of Electrical Engineering 
in the year 1898.” Papers will also be read during the session 
by the following gentlemen :—Mr. Paul Sehon, Mr. E. 8. 
Shonlts, Mr. Samuel Joyce, Mr. H. Kilgour, and Mr. S. V. 
Clirehugh. Meetings of the Society will be held in future 
on Tuesday evenings at the Grand Hotel, Aytoun Street, 
Manchester. 

The following is a synopsis of Mr. Raworth’s address:— 
1. The influence of the present conditions of the electrical in- 
dustry on the Northern Society, including an apology for a 
second address. 2. An invitation to members and others to 
discuss the address and to supplement the information oon- 
tained therein. 8. A reference to his presidential address, 
read before the society, January 10th, 1898. 4. Depart- 
ments in which development has been more or less stronglv 
marked. (a) electric lighting; (5) electric propulsion; (с) 
distribution of power; (d) electro-chemistry. 5. The prin- 
cipal influences which affect the rate of progress are:— (a) 
natural development; (ö) cost of plant and working; (с) 
Parliamentary procedure; (d) avarice of municipalities; (e) 
energy of private enterprise. 6. The influence of foreign 
competition. 7. The educated capitalist. | 


Booming “ Electricity Supply" Shares. — In the 
ELECTRICAL Review of July 29th, 1898, we referred at 
considerable length to the Rowbotham primary battery, 
which was being exploited by the New Electricity Supply 
Syndicate, Weare afraid that the name of this syndicate 
has misled the public, and given rise to the impression that 
the company is engaged in the business of electricity supply. 
That belief may, or may not, be partly responsible for the 
booming of the shares on the market. Wichin the past fow 
weeks, if we are to give credence to statements in the finan- 
cial columns of the London papere, the £1 shares have been run 
up as high as £18 to £14, but on the 12th inst. they got on 
the downward track, and some days ago were offered at as 
low a figure as £4, and as there were no buyers at that price, 
there is no telling how much lower they may fall. The Pall 
Mall Gazette may well ask “ What has become of the 
supporters of this affair?” One financial contemporary 
associates this syndicate with the electric lighting shares, and 
remarks that there is a general weakness in the market for 
such securities. This seems to us to indicate the confusion 
that exists in the public mind as to the objects of the syndi- 
cate. We think it is time that the publio was enlightened. 


Electrical Affairs at Darban.—At the meeting of the 
Town Council at Durban on September 14th, it was decided, 
says the Standard and Diggers’ News, that the borough 
electrical engineer should Дө to England in order to 
expedite the delivery of additional lighting plant, required 
on account of the large demand made by the public since 
the reduction to 9d. per unit, and algo that the engineer 
should gather information as to electric traction. 
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Association of Municipal Corporations.—This Asso- 
ciation has this week been holding its autumn general 
meeting at the Westminster Palace Hotel. Among the 
subjects considered on Wednesday was that of municipalities 
and rival electrical companies. The Mayor of Nottingham 
moved the following resolution :—“ That this Association 
affirms the principle that, where local authorities have, with 
the sanction of Parliament, established undertakings for 
public benefit, and have not failed in the performance of 
their duties, it is not right or expedient that powers should 
be granted to companies to compete with such local 
authorities.” The resolution was suggested by the Bill of 
the General Power Distributing Company, which had 
the House of Lords, and during its progress through the 
House of Commons had been carried over to the next 
session, when it was to bes taken up at the point at which 
it had then reached. The resolution was seoonded by the 
Lord Mayor of Sheffield, and supported in strong speeches 
by the town clerk of Liverpool, the town clerks of Don- 
caster, Dewsbury, Southport, and others, and unanimously 

to, with a slight amendment making it applicable 
to риз where undertakings were in course of being 
established by the local authorities. There was also a brief 
discussion on the question of telephone licenses, but no reso- 


lution was passed. 


" 


Blast Furnace Gas as a Motive Power.—An article 
appreciative of the use of blast furnace gas for power pur- 
poses appears in Cassier’s Magazine from Mr. Н. Savage, the 
engineer of the Société Cockerill, of Seraing, who have 
adopted Mr. B. H. Thwaites’s system, and now heartily 
approves of the same. Mr. Savage agrees to claim from 
150,000 to 180,000 cubic feet of gas from each ton of pig 
iron production, and states that the dust difficulty so much 
f by a German professor has no real existence. He 
advocates the deposition of dust in large chambers, and sees 
in an ironworks an unlimited source of power. Steam boilers, 
gas fired, consume 600 to 700 feet of gas per I.H.P. The 
Seraing trials showed 20 Н.Р, per ton of coke per day, so 


that the half-dozen furnaces at Seraing would produce 12,000 


to 14,000 I. H. P. This power should be electrically distri- 
buted. The first engine put down at Seraing was of 8 Н.Р. 
only. At first it gave only 4 H.P., but after modification, 
no doubt at the gas entrance, it gave 8 H.P. In the new 
200-H.P. engine it is hoped to secure a horse-power with 
only 105 cubic feet of gas. This has not, so far, been 
effected, M. Witz showing 124 cubic feet per hour. At the 
Cockerill works the gas is takem through three pairs of coke 
scrubbers, with water jets. The fly-wheel weighs 15 tons, 
and initial is 8 atmospheres, or 115 lbs, Mr. Savage 


| ргеввпге 
appears to claim for Seraing the pioneer position in this new 


development, whereas the prior claim certainly belongs to 


England, in the shape of the plant at Wishaw, which Mr. 


Savage is kind enough to allow may be mentioned, thongh 
he must be fully aware that the Wishaw plant was the first, 
and that Mr. Thwaitea’s suggestion of the system was at the 
beginning of the Cockerill decision to try the system them- 
selves. And foreigners talk of perfidious Albion! 


Transformer Inspection at Bangkok.—In the British 
Consular Court, before his Honour Mr. Archer, on Septem- 
ber 9th, the case was heard of the Bangkok Electric Light 
Company v. Captain and Owners of ss. Charon, Plaintiffs 
asked that Mr. Bennett be allowed to inspect the electric trans- 
formers and examine them. Mr. Tilleke, on behalf of the 
defendants, replied that the Court must order the inspection, 
and that they were willing to let Mr. Bennett come and see 
the transformers, but without the Court's order they would 
not allow him to open and examine them, as the defendants 
ee that they were in “good order.” After some 

scussion, his Honour ordered the defendants to allow Mr. 
ett to inspect, open, and examine the transformers. 


Organ Blowing by Electricity.—The new organ to be 


26 іп Lincoln Cathedral on November 17th ів to be 
dhe mn by means of electric power, motors being installed for 


This 
' £15,000 in £1 shares, to enter into an a with 


The Smoke Nuisance in London.— The Publio Con- 
trol Committee of the London County Council have just 
issued а report in which they give a brief account of the 
steps taken to put a stop to the serious nuisance from smoke 
in London. With certain exceptions, the Committee 
believed that the more serious nuisance from black smoke 
came to an end in July last, and had only since recarred 
from time to time on two or three premises with which they 


were dealing. 


The Opening of Belfast Electricity Works.—The 
new electricity station of the Belfast Corporation was opened 
on Tuesday by the Lord-Lieutenant of Ireland amid much 
enthusiasm. Luncheon was served in the Ulster Hall at 


2 o'clock. 


The Webb Testimonisl.—We are desired by the 
honorary secretary of the Webb Testimonial Committee to 
Btate that sinoe the date of the presentation the sum of 
£51 12s. 7d. has been received by subscriptions and interest 
on the bank deposit. The account at the bank has now 
been cloeed, but the amount of any farther subscriptions 
that may be received will be handed direct to Mr. Webb. 


Portrait of Mr. J. W. Swan, F.R.S., President I. E. E, 
— We understand that Mr. Swan is much annoyed that 
many of his friends are being solicited to subscribe for a 
lithographic воа of himself, with а lithographed signa- 
ture. We believe this is being done entirely against his 
wishes, and we are informed that the likeness is not a 


go»d one. | 


Personal.—On September 18th Mr. A. Н. Preece gave a 


| dinner in the Café de Paris, Buenos Ayres, to the principal 


officers of the Primitiva Gas Company, for which compan 

Mr. Preece is consulting electrical engineer. On the Lot 
inst. Mr. Preeca and a few friends were entertained at the 
Club Progreso by the officers of the company. Mr. Preece 


left for hone on September 17th by R. M. S. Danube. 


NEW COMPANIES REGISTERED. 


East's Boat Building Company, Limited (59,116).— 
company was registered on October 11th, with а capital of 
Alexander W. 

steam and electric 


е first direc- 


Deep Leads Electric Transmission Company, Limited 
as registered 
Spital of £20,000 in £1 shares, to carry en 5 fees 


" Maitland King, Dunsborough, Ripley, Surrey; В. M. 
 Btanhope Gardens, B. W., stock job . The first directors (to n hei 
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three) are to be a ted by the subscribers; qualification, £250, or 
being on the Aird eros of” а company holding £1,000; remuners- 
tion, £1 each per board meeting attended. 


Hedley's, Limited (59,179).—This company was regis- 
tered on October 15th, with a capital of £10,000 in £1 shares, to enter 
into an agreement with Wm. B. Hedley for the acquisition of the 
business carried on by him st Oak Road, West Bromwich, Staffs., and 
to carry on the business of mechanical and electrical engineers, 
machine tool makers, iron and brass founders, consultiag engineers, 
machinery agents, and general mill fornishers. The subecribers 
(with one stare each) me: - Wm. B. Hedley, 28, Oak Road, West 
Bromwich, engineer; R. J, Richar son, 76, Broad Street, Bitmiog- 
ham, engiacer; J. B. Osions and 8, А, Огіоре, Tysley Grange. near 
Birmingbam, engineers; C. Harrison, 10, Newhall Street, Birming- 
ham, chartered accountant; F. A. Moore, 40, Oak Road, West 
Bromwich, machinist; S. R. Wood, 71, Temple Row, Birmingham, 
clerk. Tbe number of directors in not to be less than two nor more 
than five; the first are Wm. B. Hedlev, Simon A. Onione, James B. 
Onions, and Rees J. Richardson; qualificaticn, £110; remuneration, 
£10 each per annum. | 


Blackpool. St, Anne’s, and Lytham Tramways Com- 
pany, Limited (59,184) —This company was registered on October 
17th, with a capital of £100,000 in £1 shares, to enter into an sgree- 
ment with the Blackpool, St. Anne's, and Lytham Tramways Com- 
pany, for the acquisition of its business, and to equip, maintain, and 
work by electricity, steam, gas, horse or other power, the tramways 
owned by the company. The subscribers (with one sbare each) are:— 
William Bratby, Hale, Bowdon, Obeshire, merchant; Frank Hollins, 
Grey Friars, Preston, cotton spinner; Edward Bryning, Highgate 
House, near Kirkbam, merchant: Tnomas Blave, Central Beach, 
Blackpool, chartered accountant; D. Kemp, Tbe Towers, Prom-nade, 
Blackpool, manufacturer; A W. Carrington, Church Road, Lytham, 
cotton manufacturer; M. Guthrie, 76, Princes Road, Liverpool, 

‘gentleman. The first directors (to number not Jee than three nor 
more than seven) areto be nominated by the subscribers; qualifica- 
tion, £300; remuneration as fixed by the company. 


Claud Hamilton, Limited (4,021)—This company 
was registered in Edinburgh on October 13th, with a capital of 
£50,000 in 21 shares, to acquire and carry on the business of 
electrical engineers and contractors carried on. at 247, 
St. Vincent Street, Glasgow, by a company of the same 
name. Тһе subscribers (with one sbare each) ате: — Claud 
Hamilton and David Alexander, 247, St. Vincent Street, Glasgow, 
engineers; R. Fraser and A. Fergusson, 232, West George Street, 
G , chartered accountants; R. Mackay and R. Clement- 
Boyd, 82, West Regent Street, Glasgow, writers: William 
McKinnel 234, Nithedale Road. Pollckehielde, merchant. The 
number of directors ів not to be less than two nor mene than 
five; the first are Wm. McKinnel, Alex. Fergusson, and Claud 
. Hamilton; qualification, 2С0 shares; remuneration, £200 per annum. 
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CITY NOTES. 


The Brazilian Submarine Telegraph Company. 
| Limited, | 


Tun report of the directors and the accounta for the half-year ended 
June 30th, 1838, to be submitted to the fiftieth ordinary general 
meeting, October 26th, 1898, states that the revenue for this period 
amounted to £103,689 2s. 7d., and the working expenses to £21,474 
4з. 6d. After providing £3,200 for debenture interest and sinking 
fund, and £1,713 2s. 8d. for income-tax, there remains a balance of 
£77,301 15s. bd. ; to this is added the sum of £8,662 4s. 2d. brought 
forward from December 31st last, making a total of £85,963 19s. 7d. 
A quarterly interim dividend, amounting to £19,500, has been paid, 
and £25,000 transferred to the reserve fund. The directors now 
recommend the declaration of a final dividend of 3s. per share, 
making, with the interim dividends, a total dividend of 6 per cent. 
for the year, and also the payment of a bonus of 2s. per share, both 
free of income-tax, which together will amount to £32,500, leaving a 
balance of £8,963 19s. 7d. to be carried forward. The dividend and 
bonus will be payable on 27th inst. The directors are pleased to 
report that shareholders in the Western and Brazilian Telegraph 
Company, Limited, holding considerably more than three-fourths of 
the capital, have assented to the exchange of their shares for shares 
in this сер The agreement of July 14th, 1898, between the 
companíes therefore now become operative, the exchange of 
directors between the boards bas taken place, and the closer union 
and more effective working of the. praes of the associated com- 
panies has thus been assured. Mr. Richard Oollett, who has been 
secretary of the company since ite formation in 1873, and who has 
. rendered the сошраву excellent service, bas now retired from that 
office. Mr. W. H. Axwortby and Mr. E. В. Hodson have been ap- 
pointed manager and secretary respectively. 


Eastern Extension Telegraph Company. 


Тҥа report of the directors for the half-year ended June 30th last, to 
be submitted to the general meeting to be held on 26th inst., states 
that the gross receipts, including Government subsidies, have 


. United States, telegraphic communication with the 


‘amounted during that period to £377,283, against £290,749 for the 


corresponding half-year of 1897. The working expenses, includin, 
£29,877 for cost, of repairs to cables and expenses of ships, are 
£102,874, against £99,496 for the cor ing period of 1897, 
leaving a balance of £174,409. From this is deducted £4,629 for 
income-tax, £31,895 for interest on debentures, debenture stock and 
contribution to sinking fund, and £14,662 for bonus to staff, leaving 
£123,923 as the net profit for the half-year. Two quarterly interim 
dividends of 13 cent. each, amounting to £63,500, have been 
paid for the -year, leaving £60,738, of which £50,000 
been to the general reserve fund, and the. 
balance of £10,723 is carried forward. Further renewals of weak 
portions of the company's cables have been carried out during the 
half-year, and the cost charged against the general reserve fond. 
In consequence of the outbreak of hostilities between Spain and the 
Philippines was 
entirely suspended from May 2nd until August 21st. Toe Hong 
Kong-Manila cable was interrupted on May 2nd, and the Manila- 
Panay cable on 23rd of that month, both sections having been cut by 
the American forces besieging Manila. Under the circumstances no 
attempt was made by the company to restore communication until 
the peace preliminaries were signed, when an atrangement was come 


to with both the Spanish and American Governments for reopening 


the cables on a neutral basis. Thereupon the company’s staff repaired 

the cables, and the company is now working direct with tbe public 

т кып instead of through the medium of the Spanish officials as 
eretofore, . 


The Fort William Electric Lighting Company, 
Limited. 


THE report of the directors presented at the ordinary meeting last 
month contained the following items : 

“The directors recommend that the balance of revenue of 
£298 0s. 10d. be applied in payment of a dividend of 2j per cent. 
for the year from April 30th, 1897, on the original capital of £7,000, 
and a like dividend on the increased capital of £2,000 from February 
186 (the date of allotment) to meet which dividend а sum of £187 
3s. 10d. will be required. 

“Having in view that the final one-third of the p 
expenses has yet to be met, the recommend that the 
везло. ot £110 17s. be carried forward to the credit of next year's 
&coount.". 


1 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee has пррош а аз а special settling day Wednesday, October 
26th in London Electric Supply Oorporation, Limited—110,000 
ordinary shares of £3 each, fully paid, Nos. 1 to 110,000; 48,050 
6 per cent. preference shares of £5 each, fully paid, Nos. 1 to 50,000; 
£200,000 4 ара first mortgage debenture stock. The ordinary and 
preference shares are to be quoted in the Official List. 


Claud Hamilton, Limited.—This week this company, 
which will develop the business now carried on at 247, Bt. Vincent 
Street, Glasgow, as electrical engineers and oontractors, under the 
name of Claud Hamilton, Limited, has been before the Scottish 

investor. The capital is £50,000 in £1 shares, 20,000 preference, and 
30,000 ordinary, and the present issue is of the preference shares (5 
- per cent.). The list closed on Wednesday. А 


1 


. Aron Electricity Meter Limited.—Letters of allot- 
ment of the capital offered for subscription have been posted. 


TRAFFIO REOEIPTS. 


The Bristol Tramways and Company, Limited,—Tbe receipts for the 
week ending October 1l4th, 1808, were £2,664 8s. 7d.; oorresponding 
period, 1897, £2,543 Os. 1d.; increase, £191 8s. ба. 


The City and South London Railway Company.—The receipts for the week end 
ing October 16th. 1898, were £1,002; week ending October 17th, 1897 
£9€0; increase, £42; total receipts for half-year, 1898, £15,258; corresponding 
period, 1897, £14,551; increase, 4702. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending October 15th. 1898, were £182 Oa. 10d.; week ending October 16th, 


1897, £129 13s. 9d. ; increase, £52 8s. Id.; total receipts to October 16th, 1896, 
£6,800 9з. ба. : 


The Dublin United Tramways Company.—The receipts for the week enaing 
October 14th, 1808, were as follows:—D. U. T. Co., horse cars, £2,64 
16s.; ditto, elect, ie cars, £419 8s. Bd.; D. 8. D. Co., electric cars, £885 
9s. 6d.; total, 48,945 8s. 2d; corresponding week last year—D. U. T. Co., 
horse cars, £2993 ics. ба.; D. В. D 
£3,462 18s. 6d.; increase, £482 9s. 8d.; aggregate to date, £65,745 68. 9d.; 
aggregate to date last year, £¢0,285 168. 4d.; increase to date, £5,459 10s. 5d. 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 


against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpoo) Overhead Railway Company.—The receipts for the week Е 
October 16th, 1896, amounted to 41,888; corresponding week last year, 
£1,296 ; increase, £92. | a 


The Western and Brasilian Tel Company, Limited.—The reoeipts for 
the week ending October 14th, after cedneting 17 - cent, of ihe 
gross receipts payable to the London Platino- alegraph Oow- 
pany, Limited, were 28,451. 


. Co., electric cars, £469 6в.; total, ` 


irr 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
| Soo a » Business done 
Present Divi osing | 
— HOME Share the laa aroe gear, | Quotation, | фону er a 
"——————M——— HP —— 8 
1995. | 1: 1897. * es 
137,4001| African Direct Telegraph, 4 % Debs. Hb Cus ... | 100 | 4% sae 1027 fi) 
25,000 Amazon Telegraph, shares axe es fe AOT us 
135,000 . Do. do. 5 95 Debs. Red. . vus ids .., 100 92 — 95 92 — 95 305 
923,900“ Anglo-American Telegraph  ... OT . stock £Z 98/22 185 3- _64 — 67 63 — 66 xd! 65 
3,038,020! Do. do. 6 % Pref...  .. . Stock £4 188 £5 68 6 F 1154—1164 |1134—1144 us 1143 
3,088,020 s Do. gk do. i 5 sis и? . Stock S У 4 154— 16 151 — 15} 1 
180,000 razilian Submarine Telegra . 10 71% 15 1 15ў— 1 165, 151$ 
75,000! Do. do. 5 $ Debs. 2nd serios, } 1908 ... | 100 "e 111 —1155 uitae ies 9 
44,000 Chili Telephone, Nos. 1 to 44,000  ... 385 oes 4 81 21— 8} 
. $100 | 7 8 180 —190 |180 —190 


10,000, 000$! Commercial Cable ik 
918,297] Do. до. Sterling 500. year 4 % Deb. Stock Red. |Stock 


224,850 Consolidated Telephone шок апа хисо 35 


104 —106 104 —106 


16,000 | Cuba Telegraph ... is 8 
6,000 Do. 10 % Pref. ... E "a m 206 10 10 
12, 931 | Direct Spanish 0 25 EN iss 5 4 
6,000 Do. do. Cum. Pref. vus 5 10 
80,0001 Do. do. 4 Debs., Nos. 1 to 6, 000 ... | 50 44 
60, 71070 Direct United States Cable . 20 
120,000 Direct West India Cable, 44 % Reg. “Deb. sw ave | 100 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 2s „ 173— 18} 

1,295,000 Do. 34% Pref. Stock 2 eo s. | 100 ! 105 —108 104 —107 xd 
40,000 Do. Prov. Certs., 50% paid = | |52 — 55 | 52 — 55 xd 
89,900 Do. 5 Ti Debs., repayable August, 1899 ME 100 100 —103 100 —103 

1,372,6151 Do. Mort. Deb. Stock Red .. Stock 126 —130 126 —130 

2:0, 000 , Eastern Extension, а. and China Telegraph JO 174— 18 174— 18 xd 


100 —104 


101 —104 
125 —129 


2520004 Do. 5 95 (Aus. Gov. Sub.) Deb., 1900, red. ann. } 
, drgs., reg. 1—1,049, 3,976—4,326 
100, 5007 Do. do. Bearer, 1 ‚050—3, 975, 4, 327—6, 400 | 100 
Do. 4% Deb. Stock w.. Stock 


Eastern and South African Telegraph, 5 А Mort. Deb., } ; ag z 
85,100! 1900 red. ann. drgs., Reg. Nos. 1 to 2, 343 кем - идео woes 
46,500! Do. Pit do. to bearer, 2,344 to 5,500 | 100 Че 
300,000! Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 Pe 
200,0001 Do. 4% Reg. Mt. Debs. (ишы Sub. 1 1—8,000 | 25 Se 
180, 227 | Globe Telegraph and Trust 10 44 
180,042 Do, do. 6% Pref. " dus ise | 10 6 
160,000 | Great Northern Telegraph, of Copenhagen. 10 10 
10,0001 Do. do. do. do. 5 Debs. ...|100,5 5 
97,000 Halifax & Bermuda Cable, 4% Ist. Mt.Dbs., wn. 1-1,200, rd. 100 | ... iss 
17,000 | Indo-European Telegraph e. | 25 [10 10 
100, 000!) London Platino-Brazilian Telegraph, 6 % Debs .. . | 100 | 6 6 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 € 5 4 4 
484 ‚597 National Telephone, 1 to 484,597... ies sve is 5 52 6 
15,000 Do. 6 95 Cum. 1st Pref. ass *. 10/6 6 
15,000 | Ро. б Cum. 2nd Pref. .. 10 | 6 6 
250,000 li Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 
1,829, 4711 Do. 2i % Deb. Stock Red. Stock| 34 8j 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 
100,000}; Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 
11,889 Reuter’s ee eee eee eee 996 ees 8 5 5 
8,881 | Submarine Cablea Trust Pes side ке» Dr S. [Cert ... T 
58,000 | United D Plate Telephone „„ ͤ we. 
146, 7880 do. 5 Y Deb“ecs ... [оок 5 
15,000 West African Telegraph, 7,501 to 28,109 ... ... ..| 10|4 
218, 4000 Do. 5 v Debs. J00 | 5 
80,008 | West, Coast of ER Nos. 1—80,000 and 63,001—63,008 E. sas 
160,000] ро. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. A 
64,900 | Western and Brasilian Telegraph... — «ee 115 8 
88,129 Do. do. do. 5 % Pref. Ord. 006 вог 7 5 
38,129 Do. do. do. Def, Ord. TT) 7 1 
889,521 Do. do. do. 4 % Deb. Stock Red. ... |8 "x 
88,821 | West India and Panama 3 103 
84,563 Do. do. в; Cum. Ist Pref. ... | 10 
4,069 Do. do. Cum. 2nd Pref. . 10 | 6 
80,0001, ` a 5% Debe. „ Nos. 1 to 1,800 | 100 5 


Do. do. 
Western Union of 0.8. Telegraph, 1: 1st Mort. Bonds |$1000 
Do. do. do. Ster. Bonds ... 100 


ооа SUPPLY COMPANIES. 


160,100 


| | | 
80,000 , Charing Cross and Strand Electricity Supply 5 5 % 6 % 7 * 114— 124. | 114— 123 
20, 000 Do. do. do. ds. 4j % Cum. Pref. | 5 9 — 6} p | e Ж 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... ... | б 5$ 59 6 9 — 10 ` — of 0; D 
| 60,000 Do. do. 44 V Deb. Stock Red... Stock 44% | 4495 | 44 5 118 —115 113 —115 114 113 
19005 Oity of London Electrio Lighting, Ord. 40 оле . 10 5 7 10 95 | 24 — 25 23 — 24 244 233 
055 | Do. Ord. Nos. 90,001 to 100,000  ... ..] 10 er | „% 233— 244 221— 233 24 
4000 | (08: P DAE , 1 to 40,000 ... 10 ce 6% $5 164— 174 | 16 — 17 E 
9000 Deb. Stock, Scrip. (iss. at £115) all paid 655,652, 5 $5 127 —182 27—132 1 7 
15 бшу, of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | т nil ni! 13 — 14 124— 133 isi 13 
| 0 0 Do. do. do. Nos. 80,001 to 40,000 £8 paid. | 10| ... 103— 11 10—11 
17400 Do. do. do. 6 V Pref., 40,001—60,000 | 1016 % 6 % 6 144— 1 144— 154 a 
1 Edmundsons Elec. Corp., Ord. Shares 1—17, 400. B sus we 16 51— 52 5 — 51 5i 
900 e Electric Light Supply, Ord., 101 to 10,1000 55. . |4 9 — 10 9 — 10 
das : do. 7 % Cum. Pref... | 5 |7 7 7 1 1 
220 Metropolita Electric Supply, 101 to 62,500 10 | 4 5 6 163— 174 | 15 — 16 l68 | 16 
6 Аса % First Mortgage Debenture Stock 4$ 44 44% |117 —121 |117 —121 120 
Notting E Hin Electric Lighting E 10 | 2 4 6 154— 104 |1 1 17 
*8t. а в and Pall Mall Electric Laght, Ота { 6 | 7175 101% 14475 | 16h— 174 | 164— 17 ` 
$60 do. 7 F Pref. 200811040080 | 5 7 57 7 7 9—10 | — 10 " 
gaal do. 4% Deb. Stock Red.. Stock.. | 4% |104 —107 [104—107 2. 
p UE 10858 Electricity Supply, Ord., £2 paid b 92 8 22— 8 3 | 
Westminster Electric БОННИ ааа ee ‚ 101 to 80,000 ке 5/7 %| 9% 12 Ф | 151—164 | 144— 16) 153 | 154 
a. Renae E Babject to Founder's Shares. + Quotations on Liverpool Stock Exchange. 


! Unless oih stated all ah { 4. I Dividends paid in deferred share warrants, — as capital, 
— are Fly paid. ung ot J Divido of one year and the first part of the next, 


— ————ss— ——————— ————— ————————————————————————————! "un NND. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. ы 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. : 
Cl 


вик Business done 
o Dividends for ng Closin 
n NAME. Share| the last three years. 1 uotation | endes 
° Oct. 19th, 1896. 
1896. | 1896. | 1897 Highest.| Lowest 
60,000 | Aluminium A” shares, Nos. 1—60,000 ... 1 ds 28— 33 з — 81 em Ads 
90,000 Do. 4{ 9% 1st Mort. Deb. Stock Red. кү * | 94 —100 94 —100 d s 
80,000 pru Ju мөт 8 9 E accu S *. | 1683— 17] | 16$— 17} 173 1613 
o 0 um. 
10,000 ( 3 3 10 13 — 14 |18 — 14 | 192 | 138 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 P nil | nil lg— 2 1g— 2 14% 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90, 000 2 3 nil 4 5 21— 28 21— 2 бз 
125,0004 Do. do. 44 95 Perp. Deb. Btock ... Stock 109 —113  |109 —113 ied bbs 
50,000 Do. do. 44 95 2nd Deb. Stock Red. ў с 102 —105 103 —106 105 | 1034 
20,000 Callender’ s Cable Construction shares, Nos. 1—20,000 10 — ll 10 — ll es e 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock oe *. 110 —113 110—113 = 
19,894 | Central London Railway, Ord. Shares is [ДО р ss i .. | 10 — 104. | 10 — 104 104 | 10} 
129,179 Do. do. do. £6 paid 925 10 ... = n 6 — 63 6 — " M 
59,254 . Do. do. Pref. half-sharos £1 paid ies. Ni, hee iss 1 i 11— 18 18 | .. 
67,680 |. Do. do. Def. do. £5 paid ETUR КЕРТТЕ ОЕК 44— 5 4)| .. 
680,000: | City and South London Railway... . Stock 14%] 14% 4% 5 — 72 70 — 72 71g | 712 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd.| 10| ... sis 81 24— 3} 3 RU 
82,098 h & Co., Nos. 1 to 82,008  ... Bj ... ay si и 2 11— 2 P 
82.850 5% Ist Mort. Reg. Debs., 1 to 748 of | 90 — 95 90 — 95 
, T 8 ri Igt- Ers to 1,070 of 250 Red. = ses ви х= 
99,261 | Edison & Swan „A“ shares, 1 to 99, 261 5 5 53 6 21— 27 
17,189 Do. do. do. ** A" Shares, OI — 017, 139 5 5 @ БФ 6 $ 4— 5 13 5 44 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... "T . 101 —108 101 —103 101 Vs 
110,000 | Electric Construction, 1 to 110,000 ... $us 2| 5 $ 6 6 21— 23 23— 28 276 23 
106,848 Do. do. 19% Сою. Pref., 1 to 16, 943  .. 2, 7 7 7 21— 3} 24— 3} 888 jes 
111,100 Do. do. Perp. 1st Mort. Deb. Stock ‚ Stock] ... та . . 105 —107 |106 —107 
91,196 | Elmore’s Patent Cop оррег Depositing, 1 to 70,000 ... 2| ... ет Sa à(— f i— . 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2.1. x es bes + 4 1— we E 
9,0001 Неше (W. Baly, 7 96 1 Eon to 9,000 - 38 104 7 7 10 — 12 10 — 12 en see 
12,600 ey's elegraph Wor. iss — cii 8 10 12 204— 21 204— 21 21 
8,000 do do. 7% Pref. >... 10| 7 1 7 18 — 10 18 m d a 
50,000 ре do. 4 Mort. Deb. Stock... Stock 4] 4d 44951110 —115 110 —116 гё oe 
60,000 India-Rubber, Guita- Percha and Telegraph Works .. | 10/10 10 10 2241— 234 | 224— 233 22 223 
800,000 Do. hri - do. Е 4 Ф 1st Mort. Debs. | 100 is .. (LOL —106 |102 —106 "T aes 
37,500 Liverpool Overhe way, се ..| 10 | 2 2i 84195108 — 108 | 108— 1 au 2 
10,000 Do. do. Pref., £10 paid vs 10' 6%: 5 5 154— 16 1 16 dies 2x 
87,850 | Telegraph Construction апа Maintenance . . | 18 | 15 V 15 15 89 — 43 89 — 43 412 | 394 
160,000 Do. do. do. 5% Bonds, r red. 1899 100 6 5 5 95/100 —103 |100 —108 РЕ ББ 
540,000! Waterloo and City Railway, Ord. Stock  ... 100| ... |! ... 116 —120 1113 —118 116 | 114 


t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 


9Bi ham Electric Supply, Ordina if £5 pu n. 10}. 
British 104—11 12—18. 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

National Electric Free Wiring, 10s. paid, 8—4. 

T. Parker, £10 (fully paid), 14—15. 

Yorkshire House-to-House Electricity, £6 Ordinary Shares fully 
paid, 74—8. Dividend for 1896—6%. 


on arpa i Shares 10%. 
Bank rate of discount 4 per cent. (October 13th. 1898). 


— 


MARKET QUOTATIONS, Wednesday, October 19th. 


CHEMICALS, &c. This week. | Last week. 8 METALS, &o. This week. | Last week. on * 
NS T à owt. 6 5/- se b Aluminium Wire, in ton lots . r os £934 29% 85 
x = os А — owt. . 23/- T b Bheet, in ton lots.. Per £191 £191 T 
s .. per owt. 83/- B3J- ә аир 7 онг) baala per Ib а. 1 id. ino. 
= » 9 ee. ee . 0 0 eed owt. a Бы ee brazed) per lb. ee 
а Ammoniac, per ton /- [- T Wire, basis ee ote par Id. à id. inc 
а Ammonis, Muriate теў) ++ Der ton re £19 ee f Boni Rod e. ee ое per ib: ча i аә 
8 "» n ) ee ‘per . . э. ee ee ee per е е 5 / we 
Bleaching powder T 22 ton 15 46. oe g CO T per ton | £68 10 10s, inc. 
а Bisul of Carbon per ton £15 415 g ` уре: Wire (basis price) per lb 134. jo 1d. ino 
e Borax А x T .. perton | 414 10s. еа 9 » 5% sà e pero p 2 ace ie inc 
` Benszole o ` Й ee . > ° ee Rod “ee ee n 
: оү. O° качы и ad e: 60 56 BN к German Bilver Wire a s "er lb. 1/6 1/6. i т 
а Copper Sulphate .. . per ton 2m 8 nU £1 inc. А опалого ве РЕР. .„ рег 3. s 5/ = 5/6 Se 
К sà &-rubber, Para r Ib. rw’ ve 
а White Sugar са P ОБ £80 10s. £80 108 $ Iron, Charcoal Sheets .. Der ton 821 #1 M 
а is zide ..  .. per ton £37 10s. £27 108. 4 „ Pig (Cleveland warrants) per ton 45/8 44/24 Ia. 04. ino. 
а Méthylated Spirit p per gal. 2/9 9/9 $ 4, Fo according to візе per ton | From #11 From £11 vs 
а Naphtba, Solvent (90 % si - 6/6 H " Вогар, ayy coe por 2n Pe E ©» 
a — M te, in casks.. per ib. ; о Lead, English Ingot .. per ton 218 6 18 5 К 
а „.  COCeustio (75/50 % ) .. рег ton 24 2 T ui n Sheet... .. perton | £1426 £145 2s. 6d. дес 
а ` Bisulphate r ton #85 £85 Pa oa (uncut slabs 8” long) per lb. 6/6 5/6 © 
ч „ 10 £410 x Mae i NONE Si bond "af d 1 : 
phate ‘Magne "T ton £4 © g Mercury .. А рег е " 
: Sulphur, of Magne 5. ʻi гаг юп #6 10 €6 10 s o Platinum per os. 16 £3 16 oe 
кестеге .. per ton #5 10 £5 10 s í Steel, Magnet, ‘according to 
м " шор .. рег ton £5 4 as t еер Magne hin bare | ton irr" Prom ete as 
Boda, Consti 6% .. #5 15 e "s 
: 1 d white 9 0 és ad — £8 ri ee g Tin, 102 per оз 1 ici s £4 5a. inc. 
r Г ee 
a or Брона омы: a рио. mm Ж wire Noe. 1 to 16 per Ib. 1/4 т: 
j Qotton, hisp ai 101b. bundles pr 1b. à А 
j „Н Flax, 6 1 per lb. А А 
j o» Hemp, 8 ply 10 Ibe. ee per lb. 
J n , 101 per lb 44d. 4 
1 5 Jute, 180 Ibe. rove perton| euio | #1110 
thread .. n 
| zio, Sheet (Vielle Mantegue bud] p.t 27 £41 
Messrs. G. Boor & 4 че supplied by Messrs. Boiling & Lows 
a Quotations supplied by Tus Bridzn Aluminium Co., Ltd j я C. Yeo & Co. 
b » » n D 
e К н „ Messrs. Thos, Bolton & Bons. ; " " " » Morrie Amby, DA ; Limited, 
s oum f x т и W.T. Glover & Gon ім. 
d „ TheIndis-Rubber, G.-P.,and Teleg. Works Co Ltd 1 " " . Ormiston ns. 
5 „ „ Meesre James а Shakspeare, e o в „ „ „ Johnson Matthey & Co, 
U m " 95 » 
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THE OLDEST STEAM ENGINE IN З — ne — tabe is a vicious addition 4 an 33 ше 
oiler, and probably no one knows this better than Mr. Longridge. 
EXISTENCE. Okt course, the flues he tested were old and not of the sort ever likely 
рдо tubes, but they ought to go out df date With the old iube 
A PABAGBAPH has recently been going round the relative toa P- ut they ought to go ou | 
steam pumping engine erected in the year 1777 by Bonlton & Watt, at they serve to stiffen. Modern boilers are better without such useloss 
the Rolfe Street pumping station of the Birmingham Canal Company. makeweights. 
i no doubt very similar ^ А 


to the old engine at South Kensington. btless the engine is a . | 
tsrosrable eramplo of what can be done with good machinery inthe - SOTENTIPIO AND LITERARY EDUCATION. 


‚+ » 


way of long contina 
vr men Taai sek ae ае conde: ылыы e | | 
of the way practice to put steam into a cy as hot as Ix ig not altogether to be deplored that a man eminent in so dry а 
the steam itself, gave results in economy probably fully as good. snbject—to the 5 geology, as Sir A. Geikie, should pnt 
as nything secured to-day, into consideration the difference in a plea for the older education at the opening of the session of the 
due to differences of pressure, and there is no reason to doubt that Mason College, Birmingham. By all means we would press forward 
this old virum sm engine bas been as economical as itis probable the scientific training of engineers and manufacturers, but we would 
any engine at а low pressure would be. At the same time, we can not allow the classical side of education to be neglected. The develop- 
hardly doubt bat that this old engine might, with commercial ment of the trashy novel of late years bas run in with 
economy, have long since given меу to a new engine at higher ргев- scientifico education, and we fear that there are very many men to-day, 
have saved а good deal of fuel sprung from the humbler ranks of life, who, having received fair 
scientific training, have neglected the broader education, and are but 


3 the right to live perhaps ] 

en no ve ve per on 

most engines, for they seem capable of being economically boors after all, and quite unfit for decent society, having lost 
ures than other engines, but there is а tendency touch with the decencies of their own station, and not gained those 
of a higher. In a greater or less degree the same remarks can be 


by too careful use, long after the time itonght — 
applied to the vice of specialisation, where this is allowed to become 


to pe вту. 
inte costa £60. Ib is attended b ho receives £100 
.. 15 у man who ves а vice. Specialists are apt to become narrow. It is to the 
anneally. The. lathe costs, say, £3 annually, and with care will last jn e of life, and especially to him who has neglected the 
sed more hardly it waats rep in 19 years. Tosave literary side of education, that tho garbage of writing is due. Unable 

to be always оп the rack of work, such men, in the absence of а taste 

coste £20 aunually to take care of the lathe as for good literature, become consumers of every form of light litera- 
ture—most of it trash. Sir Archibald this tendency, and 


machine. Thes it 
Sree rates aie ena I 
| | шау апо years. us, VO вате would bave all men cultivate the better side of education, not only to 
£60 there has been spent £200, and a loss of £140 bas really been make them socially possible, bub to render them capable of patting 
made, and this does take into account the occupancy of the their knowledge into the hands of other men—a proceeding now often 
al from lack of the barest knowledge of putting their thoughts 
far from sound, 


not 
and lathe at £1C0 wages have been doing £80 paint 
the writing. Scientific teaching, moreover, has been 
emaller in bulk and superior in quality. The 


room in which a man 
worth of work, nor of delays due to slow work, nor of the extra 
mea and space to do the work that the too-much-cared-for tool is not and it were better to be 
allowed to do. In this one item of tools alone there is enough reaction against the older education is doubtless now receiving а 
the success of: American competition. The sconeratool check. Fora time any literary attainments were quite at a discount, 
ment can find the pluek to scrap and the land bid fair to be swamped with semi-biologists and halt- 
baked geologists who could see nothing but blank atheism in the want 


man 
Dew tool with latest improvements take itə 
ndenoe between Moses and the thickness of the chalk 


ge 
| 
Ы 
» R 
E 


it, the sooner can 
ee eee ene ce Lore 
y | ve t to the same for t, ind downright infidelity in the liarities of embryology. 
all they. were worth—they would turn out still more work than We appear to have got a bit clear of this attitude, but there ae sti 
they do. Englishmen with heavier tools do less work with them, too many unlet scientists in our midst for life to be over pleasant. 
simply because of this taking care exemplified in the maintaining of Life is too busy for most men to cu'tivate a taste for the humanities 
the above old engine, the remarkable thing about which is that it has when their working days begin. It must have been acquired in 
been working practically all through the life of the United States as youth. Anyone can acquire later a knowledge of science if he have 
an independent pation. Why was it not іп а museum long ago? We the capacity for doing so, but it is ten times as difficult to acquire 
believe that the confusion between a workehop and a museum is that which once could only be acquired by the few, but which now 
much less marked than it was, and that the evil is becoming the шапу might acquire if our national of education were 
better ‚ but there is still too much respect paid to pieces of properly conducted in place of being made the tilting ground of 


recognised 
old iron for sentiment’s sake. Ifa museum is to be kept, and every 
shop might perhaps keep one with advantage, it should be a separate 
room wh history and sentiment could be housed together, and | 
my grandfather's lathe allowed a well earned repose. 
P WATER SOFTENING. 


Pmorrs who provide mechanical stokers, special forms of furnace 


bar, and sundry adjuncts of каш D ipsi are never ri АРРУ аз 
о a certain extent the same 


THE COLLAPSING RESISTANCE ОР ы, and sundry adjuncta of s 
ET FLUE. TUBES. "EMT uud pe to those who soften Y water. Reeently, in Engineering, 
^ Mr. Atkins, who has a water-softening system, wrote in refersnce to 
Mr. Archbutt, who also has a system. Mr. Atkins softens 


Ir the annual report of Mr. M. i the chief e gineer of the а paper by 
Langridge, the Miro à description of and filters out the residual non depositing fine carbonate, Mr. ат 
араара н o 
а - bicarbonating is 


Engine and Boiler Insurance Company, 
tests made проп a boiler flue tube of about 33 inches diameter. We butt, after softening, gets rid of 
need not. detail the gaugings of this tube and its from the bicarbonating it, and.so making it soluble. This 
truly circular form. Suffice to say, the two tu tested were done by means of the fumes of а coke fire. . 
18 (606 6 inches long, made up. of six plates : There is no serious harm in the fumes of а соке fire, but. Mr. 
riveted, and: about 36 inch to 37 inch thick, Atkins writes of them as though they were something very per- 
.  Rieious. It ought to be known that, speaking generally, the softening 
collapsed at about 150 Iba. pressure. As 16 was they were more or usual impurity 
lees oval, and for different degrees of oval the psing pressure: is carbonate of lime wi 
was aa follows :— | Both these salts are very slightly soluble in water. Their bicar- 
110 Ibs. for flue abont... ... . à inch 5 o water 
19 " " "e Ht eds » (?) luble. Add а second volume of COs, and the result is СаО + 2 6000. 
88 ^" AS NE д " or soluble bicarbonate of lime. If now there be added another mole- 
UE EE EL. 1 cule of lime, tbe result will be that the lime which Ras no carbonic 
acid will rob the lime, which hasa double share of it, of one-half, thus 


п. 
us expresses a doubt as to the correctness of the measurement i Les eo | 
CaO + 2 + = 2 [Oa O + 00], But this means that 
: is concluded that strength is very materially affected by whole of the lime has оше е and as hg fires 
Tation from true circularity. time, it will all deposit. Softening apparatus are simply tanks and 
cds long flues which fail by crumpling preserve their elasticity 
pressures approximating closely to that of final collapse, and, Where water contains other salta the process is less simpleand 
ы then may be worked with much lese factors of safety than — Sulphate of lime, for example, can be got rid of by means of carbonate : 
The ш fail by crushing of material. of soda, for the two bases exchange their acids, and the sulphate of 
which use, during the experiments, of pit props to shore up tubes lime becomes the insoluble carbonate of lime, while the carbonate of- 
taken се fail нч higher рне tl pe Appian. urs soda is ue pd E уо вода, a very soluble galt, which, how- 
encing ue of cross e do not agree ever, must no 0 accumulate Ы | 
ppl Sante e eran tate: , pening ee end 
ers are dou additions to the s of a at on, softening a 
by dumm fabs w act by crushing of its material rather than J а Бы : 
Moreover there i , 
most ар! are no cross tubes in the farnace where they are Atkins states that if the carbonates 
mus шеу to be needed when а tube gets overbeated, aud finally may be neglected. This may be o e pruina 5 for | 
more than nt smoke, and, by covering the plates with soot, they sulphate waters in steam boilers we think this statement is open to 
Counteract any action they may have as increased heating dissent. We think it a little late in the day for anyoné'to claim to 


t 
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bs a sole inventor of a system of carrying out the Porter-Olark ro- 
ы кий la г 


Chalk wells is readily treated with simple lime, but 
when pumped from the river, as from the Thames, fall as it is of the 
sewage of Oxford, ing, Abingdon, and other places, whose 
oners to drink, it is found that the 


DAT was unsuccessful in its efforts to obtain powers, and that 


the suspicion bas been entertained by a certain section of the mem- 
bers of the Marylebone Vestry that the latter's case was not 
properly represented before the Select Committee of the House of 
5 by озаны, — к 5 
malcontents two or ago su in getting a speci 

ordering the printing and circulation among the 


oual 
The passing of the resolution was nothing more than agreeing to the 
writing of a letter and the cost of „ The Committee 
ity before November 18th of considering 


by Parliament. Perbaps from 
had been thrown away on 


into the matter | 
them if they did so unless they knew the cause of the failure in the 
Mr. W. Онин was sorry the previous speaker had held the Com- 
mittee up to ridicule because of failure. The Oommittee had made a 
big effort, but had failed, owing to the preponderating influence of 
m in the House of Commons. He with Mr. White 
that, before embarking upon the scheme, it was desirable to have an 
opportunity of perusing the minutes of the proceedings, which they 
ought to have in а very short time, Не felt very strongly upon the 
question. Having expanden & large sum of money they ought not to 
ble to secure elec- 
tric lighting powers. He was not at all satisfied that, because there 
ум сре company in the parish, the local authority should not also 
exercise ра dr t wasa gigantic mistake that the company 
had been allowed to enter the locality, especially if it meant that the 
Vestry could not commence operations for 42 years. That was an 
error of judgment, but he hoped the Vestry would permit the resolu- 
tion to be carried. 
Mr. Овоок, who agreed with the resolution, stated that it would be 
suicidal not to give the notice embodied in the recommendation. 
Sir ED] GarswonTHY contended that it was all very well to say 
that the giving of notice would cost nothing; but if any objections 
were raised on the Committeo submitting & further recommendation 
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. The speaker saw the preliminary difficulty pointed out by 

Whi А а provisional order 

year, so soon after the past failure? always had in 

the enormous expense in which the parish would 

landed if they carried out the scheme. Mr. Hitching 


e Vestry was prepared to £250,000 on 


1 
i 


down machinery and foun their businesses 
necessary if they had to establish themselves 
in the light of present experience, and every day they heard of new 
inventions and improvements in machinery requiring the displace- 
ment of old and the substitution of new plant. His own зарона 
was that that evolution would continue for many years, he was 
alarmed at the idea of being rushed in that manner. The speaker 
agreed that the electric lighting business should be in the- hands of 
the parish authorities, but he could not help thinking it would be 
wise to wait another year. The Vestry received a letter the other 
day from the Metropolitan Electric Supply Oompany, stating the 
concessions to be in January. Per 
prepared одо more. Let them wait and see without committing 

emselves. He would strongly advise the V , with a view to 
ultimate success, that they should not be in a vi 
present time, and he therefore moved an amendment: “ That no such 
notice be given this year.” 


Mr. Н. A. Dunn, who seconded the amendment, observed that if- 


progress was desired, it would be well to proceed slowly. If they 
now applied for an order it would Lange a their case. 

Mr, J. Lawm remarked that when Sir Edwin Galsworthy had the 
minutes before him he would alter his 3 He asked the chair- 
man, who was the champion of the Metropolitan Company their 
friend, Mr. White. The company were to be congratulated upon 
having such an able advocate. The speaker seid that delay was gu 
tively dangerous, and contended that the House of Oommons’ Gom- 
mittee had over-ridden the law, quoting, for the purpose of his 
argument, the elause rela to companies and local authorities in 
the same area of supply. the matter was left for another year it 
would be allowed to drift on, but he hoped, after having read the 
minutes, the Vestry would apply this year and win. PN 

Messrs. Andru, WARREN and others, joined in the debate, after 
which, the chairman of the Electric Lighting Committee replied to 
the discussion. : | 
Кеч reru agitati na ы. 5 92 т 

ectric g on in company а. 
per unit. It had now been reduced to 6d., and for parish 
to 4d. As а consequence, he ventured to say the ratepayers, or at 
events, the consumers, had gai 
penditure of £2,000. The question was not confined to public and 
p lighting. It might be that the Vestry would establish 

on for street lighting and the public bui only 
was the reason for the resolution being framed as it was. Was Bir 
Edwin Galsworthy aware that the County of London and Brush 
Provincial Electric Lighting Company, and the Marylebone Electric 
Bupply Oompany, had given notice of intention to apply for . 
nei дайан in that district? Was the Marylebone Vestry to be 
ou 

Віт Epwm GarswonTHY said that he did not know that was the 

case, or he would not have moved the amendment. 


tinuing, Mr. Нітонгна said that it was a fact. Не assured the 
Committee | 


members that the were not only studying the interests of 
the Vestry, but also of the inhabitants of the They were all 
mon , and if could only down they would 


NEW YORK TRAMWAY MEETING. 


Tramways are known as street railways in America, and 
the Street Railway Association of the State of New York 
has been holding its annual convention at New York. We 
need not refer to any paper in great detail, but will confine 
is EO to the general bearing of the Association and its 
wor 


To quote the president's words, the interest in the cable 


system is now purely historical. Though for heavy grades 
it still has a p a 
transportation. It appears also that accidents to the public 
from electrical tramways are growing fewer, and the lines 
are looked on with less disfavour than formerly. The 
general note struck at the New York Convention was, 
however, a peculiar опе, It appeared to be clearly recognised 


the company would be 


t hurry at the 


considerably ‘by the Vestry's ex: ' 


an 
and that 


its day has passed as a means of general . 


@ 
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that travel must be artificially stimulated, and as with 
railroad chairmen on our own side of the ocean, we find the 
president of the convention talking thus ;— 

“Т аш satisfied that the morals, health and habits of com- 
munities have been largely benefited at a very small 
expenditure on their part by the entertainments and induce- 
ments offered by the railroad companies.” 

Now what are these inducements to travel? With us 
the railways profess to induce travel by cheaper week-end 
tickets, h excursions, and so on, though it is remarked 
that they make so many restrictions as to the time a 
passenger may leave, and so many more as to limiting his 
return to certain days, that many would-be passengers are 
deterred and stay at home. Beyond this we do not find 
railway companies extending their energies In America, 
however, if we are to jadge by one paper and the discussion 
{t involved, the electrical roads make direct efforts to induce 
traffic by providing nct to much a special rate for travel, 
but something at the other end to which to travel. There 
is established, therefore, a special traffic department, in 
charge of a clerk competent to receive all manner of callers, 
from the ad. canvasser to the Society girl wanting to 
charter a spegial car, this latter caller no doubt acting as a 
pleasing antidote to the first. In queet of such new traffic 
ane line agreed with property owners to extend their line a 
mile if said ownera would establish a pleasure resort. This 
was done, and Bergen Beach was thus established, and as 
many as 50,000 persons daily have visited the place. And 

he author of the paper dealt with “ high coloured 
" and other various forms of advertising the restless 


One line pays up to £600 a week for amusement, which 
is found to more than recoup itself in increased business. 
This line is at New Orleans. The entertainments are free 
to all 7 for а fare of 73d. for a round trip of 12 


8 band, “ res le" as to quality, and “immense” as to 


mur, such that it can be heard in Boston, a 20 cent fare 


t, во. that at the cheap American fare it must be a good 


distance off, and there must be a lot of sound. Indeed, the 


distance is stated further on as 6} miles. The foregoing is 


a very brief abstract of this particular paper by Mr. Kennedy, 


who 18 a general passenger agent. It is evident that great 


efforts are made to stimulate traffic, and in a way that 


English companies could hardly attempt under their Acta or 
powers, though they might offer facilities. But surely there 


must be а field open for that street railroad which should be 


and no an 


could have peace uiet. 
_ The paper by Dr. Fenner on “ Bye-Products of a Power 


House” has a livelier interest. It deals with the sale of waste 
steam, the moral being why condense, if practically all the 
heat can be sold. At Dunkirk a road only 8} miles long 
conneeta Dankirk’s 12,000 people to 4,000 people at a village 
named Fredonia and the trunk line railroads, A service of 
18 hours daily is run at half-hour intervale, When a horse 
line its capital was £11,400, and ita fare 74d., it paid 8 per 
cent., and there was no debt. | 

` Now the capital is £23,240, and there isa debt of £12,000 
Orso, The fare is now only 5d., yet the dividend is still 
6 jm emt : but half of this comes from “ manufacturing,” 
Which means sellipg waste steam. The steam is sold on the 
basis of about 178. per ton for best anthracite, and it is sold 
by meter. Its pressure is 4 to 6 lbs., and if it is less than 
this it is made up with live steam to that pressure. 

The water is drained ont of the pipes to cooling coils, and 
dome heat is got from these. It is then run to the sewers. 
Why cannot it be gold to laundries ? As regards the cost 
in fuel at one pound back pressure, there was no more coal 
consumed, by the steam plant. At 2 jb: there was a small 


able to advertise a park with no banda, no theatre, no 
minstrels, anything, some place where a weary mortal 


difference, and at 4 Iba, the cost was £3 per month with coal 


к m Lookport, of 
· 100 system em is the Holly system of ort, o 
Which no special description is given, Rien that the insula- 


tion consíata of the following :— | 

„Au iron pipe earries the steam. It is wrapped in 
asbestos and supported on resta 1 inch high in a bored (sic) 
og the bore being 2 inches larger than the pipe. The log 
has a shell 4 inches thick, lined with tin (sic) submit 


to materials to t water soaking and decay. Three - pl 
tarred felt is over all and the whole rests on a 
bottom to the trench, which is underdrained by tiles. The 
arrangement is such us to enable steam to be carried long 
distances. One power and light company write that their 
plant cost $40,000, and brings in a revenue of $10,000, 
of which $8,000 is clear profit. Another company say they 
carry steam as far as a mile. Usually sold by the meter; steam 
is also sold per unit area of surface or by contents of s 
heated. The exhaust from 100 Н.Р. of engines will heat 
a million onbic feet of space in average buildings in the 
severest, weather. 

In some places live steam is sold at a profit. Prof. Oar- 
penter stated that the loss by radiation could be reduced to 
one-fifth with good insulation as compared with bare pipe. 
He also said that with properly piped buildings a pressure of 
1 Ib. was sufficient. Were steam heating not so backward 
and imperfect in England, there ought to be great scope for 
our electric supply companies to supply steam heat instead 
of, as now, wasting it. By condensing we may save 10 to 
20 per cent. S.lling waste steam seems to bring its fuel 
value. The one point noticeable is, that a horse tramway 
paid 8 per cent., whereas an electrical tramway can only con- 
trive to pay 6 per cent. by the aid of its bye-produots. 

Evidently some of the electrical progress in America has 
been made against shareholders’ interests, 


Rail bonds formed the subject of a paper by Messrs. 
Brown and Obapin, of the Brooklyn Heights Railroad Com- 


pan e 

They designed a rail bond when the new construction with 
9-inch girder rails was inaugurated. As the joints were 
suspended, arrangements were made to bond beneath. A 
cast-copper band was employed as wide as the base of the 
rail with a surface contact of 12 square inches on each rail. 
The copper had a section 5 inches x ; inch, and it was 
curved to allow for expansion. А cast-iron reinforcing plate 
was put under the copper and the band was pressed firmly to 
the rail by two 4-inch through bolts, The only machine 
work done on this bond is the grinding of the contact faces 
by а portable emery wheel. An attempt to prevent corrosion 
was made by a shallow groove round the contact space filled 
with soft pitch. It was unsnoocessful, but so far since 1895 
the соону of the rails thus bonded has been main- 
tain 


Their cost is no- greater than No. 0000 going round the 
fish-plate, and of treble resistanoe of the new bond. In 
1896 an electrically brazed bond was tried and has now 
ош A ie Ко а it3 үк forms is made 
of 10 or 12 leaves o inch soft cop Tex сауд — 
tion 14-inch, and the contaots are 1 1 inch. The А дег 
is soft spelter. The bonds are brazed to the rails in the 
yard and the ends are interlaced when in position in the 
road, riveted and soldered. Where horseshoe bonds are 
employed on lighter lines they are of No. 0000 with f, ends 
driven tight into cleaned drilled holes in the rails. Bonds 
of every type are in duplicate. | 

Falk cast welded joints are almost equal to a continuous 
rail in conductivity, and the welded rail promises to be 
equally good. All bonds аге tested for resistance. The 
results of some tests are as follows :— — 


Drop. Volta. 


Conductivity per cent, 


Joint. 


1 ft. of rail, I ft. with joint. | 80 ft. rail. 60 ft. rail. 


Fak.. 00915 00355 | 98 99 
Double bra red joint... 00795 ‘00758 99 8 939 
Welded (2 #5) ...| 00364 (6 in.) 00319 95 6 97 8 
Plate bond (2 ft.). ‘0109 (6in.) 0233 59 94 


— 


. Ratisfaotory double bonding should not exceed 75 cents 
per joint (say, 8s. 8d.). Any one of the above bonds will 
carry 600 amperes. Bonds are better not tinned, but painted 
in order that рат сана may go from the rail, not from the 
bond, so saving the rail from corrosion. 
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Р.Б.Е., the. tramway is under different conditions, and 
demands a hard rail. Experiments on the West Ead Line, 
of U.S., with soft and hard ductile steel, 
showed that the results from 17 soft rails of *28 carbon, 
14 hard rails of *59 carbon, and the rails furnished by the 
West, End Company were in favour of hardness and dactility. 
The average monthly wear was ‘0017 for the soft. rail, 
0012 for hard rails, and ‘0007 for West End rails, The 
specific gravity of the iron, apart from the metalloids in their 
composition, was de esed 7956, 7971, and 7977, the 
best rail having the highest specific gravity. Tension tests 
showed 75,860, 118,100, and 120,880 lbs., the higher tension 
showing better durability; but the elastic limit does not 
follow the rule, for the figures are 45,780, 62,500, and 58,160, 
and similarly in compression the elastic limita are 35,000, 
50,800, and 47,100. The real point of difference between 
the hard and the West Ead rail was the lower phosphorus 
and higher manganesa. 

Evidently low phosphorus is the thing to aim at, and as 
this costs money to obtain, it is a question how far it pays to 


secure it. To-day 6s. to 88. per ton may be spent on re- 
ducing phosphorus below Bessemer standard of 0°10. With - 


an average cost of $25 per ton, low phosphorus would сові 
an additional 8 per cent. Assuming it to be possible to use 


а rail until it has worn 4 inch down iu the head, the wear 


found above represents a life of 25, 85, and 60 years, so that 
apparently low phosphorus at 8 per cent. pays well. But as 
8 fact, nothing like this wear is obtai use rails are 
thrown ont, not for wear, but for bad joints, which cause 
rapid destruction. Asa bard rail can be bought as cheaply 
as a soft rail, being hardened only by carbon, the cheapest 
rail to-Jay is the simple hard rail, but with perfect joints the 
West Ead quality would justify its extra cost. Cast welding 
wou'd do this did it not soften the rail at the joint. Electric 
welding would do it. A wear of 45 or 50 years would be 
given by a rail analysing as follows:— - 


. Carbon... .. 055 
H NE 0:10 or below 
‚ P. TI eee eee .. O08 » 
| 8. oon eee + өөө eec 0 06 B 
Ma ong өөө oas 0 83 and not over 1 00 


But, until joints aze perfect, the cheapest steel one can buy 
will ont last the joints, all which points to the enormous 
economy of & perfect joint. „ : 


From a r by: Mr. D. F. Carver, it appears that 
iE ышк is a little erude to our eyes. 


American 
On a good foundation are laid yellow pine ties, four square 
sawn, of 43 square feet bearing surface on foundation. 


There are 24 to a 60, feet rail. The ties and the rails are 


tamped. Joints are set close, though in time expansion will 
kb tho track out of line, but the method adds to the life 
of the joints. . 

In block-paved streets the rails are filled by Hemlock 
planks. One speaker advocated the concrete base. He 
would put this in b digging а trenoh 20 inches x 17 inches, 
zuspendin the rail tamping up to the rail with the 
concrete. 


On the question.of storage batteries, evidence was forth- 
coming іо show that these were being used with satisfaction, 
taking up sudden calls for power and proving an economy 
where a plant has reached its limit of power capacity for 
heavy hours. 


Е — ſ— 


METHODS OF DETERMINING THE FRE- 
QUENCY OF ALTERNATING CURRENTS.' 


Ву CARL KINBLEY, Instructor of Physics and Electrical 
Engineering, Washington University, St. Louis, Mo. 


THE accurate determination of the frequency is essential for 
the correct computation of the relations between E. M. F., 
current, self-induction, and capacity. Since the periodicity 
must usually be sq inati 
be made quickly and with but little error. | 


© Abstract (New York Electrical World) of paper presented to th 
American Associa 
August, 1898. 


it is essential that the determination: 


tion for the Advancement of Science, à 


- 


Dr. John Hopkinson was the first to use a stretched steel 
wire actuated by an electro-magnet, and when the condition 


of maximum resonance was found the iodicity was 
calculated from the constants of the wire Ив tension. 


Dr. Campbell * proposed the use of an iron rod which 
was thrown into resonance in the same way. From the 
constants of the rod and its length the pericdicity was 
computed. The rod he found could be more easily than 
the wire. 

Another method capable of great accuracy and easy 
mapipulation includes the use of a telephone in the 
alternating current circuit, and a resonance tub» by means 
of which the periodicity may be calculated from equations, 
or it can be gathered from tables already computed.t 

A very satisfactory method will ba one which includes the 
use of a metal strip as the primary resonator, whose 
periodicity may be changed by means of an added weight. 
An electro-magnet may be used, as in the firat two oaseg, to 
set this into vibration. The periodicity can be calcnlated 
from the constants of the vibrator] or a complete calibration 


can be made by two determinations. It will usually be more 


satisfactory to standardise by actually determining the 


. p'riodicity of two adjustments of the resonator. The 
equation to be used for that purpose is 


42 — D M + Kit, when 
t = time of one complete oscillation, 
1 = distance of the sliding weight from the support, 
M = mass of the slider, 
| = length of the vibrating гої. 
D and K are the constants of this particular apparatur, 
which may be either calcalated or obtained by experiment. 
The condition of resonance is ob-sined with great readiness 
and the determination may ba made with as great accuracy 
as may be desired. | 


AN ODD WRECK. 


| THERE appears in the accompanying illustration taken from 
- the New York Electrical Worl : 


rld, a view of а 30-kw. bipolar 
compound-wound upright type of dynamo which was, on 


. August 6th, subjected to a wreck rather difficult to aócount 


for. The details are described as follows by Mr. James 


T. Freeman, of Rochester, N.Y. :— 


On the evening mentioned this 80-kw. dynamo was called 
upon to carry a night load of 200 amperes at 110 volts. 

e load at the time of the transfer was carried by a 75-kw. 
four-pole compound generator of the same voltage. The 
usual process of bringing the smaller dynamo to voltage 
end ontting in the equalising side was carefully gone throngh 
with. The instant the main switch was wn а series 
of events transpired that came too rapidly to be put care- 
fully on record. 

A flash at the switch, the dying down of the lights, the 
crash of flying material, and the throwing off of the belt 
їв the order of events as nearly as they can be given. It 
would be perfectly useless te attempt to judge from ap- 


pearances just which happened first, whether the belt was 


thrown before the commutator went to pieces or after. 

The above seems within the range of possibilities, but a 
look at the machine seems to indicate something different, 
and makes matters somewhat complicated. The armature 
indicates in every way that, at the time the commutator 
was thrown, it was running in a direction ite to that 
of the engine. If this was the case the belt was thrown 
before the commutator went to pieces. | 

The engine, which is rated at 50 horse-power, did not 
appear t» race, and continued running quietly after the acci- 
dent. The writer, who was present, is sure the dynamo was 
up to voltage, and thinks the attendant at the board pulled 
the switch almost instantly after it was indicated that some- 


thing was wrong. 


It can be seen in the illustration that the segments indi- 


cate a direction of rotation over and toward, while the engine 


causes а rotation over and from, the point of view. 


* Phil. Mag., August, 1896. 
f Kineley, Phil. Mag., April, 1898. 
1 Lord Rayleigh, “Theory of Sound.” 
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The dynamo. is protected by fuser, but these were not 
blown. A weakness is found in the commutator, but it would 
hardly seem possible that at the normal speed of 1,800 revo- 
lations per minute the centrifugal force alone would cause 
destruction. It will be noticed that the segmente, of which 
there are 60, have a short bevel at the ends, and that the 
are of quite a lengtb. This end of the armature was well 

with canvas and three bands of wire. 

The force with which the segments were thrown can be 
imagined when it is said that one went through а cupboard 
door 1 inch in thickness, cutting a clean hole; another passed 
through a window, carrying a part of the sash with it. The 


oak base presented the same appearance that it would if an 
inerperienoed axeman had given an exhibition of his skill at 


mntilation, The-eanvas head was torn in shreds, and this, 
with the mica, was scattered all over the power house. 
No one was hurt, The writer had just left a position that 


rts, Mauser bullets would have 


been preferable to the flying segmenta. 
A plausible theory 4 to the cause, but one which is not 


- corroborated by present indications, is that, after the dynamo 


was cut in, the shunt circuit became broken, making a series 


motor, thas changing the direstion of rotation. 


* REVIEWS. 


* 


Stam Boilers anf’ their Heat Effciency. Ву Bayan 


 : Doyxm. Lon on; Charles Griffin & Оо. 1898. 


This is a most useful book, for it is rather a record of 
- facts than а mere theoretical dissertation. 


· It is a collection of many tests made upon many boilers of 
all sorts, and as such it is a record of what has been done, 
and these testa form в rough datum line from which to start 
comparisons, It ів all very well and proper to make boiler 
and engine tests upon close lines as to heat balance, but the 
steam user who is evaporating only 5 Ibs. in a boiler of a type 
Which is known to. regularly give a result of 8 lbe. wants to 
know why this is go, and cannot himself take cognisance of the 
reasons. With other resulta before him he knows there is 
something wrong, and must then choose his method of 
setting matters right, No fewer than 425 separate experi- 
tents are here tabulated under 25 columns, Following the 
tables is a chapter on fire grates, one also on mechanical 
stokers, both chiefly dæcriptive. Then follows a chapter on 
combustion, dealing with the chemistry of the subject and 
Ж admission of air, and there are subsequent chapters оп 

eat transmission, economisers and smoke, all full of the 
т. useful information. Ringelmann's smoke scale is 

s&cribxd, and pronounced good. We have ourselves used 
this scale in smoke determination, and can speak to its excel- 
lence and convenience. 

The remajnder of the book is equally of interest, the whole 


forming an exoeedingly valuable aoe ‘of: faots rela- 
tive to steam raising in all its aspecta. We have pleasure in 
recommending it to all steam users and steam engineers. 


Aerial or Wire Rope Tramways. By A. J. WALLIS-TAYLER. 
London: Crosby Lockwood & Co. 1898, | 
Undoubtedly there is а wide field for telpherage and other 

forms of wire tramways. Over rough country, the laying. of 

an ordinary railway, of the lightest description, involves more 
or less grading work. In a wire system the work is con- 
fined to post hole digging. The system is also ср, 
and сап be usefully employed as the pioneer system in 
new country, or as а means of moving produce iu even;older 
settled colonies, and from mines that cannot afford more 
expensive systems. The excellence of the modern steel rope 
enábles immense spans to be covered and lines to be set up 
in otherwise inaccessible regions. The book before us deals 
with the eubject of wire tramways, its spans, general 
arrangements, details, rope strengths, splicing an! treatment. 

Tae ropes employed are stated to be best of the Albertior 

Lang lay, by which is meant that the strands forming the 

rope are laid in the same direction as to twist as the wires 

forming the strands. Such ropes run more flexibly, and 
there is leas strain on the separate wires, which do not break 
so readily as in an ordinary twist, and wear to a flat, smooth 
surface, almost like a solid bar. Altogether, if not a very 
large and scientific treatise, the author has brought into a 
small compass a large amount of information. | 


Second Stage Mathsmatics. Edited by WinLIAM BRIGGS, 
N. A., LL.B., F.C.S, F. R. A. S. London: W. B. Clive, 
University Correspondence College Press. — 
We have reoeived from the University 3 
College Press a recent addition to their Organised Science 
Series. It contains the pure mathematies required for the 
second stage examination of the Science and Art D : 
ment beyond what is required for the first stage. This 
includes the Second, Third, and Fourth Bobks of Euclid, the 
solution and theory of quadratic equations, with: indioes; 
вагів, and the rules of ratio and proportion, trigonometry 
as far as the solution of triangles, and the use, for that pat- 
pose, of logarithms. The collection into one small volume 
of all the matter t» be got up for one examination is oone 
venient and economical. Tne book is a convenient sizə for 
the pocket unl well printed. It seems to be very suitable 
for its аро, and. the details of its arrangement and 
typography r evidence of oare and experience in: its pre- 
paration. e M 
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NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. . 


NEW PATENTS.—1895, | 
piled ly for this journal by W. В. Tmowpsow:& Oo, 


А W. O., 


at Liverpool, Manch ham, o whom all inquiri 
. &hould be addressed. | | чч 


piete. . { 
20,823. “ Improvements in or connected with electric. n 
October Gea: ic arc lamps. | 


20,829. “Improvements in electric 
A. 55 ud October 3rd. | 
882. mproved arrangement for the electric lighting of rail- 
way carriages with tbe assistance of wind m ” 
Dated October Зей. (Complete vem" 8. Втсокаоср, 
. 20,847. "Improvements in electro-moto. dynamos. 
Dated Ootober ath. m 7 W. Paor. 
20,850. Improvemen's in and in relation 
eledtric tram cars.” J. W. Towpm. Dated Oder ih. * пега 
20.894. “ Improvements in trolley cars for clectric railways,” Tun 
Bnrrisg Tnouson-Hovsron Оомрамт, Ілмітир. (H. Gela А 
United Sates.) Dated October 4th. (Complete) © ° °07 tooner, 
,895. “Improvements in electric surface | ER 
systems." THa Barish THOMSON-HOUSTON бы isi d 
W. B. Potter, United States.) Dated Ostober ach. (Complete) а. 
20,904. “Improvements in underground conduits for electrical 
conductors.” Е. S. OLARK. Dated October 4th, : | 
8 3 с ное electrolyte for primary batteries.” R.J 
ае ROMHBEAD, and Н. FArgpnorHER, Dated October. 


generators and motors,” | 


ч 
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- 90,999. “ Improvem in aro lampe" V. Onvpamaron. 
40, oo ps. 


Dated ; 
20,945. “Improvements in electro-magnetic machines" J. M. 
Hirzy. Dated October 6tb. 

20,956. “Improved non-condacting material or composition and 

for the production of same.” L. Prawrrz and W. Вань. 
October 5. 833 

90,972, An improvement in the adaptation of the telephone to 

t electric bell pee such as are used in ordinary bell and indi- 
or private houses, offices, hotels, &o." G. L. ANDRES 
and A. J. Wirsow. Dated October btb. | 

90,989. “А new or improved composition for electrically firing 
detona tore.“ G. P. Bicxyorp-Smits. Dated October btb. (Complete.) 

20,991. “Improvements in or relating to phonographe.” J. COHN 
and J. 8, Auaust. Dated October 5th. (Complete. ) 

' $0,994. “Improvements in or connected with electric regulating 
switches.” О. D. Lucas. Dated Ostober bth, 

21,009. “A new or improved construction of electric glow lamp 
applicable for general lighting purposes.“ Т. E. Aman -s Dated 
October 5th. 

91,005. “Improved end connections for electric cables.” W. T, 
Нритвт'в TELEGBAPR Works Company, Liurrep, and R. О. WRIGHT. 
Dated O:tober Sth, 

91,025. ‘Improvements in electric arc lamps.” Енатгівн INDUS- 
TRIALS, LrwrTRD, and 9. E. HeyL-Dra. Dated October 6th. 

91,043. ‘Improvements in electric meter systems.” "Tum Barra 
THomson-Hovuston Company, Lrurrmp. (E. W. Rice, jan., United 
Btates.) Dated October 6th. (Complete.) 


21,0044. “Improvements in prepayment electric meters.” TA 


Barris THomson-Hovuston Company, Liurrep. (Е. P. Оох, Uaited 
States.) Dated October 6th. (Complete. 

21,045. "Improvements in s indicators for electric motors." 
Тни 'Тномвои-Нусетон Company, Liwrrgp. (Е. J. Berg, 
United States) Dated Ovtober 6th. (Complete.) 

21,046. “Improvements in electric meters for alternating current 
circuits.” TC Barrea Tuoxsos-Hoosrox. Company, LIMITED, 
(A. G. Davis, United States.) Dated October 6*h. (Complete) 

21,047. “ Improvements in electric fusos." Tax BRrra THOMSON- 
Носетои Company, Lnarmp. (W. Le Roy Emmet, United States.) 
Dated October 6th. (Complete.) 

21,048. “Improvements in prepayment electric meters" Tum 
Ввітівн Тномвом-Носвтои Company, Lurren. (E. Allo, United 
States) Dated October 6th. (Complete.) | 

21,079. “Improvements in rotary motors.” X. O. L. G. VANDEL. 
Dated October 6th. 

21,125. “Improvements in and relating to the electrical commu- 
nee signals." Н. Mgomax and D. MursBzap. Dated October 


21,129. " An improved instrument for the measurement of magnetic 
permeability, magnetic bysteresis, magnetic 
quantities," W. Peppe. Dated O.tober 7ch. 
means of underground oonduite" Е. HUNGERBUHLER. Da 
Ostober 7th. | 

21,155. “Improvements in electrically-propelled vehicles" J.P. 
JovrexmT. (E. M. D. de Siblas, EFrgnoe.) Dated O:tober 7th. 

211665. Metkod of, and appliances for, exciting alternating 
current dynamo machines whether acting as generators or as motors.” 
C. D. Anger. (La Societe Anonyme Pour La Transmission де la Force 
par L'electricite, France.) Dated October 7th. 

$1,169. “Improvements in electric batteries" R. HADDAM. 
(Columbus Electrisitats Gesellschaft (Limited Company), Germany.) 
Dated October 7th. 


91,173. “А new or improved method and means of electrically 
operating apparatus such as valves, electrical switches, or the like.” 
C. О. Basrrax and F. M. Stauntom. Dated October 7th. 

91,201. ‘Improvements in bydro-pneumatio accumulators.” J. S. 
Бтвувив, C. G. Mason, and E. О. Stevens. Dated October 8th. _ 

21,216. “An improved trolley for taking electric current, 
applicable to the electrico traction of vehicles, boats, and the like.” 
L. L. Gram. Dated October 8th. (Complete.) 

91,9274. “Improvements in or relating to electric clocks or 
watches." E. Rosrand G. Vaoorrt. Dated October 8th. (Complete.) 

41,289. “ Improvements in apparatus for coating metal articles by 
electro-deposition.” J. Тновитои and T. R. Oamnina. Dated 

th А 


October 8th. | 
91,240. "Anim hone call counter.” F. M. Ricurszn. 
Dated October athe (Compe 
91,241. "Improvements in telephone switchboards" Р. M. 
RiogrER. Dated October 8th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


2 of any of these (fications may be obtained of Messrs. W. P. 
а Д & Оо., 322, h Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


249. “Improvements in electric time pieces or clocks" Р. 


RicHARD and F.Tzvurz. Dated December 23rd, 1897. Relates to 


clocks or timepieces in which the motive power is an electric current 
furnished by any suitable means. The hollow base of the clock 
supports stan upon which are carried the dial and a suitable train 
of gears, and a an plate which carries the contact spring and 
a bearing for one end of the balance spindle. Within the hollow base 
the cell or dry battery is fastened by two metal brackets, which are 
sttached to and insulated from the base, and provided with downward 
extending slotted arms, into which fit the studs forming the terminals 
of the battery, so that when the binding screws are tightened п 
the arms a positive contact is made and the battery 

4 claims. 


OAL REVIEW. 


induction, and other 
$1,150. "Improvements in or conneeted with electric traction by 


in position, 


4,820. "Improvements in electric arc lampe." Hmm Bnos, 
Lin,, and F. Вооквв. Dated February 26th, 1898. This relates to 
a brake clutch wheel for the regulating mechanism of an electric are 
lamp. 1 claim. ; 
9,779. “Improvements in testing and protecting apparatus used 
in conjunction with telephone, telegraph, or other electrical circuits.” 
D. SmcrarB and W. Астким. Dated April 28th, 1898. In this in- 
wention there is an arrangement of parta forming test boards, com. 
prising of apparatus for joining the line wire to the insids of the 
switchboard wire. The switchboard parts are protected from light- 
ning.. There is also a combination of ligb arresters and fuse 
coils, with a local circuit having an iodi to show on what cable 
head A fuse has gone, and a bell common to a number of indicators 
to give alarm. 6 claims. 

10,883. "Apparatus for transmitting motion to a distance by 
weans of electrical energy." Bremens Bros. & Co, Lrp. Dated 
May 12th, 1898. The specification refers to 8,041 (1897), in which 


the transmitter and receiver are supplied with alternating current. 


excitation from the same machine. By this invention it is not neces- 
sary to magnetise directly both the transmitter and the reoviver, 


according to the nature of the alternating carrent; the excitation of . 


the one part of the transmitter or of the receiver may ba produced 
by induction. The advantags obtained by this is, that the number 
of necessary wires is diminished, and that slidiog contact may be 
dispensed with for the one apparatus, since the movable part of this 
apparatus is not supplied with direct current. 2 claims. 

12,949. “Improvements in microphones.” BIEMENS BROTHERS. 
Dated June 1st, 1898. Relates to a simplified construction of 
microphone wherein the membrane is so arranged as to serve at the 
same time for the attachment of all the other parts of the micro- 
phone. 1 olaim. 

12,699. “Improvements in or relating to electric transformers.” 
J. J. Ваіман and О. T. Rrrr»wHousm. Dated June 7th, 1898. 
According to the present invention the magnetic field is made up of 
plates or layers of magnetic material, continuous pes Os - path 
of the magnetic flux, and without air-gaps or lap or butt joints 
therein. The core or portion of the field surrounded by the electric 
conductor is of substantially or approximately circular cross section, 
and the роо for the electric conductor is of circular cross section, 
and or sectional so that it may be inserted within the 
openings about the core in the integral plates or layers of the field 


 Whetri the spool is rotated for the purpose of winding the electria 


conductor on the spool and around the core, and thus the operation 
of winding the coils is exceedingly simple and may be rapidly per- 
13,118. “Improvements in protectors and holders for electric 
incandescent lamps, thermometers and other articles.” F. Hooums. 
Dated May 21st, 1898. Relates to improvements in connection with 
holders for incandescent lamps and other articles. In holders for 
incandescent lamps a split et for receiving the lower end of the 
lamp is employed, the ар being screwed or otherwise attached to a 
suitable base having central contact pieces for conveying the electric 
current to the lamp. 3 claims. . 
18,477. “Commutator brush holders and brushes for electric 
machines" E. H. JoumsoW and R. LUNDELL. Dated June 16th, 
1698. This invention oonsiets of a brush holder having an arm or 
stud adjustably secured to а rocker arm in combination with a 
of brushes located side by side, and resting against each other, 
together with a pair of brush supporting springs secured at one end 
to the arm or stud mentioned above, the other end to contact 
blocks to which the brushes are clamped, and adjustable means con- 
necting the springs with the arm or stud, with or without means for 
varying the pressure of the brushes on the commutator. 4 claims. 


13.7.9. "Improvements in or relating to the electric propulsion 
cf railway trains.” О. Н. E. KasgLowsxv. Dated June 20th, 1898. 
R: to the electric propulsion of railway trains in which the 
el cal energy is ted on & moving power station travelling 
with the train, and is supplied to motors distributed over the whole 
length of the train. In the arrangement of the two separate ocon- 
trolling places each is provided with а controlling apparatus, in which 
the controller bars are connected with the dynamo, as also with a 
secondary battery к in the travelling power station by means of 
& common conductor provided with coup between the cars and 
the separate contacts of both controlling apparatus, 1 claim. 


18,960. “Electrodes for accumulators.” H. Daun. Dated June 
24th, 1898. In electrio accumulators as ordinarily constructed, the 
object is to obtain a maximum of surface in relation to the weight 
unity of the electrode. For this purpose the present invention 
a this object by making use of wire web, w supports the 
active material of the said electrode. Оз frame which is provided 
with the well known butt ends and terminals, a wire which is made 
of lead, or other suitable material, is stretobed or insert«d. This 
web is connected with the frame in any suitable manner. 1 claim. 


15.733. Improvements in electric telephone trausmitters.” A. M, 
MassABI. Dated July 18th, 1898. Relates to electric telephone 


transmitters, aud has for its object an cfficient transmitting instru- 


ment of sinple construction that can be readily repaired when 
есен, in which the transmission can be delicately regu- 
lated. It consists of a plate of insulating material, priferably of 
ebonite, having a central opening therein, and having the sleeves 
fortned on, or attached thereto. A mouthpiece is attached to the 
insulating sleeve, preferably by means of screws. A hollow cylinder, 
which has an annular groove on its outer periphery and bas an 
internal receas formed at one end, fits over the insulating ring and is 
secured to it. A tube passes through the plate and a cylinder, and 
bas its screw-threaded end projecting beyond the latter, a coil sprin 
situated between the plate and a shoulder formed by the 

recess in the cylinder. 4 claims, 
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THE STEAM TURBINE. 


CONSIDERABLE attention is being accorded to the Parsons 
steam turbine in America. Modern Machinery has an 
appreciative article upon it in its series on types of rotary 
motors. The De Laval turbine is first described. Prac- 
tically the De Laval steam turbine is a steam Pelton wheel, 
in which steam expanded in a nczzle is directed against 
curved vanes, makes one impact and escapes, Obviously, 
if steam escapes at, say, 2,000 feet per second, the rim of 
the wheel should run at about one half this speed. With a 
wheel of 8 inches diameter ard a speed of 400 per second, 
the rim velocity will be abont 800 feet per second, co that 
speeds are being attaincd which NM to the 
theoretical, 

As is well known, this turbine consists of a disc on a light 
spindle, the whole being allowed to find its own centre of 
revolation. Very high steam pressures are employed, no 
less that 1,735 lbs. per square inch, at which pressure steam 
has a temperature of 660° F. This steam is generated in a 
single tube boiler, the tube being very long and bent into 
spirals, There is a forced draft and automatic regulation to 
prevent over pressure. The turbine disc is really double, 
with a division wall. Steam impinges on one wheel, passes 
through the wall, and then impinges on the other. In the 
100-H.P. turbine the revolutions are 18,000, and in the 
50-H.P. size 16,400 per minute. The whole combination of 
boiler, dynamo and 100-H.P. turbine only occupies 19 feet 
7 inches x 11 feet 5 inches, and the boiler generates 
1,765 lbs. of steam per hour. It is 4 feet 6 inches diameter, 
and 9 feet 8 inches high. 

The boiler tube is very small, and is found to be capable 
of bursting innocuously. 

The Parsons turbine is different. It consists of a series 
of inward and outward flow wheels, with intermediate guide 
blades, the steam passing from one to another in its passage 
from end to end of the system. As the steam expands in 
its passage through the wheel, the diameter of the turbine 
increases, There are thus three different diameters: first, 
a considerable length of small diameter, then a smaller length, 
a little larger, and a still shorter length larger still. 
Correctly speaking, every succeeding disc should be a little 
larger than the preceding disc, but this would entail heavy cost 
of manufacture, and, as in compound engines, there is a wide 


margin for cylinder ratios, so in the turbine there is no prac- 


tical necessity to exactly proportion each wheel to the pres- 
sure at that point, во that the steam flow may be everywhere 
of the same velocity. The advantage of the Parsons turbine 
is, that it can be run condensing. Recent trials have shown 
an electrical Н.Р. for 32:22 lbs. of steam when exhausting 
to the atmosphere, bat with steam superheated to 30° F. the 


consumption was 80:97. With condenser, and s 25-inch 
vacuum, the consumption fell to only 19:51, which is excellen 
Showing for a new invention, bat one which we hope and 


fally believe the future will see improved upon. 
D 
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As a means of using steam, the Parsons turbine is thermally | 


correct, for it is everywhere identical in temp2rature with the 
steam flowing through it at every point. Initial condensation 
does not exist within it, and there is no re-evaporation. At 
once disappear the great thermal losses of the reciprocating 
engine, and at once, also, ought, to disappear all attempts to 
make rotary engines of the piston type. Weare not quite 
clear where the loas of efficiency occurs in the steam tarbine 
whereby it is not so efficient as the best reciprocating engines. 
A good deal of friction can be supposed internally, but any 
eteam flow friction can only reappear a3 heat, and go back at 
once into the steam. We should imagine that there must 
still b» & considerable residual velocity in the escaping 
steam. 

It is not necessary that a turbine consist of one machine. 
There may be several machines on different shafts, placed in 
series, and taking steam just as the cylinders of compound 
engines; and in this way multiple propellers may be run, 
and, moreover, any machine may be cut ont of the series at 
will and run idle without serious friction loss due to its 
resistance. A pecaliar feature is the shaft bearings. These 
are of ordinary form, bat carried in a series of concentric 
sleeves fitting loosely in one another. Oil has free access to 
them, and fills the narrow spaces between them. The oil 
does not readily move out, being held by capillarity, but it 
allows a certain movement, and prevents vibration, giving 
an effect equal to elasticity. | 

It is not to be wondered at that with this admirable inven- 
tion mach time has been spent in perfecting it, and it is 
satisfactory to find this was properly recognised by the 
Patent Office in an extension of the Parsons patent. 

The st:am turbine undoubtedly contains within it the 
power and potency of competing with other high speed 
engines in the field. It has not been inaptly stated that the 
reciprocating or piston engine is an erroneously designed 
affair, in that it is an attempt to use the energy of a fluid 
capabie of travelling 10 miles & minute by means of a 
piston which only moves about 600 feet per minute. The 
piston engine, in fact, resembles the use of the large over- 
shot water-wheel under a high fall. Water powers of 
3,000 feet have been utilised by the jet turbine or Pelton 
wheel. The largest overshot water-wheel ever made can 
only use а fall of about 70 feet. This is the size of the 
famous wheel at Laxey, in the Isle of Man. It only does 
a few horse-power of work, lees than can be done by a high 
fall with a turbine that one could carry in one hand. 
Similarly, rapid flowing steam is to be utilised upon a 
rapidly-moving turbine. But it is not merely in a 
mechanical sense that steam is wrongly applied to slow- 
moving pistons. Steam suffers far more by contact with 
metal surfaces of varying temperature, and the evils of 
an initially cold cylinder are so serious that the bene- 
fits arising from expansion of the working fluid are 
very quickly conntervailed by the pernicious condensa- 
tion losses. The fact that the most economical engines 
are stil] of the old type, only shows how much room there is 
still for improvement in the turbine. The process may be 
long and difficult, but already the turbine is a success, 
and has so many and such positive advantages in а 
mechanical sense, that it has won for itself a place from 
which it will not readily be disturbed. Moreover, it has 
pointed out a possible direction in which the explosive 


powers of gaseous mixtures may, perhaps, be utilised in the 
near future without the necessity of water-cooling jackets. 

The steam turbine, in fine, may be classed amongst the 
best examples of direct conversion of energy. 


1 


Тнк Americans are said to be a 
humorous people. Perhaps this is why 
they cannot always perceive the exceedingly humorous nature 
of their serious moods. The editor of the American 
Machinist, however, does seem to be a little more wide awake. 


Tariff Notes. 


He has a correspondent in France who writes in a moet 


strenuous manner about American trade with France, and is 
particularly wrathful that American machinery imported 
into France has to pay from 10 to 80 per cent. more daty 
than machinery sent from England or from Germany. 
Cannot, he plaintively agks, our diplomats manage to get us 
at least equal rights? Evidently he means to be serions, 
and he also really appears to think that America is being 
hardly dealt by. Now for facts. French machinery im- 
ported into England pays several thousand million per cent. 
less duty than French machinery imported into America. 
We are not quite sure that the above is a correct way of 
comparing no duty at all in England with the ridioulously 
high American tariff. Yet this American in Paris thinks 
that America ought to receive equal treatment with & no 
tariff England or a low tariff Germany. The editor, how- 
ever, has more sense. Mr. Miller has travelled and seen 
something of Eogland and of Europe, and states plainly 
that what has been food for the European goose must 
not be grumbled at when forced down the neck of the 
American der. His correspondent, however, is very 


_ sore with the French, who “seem to be doing all they 
can to get their Government to raise the dnty," and 


so on; in fact, who are mildly following American 
precedent, at a long distance, however. hat strikes 
an outsider, however, as very funny indeed, is the loud 
boasting of the American, that his machinery can compete in 
Europe against, of course, the traditional pauper labour 
thereof, and at the same time the constant cry in the United 
States for tariffs to shut ont of the country the very 
productions against which the American prodnct can 
compete outside America some three or four thousand 


miles away. No doubt the real truth is somewhere in 
between. It pays Americans to manufacture a dozen 


articles if they can sell 10 at home behind a wall of 
tariffs and can send the other two abroad to be sold cheap. 
The tariff is put on to the price to the home consumer, 
and in this way the American manufacturer is really com- 
peling his countrymen to pay a bounty on exported 
machinery. We English have never thonght it worth 
while for many years to interfere with bounties and tariffs 
when such bounties have been thus indirect, though if 
foreigners try our patience much longer, it is possible they 
may require to be nudged up a bit with an occasional 
countervailing duty, as on sugar, for example. The 
American Machinist thinks that some glimmer of sense— 
new light is the term used—is breaking upon American 
machinery makers as to the tariffs, and puts forward 
the argument that machinery which can compete аЬ 
needs no protection at home.  'This, however, while no 
doubt true in fact, із not a sound argument, as we have 
above shown. For American machinery and other 
por have been purchaseable in England at very much 
ower prices than they have been gold at in America. We could 
give instances, but those before us would be too obviously 
traced, А good deal is done in the way of discounts from 
list prices, but we have no doubt that in many lines com- 
petition has been helped by tariffs at home, acting as a bounty 
while there can algo be little doubt that profits in some cases 
are enormous under the protection of the tariff, the home 
consumer paying very stiffly com with what he would 
do at ordinary profit rates. The Machinist is evidently of 
9 that high tariffs are doomed, irrespective of the 
classic pauperism in Europe. 
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's manufacture. The 


THEATRE LIGHTING. 


theatre, near the | 


tors, Messrs. Veale 


colty in laying out 
the plant, as shown 
in our photographs. 
The ground space 
available was 80 
feet long by 14 feet 
wide. On the 
ground floor are 
fixed four 25—30 
brake eel ites 
gasengines, made 

the Campbell o 


Engine Company, of 
Halifax. These en- 


dynamos, with governors actuated direct from the crank- 
shaft. Each engine has one fiv-wheel only, weighing 
abont 2 tona, and measuring 6 feet 6 inches in diameter. 
The аша are all arranged with their fly-wheels nearest 
the of engine room, to allow plenty of room for the 
man controlling the plant. E ch engine is fitted with one 
of Edmondson and | 
Dawson patent 
self - starters, All 
the four engines 
can be got up to 
full speed within 
a quarter of an 
hour. The cooling 
of the cylinders 
18 done from 
rectangular 
pe tanks havin 
a capacit 
5600 gallons > 
large main feed to 
the engines and one 


ы engines drive four shunt-wound dynamos erected on 
first floor immediately over the engine room, the arrange- 
rete of cross driving allowing 18 feet between engine and 
Jhàmo centres, The dynamos are driven by special 


Тнк STAIRCASE LIGHTS. 


laminated leather belting of Hen 
dynamos were manufactured by Messrs. Veala & Oo., 
Limited, at St. Austell. Three are wound for an output of 
145 amperes at 110 volts, and the fourth for 100 amperes at 
150 volts. Each machine is connected to a specially con- 
struoted switchboard in the engine room, as shown in the 
illustrations. Each dynamo has its own panel containing 


` voltmeter, ammeter, automatic cut-out, main switch aud fuse, 


A pair of common bus bars are provided, 


dynamos can bə connected for running in 
parallel. The fourth 


dynamo has a 
special switch 
arrangement for 
either running 
direct on to the 
bus bars or for 
charging & set of 
60 chloride R 19 
cells which are 
erected on the first 
floor. The battery 
is generally charged 
in the day time and 
discharged in the 
evenings on to the 
bus bar of the main 
switchboard which 
supplies the current 
to the theatre. 
Two pairs of large 
mains carry the cur- 
rent from the main 
engine room to the 
stage switchboard, 
which is erected 
on the prompt side 
of the stage about 
10 feet from the floor on a specially-oonstructed platform. 
The stage board is divided into two halves, which can be 
connected together when desired by a lel switch. From 
this board the lighting is divided into four seotions:— 
No. 1, stage; No. 2, auditorium; No. 8, front of house; 
No. 4, Great Western Hotel (a hotel adjoining ће. pre- 
| mises) Esch sec- 
5 by 
specially - design 
00 dis- 
tribution boards 
manufactured by 
the Sheffield Elec- 
trie Light and 
Power Company and 
the Edison & Swan 
United Company. 
The stage light- 
ing is very com- 
plete. Proscenium, 
floats, battens, side 
lengths, floor 
lengths, stage arcs, 
and all accesso 
lights being ably 
controlled from the 
stage board. Liquid 
resistances are 
employed for giving 
the necessary stage 
effects, The audi- 
torium has been 
most effectually 
treated, the large 
dome in the ceiling 


‚ дүү lighted from 
a ring of 100 incandescent gm hidden behind а 
gpecially designed moulding, this dome, with beautifully 

inted canvas, depicts ^ England's naval strength, 
ancient and modern,, and produces a most charming 
effect, shadows being fentirely absent on the pictures. 
From the corners, of · the; ceiling are suspended! four 
handsome electroliers of the “flambo” design, manufac- 


and pilot lamp. 
to which the four 
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idi Њу Messrs. Veritys, Limited, giving 550 candle-power 


looks, fitted one on 
each side of the 
private boxes. 
го can be "e 
rom an Q 
the house and indi 
cale, by means of 
ап illuminated 
number, the next 
event of the pro- 
gramme The 


dispenses with the 
services of the two 
call boys usually 
employed in music 
halls for number 
changing. The 
arrangement of the 


money in re-equip- 
ment to sttain. 
nu Bell oommon 

system has 
ien әда ат 
{о а large extent, 
-во that engineering 
difficulties are 
nearly weeded out. 
~ The Chicago 
Telephone Com- 
pany is putting іа 
а new exchange 
station оп the 
second floor of the 
Title and Trust 
Building, 100, 
Washington Street, 
and in this instal- 
lation, which is to 


clock is that of Mr. be known as 
LITE — SP 
the contractors. system will be used. 


The whole of the eleotric.ilighting has been successfully 
carried out by Messrs. Veale & Co., Limited, ofẸSs. Austell 
and Plymonth, under the personal direction of Mr. C. Furness, 
A. M. I. M. E., A. I. E. E., their district manager and engineer. 

Mr. Furness has had considerable experience in theatre and 
music hall lighting. 3 

The av load of the installation is 500 amperes per 
hour for 4 hours at 110 volts .. 55 x 4 = 220 units per 
night; 220 x 6 = 1,820 units per week. The gas for the 
4 25-B.H.P. engines passes through a 400-light meter; the 
gas consumption night averages 7,000 cubic feet and 
the Plymouth Gas Compas "в charge is at the rate of 1s. 9d. 
per 1,000; 7,000 at 1s. 9d. per 1,000 = 128. 8d. per night, 
ог £3 185. 6d. per week. 

The cost of production is therefore :— 


49,000 cubic feet of gas at 1s. 9d. per 1,000 "m 
One engine man's attendance at £1 5s. 6d. per week 
One dynamo attendant at £1 2s. 6d. per week 
Oil, waste and ees Р 


sundries ... 012 6 
For 1,320 units 7 ..40 14 0 
' 1,608 Я 
1330 ^ 1:22 pence per unit. 


There are, of course, to be taken into consideration, repairs, 
Ko. The renewal of the battery at the end of five years, if 
necessary, would mean a cost of 2800; this means the laying 


aside of £60 per annum, or £1 3s. per week, and for repairs 
to plant £1 с week. Proportioning this amount over the 


units consumed 1520 = 0°89 of a penny per unit. Sum- 
. 9 . 


of works’ cost рег B.T.U. is gas, wages, oil, waste, 
1:8d., renewals and repairs, 0°89d. = 1°69d. per unit. 
It is expected that the arrangement wil be а very 
economical one. 


COMMON BATTERY SYSTEM FOR THE 
CHICAGO TELEPHONE EXCHANGE. 


THE common battery system of telephone exchange opera- 
tion, as devel by the Bell Companies, is now without 
doubt perf to an extent where it will probably be only 


—— —-—¾¼̃s ee 


New York Electrical Ex vineer. 


It is understood that the! Express telephones of this 
company’s exchange will be changed on to this new common 
battery system, and new telephones in the heart of · the city 
will be put on it also. 


THEATRE Ілантіка: MAIN SWITCHBOARD. 


The standard adopted by the Bell Companies for common 
battery work ів a 24-volt bank of storage cella charged by 
motor generators. From this 24-volt circuit the miniature 
signal lamps are operated and transmitters supplied. 

[s As the arrangement of circuits for the transmitter in the 
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Bell common battery system may not bə familiar to some of 
our readers, we show a diagram of the circuits in the 
accompanying engraving. м M are the main wires from the 
central office, в is the receiver bridged across the mains, T is 
the transmitter, s and P are the primary and secondary coils 
of a transmitter coil connected in as indicated, and c is a 
condenser. S and P are so connected relatively to each other 
that the charge and discharge of the condenser with the 
voice currents tends to magnify the vibrations in the main 
transmitter circuit leading to the central office. Thus, when 
the resistance of the transmitter decreases, the increased flow 


M 


of current through the primary tends to make a carrent flow 


through the seoondary to charge the condenser, and this 
in turn increases the current in the primary, and con- 

ently in the main line wires. Then, when the resistance 
of the transmitter increases, the primary, acting on the 
secondary, tends to help the condenser discharge through the 
transmitter and oppose the voltage from the central office, 
thereby cutting down the current in the Jine wire. Thur, 
both the rises and falls in the transmitter circuit current are 
magnified by this beautiful and ingenious arrangement, and 
the working of transmitters from a central office current 


supply is made practicable under all conditions arising in 
ау praotioe, 


REVIEW. 


The Storage Battery: A Practical Treatise on the Con- 


struction, Theory, and Use of Secondary Batteries. By 
AUGUSTUS TREADWELL, Jun., E E., Associate Member 
АТ.Е.Е. London: Whittaker & Co. 


. This book of 257 pages may claim to be the most 
important work on storage batteries — in the English 
language at least—that has hitherto appeared. It is true 
that a number of its pages are filled with non-critical descrip- 
tions of more or less obsolete plates and batteries, bat, on the 
other hand, mach useful information has been collected from 
Widely distributed souroes, and presented in a readable and 
available form. In his preface the author states that he 
found himself hampered in his work by the lack of oompie 
data relating to the construction of secondary cells, and by 
the paucity of what are termed “ reliable ” discharge curves. 
À considerable number of curves of charge as well as dis- 
are given in the work, and these are no doubt trust- 
worthy во far as the information they convey extends. Most 
them, however, are volt-hour curves, which are absolutely 
Useless in the absence of data as to amperes, watta, and pounds 
avoirdupois, which in the present work, as elsewhere, are 
frequently not forthcoming. At page 68 an illustration is 
given of curves, showing the percentage of PbO, in the per- 
Oxide active material at varying periods both during the 


charge and the discharge. At page 72 are given a series 


of curves, showing the apparent or actual increase of capacity 


. With time of discharge; but we fail to find any reference to 


those carves in the body of the work, so that their exact signi- 
fication is a matter of conjecture. The curves shown at page 
94, in connection with the Gülcher woven-plate battery, seem 
curiously unsatisfactory ; the initial voltage of the charging 
current being about 2, rising to 2-7 in 44 hours, whilat the 
initial voltage of discharge is about 1°94, falling to 18 in 
les than 43 hours, In this case we are informed that the 
charging current was constant at 7°4 amperes, that the dis- 
charge was effected throngh a constant resistance, and that 
the average discharge current was 7°58 amperes, this 
might be of some interest if we knew the weight of the 


plates, or the total weight of the cell. The carves shown at 
page 87 are curious and questionable; they relate to the 

aschke battery, to which the same adjectives may be applied. 
The curve, A, indicates the discharge voltage of a E 
hour cell over a period of 10 hours; the initial voltage 
being 2:6, and the final 1:7. The curve, B, shows the dis- 
charge voltage of a 100-ampere-hourcell, extending over a period 
of 7 minufes, the initial voltage being slightly under 2:6, and 
the final 1:5 The carve, c, also applies to а 100-ampere-hour 
cell, it gives the 3 over a period of 9 seconds, employed 
in burning a 3-inch hole through a 2-inch sheet of steel. 
The initial voltage is 2:7 and the final 1*5. No explanation 
is given as to the modus generandi of these enormous initial 
voltages. The active materials are the ordinary peroxide 
and spongy lead, and, apparently, the only peculiar feature 
in the construction of the battery is the insulating 
(? separating) medium, which we are told is a specially- 
prepared cardboard, subjected to an electro-chemical pro- 
cess. Certain chemicals, the composition of which is a 
secret, are decomposed by electrolysis in a containing vat, 
and the gases therefrom rise and saturate the insulation. A 
current of 35 ampares at 20 volta is used to vaporise or treat 
45 sheets of this cardboard, each sheet being 26 inches x 26 
inches.” 

The curves on page 101 will, we fear, prove a sore trial to 
the conscientious student of Mr. Treadwell’s book. In this 
case, volte, amperes, period of discharge, weight of plates, 
and weight of cell are all given. These curves relate toa 
discharge of the River and Rail " accumulator patented by 
Messra. Main & Meserole. In this the “ positive electrode ” 
consists of a number of thin lead plates fastened by lead riveta 
to thicker outside lead plates, all the plates being perforated 
with a number of small holes. In “forming,” the compound 
plate is the anode in an electrolyte consisting of a solution of 
zinc and mercuric sulphates. The negative electrode (in 
charging) isa copper plate bent in U form, within which the 
рон late is suspended, contact being prevented by “a 

ard rubber ring.” In charging, the copper becomes coated 
with a zinc amalgam. The battery from which the curves 
of discharge were taken consisted of 14 plates; and from 
internal evidence—for the fact is not mentioned—we arrive 
at the conclusion that it was composed of seven couples in 
series. We are told that it was built especially for traction 
purposes, and weighed 45 Ibs. The curves show that the 
Initial P.D. per cell was 2:18 volts—which is very low for a 
zinc-peroxide couple—and that the final P.D., aftera 12- 
hour discharge, was 1:48—a voltage which indicates that the 
battery was very much over-discharged. The mean current 
for 10 hours—in which period the voltage per cell had fallen 
to 1:8— was 2:24 ampores. The mean ratio of amperes to gross 
weight of cell in pounds, is thus not quite “86, or about equal 
to that of an E. P. S. K се]. Taking the 10-hour discharge, 
the ratio of ampere-hours to gross weight of one oell is 
thus 38:6. The mean P.D. over the 10 hours being close 
upon 2 volts, the ratio of watt-hours to gross weight would 
be 7:2, ¢.¢., it is not much higher than that obtained with 
the E.P.S. “K” ocell. Thus the curves in question con- 


demn the battery for traction purposes. 
In regard to the use of accumulators in central stations 


and sub-stations for the distribution of electric light and 


power, there is, in Mr. Treadwell's introduction to his book, 
an interesting summing up of the conclusions arrived at by 
electrical engineers in America, which shows that the value 
of the storage battery is койш more and more recog- 
nised. According to а paper by Mr. О. L. Edgar, published 
in the Transactions of the A.I.E.E., the uses of accumulators 
for central station purposes may be olassed under four prin- 
cipal h viz.:— 

1. To carry the “ реак of the load," viz., the additional 
power which is in demand during two or three hours only in 


tbe day. 

2. To carry the entire load at minimum hours, 

8. To act as equaliser or reservoir. - 

4. For the equipment of annex or sub-stations. 

It is stated that the peak of the load in the majority of 
stations represents from one-third to one-half the total 
maximum load. The use of accumulators for carrying the 
entire load at minimum hours is generally condemned in 
America, on the ground that the period of minimum load is 
too short to warrant laying off a shift of men, or to render 
it economical to bank or draw the fires, 
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„Miller claims that when accomulators are used for 
equalising the load, at least 15 per cent. per year is saved in 
fuel. By the use of accumulators in the station of the 
Boston Edison Illuminating Company, the load on the 
engines is never less than three-fourths of the maximum. 
In this case the battery, costing $50,000, was used instead of 
а steam engine and dynamo of the ваше capacity, costing 
$65,000. One of the first railway plants to use storage 
batteries for equalising the load was the power station at 
Zurich, Switzerland. Results have there shown that a saving 
of 2:2 lbe. of coal per H.P.-hour is effected, representing 
$2,500 per year. Allowing for interest and repairs of accu- 
mulators, which, with accompanying apparatus, cost about 
$7,400, the cost is saved in about four years by the saving 
in coal. Since, however, the adoption of the battery system 
replaced more expensive machinery, and therefore actually 
reduced the first cost, the saving is a direct one, and in a 
comparison should be credited with the interest charges on 
the reduction in first cost and the maintenance of the 
macainery displaced." 

In referring to the Gaudini accumulator, it is mentioned 
that the plates are formed of a mixture of lead and coke and 
retort-carbon, by the use of which the manufacturers claim 
to obtain greatly-increased porosity, besides accelerating the 
formation. It would have bea well here to state that it has 
been for some time well known that such a use of carbon is 
merely detrimental, this body becoming oxidised when in 
contact with lead peroxide, and causing, moreover, the 
oxidation of spongy lead by forming a local couple when in 
contact with it апа the electrolyte. 

At page 121 it is stated that “many investigators, includ- 
ing Messrs. Gladstone and Tribe, were of opinion that the 
local action between the active material and the support 
plate in the positive electrode led to the disintregation of the 
latter. If this theory were oorrect, it would be advan- 
tageous to leave the film of sulphate which covers the grid 
intact." In this sentence, taken in conjunction with the 


subsequent statement that the film of peroxide which із 


formed on charging from the lead sulphate is the real pro- 
tective coating,” there is a curious complication of errors in 
facts and in logic. The ultimate destruction of the support 
by local action, which is brought into question, is not merely 
a theory, but an experimental fact consequent upon a funda- 
mental law. That a film of conducting peroxide, if more or 
less impervious to the electrolyte, constitutes a protective 
coating, is a verification of the theory and of the fact. But 
it does not follow from these that it would be advantageous 
to leave intact a film of sulphate between the support and the 
active material. Such a film would b» practically a non- 


conductor; and even if it were a good electrolytic conductor, 


it would render the active material altogether ineffective, as 
experiment has shown. It does not matter whether the layer 
of sulphate be a mere film or an inch thick, any peroxide on 
the top of it would be useless. | | . 
We notice that this conclusion is adopted in another 
portion of the work (page 227), where it is stated that, with 
the pasted type of plate, * there is great danger of a coating 


of sulphate being formed between the active material and the 
grid, especially if the plates are allowed to stand in the acid 


before charging, or if the charging current be stopped before 
the active material be thoroughly formed. If this coating of 
gulphate be once formed, it is almost impossible to get the 
plate in first-class condition, as the sulphates insulate the 
active material from the grid, and thus cause the action to 
take place on the grid itself instead of in the active material. 
This applies to the positive plate rather than to the negative, 
since it is easier to reduce the gulphate to spongy lead than 
it is to oxidise it.” au 

Some interesting statistical information is given at page 
141, one item being that, in March, 1897, 77 per cent. of the 
265 central stations in Germany employed continuous currents, 
and all but 20 per cent. of those so doing employed accumu- 
lators, whose total output was 31 per cent. of the total power 
of the direct generators. | | 

In the chapter on Storage Battery Installations, a scheme is 
mentioned as having been brought forward in France, which 
consists in supplying all the smaller towns along or near a 
river front with storage battery planta, these being charged 
successively by means of a floating central station. Thus 
many towns, too small to have a complete installation of 
.heir own, may be economically supplied with electric power. 


The application of storage batteries to traction receives 
extended notice, throughout which the impression is con- 
veyed that no accumulator specially adapted for this appli- 
cation has yet been devised, or, at least, made publio and 
tested on a sufficient scale. The Theryc-Oblasser accumn- 
lator, which is really a form of the Tommasi oell, has been 
considered to be the exception ; it was tested with favourable 


prima facie resulta АЕ e French Government, bnt it ів 


doubtful whether its bility has been established. 

The remarks on the treatment and the testing of accumu- 
lators, under the меши of Conclusions, deserve careful 
consideration. In regard to the method of charging, a 
useful suggestion is quoted from M. Simon, who advises 
charging under constant power, that is, with a diminishing 
current and an inoreasing voltage, the rates being euch that 
their product is a constant. He argues that charging at a 
constant current takes too long, and that the current is too 
weak at the commencement and too strong at the end. With 
a constant P.D., on the other hand, the current may be too 
strong at first, and во small at the end as to prolong undaly 
the time of charging. The strength of acid recommended 
is that of specific gravity 1:270 for thick 3 ri and that of 
1:240 for plates of } inch in thickness. e former density, 
at least, would usually be considered too high. | 

When sulphate of soda, popularly known аз Glanber's 
salte, is to be obtained everywhere at almost nominal cost, it 
is difficult to understand why the following recipe for 
* Urquhart's remedy” (? Barber Starkey's remedy) for sul- 
phated plates should be reproduced, viz.:— To а quart of 


strong solution of common washing soda, add slowly, during 


agitation, 12 ounces of concentrated sulphuric acid. 


should be added to the electrolyte in the proportion of 1 : 25.” . 


The operation of adding the strong acid to the furiously 
effervescing sodic carbonate cannot be a very pleasant one; 
whereas the addition to the electrolyte of a few crystals of 


Glauber’s salts effects the same result in the simplest and 


easiest manner. . : 
We notice some mistakes which should not appear in a 
second edition of Mr. Treadwell’s work. At page 7 R. 
Jamins" is printed for R. Tamine. In the notice of 
Montaud's elementa (page 35) it is stated that “this 
investigator coated a lead sheet with electrolytic lead from a 
solution of lead in potassium and water.” At page 94 mag- 
nesium sulphate in а plate is stated to be “eaten away," 
whereas it is simply dissolved ; at page 235 “ basic ” sulphide is 
printed in lien of baric sulphide ; at page 218 the word “not” 


should be deleted from the statement that “the mean ratio 


of power to gross weight should attain, and should not 
exceed, 1:2 watts per lb.” 


NOTES UPON ELECTROLYTIC NICKEL. 


Вт JOHN B. О. KERSHAW, F.I.C. 


THE electrolytic deposition of nickel is apparently destined 
to occupy as important a place in the metallurgy of nickel 
as that of copper in the copper refining industry, and two 
articles giving the resulta of laboratory investigations into 
the conditions n for obtaining metallic deposits of 
nickel by electrolysis which have recently ap in the 
Zeits. fiir Elektrochemie, are, therefore, worthy of the atten- 
tion of readers of the ELEcTRICAL REVIEW. 

The first * is an account of the experimental work upon 
this subject carried out by Dr. Foerster, of Dresden. А 

The aim of this investigator was to discover the condi- 
tions requisite for obtaining thick plates of electrolytic nickel 
when using anodes of crude nickel containing comparatively 
small percentages of impurities. | | 


Dr. Foerster found that the difficulty arising from folia- 


tion or scaling, which always occurs when a certain thickness 
of deposit is exceeded under normal conditions of deposition, 
could be overoome by working with hot solutions of the 
sulphate, temperatures between 50° апа 90? C. being recom- 
mended by the author. The deposits were not equally good 
when the chloride was substituted for the sulphate of nickel, 
since with this electrolyte it was necessary to add free acid in 
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vent the formation of basic nickel chloride at 


is by Dr. Neumann, of Aachen, and 
in experiments condacted with 
copper-nickel anodes, in solutions of the sulphates of these 
metals. When using an acid electrolyte of this com 
ture of from 20° to 30° C. and an E. 


pera 
50 volt, copper alone was deposited. If after deposition of 
in this manner 3 be made alkaline, and 


copper 
the electrolysis be then renewed, the nickel will be deposited ; 
but filtration is first necessary to remove the iron present as 
an impurity in the anodes, and precipitated from the electro- 


lyte by the excess of alkali. | 
Company are known to be producing 


cento acted from the Bessemerised product 
of the Canadian copper-nickel ores. The matte obtained in 
this way contains 43 per cent. copper, 40 per cent. nickel, 
cent, iron, and 13°7 

details of the meth 


The second article 
describes the results obtai 


cent. sulphur. 
used by this company are not 
known, but it is believed that a solution of nickel and copper 
sulphate is employed as electrolyte, and that after electrolytic 
deposition of portion of the copper, the remainder is pre- 
cipitated by chemical means. 

There are three firms who, at present, produce electrolytic 
nickel upon an industrial scale of operations. These are the 
Canadian Copper Company, of Cleveland. U.S.A., who work 
in conjunction with the Balbach Copper Refining Company, 
of Newark; Messrs. Gustav Menne & Co., of Siegen, Germany ; 
and H. Nikolajev, of the Nijni- Novgorod Electro-Metallurgical 

ks, According to L’Industrie Electro-chimique, a new 
works for the production of electrolytic nickel is in course of 
erection at Papenburg, but no details of the process to be 


In s review of the world's nickel industry in the year 1897,1 
Titus Ulke estimates that the present output of nickel is 
between 4,000 and 4,500 per annum. The demand for the 
metal is, however, stationary, and the capacity of the works 
producing it is stated to be much in excess of the require- 
ments. The average price of refined nickel in the U. S. A. 
in 1897 was 84-62 cents pe | 

À new prooess for the production of nickel direct from the 
ores is attracting some attention in the U.S.A., and if the 
further experimental trials confirm the results of those 
dian made, the process may become а rival of the processes 


The process is an electro-metallargical one, and is designed 
for the treatment of the iron-nickel ores found around Sainte 
Sault Marie, in the province of Ontario. The details of the 
method of extraction are somewhat scanty, bat from an 
article recently published in a New York paper f the ore 
appears to be charged into a new form of revolving electric 
Clergue, of Sainte Sault Marie, 
i by aid of the electric arc, A ferro-nickel 
alloy is obtained by the one operation, and samples of this 

uct, submitted to the famous Krupp firm, of Essen, Ger- 
many, have led to a large order for this electro-metallurgical 
0-H.P. plant is said to be contemplated 
for the production of ferro-nickel and 
nadian ores; but doubtless the final “0” 
the result of the natural and excusable 
Inflation produced by recent American naval exploite, and 
the estimate of 20,000 H.P. must not be taken too seriously. 


ürnace, designed by Е. Н. 
and to be smelted d 


ferro-nickel, A 20,00 
at Sainte Sault Marie 
nickel steel from Oa 
in this estimate is 


TRAIN RESISTANCE. 


| 


on train resistance has sprung up in the Engineer. Our 
is responsible for the statement that high spee 
thinner than low speed 


i 


i 


and, therefore, the 
er speed must be less than that at the lower 
appears to be correct. It does not, of course, 
cator diagram implies less horse-power, less 
diagram area does not, perhaps, d i 
speed increases. The work done in a unit of 
if it is done against a less resistance : for the 
t, the resistance is increased. But there is 
our contemporary’s suggestion. If a 
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Industry Apnual," 1897. 
World, July 2nd, 1898, p. 7. 
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bigh d diagram becomes thinner and thinner as speed increases, 
it would appear that any further reduction of the diagram area would 
result in a farther increase of speed, and at once we are face to face 
with the reductio ad absurdum of no diagram ares at all, and an 
unlimited velocity. 

We are prepared to grant that train resistance does not increase to 
the extent usually suppoced, and we are not prepared to deny that 
high speed indicator diagrams are thinner than low speed diagrams, 
but we do not believe that mean effective cylinder pressures are less 
at high speeds than at low speeds; and would suggest to contro- 
veraialists before they lose any temper to consider whether much clo:e 
argument can be built upon the diagram of a high speed link motion 
valve gear. The subject is difficult to handle, because there is so 
much difficulty in the taking of diagrams from a locomotive and 
knowing the exact conditions as to speed and acceleration at the 
time. If resistance does not increase with speed it would be possible 
to run high speed trains with very small locomotives by simply 
arranging to give them an initial high velocity by means of, say, а 
rope. Once attained, the velocity would be easily maintained. We 
think it may be taken as a fact in accordance with the doctrine of the 
conservation of energy that tractive force does increase with speed. 
That it increases slowly is due to the decreased head resistance of the 
following vehicles of a train and to the reduction of that particular form 
of track resistance which is due to the bending of an imperfectly elastic 
track. Suddenly applied loads may cause a girder to deflect more 
than a slowly applied load, but it must be remembered that as soon 
as the velocity of а rolling load exceeds that which wonld place it at 
mid span in the time occupied by а body falling by gravity throngh 
the space of maximum deflection, the deflection b»gins to reduce. At 
high speeds an ordinary rail chair spacing is much below the space 

roper to maximum deflection, and & reduction of rolling resistance 
А correspondent at Bimla asks for the production of 


ollows. 
diagrams taken ceteris paribus at two speeds showing smaller diagrams 
at the higher в 8. Granting the possibility of their production, 


we should, with him, doubt their accurately representiug the facts as 
to the pressure in the cylinder. 


LONDON COUNTY COUNCIL. 


Тни Council on Tuesday resolved to lend £22,500 to the Islington 
Vestry and £8,200 to the Shoreditch Vestry for works ia connection 
with their respective electric light undertakings. 


AN ÉrECTRIO Tramway MANAGER. 


It was decided to style the head of the new tramways department 
to be formed consequent upon the Council acquiring the system of 
the London Tramways Company as the “ chief officer of tramways,” 
to attach a salary of £1,500 a year to the position, and to issue an 
advertisement inviting applications for the appointment. 

During the discussion which took place prior to the adoption cf 
resolutions to the above effect, Mr. Parchese expressed the opinion 
that the gentleman appointed ought to be an electrician, but that 
that was not mentioned in the report of the General Parposes Com- 
mittee who submitted the recommendations. In reference to tbis 
matter Mr. J. W. Benn, chairman of the Highways Committee, stated 
that i¢ was intended to obtain one of the best tramway adminis- 
trators possible, with a full knowledge of traction, and especially of 
the latest forms of electric traction. 

Tus Lowpow TELEPHONE BERVICE. 


Oa the motion for the reception of the грон of the Highways Com- 
mittee, Col. Еовр aeked the chairman of the Odmmittee whether any 
reply had been received from the Postmaster-General in reference to 
the letter addressed by the Council asking the views of his Grace on 
the subject of introducing a competitive telephone service in the 


metropolis. 
Alderman Новвалвр, in the tem absenoe of the chairman of 
the Committee, stated that he was unable to give an answer to the 


question. | 
Tas Comporr System IN Воотн Lonpon, 


The Highways Committee reported having received a letter from 
the South-Eastern Metropolitan Tramways Company asking whether 
the Council would consent to application being made to Parliament 
next session for authority to construct certain extensions (several 
miles in length, and in one direction outside the county) of the com- 
pany's tramways, and for the use of an underground conduit system 
of electric traction upon the existing tramways and the p 
extensions. The letter stated that the company were satisfied that 
the system proposed to be adopted is good and workable, and that 
they were prepared, if the consent of the Council was given on fair 
conditions, to incur the large expenditure for carrying out the system. 
In reply to au inquiry as to the conditions upon which the com pany 
would do the work, the Committee were informed that the company 
having in mind that au expenditure of at least £200,000 would Le 
incurred, propcsed that the Council should give consent on condition 
that its compulsory purchasing power should not be exercised until 
30 years from the passing of the Act authorising the extensions and 
the ase of electric power. 

In this connection the Highways Committee mentioned that the 
company’s existing lines within the connty are about 24 miles in 
length, and that, having been authorised in 1888, they would become 
purchasable by the Council in 1909. As the Council would in a short 
time be the owner of 1 the tramways south of the 
Thames, and as other lines would in а few years come within the 
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purchese clause, the Committee considered that the company's pro- 
posals should not be entertained, es ly as the adoption of them 
wonld defer for such an extende od the acquisition by the 
Council of the whole of the London tramway systems. The High- 
ways Committee accordingly recommended that the company should 
be informed that the Oouncil were not prepared to consent to the 
application on the terms above mentioned, and the Council agreed to 
this without discussion. 


CoNNEOCTING UP Lonpon DrisTRICTS. 


The Oounty of London and Brush Provincial Electric Lightin 
Company gave notice of intention to lay mains of low, high, an 
extra high tensions in Lancaster Road, and low tension mains alon 
and across Tharlow Park Road ; along and across Thurlow Hill, an 
along and across Lovelace Road and Birkbeck Road respectively. 
These proposed works are for roads situated in the parish of 

Streatham, detached, and part of them were included in that portion 

of the War eee notice which was previously disapproved by the 
Council. e reason for such disapproval was that the works ap- 
peared to be intended to form а connecting link between the com- 
pany's works in Wandsworth and certain proposed works in Camber- 
well thereby enabling the company to obtain a supply of electricity 
for the purposes of its Camberwell order from the e station 
in Wandsworth, an а ent which, in the opinion of the High- 
ways Committee, seemed undesirable, and likely to cause incon- 
venience at the time for purchase by the local authority under the 
Oamberwell order. 

The Highways Committee stated that since the disapproval of 
these works, the Council had, on several occasions, refused to sanction 
works intended to accomplish the same purpose. The compauy 
appealed to the Board against these subsequent decisions of the 

ouncil; the works referred to in the present notice not, however, 
being included in this appeal. Major Cardew held an inquiry on 
behalf of the Board of on October 3td, but the Board not 
yet given its award. Pending the decision of the Board of Trade, 
the Highways Committee expressed the opinion that the Council 
should withhold consent, and made a recommendation to that effect. 
The recommendation was adopted. 


WoRKS IN BLACKHEATH. 


The operations of the Blackheath and Greenwich District Electric 
Light Oompany were again considered consequent upon the сер 
of fresh notices from the company of intention to lay mains in Black- 
heath Road and Lewisham Road, from Daptford Bridge to the 
boundary of the Greenwich district; and from that boundary along 
Lewisham Road and Hill, Aberdeen Terrace, Haddo Villas, and Eliot 
Hill, Vale, and Piace. The company had also submitted six other 
plans, giving full details of the proposed works. The works referred 
to in these notices are a repetition of thoss which were formally 
disapproved by the Council on September 22nd. It appeared at that 
time that the company intended to obtain from the London Electric 
Supply Oorporation’s main at Deptford Bridge the supply of electrical 
energy for the areas referred to. 

Binoe then, according to a report submitted by the Highways 
Committee, the company had written stating that they were making 
arrangements for the erection of a generating station within the 
area of the provisional order, and that they were anxious to have 
everything ready to commence the supply on the completion of the 
station. In consequence of this communication Committee 
informed the company that the matter would be again considered on 
fresh notices being served upon the Council. This having now been 
done, the Highways Oommittee, under the above circumstances, 
recommended, and the Council decided, with the exception of the 
proposed laying of mains along Deptford Bridge, to approve all the 
other works specified in the notice. 


Tas Luoxy LAMBETH Company. 


It was announced that notice had bzen received from Messrs, 
Kincaid, Waller & Manville, on behalf of the South London 
Electric Supply Corporation, under the Lambeth order, 1892, cf 
intention to Tay mains in Denmark Hill. Тие order was originally 
granted to the Vestry, and subsequently transferred by agreement to 
the company; and contains no provi enabling the Council, as in 
the case of orders granted to companies direct, to approve or dis- 
approve of works. | : 


CORRESPONDENCE. 


The Dumoulin Copper Depositing Process. 


At last we have some particulars of the Dumoulin copper 
depositing process given by Mr. Kershaw in your columns 
last. week, and I find that they have entirely thrown over the 
idea upon which they started, namely, of having a fatty 
rubber, and they now find it n to use “strips of 
sheep skin from which the fat has been extracted by chemical 
treatment.” | 

They ought to know that this process of burnishing with 
a soft rubber was patented years ago, and the patent is still 
in force. 

М. Dumoulin was probably aware that he could not 
dispose of a patent for burnishing with leather, und in 


bis first English patent of 1895 he claimed burnishing with 
a “body impregnated with fatty matters.” 

In the German patent of 1896 he stated that the “sub- 
stance for insulating (by this he means the fatty or other 
71 0 matters) may also be put into a solution into the 

ath." 

In the patent of 1897 he stated what is perfect trutb, 
namely, that “when the organic matters come into solution 
they adhere to the cathode” and thus generate gases upon 
annealing, * which makes the metal short and brittle." 

In this latter patent he claimed the use of rubbers from 
which the fat hag b2en extracted, thir, as above-mentioned, 
being quite old. a 

The Electrical Copper Company working the Dumoulin 
process paid £400,000 for the patents. It has taken them 
between two and three years to find that these patents cover 
& process which introduces fat or organic matter into the 
deposited metal. It was well known by those acquainted 
with the electrical deposition of copper articles, that this 
3 defective results, or to use the words of Dumoulia's 

ter patent, makes the metal short and brittle." The 
Electrical Copper Company do not yet appear to have found 
out that what they are now working has been previously 
patented. : 


The admirable dercription of the Dumoulin copper dc- 
positing process by Mr. Kershaw, which appears in your 
iesue of the 14th inst., will, I am sure, be appreciatively 
perused by all your readers who take an interest in the 
growing electro-metallurgical industries. 

I am interested to see by its account by, I presume, an 
independent authority, that it is now found necessary to 
exclude all fat and grease from the sheep-skin rubbers, for 
this is precisely what the Messrs. Elmore have always 
alleged as a fundamental necessity of the process. 

Of course, one cannot but wonder now wherein there can 
exist any difference from the Elmore system. I have always 
heard that the “ Elmore” was the master patent for the 
principle of depositing upon a revolving mandrel and 
obtaining a dense, smooth deposit by the friction or pressure 
ofa burnisher of any kind acting upon the surface of a 
revolving mass during its formation. If there is any other 


: principie involved in the Dnmoulin system, perhaps Mr. 


ershaw could make clear what it is. 


I have carefully read Mr. Kershaw's article on the 
Dumoulin process published in your issue of the 14th inst., 
Mr. Kershaw p his article by saying that he visited the 
works of the Electrical Copper Company, and it is to be 
presumed that he carefully examined the prooess whilst in 
operation, yet I see later on he says in the article that the 
Damoulin process, as carried on at Widnes, is said (o prevent 
(the italics are my own) “any roughness in the deposit.” 
It would appear from this that Mr. Kershaw does not like to 


make a statement that such is the cage on bis own authority. 


C. Mellish. 


Your article on the Dumoulin process now worked in 
England by the Electrical Copper Company, Limited, in 
your issue of the 14th, shows that the same mistake is being 
repeated that was made at the commencement of the working 
of the Elmore process, with the addition that whereas un- 
doubtedly Elmore had made a valuable discovery, the patents 
for which appear to have stood, in the Dumoulin case they 
have asked £400,000 for patents which seem to be of con- 
siderably leas valne, and, as far as one can judge from their 
balance sheet, they must have by this time used all their 
working capital. 

The history of the Elmore process is very instructive. 
The English companies seem to have made no headway, 
there being a large paper capital and very small working 
capital. In France the case was identically the same, un 
they got a large amount of working capital into the business, 
several hundred thousand pounds being found in actual 


Boverei with the result that to-day they undoubtedly 
hold the premier position in the metallurgical world in 
Franoe, have established beyond doubt the great value 
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of the Elmore process. Last year their profit was £53,000 ; 
this year the profit will be much larger, as they only had the 
advantage of their extra capital for a part of the previous 


T A Shareholder in the Elmore Companies. 


The Position of Draughtsmen. 


Your correspondent in last Friday's issue has thought fit, 
under the above heading, to criticise the system of premium 
pupils. It seems a pity that one so gifted should not have 
gone on and given us some suggestions as how to enter the 
profession. 

Now, if as your correspondent says, a draughtsman can be 

ousted from his position by a pupil with only a smattering 
of the business, surely we may conclude that this draughts- 
man is not of much value to the firm he is serving. 
. I have been a pupil for three years with a firm of elec- 
trical engineers, but I regret to say no kind and influential 
friend has ав yet come forward to get this “ dear boy " one 
of those “comfortable jobs, at a fair remuneration, where 
the best part of what he has to do is shown him.” 

Nor do I know of ey bens premium pupils, and I have 
seen а good many, who have been treated in this kind way. 

I will also say that I have not as yet met one of those 
dranghtsmen who was able to provide me with much 
information, except that directly connected with the drawing 
office, I should like to suggest to your correspondent that 
there are other posts in the profession where good experience 
asa draughtsman” is of almost no value whatsoever, and 
consequently, if a draughtsman applies for these he must 
expect to be rejected. 

I am not going to discuss further the position of a 
draughtsman, but I must add that to be an efficient 
draughtsman previous experience in the shops is absolutely 
necessary. If a man “remains for years" in the drawing 
office, making this his speciality, he cannot expect to com- 
pete with success for many other posta. ' 

Bat to return to my point, I ғау there is no batter method 
of studying the profession than that of regularly going 
through the shops as а premium pupil. 

If your correspondent knows as little of his business as he 
does of premium. pupils, then I should certainly suggest to 
him that he become a “cab driver under police supervision.“ 


Truth. 


"ELECTRIC TRACTION WITHOUT OVER- 
HEAD WIRES." | 


Ov Saturday last we witnessed some experiments with the 
Thompson- Walker system of surface contact electric traction 
on а length of some 190 yards of track, with 36 studs, laid 
ina yard at the engineering works of Messrs. Baker & Son, 
Willesden. 

In our issue of last Friday we alluded to this subject at 
some length under the heading of “ The Supersession of the 
Trolley,” basing our remarks—every word of which we are 

repared to uphold — upon a letter entitled “ Electric 
[ramways withont Overhead Wires," sent by the professor 
to the Westminster Gazette and an inspired article which 
appeared in the Pall Mall Gazette. So that it cannot be 
mid we mistake Prof, Thompson’s points, and then mis- 
state them, we give to this article the title which appeara on 
the descriptive pamphlet, “ Electric Traction Without Over- 
head Wires,” and amongst other things we will endeavour to 
ascertain to what extent the professor's points of “ safety, 
simplicity, and economy,” can be maintained. 
,. The main difficulty,” quoting from the pamphlet, 
standing in the way of the general adoption of electric 
traction on our English tramways has arisen in connection 
th the mechaniam for conveying the power from the fixed 
conductors to the moving car.” While we have nothing to 
urge against the acceptance of this statement, we 
Would like to say that so far as surface contact rystems 
are concerned, the long and short of the whole thio 
is simply that the difficulties of working днн унн» 
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electrical ap under the street surface are very great, 

and во far no practical result has been gained of any import- 

ance, and in the present state of the art we think it 

extremely unlikely that anyone gives consideration to the 

use of surface contact or closed conduit systems when either 
the open conduit or the trolley wire are at all possible. 

We will now without further ado proceed to give our 
impressions of the Thompson-Walker system from both 
mechanical and electrical points of view, with the proviso 
that we do not consider the running of a single car on a few 
yards of track, even when no hitch or breakdown takes place, 
affords any proof that the system would in practice prove 
cheap, simple, and reliable. Reckenzaun’s, Elieson’s, Jar- 
man’s, Lineff’s, and other systems gave excellent results on 
an experimental track with a single car, and all these 
inventors estimated that horse traction hadn’t the ghost of 
a chance of competing with them on the score of efficiency 
and economy, but where are those systems now? 


THOMPSON-WALKER CAR. 


And it is just this which shows how little dependence 
after all can be placed upon intermittent and desultory 
garden experiments in fine weather, although that mighty 
organ which has totally routed the French invasion of this 
country, in the person of M. de Rougemont, placidly re- 
marks: “ This Thompson-Walker system has borne the test 
of a trying experiment with perfect success," 

We were shown mercury contact switches which had been 
in us», it is said, for the past three months, and we must 
frankly admit that the contacts looked clean and bright, 
acting as they do in oil. 

Bat the number of times these Switches have made and 
broken contact on that experimental track with a single car 
during this 85 would certainly be less than would occur 
in a single day on a line, say, such as that of the London 
Southern Tramways Company, between Vauxhall, Camber- 
well and Norwood. Let us take that portion between 
Stockwell and Loughborough J unction—approximately a 
mile. The cars going to and fro represent 46 cara on a single 
track with turu-outs, and a 4-minutes' service. Assuming 
that there are 360 studs along the length of line, each one 
will be operated 80 times in an hour, or 480 times in the 

E 
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running day of 16 hours, а grand total of 172,800 makes 
and breaks in one mile of line per diem. 

A fairly complete description of the system appeared iu 
the British Association paper which was concluded in our 
isene of October 14th, the most important difference that 
we noted on Saturday being in the switch. This arises 
from the fact that experiments have resulted in variuns 
modifications being introduced from time to time. The 
switching device that seemed to be mainly employed on 
the track at Willesden consisted of а shunt coil taking 
about 4 an ampere at 500 volts and op:rating a two-pronged 
switch, the function of which was to complete the main circuit 
by dipping intotwomercury cups, its action appearing not unlike 
that of the Woodhouse and Rawson cut-out, which, though in 
common use some years ago, is never heard of now. Contiguous 
to the mercury cups were two carbon projections, upon which 
rested, when the main switch was closed, two carbon points. 
These form a shunt to the mercury circuit, and as the con- 
nection between them is not supposed to be broken till the 
prongs had left the mercury cups, they shonld take up the 
sparking that ensues upon the breaking of the current. It 
may be pointed ont that the whole of the device is under 
common paraffin oil. 

A representative of the Daily Chronicle asked the following 
question :— 

Suppose the rcadway is dirty, and your studs covered with mud 
or water? 


The reply i8 thus reported — 


It makes no difference. We left some of our studs in hollows, 
and they are frequently covered with water or mud, but the contact 
ie made just the same. We have put bricks, bits of wood or tin over 
them, but they were swept aside by the skate without any inter- 
ruption of the car. 

Yet by placing a newspaper on the stud that the car was 
slowly approaching we saw the main current broken time 
after time! This is easily understood, because the con- 
tinuity of the main current is dependent on the skate making 
contact with the stud it is approaching, before leaving that 
immediately preceding it, the one, indeed, it is at the moment 
glidiog over. If by any means, such as covering the top of 
the stud with, for instance, a sheet of paper, the necessary 
contact is not made, there at once occurs the ru; ture of the 
main circuit and the necessity of using the 500-volt accumu- 
lator on board each car to re-establish continuity of the main 
conductor. This battery consists of 250 small cells giving 
an output of 4 an ampere for five hours, and costing 
£11. It is worked from the controller. | 

From & mechanical point of view, too, the picking up of 
the current do2s not commend itself. 

The skate, a flimsy looking device, is not more than half an 
inch from the surface of the road bed, and, like the stud, is 
rigid. A slight sinking of the rails would canse the skate 
and stad to bind ; on the other hand, should & depression of 
the middle of the track take place, the skate would fail to 
make contact. Ав these defects are common to tramway 
construction, springiness will be fonnd neceesary somewhere. 

As regards the “ mercury contacts" themselves we must 
express опг opinion, an opinion which we are confident will 
be endorsed by practical electricians and engineers, that the 
use of such will be fatal to the system. The employment 
of mercury contacts is not a thing of yesterday, they have 
been tried again and again; they have often appeared likely to 
give promising results, but their eventual fate has invariably 
been the same, namely, complete failure. Mercury 
contacts, where makes and breaks only occasionally take 
place, are useful and reliable, but only provided they are 
continually looked after. At every break, oxidation or 
volatilisation takes place, and minimise this as much as 
yon will, it eventually causes failure. Let anyone look up 
the numerous cases in which mercury contacta have been 
used, whether for electric light switches, railway automatic 
signals, electric clocks, &., and what has been the resalt— 
universal abandonment. Prof. Thompson, with reference 
to his system may взу: Bat my system of contacts actually 
does work, I have had it in use for months on my experi- 
mental line. An instructive answer to this is the 
case of the almost forgotten atmospheric railway of Clegg 
and Samuda. In this railway, which was experi- 
mentally found to be successful, and as a consequence 
laid down on a large scale on the Croydon and also on 
the South Devon Railway and worked for months, there 


was а weak point, namely, the valve which enabled 
mechanical communication to be established between the 
tube piston and the outside of the tube во as to connect 
this piston to the carriage; every conceivable device which 
ingenuity could bring out was tried in order to make this 
valve reliable, but it would fail and the failures were the 
death b'ow to the system. The mercury contacts will, 
we firmly believe, stand exactly in the same position, 
and their failure will ring the death knell of the Thompson- 
Walker tramway if ever the latter is worked on a practical 
scale. Given an unlimited amount of maintenance the 
mercury contacts could possibly be kept in order, but 
unlimited maintenance, in the shape of a large staff of 
inspectors, is not а paying arrangement. 

And now for the question of economy in construction. 

As regards the estimates given in the pamphlet they are, 
in our opinion, decidedly misleading, as far as the overhead 
system is concerned. We conld safely guarantee to put 
up the finest overhead system, including poles, brackets, 
junction boxes, trolley wires, insulatora, and everything 
ready complete for running in the best possible style. for 
£1,000 per mile of street; whether single or double track 
does not alter the cost, as two wires are always used. 

As regards the permanent way, for a standard gauge 
of 4 feet 84 inches, £3,500 is a very low eatimate, and from 
a personal experience of several instances we believe that this 
work cannot be thoroughly done under £4,500 par mile. 

As regards the feeders, the estimate of £4,000 given seems 
very excessive, and we ate certain that the best possible sys- 
tem can be installed and that more than £2,000 need not bé 
expended. In this connection it must be borne in mind 
that the trolley wires act as feeders, which is not the case in 
the eurface contact system. The total cost of a first-class 
overhead line per mile of street, including track, bonding, 
and trolley wire, complete and ready for running with 
feeders, ought not to exceed £7,500. | | 

As regards the open conduit, the cost of this class of 
work we believe is also under-estimated, certainly for 
Eoglish conditions, and in streeta so filled up with wires and 
pipes of every description. The cost of a first-class conduit, 
we think, could not be done at less than £5,000 per mile of 
single track, and probably £8,000 to £9,000 per mile of 
double track. The permanent way in paving would be the 
same as in the overhead system, and would cost £4,500 per 
mile of single track, or abont £9,000 per mile of donble 
track. The feeders which would be required would not 
exceed those requisite for the overhead system, and would 
amount to about £2,000 per mile of street; whether single 
or double track is not very material. It must be remem- 
bered that in this case also the conductors in the conduit act 
as feeders and go to increase their sectional area. 

As regards the surface contact system, we think that 
the figures are probably rather too low than too high. 
The minimum number of contact boxes, with long 
distances between them would scarcely be satisfactory, 
and a greater number would be required. The cost of 
these fixed is, in our mind, also under-estimated, as 1i 
must be remembered that several connections would have 
to be made t^ the feeders, and that they would have to 
be very well bedded and fixed in such a way as not to sink. 
We think that before they were done with, actual practice 
would demonstrate that they could not be put down at much 
less than £10 a piece, which wonld bring the cost of 860 
contact boxes, completely fixed, to £3,600 per mile of single 
track. The permanent way would coat £4,500 per mile of 
single track. The feeders and adjuncts have been worked 
out by Prof. Thompson at £4,200, and as he ought to know 
what is required, we will not criticise these. 

Taking an estimate for one mile of single track in accord- 
AUR with the figures given above, they would work out 88 
follows :— 


1. Overhead system... — .. . ss £7,500 
This includes double wire, but single track, and 
also necessary feeders, junction boxes, bonding, &c. 
2. Open conduit sa ins 255 ‘se ... £11,500 
(We believe this to be very much under- 
estimated.) 


3. Surface contact system, taking 270 boxes per mile of 
JA single track, would cot TT ase ... £11,400 


These figures we believe would be fairly approximate, but 
we do not think that a satisfactory contact system has yet 
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been devised or erected anywhere. It is not fair to cite the 
one in Monaco, which is operating under exceptionally 
favourable climatic conditions which fio not obtain here, and 
which has not yet been at work long enough. 

Oar readers will no doubt remember 8 couple of years ago 
the great noise that was made by the Claret system, and the 
blast of trumpets with which a mile and a half or two miles 
were installed in Paris. For about a year the line worked 
fairly satisfactorily, after which time faults manifested them- 
selves, causing several serious accidents both to people and 
animals. Proof that this system is not a satisfactory one is 
shown by the fact that the tramway companies, to whom the 
municipality of Paris will not allow the use of the overhead 
trolley in certain streets, are laying down the open conduit, 
or are using accumulators. It is perfectly possible that some 
surface contact systems may be practicable and satisfactory, 


but from the experience we have had, we cannot admit this 
to be the case until a trial under the most difficult circum- 
stances has been made by a disinterested company for a 
period of at least three years. 

We do not wish to assert that the Thompson-Walker 
system is any worse than those which have been previously 
Proposed and abandoned, but we fail to see its immense 
superiority, notwithstanding the ingenuity and skill which 
has been brought to bear upon it. London, said the 
professor in his letter to the Westminster Gazette, and here 
there 18 no misconception, * has done well to wait for some- 
thing better than the overhead trolley wire." Judging, 
however, from the schemes so far proposed, it appears that 

ondon will go on waiting. 


püntgen Rays in Medical Work. — A complete 
pagen ray equipment has been presented to the North- 
astern Hospital for Children, Hackney Road, Shoreditch, b 
the Dake of Newcastle. The apparatus throws an 18-inc 
spark, and is one of the largest and most efficient in existence. 


NEW DYNAMOS. 


Durma the past two years Messrz. P. R. Jackron & Co., Limited, of 
the Salford Rolling Mills, Manchester, have been carrying out an 
important series of experiments with dynamos having slot-wound 
armatures and copper brushes. The object of these experiments was 
to secure sparkless commutation, with an absolutely fixed brush 
position for all loads, and even when the dynamos were considerably 
overloaded. The result ha: amply justified the heavy cost of the 
undertaking, inasmuch as а large number of dynamos embodying the 
foregoing features aud ranging in sis» from 40 to 400 H.P. have 
been constructed. The machines are built on the Sayers system of 
winding, but with the special improvements of Messrs, Jackson, 
which have been paterted in this conntry and abroad, including 
Germany and America. | 

Fig. 1 is an illustration of a 150-kilowatt Jackson-Belliss steam 
set. The dynamo is а four-poler. The outer ring or yoke of the 
magnets is of Messrs. Jackson's own special steel, as are also the 


magnets and pole-pieces. The ring is partially enclosed at the sides 
with gun-metal gratings, which not only afford protection to the 
field magnet coils and the armature, but facilitate the work of con- 
necting the magnet coils, and afford considerable support to the 
pole-pieces. The whole of the pole-pieces are cast and machined 
together in a special patented method of Messrs. Jackson's. This 
method secures solid metal at the трее tips and obviates the 
necessity of annealing tho steel. e shunt winding is quite 
separate from the series winding, and all joints are mado with 
thimbles and bolts. The core is built оп а spinder, and the 
shafts are removable, The commutator is built on an entirely new 
principle, which we hope to describe in detail later on. The bearings 
are of the separator type, aud are self-oiling, without loose rings or 
other such devices. The brush gear is also of patented form, the 
holders being designed to give а light elastic tread to the brushes. 
The brush holders are adjustable lengthways on the brush spindle, 
and there is also screw feed and hold-off adjustment. The springs, 
which are all of stout fiat steel, are enclosed in the body of the 


holder, and can be adjusted to give any desired brush pressure. The 
brush leads are attached underneath the commutator to two circular 
collectors. These enable the leads to swing clear of everything to 
two terminals on the bottom side of the gun-metal grating. The two 
main terminals are on the opposite grating, from which point they 
Шат be very conveniently connected to the underground or overhead 
cables. 

Fig. 2 is a similar machine for rope driving instead of 
being directly connected to an uus d ? 


` 
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Another is a two-pole machine, with a.capacity of 200 kilowatts 
at 450 revolations per minute. Three of these dynamos are now at 
work in a large works in Lancashire, where the current frequently 
varies ыш, the Ses ris ot 1 The 5 

per) are not only absolutely fixed on throughout the 
fr se ed of the load,'but even where it is exceeded by 20 or 30 
per oent. Notwithstanding this overload the dynamos run absolutely 
sperklessly and without trouble of any kind whatever. 

Three 500-H.P. direct driven sets are now nearing completion; 
we hope'itoigive particulars of these in the course of a few weeks’ 


understand, however, that Mr. Slater Lewis, engineer and general 
manager to Messrs. Jackson, who undertook the responsibility of 
adopting this of machine as one of Messrs. Jackson’s standard 
dynamos, and of initiating and pushing forward the experiments 
which led up to such important results, will shortly present a paper 


that a mortgage deed, 


а summons charging him with committing perjury during his ex- 
amination in May last, at Bankruptcy Buildings, in respect to the 
I. L. S. Accumulator Company. Mr. Horace Avory and Mr. G. А, 
Scott supported the summons; Mr. Bartley Denniss defended.— Mr. 
Avory said that the defendant, who appeared during recent years to 
have been engaged in company promoting, was charged here with 
having committed wilful and corrupt perjury in his examination in 
respect to the affairs of the I. E. S. Accumulator Company, in swearing 
secured to a Mr. John Walton, for £1,200, 
dated May 9th, 1894, had been paid off and satisfied prior to August, 
1895. This mortgage related to a license to work a particular patent 
in electrical accumulators, known as the Theryc-Oblasser accumu- 
lator, which it was intended to have fitted to electrical cabs and 
other motor vehicles. In December, 1898, the defendant agreed to 
purchase this license for 22.000, and in the following January promoted 
а company, known аз the Univeria! Electrical Lighting Company, to 
obtain the purchase money and work the patent. Oaly £1,200 was 
subscribed to this company, however, and the defendant accordingly 
mortgaged this license to Mr. Walton fora second £1,200. e 
license was not assigned to the company, but in June, 1895, the 


Fia. 2. 


трос а subject to the Institution of Civil Engineers. It will be 
o od that the outward appearance and mechanical features of 
these now dynamos are iarly distinct in every particular from 
those of other makers. This is due to the fact that Mr. Slater Lewis 
approached this portion of the problem with a full determination to 
arrive at the best mechanical method of constructing each part— 
consistent, of course, with general symmetry, strength, and cost. 
The ultimate success of the experiments are, however, largely due to 
Mr. F. J. Howitt, the electrical engineer to the company, whose 
energies have been so ably directed to achieving the desired result. 


BUSINESS NOTICES, &. 


Alleged Fraud.—A young man named A. J, P. Allen, 
FFC eee 
i m various people un P сев. ted 
8 firms from whom he secured a number of batteries, 
magnets, and spirit levels, that he was acting on behalf of certain 
electrical firms in Birmingham. He has been committed to the 
sessions on bail. 


Alleged Perjary.—At Bow Street on Monday, John 
Limbrey Higgs, of Delahaye Street, Westminster, appeared to answer 


defendant entered into an agreement with Mr. Mann, as trustee for 
a new company, to buy this license for £2,000. This company was 
duly formed under the name of the I. E. B. Accumulator Oompany, 
ag the a E and ue ешш” as (е ia ет 
e pure is patent did not appear on the us, but & 
a board meeting on July 26th, 1895, at which T^ defendant was 
present, the directors agreed to acquire the patent, and to pay the 
defendant £2,000 for it, and this sum was actually paid to him by 
several cheques in 1896. In 1897 the company got into difficulties, 
and in October of that year called an єтїш, general meeting 
to consider the voluntary winding-up of the company. Some of the 
shareholders opposed this motion, saying that certain practices had 
come to their knowledge which required fuller investigation, but the 
voting power of the directors was sufficient to get the motion 
carried. However, in March, 1898, an order was obtained for the 
examination of the defendant and other directors in respect to this 
company, and then he, having been obliged to admit the mortgage of 
1894, in order to justify his subsequent sale of the license, swore 
that the mortgage was paid off before August, 1895. Asa matter of 
fact the mortgage was never paid off until October, 1897, when the 
defendant found the money use he was moving to have a re- 
ceiving order against him rescinded, and to satisfy the registrar that 
he had paid all his debts he had to prodace this mortgage and the 
receipt, dated October, 1897, so that he had made two conflicting 
statements, and condemned himself out of his own mouth. At this 
point the hearing was adjourned for а fortnight, Mr. Denniss saying 
that he should be prepared to prove that the defendant never 
bad received tbe £2,000 purchase money for this patent from the 
company. | 
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Electrical Wares Exported. 
Wasz Бирма Ост. 25TH, 1897. | WIR EN DMG Ост. 25тн, 1898. 


6 s £ 8 
Alexandria. Teleg.mat. 17 0 | Adelaide 12 0 
Amsterdam .. 107 0 Albany ... 121 0 
Antwerp ..  .. 85 0 Amsterdam 10 0 
Barcelona. Teleg. mat. 10 0 | Batoum ... isi . 50 0 
Brisbane. Teleph. mat. 129 0 | Bombay ET .. 105 0 
Brussels. Ho ж 80 0 | Brisbane. Teleg. wire 53 0 
22 .. 114 0 | BuenosAyres ... .. 56 0 
Canterbury  ... ... 28 O | Oalentta "^ .. 657 0 
inde .. ... 0| Cape Town  .. . 176 0 
Cologne. Teleg. mat. .. 1,572 0 | Oolombo... 985 .. 53 0 
Colom bo... eee LJ 488 0 Со oon ee 400 0 
„ 127 0 Durban . .. 188 0 
ban 670 0 Hamburg „ 654 0 
East London .. .. 53 0| Hong Kong 1,0025 0 
Fremantle А .. 66 0 | Limon 12 0 
Gibraltar sis digs 8 0 | Madeira... 122 0 
Halifax. Teleg. cable 20,500 0 | Madras ... e .. 19 0 
Hiogo ... ке .. 25 0 Malaga iss *. 22 0 
Lisbon . 50 0 Marseilles E .. 19 0 
Madras ... . „ 30 0 | Melbourne. Teleg. mat. 296 0 
Malaga ... „ 160 0 | Odessa 5 M 70 0 
Melbourne А e 304 О | Ostend ... ax sus n о 
» Teleg. mat. 1 0 О ene е 1 
Ostend ... s 288 0 Rotterdam 4478 0 
Santos ..  .. 476 0 ы Petersburg ns 0 
Bt, Petersburg ip 216 0 | Santos 00 0 
oe өө 298 0 Singa TO 25 
ире Teleph. mat. 21 0 Stockholm ы * 424 0 
olm. Teleg. wire 39 0 Е Teleg. mat. 360 0 
ydney... ... 0 i Teleg. cable 432 0 
„ Teleg. cable. 33 0 i os *. 36 0 
i Telog. mat, 623 0 dur. im met, 1040 :0 
n . 0; Y eleg. mat. 1, 
Yokohama i, . 10 0 
Total £28,197 0 Total £14,771 0 


Foreign Goods Transhipped. 
Rangoon. Teleph. mat. 164 0 


Bankruptcy Proceedings.—A meeting of creditors of 
C. H. Kitching, plumber and electrical engineer, Hull, was held on 
21st inst. at the offices of the Official Receiver. Debtor returned bis 
gross liabilities at £3,296 19s. 4d., expected to rank at £2,284 17s., 
and bis assets at £1,365 19s. 10d., which left & deficiency of 
£919 35 2d. He attributed his failure to want of capital and bad 

bts. He commenced business, trading under his own name and 
also as“ The City Electric Lighting Works,” in March, 1896, without 
any capital, but he borrowed £200 from a finance company, agreeing 
to pay £250 by instalments, and he had repaid about £70. Mr. J. H. 
Fox, of Messrs. Grey & Oo., was арро trustee, with Messrs. A. 
Armstrong, F. ‚ and W. D. Richardson as a committee of 

on. 


last дау for receiving proofs of dividend in the failure of 
Geo. F. Rogers, electrical engineer, Notting Hill and Gt. Winchester 
Street, EO, s November 7th, 1878, Mr. Е. В. Lumb, 85, Gracechurch 


Dissolution of Partnership.—The partnership hitherto 
subsisting between Messrs. Leslie Miller and Maurice W. Woods 
has been dissolved by mutual consent from October 17th, and in 
future each will carry on business separately and for his own account. 
Mr. Leslie Miller, as stated below, has taken new premises at 93, Hatton 
Garden, E.O., and will trade in his own name, and Mr. Maurice W. 

oods will continue at 2, Gray's Inn Road as at present, trading 


under the name of Woods & Co. 


Books Received.—“ Gas and Petroleum Engines.” By 
A. G. Elliott (translated and adapted from the French of H. de 
баду). Whittaker & Со., London. 28. 6d. 

Stage Inorganic Ohemistry (practical)" Ву Е. Beddow. 
W. B. Clive, University College Press, London. 1s. 
„A Pocket Dictionary of Electrical Words, Terms, and Phrases." 
By E. J. Houston. Swan, Sonnenschein & Co., Limited, London. 
8 Electricity made Easy.” By E.J. Houston and A. E. Kennelly. 
wan, Sonnenschein & Co., Limited, London. 
8 Algebra made " Ву E. J. Houston and A. E. Kennelly. 
wan, & Co., Limited, London. 
Interpretation of Mathematical Formule." Ву Е. J. Houston and 
А. E. Kennelly. Swan, Sonnenschein & Co., Limited, London. 


Business Announcement.—Mr. Leslie Miller has taken 

а showroom and office at 93, Hatton Garden, E.C., with workshops 

hear at hand, and intends to carry on the business of a manufacturing 

electrician. The whole of the patents used by the late firm of Miller 

and} Woods were Mr. Miller's inventions, and he retains the sole 
t to manufacture under them. 


д Claimifor;Personal Injuries.— An action, which stands 


ourned, was heard at the Leeds County Court on October 
21н, wherein ald Hewitt Pearson, Gainsborough, sought to 


recover from Mr. Wilson Hartnell, electrical engineer, of Kirkstail 
Road, Leeds, the sum of £210 19s. for personal injuries. 


Damages.—At Salisbury last week a haulier named Baker 
secured a verdict for £40 damages for personal injuries against the 
National Telephone Company. Plaintiff's leg was broken by the 
negli of the company's men who were removing a telephone 
post at the Milford Goods Station, Balisbury, on July 20th, 1898. 

At the Leeds County Court on October 21st, Albert Richardson, of 
Keighley, bronght an action to recover £50 damages from the Leeds 
Corporation for personal injuries caused by the driver of an electric 
car refusing to stop when the plaintiff's horse was in a restive 
condition. Judgment was eventually given for £30. 


Dividend.—The Helios Electricitäts Gesellschaft, of 
Ehrenfeld, Cologne, reports & profit of £60,626, for the financial 
year, 1807-93, and is declaring А dividend of 11 per cent., as compared 
with 12 per cent. in the preceding 12 months. | 


Electric Power Transmission in Austria. — Ап 
electric power transmission plant is at present being laid down at the 
locomotive works in Vienna of the Austro-Hungarian State Railway 
Exploitation Company. The plant, which is being supplied by 
Messrs. Ganz and Oo., of Buda-Pesth, comprises a compound engine, 
direct coupled to a 300-kilowatt three-phase dynamo and a 60 kw. 
steam dynamo. At first 30 electromotors, ranging from 4 H.P. to 
30 H.P., will be installed, aggregating 400 Н.Р. The works aro 
also to be lighted by electricity. 

Extension of Premises,—O wing to the great increase 


in the demand for their telephones the General Electric Company 
have found it necessary to extend their premises very considerably 
to facilitate business in this direction. They have, therefore, taken 
the premises at No. 92, Queen Victoria Street, and have opened 


these as a telephone department, where a large stock of telephones 
and accessories will be kept. At the Manchester works there has 
also been built a very large wing to their extensive factory, so that 
more room may be available for the manufacture of telephonic 


apparatus. 

Lists.—Messrs. A. J. Beaumont & Co., of York, send 
us a list of their specialities for theatre, stage, cinematograph, and 
other scientific purposes. The specialities include projectors, and a 
number of types of automatic and other aro lamps, such as the 
Nouvelle,“ the Eureka," “ Comme-il-faut," ' Jubilee," and “Ajax.” 

From the Glasfabrik “ Marienhiitte " Oarl Wolffbardt, of Wien, 
we have received an illustrated list, printed in German, of silvered 
reflectors for electric lighting, also one showing various kinds of 
insulators. 

An illustrated catalogue of electrical instruments has been sent to 
us by Signor C. Olivetti, Ivrea, Italy. The list gives some nest 
illustrations and descriptive matter in Italian of several types of 
galvanometers, resistance boxes, mercury commutator, amperemeters, 


and voltmeters, &c. 
Messrs. Dixon, Clayton & Co, of Penistone, are sending out a 


number of liste collected together in а binding file with an аттап 
ment for conveniently inserting new lists as they are issued. e 
articles described in the present sheets are ceiling roses, cut-outs, 
distributing fuses, distributing boarde, and a variety of switches, 
including the "Clip" type, the “Gem,” the s п contact switoh, 
У тре ano others, also Dixon's water-tight bell. an other electrícal 
appara 

essrs. Connolly Bros., Ltd, of Manchester, have brought out a list 
of vulcanised rubber cables and mains for electric light and power, 
concentric electric light cables, unvulcanised light insulation wires 
and cables, «rial conductors, flexible cables for d os and switch- 
board connections, fuse wires, steel conduits for electric wiring, 
house wires for bells, telephones, &. The information is given 
principally in tabulated form. 

Motor Car Breakdown,— Before the Walsall magistrates 
on Friday, Ernest Robins, manager of the Remington Typewriter 
Company, was summoned for causing an obstruction in Park Street 
by allowing & motor car to remain thereon on October 3rd. The 
evidence showed that, as one witness put it, something went wrong 
with the worke," and the car ceased to run, with the result that some 
150 people gathered round, obstructing the roadway. Defendant told 
the officer who interposed that he was “ waiting fora spark.” Mr. 
W. F. Hall, who appeared for the defendant, stated that there had 
been а temporary disarrangement of tbe gear. It was not tbe fault 
of defendant that a crowd congregated; it was due, he said, to the 
"inordinate curiosity of the Walsall people, who assembled on the 
slightest pretext." Defendant, who was called, stated that the 
accumulator of his motor car would not work, and he sent to the 
Walsall Electrical Company for a new one. He maintained that he 
had as much right to use his motor car as to use a trap. The magis- 
trates took a lenient view of the case. They accepted the explanation 
that there had been a breakdown, and the case was dismissed. 


Motor Cars. — The London Motor Van and Luggage 
Oompany intend running a service of motor cars between Paignton 
and Torquay. The proposal has been sanctioned by the local 
authorities. 

New Zealand Electrical Syndicate, Limited.—Mr. 
Carson, Q.C., үлү, before Mr. Justice Stirling, in the Chancery 
Division of the h Oourt of Justice on the 24th inst., just after the 
re-opening of the Courts at the close of the Long Vacation, and 
asked that his Lordship should fix а day for the hearing of 
the petition of this company, which was one to reduce capital. 
In compliance with the reference already made by the Court, Mr. 
Waterhouse had made his report on certain points in the evidence, 
and therefore it was desired to restore the petition. His Lordship 
said that the matter had better] be set down for the next petition 


day. 
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Partnership Notice.—Mr. Henry Lyon informs us that 
he is no longer in tbe employ of Messrs. D. Stewart & Oo., Glasgow, 
but has commencəd basiness in partnership witù Mr. J. B. T. 
Crosbie, as consulting electrical and refrigerating engineers.: Messrs. 
Lyon & Orosbie азе at present carrying out а number of experiments 
with & new refrigerator, of which they are the inventors and 
patentees. 


Personal.—Mr. T. H. Harvey has beea appointed 
London traveller for Johnson & Phillips’ electric cable works in the 
place of Mr. McKrell, whose connection with this firm ceased as 
from the 3156 ulto. 


Promotion of an Electricity Company.—At the 
Stowmarket County Court last Friday Mr. F. A. A. Rowland, of 
Hitcham, brought an action against Messrs. Peddar & Prentice, of 
Stowmarket, for alleged services in the formation of a company 
called the Suffolk Electricity Supply Company. Mr. Е. C. Peecock, 
on behalf of the defendants, pat in a writ of prohibition, which had 
been granted by the High Oonrt, to prohibit a jury in the County 
Court from proceeding with the action. 


Rating of Machinery. — The Market Harborough 
Assessment Committee recently increased the net rateable value of six 
hosiery factories from an aggregate of £880 to £2,082. The firms 
attacked, being members, entrusted the conduct of their appeals 
entirely to the Machinery User's Association. An appeal to the 
Leicester Qaarter Sessions resulted in a reduction of the total assess- 
ment from £2,082 to £947, and the Court refused to atate a case for the 
Saperior Courts. 


Smoke Nuisance.—Last week the Metropolitan Electric 
Supply Oompany were summoned by the Paddington Vestry at 
Marylebone, for allowing black smoke to issue from their Amberley 
Road station. A penalty of £5 with 10 guineas costs was inflicted. 


The Training of Electrical Engineers.—With thia title 
the Electrical Btandardising, Testing, and Training Institution have 
issued a pamphlet dated August, 1898, in which are set forth some 
notes for consideration by those desirous of entering the electrical 
profession, to guide them as to the best course of training. The 
advantages to be derived from a course of instruction at Faraday 
House are enumerated. А list is given of the companies and 
engineers associated with the institution in whose factories or works 
students may engage for а portion of their course in practical work. 
The pay Aon before us gives a number of photographic views of the 
various departments at Faraday House, and some of the lighting, 
electrical engineering, and railway works referred to. 


ELECTRIC LIGHTING NOTES. 


Acton.—Previous to the meeting of the District Council 
last week, Prof. Ayrton attended and had a long conversation with 
the chairman. `Не had visited the district in order to prepare a 
report on electric lighting. 


St. Anne's.—The Urban District Council. last week 
discussed the electric lighting question, and decided not to tranefer 
the powers granted them under a provisional order, but to take the 
advice of an electrical engineer on the subject. 


St. Austell—We understand that the somewhat primi- 
tive electric lighting plant installed here is still meeting the demands 
of the residents. The directors are, however, contemplating taking 
out the old steam plant, and laying down a gas producer plant with 
gas engines in anticipation of a larger revenue than heretofore. 


Bangor.—At a Local Government Board inquiry just 
held relative to an application by the Council for sanction to borrow 
£13,500 for carrying out an electric light scheme, and £650 for the 
purchase of land, it was stated that over 100 of the principal rate- 
payers have promised to take the electric light, while to meet any 
poseible deficiency on the works, about 60 tradespeople, professional 
gentlemen and others, have signed a guarantee of £650 per annum. 


Battersea.— The London County Council has decided 
to give consent conditionally to the frontage of buildings proposed to 
be erected by the Vestry of Battersea in connection with their 
central station for the supply of electricity, on a site abutting upon 
Lombard Road, Holman oad, and Harroway Road, as shown on 
the plan submitted by Mr. O. B. Peach. 


. Bengal.—An Indian exchange says that almost all the 
jute mills are now lighted with electric light, and the special inspector 
reporte that, with two or three exceptions, mills that had previously 
opposed its introduction have since been compelled to give way by 
the necessity of competing with their neighbours, and retaining their 
hands, who otherwise would be attracted by the slightly higher 
wages they could earn by longer work elsewhere. 


Bognor.—At a meeting of the Urban Council on Friday 
a report was submitted by the Electric Light Committee, recom- 
mending the Council to take the nece steps to obtain an electric 
lighting order for the town, and that Messrs. W. T. Chadwin jand 
W.T. Pressland be engaged as engineers at a nominal fee. The 
chairman eaid that if the gentlemen who were endeavouring to bring 
about electric railway communication between Bognor and Ohichester 


were successful in their efforts, it might be found much cheaper to 
carry out the electric lighting of Bognor. After consulting with the 
engineer in private the resolution was carried, one member not 
voting. 


Bournemouth.—The 4th Hants Head Qaartera Drill 
Hall near East Station is being lighted throughout with electric 
light by Messrs. H. G. Andrews, electrical engineers, of Boscombe. 


Bowness-on-Windermere.—At a recent meeting of the 
District Council an application was made by Mr. Fowkes, manager 
of the Windermere Electrical Supply Company, to lay cables under 
the footpaths, and also to build a transformer chamber in St. Martin's 
Square. The Council wishes to lay cables as far as possible within 
the Council's district, as many persons are asking for current. The 
Council consented to the work being done subject to the Postmaster- 
General's approval. | 


Buxton.—The Board of Trade has approved of the 


Council's electric lighting scheme, and it is hoped that the town will 
be lighted by electricity by June next. | 


Cheltenham.—At a special meeting of the Cheltenham | 


Town Council, which was held on Monday afternoon, October 24th, 
to consider the question of applying to the Board of Trade for an 
amendment of the Cheltenham Electric Lighting Order, 1890, by ex- 
tending the area of supply described in the first schedule to the said 
order to the whole of the said borough, or such part or parts. thereof 
as may be determined on. Alderman Norman (chairman of the Elec- 
tric Lighting Committee) said that since the lighting order had been 
posee the area of the borough had been extended on the Leck- 

pton and Charlton side, and the object of their present application 
to the Board of Trade was to obtain powers to carry their mains and 
supply current within the added area. Councillor Lenthall seconded 
the adoption of the Lighting Oommittee's report, which was carried. 


Cleckheaton.—The District Council has decided to 
oppose the application of the Electrical Power Distribution Company 
fora provisional order authorising them to distribute electrical energy 
within the Council's district. 


Clontarf.— The Commissioners recently received a letter 
from the Acetylene Gas Company stating they understood the Com- 
misioners were considering the advisability of lighting the township 
by electricity, and asking the permission of the board to erect some 
of their lamps in the township with a view of showing the value of 
acetylene gas for public lighting. The secretary is writing to the 
company for further information. 


Coatbridge.—Bailie Lavell, the convener of the Light- 
ing Committee, in addressing his electors a few days ago referred to 
the lighting of the streets. He stated that the contracts with the 
gas and electricity companies had again been entered upon for the 
year. After explaining that the House-to-House Electricity Com- 
pany had declined to lay their main cables to the Whifflet and Coat- 
dyke districts as it would b» anremunerative, the Bailie said there 
was only one method by which they оопа extend the lighting area, 
and that was for the Corporation to buy up the electricity company, 
and he was prepared to bring up the proposal immediately before 
the Council. In the first place, the company in Ooatbridge was not 
а paying concern, and never had been, but he believed the moment 
it became а Corporation concern it would begin to be profitable, as 
many more consumers would take advantage of the light. For 
public lighting alone they paid annually а sum which would pay 31 
per cent. on £24,000, and £24,000 he thought would buy up the whole 
concern to-morrow. | 


Cork,— Tbe proposed scheme for lighting the Cork Lunatic 
Asylum by electricity has occupied the attention of the Board of 
Governors for some time, and а special committee was appointed to 
obtain full information and to ascertain the relative cost of gas and 
electricity. That committee met on Tuesday last to consider the report 
of Mr. Edmundson, the expert recommended by the Board of Control. 
The proposals of the Cork Electric Tramways and Lighting Company 
and the Cork Gas Consumers’ Company were laid before the meeting. 
The figures drawn up by the committee showed the annual cost of 
gas at about £300 below that of electricity, and the committee recom- 
mends the continuance of gas lighting. 


Croydon.—About two years ago the Croydon Corpora- 
tion entered upon its electric lighting enterprise, and decided to 
supplement the old method of street lighting by a number of powerful 
arc lamps. The experiment proved so successful, and there was such 
& demand from private consumers, that the Corporation decided some 
months ago to largely extend its operations, and the result is the 
enlarged installation which has just been completed. The electric 
light works at Factory Lene have been considerably enlarged, and 
new plant of the most approved has been laid dowa to supply 
the current for something like 16,000 more 8-O. P. lamps. The build- 
ing at Factory Lane has been practically doubled, the cables have 
been extended as far as South Norwood and Upper Norwood, and 
the machinery has been added with а view to future requirements. 
When the works were originally constructed, three boilers were put 
in capable of evaporating 6,500 gallons of water an hour. Two more 
of the same capacity have now been added, and in place of the three 
sets of dynamos of 250 H.P. each, with which operations were com- 
тепсей, two sets of dynamos of 450 H.P. each have been bought. 
The old plant was capable of supplying 12,000 8-О.Р. lamps; the 
new plant will provide for 28,000. The extension of the cables hasnecei- 
sitated more sub-stations, and four new sub-stations have been added 
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i and two large stations at South Norwood and Upper Nor- 
eye шш have also been made to the switchboards, and 
entirely new switchboards have been provided for the Norwood 
stations. For Croydon, the current is run to the sub-stationsat a pressure 
of 2,000 volts, and from the sub-stations this is reduced and distributed 
to the houses at a pressure of 200 volts, on the two-wire system. 
Special cables have had to be laid for Norwood, and graat care has 
been taken in laying them, as, owing to tbe distance, the current will 
be supplied to tbat part of the borough at а pressure of 5,000 volts, 
and will be distributed ко. 55 on екет 
5 re of 400 volts. e capacity of the ormers а 
Norwood sub-stations is 100 kilowatts. The economiser has been 
added to, and a new feed pump has been put in, with new condensing 
plant Owing to the hardness of the Croydon water, it has been 
found necessary to erect apparatus for softening it, and the hardness 
of the water is reduced from 80° to 5°. The new engines are three- 
crank instead of two-crank, and numerous minor alterations have 
been effected, so as to carry the 1 the works to the highest 
possible degree. An experiment is now g made with enclosed arc 
lamps, several of which have been erected in the streets, and so far 
they have proved a great success. The large arc lamps now in use 
barn for 12 hours without trimming, but the enclosed arc lamps last 
for 60 hours without attention, and there is a eanguine expectation 
that they will much cheaper than the others. The engineers 
consider that Croydon is exceedingly well supplied with current, and 
that no other town of the same size is so served, the cost per 
unit also being agreeably low. On this point the authorities of the 
Parish Oburch, Croydon, where electric light has quite superseded 
gas, calculate that there is a saving of 25 per cent. on their lighting 


bill. 

Last week the Board of Guardians considered the report 
of the committee appointed to consider the advisability of 
adopting electric lighting for the Union establishments. In view of 
the necessary heavy initial capital expenditare, the committee asked 
for the help of an expert. The committee had considered the report 
from Mr. шарап the electrical engineer to the Corporation, as to 
the cost of plant and of maintenance. The Board authorised the 
committee to employ an expert for the purpose. 


Detroit's Municipal Lighting.—In their report for the 
year ended June 30th, 1898, the Detroit Public Lighting Commission 
slate that the period in question is the first fiscal year in wbich a muni- 
cipal lighting plant of any size has had as near a thorough test as 
possible, and the results are awaited by those interested for and 
against an institution of its kind. The physical resulte—that is, the 
conversion of fne] and water into electric current—for the year will 
bear comparison with the results of any plant, commercial or other- 
wise, generating electricity. The results from labour will not com- 
pare as favourably for the reason that slightly higher wages are paid 
and much shorter hours of work obligatory. The Commission 
considered, says Public Opinion of America, that the plant, 
operated under its enforced conditions, should produce an arc light 
of 2,000 candle-power at $50 yearly, and.the heads of departments 
were instructed accordingly. By these economies the Oummission 
was able to reduce the cash outlay per lamp from $64.19 per annum 
fora monthly average of 1,564 lamps for the preceding year, to 
$51.85 per annum for a monthly average of 1,744 lamps. The 
reduction was largely in the item of labour, being reduced from 
$43.57 per lamp to $33.27 per Jamp, while the reduction in the cost 
of supplies was from $20.62 to $18 58 per lamp. While it is possible 
that improvements in some machinery may be made soon, which 
would cause a partial loss to the city of the value of part of its invest- 
ments in machinery, on the otber hand, it is only fair to state that 
there is an equal probability of compensating improvements in 
other devices, and which enable the city to further rednce 
the cost per lamp year. The ultimate success of the plan of 
municipal ownership of a public lighting plant, viewed from the 
standpoint of economy to the taxpayer, can not аз yet bə claimed to 
be assured in the city of Detroit. Time is an essential element of 

in arriving at a judgment at all valuable upon this 

question. The margin of profit lamp at the present time, while 
it is not large, nevertheless is а showing to the advantage of the city, 
which it is to be hoped will be maintained or increased in the futare. 
It is but just to observe in this connection that the quality of light 
furnished has been uniformly of the full standard of 2,000 candle- 
езе а is better than was found practicable to obtain of con- 
; and also that collateral advantages not easily reducible to 

terms of value have accrued to the city by reason of its 
operation of its own lighting plant. The results, such as they are, 
have been secured by the commission only by the practice of the 
Косі economy and the rigid exclusion of all of those elements so 
apt to intrudé into the administration of public municipal affairs, and 
Which operate only to confound business pripeip o and political 
in perplexing entanglement. It has not been at all times 

му to some that these two principles occasionally clash 
йтесопс bly, and in the determination of the one or the other to be 
llowed, it was the duty of the commission to be guided solely by the 


Dewsbury,—Application is to be made to the Local 
аап 1 for sanction to a £9,060 read ping: lighting 
g the necessary arrangements for giving a supply 
at higher voltage, the extension ot sine ta Oxford Road, West Park 
Btreet, James Street, and Park Road, the purchase and erection of 


ateam dynamo, the extension of the engine house, also . 


ш 
house connections and services for two years ahead (estimated). 


Faling.—Several consumers wrote to the District Council 
re the failure in electric light supply, and the engineer reported to 


the Electric Lighting Committee that the failure was caused by an 
accident to machinery, which compelled him to shut down for about 
10 minutes whilst the repair was done. 

Farnham.—The District Council have instracted Mr. 
F. J. Warden-Stevens to prepare a report on the electric lighting of 
the town. 

Festiniog.—A special committee will consider vhe report 
of Mr. Williams, surveyor, on the proposed electric lighting of the 
town. 
Gorton.—At a special meeting last week the Uiban 
District Council resolved forthwith to apply for a provisional 
order for the supply of electricity within their district. 


Gravs.—The Parish Council has resolved to engage 
Mr. A. H. Preece to draft an electric lighting scheme. A provisional 
order will be applied for. 


Hanwell.—4A resident having offered to defray the cost 
of the Council applying for a provisional order for electric lighting if 
it wil] afterwards transfer it to him, he bas been told that when 
the iau requires the electric light the Council will do the work 
itself. 

Hastings.—Last week a Local Government Board 
inquiry was held here relative to the proposal of the. Corporation to 
borrow £58,000 for the purposes of acquiring the electric light 
compar y's undertaking. Mr. Macmorran, on behalf of the company, 
explained that the company was incorporated in 1882 with a capital 
of £50,000. The company was not anxious to sell, because they had 
had an exceedingly good year, and there was every prospect of con- 
tinued prosperity. Since June lst the Corporation had been doing 
the whole of the public lighting, and the question appeared to be as 
to whether the sum asked (£58,000) was an exorbitant one. Mr. 
Ben. F. Meadows, town clerk, detailed the negotiations between the 
company and the Corporation, and said he believed the authorised 
capital of the company was £50,000. Не believed on]y £27,220 share 
capital had been subscribed. Prof. Robinson, whose advice was 
sought at the request of the Council, was of opinion that the under- 
taking was worth £50,000. Mr. F. A. Langham, chairman of the 
electric lighting company, was of opinion that the Corporation would 
have a very good ba . The price the company originally asked 
was £60,000, but it was subsequently reduced to £58,000. Mr. W. 
Andrews, the manager of the electric light works, said the whole of 
the plant, with the exception of а few pumps, had been put in since 
1890, and was in as good а condition now as it was then. Mr. Ham- 
mond, consulting engineer, valued the goodwill at a much higher rate 


than Pr f. Robinson did. 
Heston and Isleworth.—The Water and Lighting Com- 


mittee of the Heston and Isleworth District Council have recommended 
that the application of the Electric Power Distribution Company for 
an order to light the district by electricity be opposed, and that the 
Council take steps to determine if it would be advisable to obtain a 
provisional order themselyes. The Council on Tuesday adopted the 
recommendations. 

Huddersfield.—In the minutes of the General Parposes 
Committee adopted at the last Council meeting was a recommenda- 
tion that the borough electrical engineer, borough engineer, water- 
works manager, and tramways manager be instructed to report upon 
the practicability of utilising the water iu the We:senden valley for 
the purpose of generating electricity for traction or lighting purposes, 
and that they be empowered to obtain such expert opinions as they, 
in consultation with the Mayor and town clerk, may deem necessary. 

A recent failare of the light is stated by the chairman of the 
Electric Lighting Committee to have been due to the breakdown of 
two transformers in the Market Place, 

It is proposed to wire and fit up the Zion Methodist new 
connection Sunday Schools at Lindley for electric lighting. 
Tenders are being invited for the erection of the buildings, &c., 
and electrical engineers can obtain particalars of the electrical 
work from M¢ssrs, Kirk & Sons, architects, Huddersfield, until 


November 3rd. | 

Hull. —On Tuesday the new electricity station in Sculcoates 
Lane was formally inaugurated by the chairman of the Electric 
Lighting Committee to supply э large portion of the city west of the 
River Hull, and outside the old town. The cost of the new station 
bas been about £40,600, and there are nine miles of new mains. Four 
steam dynamos of 760 H.P. have been provided, and these will supply 
a current at 2,000 to 2,500 volte. There are two transformer sub- 
stations in Albion Btreet and Argyll Street. 


Islington.— At last week's Vestry meeting when the item 


of £1,668 odd for electricity to public lamps came up to be passed, 
there was a brief discussion on the charges for current. It was 
stated that the Works Committee is about to reconsider the whole 
question of price, and there will probably be a considerable reduction 
“the Library Committee has be nsidering к 
e rary Commi en co ing what plant 

necessary for the electric lighting of the library, and fenders fis 
to be invited. The wiring is being proceeded with. 


Itehen.—The District Council has deferred the a ppli- 
cation for a provisional order for the present. 


Kensipgton.— The Special Electric Lighting Committee 
last Saturday recommended the Vestry to apply to the Board 
of Trade for a provisional order for the district. The Vestry’s 
solicitors are to prepare the necessary memorial if the Vestry approves 
of the application being made. | 
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Kidderminster.—The London Gazette of 25th inst. oon- 
tains a notice to the effect that the Kidderminster Council proposes 
to transfer its electric lighting order to the Kiddermiuster and Dis- 
trict Electric Lighting and Traction Company. 


Kingswinford.— Several local authorities in the Black 
Oountry bave been discussing, with closed doors, the question of the 
supply of electric light and power. The Kingswinford Rural 
Oouncil are quite in advance of their reighbours, however, for they 
have not only already obtained a provisional order, but they have 
arran with one of the leading electric companies for an eleotric 

ion in their district. The British Electric Traction Company, 
who are doing а great deal of electrical work in the Black Country, 
are going to carrying out their future works themselves, and not let 
the same to contractors. 


Lane End (near Wycombe).—4A movement is on fcot 
for the lighting of this village with 32-C.P. lights. The light bas 
already been installed at the cbair-making factory of Mr. R. 
Smith, who has had a large dynamo fixed in his engine house, and he 
has approached the local authorities on the matter. 


Larne.—On Friday, 21st inst., the streets of Larne and 
a number of business рси were left in complete darkness fora 
short time owing to the failure of the electricity supply. Shop- 
keepers and others who depended solely upon electric light were 
inconvenienced. 


Leatherhead.— The District Council is inviting cffers 
until November 21st from parties desirous of taking over the pro- 
visional electric lighting order for a term of years. The order is on 
inspection at the Council's offices. 


Leeds.—Some points of difference which recently arose 
in regard tothe purchase of the Yotksbire House-to-House Electricity 
Company’ undertaking by the Corporation were satisfactorily 
arranged last week at а conference of the Parliamentary Committee 
and the directors of the company. When the necessary accounts can 
be made up and legally transferred, it is hoped that the purchase 
will be completed. 


Lewes.—The question of the transfer of the Council’s 
onal order under certain conditions is to be considered by a 
oint Committee of the Council. 


Llandudno.—It had been hoped that Mr. Chaplin would 
have been able to attend the opening ceremony arranged by the 
District Council, but as this is impfacticable, it is proposed to defer the 
ceremony unt il spring next year. The Light Railways Company at 
Llandudno have written asking the Council if they are going to 
supply the energy, and at a meeting of the Council it transpired that 
if the Council decided upon this course, i¢ would be necessary to 
have additional facilities, which would mean an expenditure of about 
£10,000. The Council referred the matter to the Electric Light Oom- 
mittee, who will have a special meeting to consider the matter at an 
early date. | 

London.—The Metropolitan Electric Supply Company 
has informed the Strand Board cf Worke that a reduction would in 
future be made in the company's charges for the various premises 
occupied by the Board. Ж ' 


Ladlow.—A сору of the application of the Ludlow Cor- 
ration for a provisional electric lighting order appeared in 
esday's London Gazette. 


Lye.—Mr. Warden-Stevens is to advise Ше District 
Council respectin ; the introduction of an electric supply scheme. 


Manchester.—On 24th inst. а Local Government Board 
inquiry was held in the Town Hall into the application by the Oor- 
ration for sanction to borrow £200,C00 for electric lighting. The 
Дера town clerk explained the proposals. Не said the electricity 
undertaking of the Corporation had been in existence a little over 
five years, and at the present time there were 214,946 8-O.P. lamps 
connected, with 31,760 waiting to be connected. The Corporation 
was not yet in a position to connect this latter number, and would 
not be until additional plant now being constructed and authorised 
by the Local Government Board came into operation. The charges 
for the electric current at the present time were 5d. per unit fixed 
charge, and for long hour consumers 14d. per unit, and £7 per annum 
kilowatt. During the four Prt aad eight months ended March 
the ration placed into the reserve and renewal funds 
£34,245, and had handed over to the City Fand £26,694, making a 
total of 260,939. That sum extended over four years and eight 
months was equivalent to a rate of more than 1d.in the £. The 
electricity undertaking of the Corporation had been a marked suc- 
cess, and it was interesting to note that whilst its success had been 
in progress the gas undertaking of the Oorporation had been in no 
sense In fact, the Oorporation in connection with their 
gas und ing had been able to hand over to the ratepayers per 
annum sums of money which had been equivalent to a rate of more 
than 4d. in the £. There was a great community of interest in exist- 
ence between the city of Manchester and the large number of urban 
districts surrounding the city, and that interest had existed for шапу 
years past in many shapes, as, for instance, in the supply of water 
and gas to these townships. From this feeling of mutual interest 
had probably arisen the demand that Manchester shonld also supply 
electric current to certain of these districts, and should under- 
take to provide for the working of the tramways. The Corporation 
had acceded to these demands, and the main object of the present 
рата was to make provision for the districts of Levensbulme, Moss 
Side, and Withington. Negotiations were pending with other districts, 
andit was very probable that many arrangements would be entered into. 


He was instructed to state publicly that the price which the Oor- 
poration would c for the electric current in the outside districts 
would be precisely the same as they were now charging, and would 
continue to charge, in the city. The money which they were now 
seeking to borrow was not required solely for poe demands, but 
also to meet prospective requirements. The buildings and works 
included several sub-stations which were required as transforming 
stations, and a plot of land had been secured in Bradford, upon which 
а large new genera station was to be erected.—Alderman d 
Higginbottom gave evidence in support of the application, and said 
that the great expansion of the und had rendered it abso- 
lutely necessary that the Corporation should obtain increased borrow- 
ing powers. The capital expenditure on the undertaking up fo 
March 31st last was £356,617. Having given figures showing the 
extent to which the demand for the supply of current had increased 
since 1893, Alderman Higginbottom said that when the new gene- 
rator was completed there would be plant available for 220,000 
8-candle lamps. The number of lamps had increased during the 
two years at the rate of 46,000 per year, and the present rate of 
emand was equal to, if not greater than that. The new applica- 
tions for electric current averaged 12 per week. The average price 
charged for the current was one of the lowest in the kingdom, being 
98d. per unit. The arc lights in the street were supplied at the low 
price of 2d. per unit, and future extensions of the arc light would be 
supplied at that price, or even less. The Committee had decided to 
recommend the Council to do away with the present charge for meter 
rente, and this would mean а reduction to the consumers of about 
£2,000 per annum. This would do away with what had been felt to 
be a hardship to small consumers.—Oouncillor J. Phythian and Mr. 
C. H. Wordingham afterwards gave evidence in support of the appli- 
cation, the latter gentleman explaining the pro works in detail. 
There was no opposition to the application. 


Mirfield.—Mr. W. H. Priestland has been engaged by the 
Mirfield District Council to take all necessary steps for obtaining a 
provisional electric lighting order. 


Motherwell.—Last week the Police Commissioners had 
under consideration a scheme of electric lighting for the burgh 
recommended by their consulting engineer, Dr. Kennedy. The esti- 
mated cost of the scheme, allowing for contingencies, ‘engi 
charges, &c., is put down at between £23,000 and £24,000, which will 


provide private lighting, and also street lighting with 30 arc lamps and: 


400 32-0.P. incandescent lamps, and also a supply of motive power. 
The report was approved of. 


Newbury.—A memorial from residents askiog the 
Council to provide electric light, has been referred to the Gas Com- 
mittee to report upon. 


Newton.—The District Council has decided not.to take in 
hand the matter of electric lighting at present, but to leave it to a 
private company. | 


Nottingham.—The applications for current during tlie 
past 12 months have been 670. The works are being considerably 
extended, and new mains beicg laid. At present the works Es 
to 2,200 H.P., but by the end of the year 400 Н.Р. more will be added, 
and when the extensions are completed, there will be 7,000 Н.Р. 


Petersfield.— Last month the Urban District Council, in 
spite of much | opposition, resolved to apply to the Board of Trade 


to act. 


Poplar.—The Local Government Board has replied to 
the Guardians that it will consent to the repayment of the loan for 
the electric lighting of the workhouse balag spread, as to £3,000 
over 80 years, and as to £6,000 over 15 years, or alternately the 
whole amount over 30 years. | 


Rawmarsh.—A member of the Urban Council intends 
to propose that а Committee bs formed to consider and recommend 
to the Council the best means of lighting the compulsory area with 
electricity under the provisional order recently obtained. У 


Rugby.—The Urban District Council have iseued the 
necessary statutory notices of their intention to apply to Parlia- 
ment for a provisional order. 


Russia.—A. large new central station is being 
in the town of Kiew. The plant will comprise two Babooek-Wiloox 
boilers, two large steam engines, by Messrs. Schichau, of Elbing, 
Germany, and two 400-kilowatt dynamos by Messrs. Brown, i 
and Oo., of Baden, Switzerland. 


Shoreditch.—O wing to increasing demand, the Vestry 
has given notice that it cannot guarantee to supply new applicants 
until after December 31st, when the additional plant, which 
will moet than double the present output of the station, will be 
available. 

The Vestry Technical Instruction Committee is starting a class of 
instruction in the theory of electric fitting. 

(Continued on page 637.) 
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THE GLASGOW MUNICIPAL ELEOTRIC 
TRAMWAYS. 
(Concluded from page 598.) 
TaKING up the story at the point where we broke off last 
week, we will proceed to speak of the permanent way con- 
struction. In lay- 
ing out the sys- 
tem fewer roadway 
difficulties have 
been encountered 
than arises in 
many towns, save 
for the incident 
of the St. Rollox 
railway bridge. 
The roadway is 
for the most part 
of considerable 
widtb, the nar- 
rowest portion 
slong the entire 
route being 81 
feet wide. At 
this point there 
may be occasional difficulties in operating quick traffic, 
because there is not sufficient road room outside the 
rails to accommodate ordinary vehicular traffic, conse- 


GENERATOR AND SWITCHBOARD. 


thus tend to delay the car behind. It is stated that the 
shortest distance between the outside rail and the kerb at 
any point on the system is 8 feet, but our impression, а 
hasty one, however, would have made it about 6 feet, 
or even less than that near St. Rollox Bridge. The 
difficulties experienced in this direction, however, wi'l 
serve to demon- 
strate the peculiar 
advantages of elec- 
tric tramways. 

. The permanent 
way construction 
does not differ from 
the usual prac- 
tice employed 
at the present 
time. It is 
Bpecially designed 
to meet the con- 
ditions of heavy 
traffic, and is in 
consequence of 
a very solid 
character. ' 

Firat of all, the 
road was excavated to в depth of 1 foot 1 inch, and on 
this а layer of “Portland cement" 6 inches thick 
was laid; on this concrete bed the rails were laid, and 


GENERAL VIEW OF ENGINE Room. 


quently on two cars approaching each other from 
opposite directions, vehicles in order to avoid the on-coming 
cars will be compelled to follow the line of rails, and will 


then there followed a grouting of bitumen and granite chips. 
The roadway between the rails and for a distance of 18 inches 


on the outside of the rails is paved with granite setts. The 
F 
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gauge of the track is 4 feet 74 inches, a girder rail weighing 
100 lbs. per yard being employed. The chief measurements 
of tbis rail are that it has a depth of 63 inches, the width on 
head is 14 inch on roll, 34 inches overall, while the width of 
the base is 64 inches. They are made in 45 feet lengths, 
and were delivered by the makers ready drilled for bonds, the 
diameter of the hole being 1,°,th inch. We understand that 
the [advantage of 
as long a rail as 
possible being 
recognised by the 
makers, the latter 
por EE of — 
track was equi 

with rails of 60- 
feet lengths. The 
rails are held 
together by means 
of steel fish-plates, 
which weigh 48 
lbs. per pair. They 
are 24 inches in 
length, and are 
provided with six 
bolt holes, the 
diameter. of the 
bolts being 1 inch. 
At intervals of 7 
feet 6 inches steel 
tie-bars .are em- 
ployed, the size of 
the bar being 2 
inches by 3thinch. 
Drain. rails are 
used at certain 
points. The rails 
are bonded to- 
gether by means 
of Daniel bonds. 
They are double 
copper bonds of 
0000 B. & 8, 
gauge, the lergth 
of each bond being 
2 feet 43 inches. 
In addition, the 
rails аге cross- 
bonded at inter- 
vals of 135 feet, 


kerb, They are fixed at an average distansa apart of 
120 feet, the total length of pole is 31 feet, and they are 
sunk in the ground to the extent of 6 feet 6 inches. The 
poles were drawn by the National Tube Works Company, of 
Dock House, Billiter Street, London, from extra heavy mild 
steel pipe composed of three sections. They were raked 
away from the vertical about 8 iaches to allow for the strain 
on the span wires. 
The span wire is 
ар to the 
side poles through 
the intermediary 
of an insulator by 
means of an iron 
ring. At certain 
points along the 


i route the side 
, poles have been 
| displaced by orna- 


mental rosettes 
attached to build- 
ings by means of 
four Lewis bolta, 
The span wires 
are supported in 
a kind of barrel 
arrangement from 
which they are 
insulated, more- 
over the support 
for the wire ii 
insulated from the 
building. 
Through the 
courtesy of Mr. 
Blackwell we are 
able to give draw- 
ings Showing the 
details of the 
rosette. The 
trolley wire is, of 
course, double 
throughout, and 
consists of 00 B. 
and 8, gauge 
copper, having a 
conductivity of 
98 per cent. and 
а breaking strain 
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the diameter of 
the cross-bond 
wire being the 
game as that of the 
ordinary bonds. 
We made some reference in our last issne to the method 
of suspending the overhead wire. It will be remembered 
that the system is that known as cross suspension, the trolley 
wire being held centrally over the track by means of strand 


MOTOR ON AXLE, OPENED. 


wire stretched from side to side of the street. This is the 
general method adopted, but on a short section some three- 
eighths of a mile in length, the trolley wire is supported by 
double arm centre poles. For the most part the cross sus- 
pension wire is attached to posts placed at the edge of the 


CARS IN A CROWDED THOROUGHFARE. 


of 6,000 Ibs. The 
ears supporting the 
trolley wire are 18 
inches in length, 
and are soldered 
to it. As the trolley on the car is of a somewhat rigid 
character, the overhead wire is necessarily made more flexible 
than is generally the case with the side bracket suspension ; 
moreover, as the trolley pole has practically no lateral play, 
it is incumbent to place the overhead wire in the centre of 
the track. In such a case а somewhat large nnmber of guy 
wires are necessary at sharp curves; but in spite of this and 


METHOD OF SvsPENDING MOTOR. 


the fact that wherever there is an overhead wire there must 
be a gaard wire, the whole of the wiring is singularly neat 
and unobjectionable. The guard wires are of No. 6 B. D. 
iron wire, and are supported on separate guard wire spans 
placed about 6 inches above the trolley. If it were not п:068- 


— 
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The leading-in wires between the section boxes and the 
trolley wire are led down from the section box in a separate 
conduit to the nearest pole, and then up the pole and out on 
the saspension wire to the trolley wire. 

The feeders are placed underground, and have a section of 
"5 square inch. They were manofactured and laid by Messrs. 
Siemens Bros. ; 

The power station is situated within half a mile of the 
northern terminus of tbe line, and adjoins the car sheds. 
There is, apparently, ample room for extensions, and one of 
the end walls is of а temporary character, and consists of 
corrugated iron. A chimney 100 feet high has been erected, 

METHOD ов SUSPENDING WIRE TO BRACKET. and will, no doubt, accommodate a good deal larger plant 

than is at present provided. The boiler room is by no means 

| large, being 46 feet wide and 88 feet їп length. There are 

afford immunity from accident necessitates a double system of at present erected two Babcock & Wilcox boilers, each of 
wiring throughout. A noticeable point of difference from which will develop 250 H.P. They have a heating surface 


sary to provide protsotion for telegraph and telephone wires, 
the overhead system would scarce be noticeable ; as it is, to 
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f, 
d English practice in overhead construction is in the method of 2,580 square feet, and a grate area of 51 square feet 
and are designed to evaporate 7,500 lbs. of water. Vicar’s 


| of suspending the trolley from the bracket arms. Oa the 

Bpringburn Road there is, as we have already mentioned, а 

short length of line where double arm bracket poles are used ; 

from end to end these double arm brackets measure 11 feet 

| 6 inches, and, as a matter of fact, project considerably 

beyond the centre of the track. The trolley wire is attached 

to this throngh the medium of a short length of cable 

arranged parallel with the arm; the precise method will, 

however, be seen on referring to the detail drawing. This 

arrangement obviously gives more flexibility than is obtained 

when the trolley wire is rigidly attached to the arm. The 

whole of the overhead work has been done for the Westing- 

house Electric Company by Messrs. Macartney, McElroy and 
Co., of Landon and New York. 


In accordance with the Board of Trade regulations, the — 
line is divided into half-mile ла which are fed from Buse Dos СОНЫ (Seo Vox opened, gan. 
&ection boxes that ted to the feeders. А 
вле сопсоо automatic stokers are employed. The whole of the steam 


The section boxes are of cast-iron, the main cables being t , € 
brought up from the conduits to the switches inside. In pipes are in duplicate, and the appearance of the 
each section box there is a telephone, a eet of lightning engine room 18 improved by them being placed under 
arresters is also provided for protecting the cables the floor. The exhaust steam passes into a Worthing- 
from lightning. Each main feeder is also protected by fuses. ton condenser, with water circulating round it, and is then 
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cooled in a Worthington cooling tower. If necessary, 
exhaustion to the atmosphere can be easily effected. "The 
water, both for boilers and condensing purposes, is obtained 
from the city mains. ! 

It is, perhaps, worth while to give a short description of 
the condensing apparatus. It consists of horizontal com- 
bined air and cir- 
culating pumps in 
connection with a 
surface condenrer. 
The steam cylin- 
dera which drive 
both air and cir- 
culating pumps 
are compound. 

The condenser 
may be said to 
consist of two 
parts: the con- 
denser in which 
the exhaust steam 
of the main engine 
or engines i8 con- 
densed, and the 
tower in which 
the heated dis- 
charge water from 
the condenser is 
cooled to proper 
temperature, to be 
used again in the 
condenser for the 
further condensa- 
tion of the exhaust 
steam. Ав this 
process is carried 
on continuously, 
only a very emall 
supply of circulat- 
ing water is re- 
quired. 

The tower consists of a cylindrical steel shell open at the 
top, supported upon a suitable foundation, and having fitted 
at one side a fan, the function of which is to circulate a 
current of air through the tower and its filling. This filling 
consists of layers of cylindrical tubular tiling, which rests 
upon a grating supported by a brick wall extending around 
the circumference of the tower. The heated discharge 


View oF BOILERS. 


water from the condenser enters the tower at the side, passes 
up the central pipe, is delivered on the upper layer of tiling 
and over the whole cross-section of the tower by a distri- 
buting device consisting of four pipes, which are caused to 
rotate about the central water pipe by the simple reaction of 
the jets of heated water issuing from one side of each pipe 
after the manner of a Barker’s mill. The water thus 


WESTINGHOUSE CONTROLLER. 


delivered spreads over the outside and inside surfaces of the 
walls of the tiling, and forms a continuous sheet, which is 
presented to the action of the air. The tiling are placed on 
end in horizontal layers, one upon the other, and packed as 
closely as possible, the walls of each individual tile of each 
successive layer being disposed so as to come opposite the 
air spaces of the 
next lower layer, 
breaking joints, as 


being in this dis- 
position to break. 
up both the cur- 
rents of air and 
water, во that the 
most thorough and 
extended contact 
will take place. 
If there are ten 
layers of tiling 


there are nine 
places, in addition 
to the original 
Spreading at the 
top, at which 
there is а com- 
plete redistribu- 
tion of the water. 
It wil be seen 
that each tile must 
rest on at least 
two, and possibly 
three, in the next 
lower layer. As- 
suming, however, 
that each tile rests 
on only two others, 
a given quantity 
of water, placed 
on any one tile 
in the top layer, will be divided over at least two tiles in the 
gecond layer, three in the third, four in the fourth, and во 
on, until it becomes spread over 54 in the lowest layer on the 
grating. 

The air is distributed in an equally good manner, and there 
is a large, free area with equal facility for its passage upward 
over the entire cross-section of the tower. 'The heated water 
falling through the tower is cooled by three processes: first, 
radiation from the sides of the tower; second, the contact of 


Watt ROSETTE. 


cool air; and third, evaporation. This latter is by far the 
most important, as the evaporation of a pound of water 1D 
this way carries off about 1,000 units of heat, and enables a 
pound of steam to be condensed in the condenser. As quite 
a proportion of the cooling is done by the first two processes. 
the evaporation of water in the tower must be less than the 
water formed by steam condensed in the condenser. Conese- 
quently, the supply of circulating water is constantly aug- 
mented, and requires no replenishing. The cooled water 
falls from the grating to the subsiding tank at the bottom, 
and is from there drawn by the condenser to perform con- 
densation again. i 


it were, the object 


in a tower, then 
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The tower which has been supplied to Glasgow is 12 feet 
diameter and 31 feet high. It is filled with vitrified fireclay 
pipes, and is provided with a fan 84 inches diameter, to cir- 
гае the air through these pipes in contact with the warm 
water coming down from the distributor at the top. 

The engine room is 61 feet in length and 36 feet 
in breadth. There are already in position three sets of 
plant, which consist of M'Intosh & Seymour engines of the 
horizontal tandem compound type, direct coupled to 
Westinghouse generators. At 200 revolutions per minute 
each of these engines will develop 800 Н.Р. The following 
are the principal measurements :—H.P. cylinder, 11 inches, 
L.P. cylinder, 22 inches, and the stroke is 24 inches. They 
are governed by a fly-wheel governor placed on the expansion 
valve of both cylinders. 

As we have said, the generators have been bnilt by the 
Westinghouse Eleotrio and Manufacturing Company. They are 
of the standard railway type, compound wound, being over- 
compounded 5 per cent. to allow for variations in engine 
speed and loss on main feeders. Oompensating cables 
between the generators are not taken to the switchboard, but 
in every case there is а separate pedestal switch close to each 
dynamo. The generators are reputed to have an efficiency 

of 94 per cent., the combined efficiency of engine and gene- 
rator is given at 85 per cent. The details of the tests made 
show that the plant had to ron 24 hours at full load, and for 
half an hour at 50 per cent. overload. 

The switchboard is of the standard Westinghouse pattern ; 
there are three generator panels and four feeder panels. In 
the centre of the board is a panel set apart for the Board of 


Fuse Box ОРЕК. 


Trade instruments and the main recording instruments. At 
the back of the board the rheostats for the generators are 
Placed, and are connected through the marble panels to a 
shaft operated by a wheel in front. The main ammeters and 
voltmeters are ail of the Weston type. | 

At the back of the board the bus bars and the main ter- 
minals are во arranged that the board сап be added to 
ш! without any alteration in the existing arrange- 
. There is no woodwork or combustible material employed 
Ш connection with the manufacture of the board, the instru- 
ments being mounted upon marble slabs in a framework of 
angle iron, 

It now becomes necessary to refer to the rolling stock, 
Which, ag may be judged from the illustrations, possesses 
Some rather novel features. The equipment for the present 

18 to consist of 25 cars, 21 of which are to be aingle-deck 
ype, and four are to be provided with outaide seata, the latter 
being in the nature of an experiment. The majority of the 
cars are 83 feet 6 inches in length, and the entrance is in the 
centre, the vestibule dividing the vehicle into two portions, 
One of which is reserved for smokers, the only penalty attach- 
bi to smoking being that there are no windows, waterproof 

айв being provided to protect ngers from wet, These 
cars are mounted on double bogies, which have a wheel base 
of 4 feet, the wheels being of chilled iron and 30 inches in 
diameter, The height of the cars inside, from the floor level, 


is 7 feet 94 inches, ventilation being secured by the monitor 
roof, which is furnished with side panes. The seating capacity 
of the large cars is 50 passengers. The donble-deck cars 
are a good deal shorter than the donble-bogie cars, and have 
a wheel base of 6 feet. The Westinghouse Company have 
supplied the electrical шш for most of the cars, though 
we believe that supplied by other makera does not differ 
materially from it. The Westinghonse apparatus for each 
car consiste of two 89 Westinghouse motors each of approxi- 
mately 95 Н.Р. A series parallel controller is placed at each 
end of the car, and the chief feature of this is that it is possible 
by it to make the motors act as an electric brake, This is 
done by the handle being reversed to its fullest extent, and 
thereby engaging in a gearing which brings into operation a 
second spindle shown at the right-hand of the controller; 
this immediately has the effect of reversing the flow of 
magnetism in the armature of the motors, and causes them 
to exert a pulling effect on the wheels, The motors, 
in fact, become generators, and the current so produced is 
taken up by resistances. By increasing and decreasing the 
amount of resistance in the circuit, the braking action may 
be regulated at the will of the driver. There are also on 
the cars a maiu motor circuit switch, automatic circuit 
breaker, a cat-out, and lightning arrester. 

The main fuse of the car is an ingenious arrangement. 
We have illustrated the box in which it is carried. The fase 
consists merely of a copper wire placed in position in the 
box, and upon the lid being closed, two copper bande, 
carried on discs, the edges of which are shown pro- 
jecting from the box lid, are jammed on to it. When 
the fuae is b'own the lid is pulled open by the handle shown, 
and the two ends of the fuse are usually found adhering to 
the copper bands. The chief feature is the ease and rapidity 
with which a fuse can be replaced. Each car is fitted with 
a Vandorn coupler and the usual pedal sand box; there is, 
in addition, a collision fender made of angle iron, and a life 
guard in the form of а wire cradle. 

It is proposed that the service of electric cars shall b» one 
of 24 minutes, and fixed stopping places being arranged 
every 220 yards, the average speed per hour, including stops, 
being 7 miles, | 

It should be mentioned that the work bas been carried 
out to the iiM and under the supervision of Mr. John 
Young and Mr. Clark. Ав we have already pointed out, the 

rincipal contractors for the work were the Westinghouse 

lectric Company, Limited, and the principal sub- 
contractors were Mr. Robert Blackwell, Messrs. ey, 
McElroy & Со., and Messra. Siemens Bros, | 


ELECTRIC LIGHTING NOTES. 


(Continued from page 632.) 


Stourbridge.— Last week the Urban Council appointed 
the “Electric Powers Committee to promote the application for a 
provisional order for electriclighting, with power to employ and con- 
sult an electrical engineer for the purpose. | 

Swinton.—The Swinton and Pendlebary District Council: 
have decided to promote a provisional order for supplying electricity: 
for lighting and tramways. A Committee has been appointed to 
instruct the Parliamentary agent to proceed with the order. 

Tobermory.—The Burgh Commissioners have received а 
letter from the Acetylene Gas Generator Company with reference to 
the lighting of the borough, but will allow it to lie on the table 
meantime pending a consultation with Mr. Yorke, electrical engineer, 
as to the advantages of the electric light. Mr. Allan, of Aros, has 
arranged with Mr. Yorke for an installation of the electric light at 
Aros House, Baliscate House, and the residence of Mr. Weston, the 
estate manager, at a cost of £700. | 

Totnes.—Messrs. Handcock & Dykes, electrical engineers, 
of Westminster, who intend to acquire the Totnes town mills and 
their water supply for electric lighting to supply the town, have 
approached the Town Council, who have not to oppose the 
firm obtaining a provisional order, subject to conditions being mutually 


arranged. 
Uckfield.—On Monday evening the Uckfield Rural Dis- 
trict Council had before them an application from the Crowborough 
Gas Company for resolu*ions to be passed by that body favouring 
the company’s endeavours to obtain a provisional order for powers to 
supply electricity throughout the rural district of Uckfield. The 
uncil refused to accede to the request on the ground that it would 


Council 
give the gas company а monopoly throughout the district. 
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Warrington.—The lighting of the borough by electricity 
has been under tbe consideration of the Sanitary Works Committee 
and the Electric Lighting Bub-committee, and Mr. A. H. Preece has 
been requested to prepare а scheme. 


Wellingborough.—The Highway Committee recently 
recommended the Council to consider the question of a refuse 
destructor with a view to using the same for electric lighting, but 
the Council last week deferred the consideration of the matter, it 
being stated that very shortly the town would have to provide for 
dealing with the refuse. 


Weston-super-Mare.—It is understood that subject to 
the approval of the Council it has been agreed by the Lighting Oom- 
mittee to lease & provisional order to the Electrical Power Distribu- 
tion Company for а period of 10 years, after which the Oouncil will 
have the option of purcbasing the electric light installation st a fair 
valuation on giving 12 months' notice. It is further stated that the 

rice per fixed lamp is expected to work out at about 211. per 
Board of Trade unit, and a guarantee is arranged for that the total 
cost eball not under any circumstances exceed 24d. For private 
lighting the charge will, it is said, be 8d. per unit for the first hour 
and 24. afterwards. All specifications, plans, and machinery, &c., 
are to be approved by the consulting engineer, the company sgreeing 
to pay all the costs hitherto incurred in obtaining the provisional 
order and any fees due to tbe consulting engineer. These are, briefly 
stated, the conclusions believed to be arrived at. It is thought that 
a local syndicate will possibly appeal to the Board of Trade, as they 
were first in the field for the town’s provisional order, and it is also 
stated that the syndicate are prepared to offer as reasonable terms as 
any other negotiating parties. 


Whitehaven.—It is stated that the electric lighting 
undertaking is making rapid progress. With the applications now 
received for current, the plant at the lighting station will be pretty 
well occupied during the winter. Five dynamos are already required, 
with a sixth as a stand-by. In the spring the rec: nt purchase of 
adjoining property will be utiliscd for the purpose of ı xtension. Two 
new boilers will be put in, and there will be a very considerable 
addition to the generating plant. | 


Wormit.—With reference to our note of October 14th 
regarding the lighting of Wormit, near Dundee, the British Illu- 
minating Company, of Edinburgh, write as follows:—' As your 
notice conveys ай erroneous ides, kindly allow us to state that the 
village is to be lighted in the first instance by а steam plant which 
will be complete in iteelf. Mr. Stewart, however, intends building 
& windmill, which will be used for charging the accumulators belong- 
ing to the installation, which will enable him to form an idea of i 
capabilities before going further in the matter. We might point ont 
that he intends moving his works to Wormit, and the generating 
plant will be on his works, so that we may reckon on a very high 
plant efficiency." 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Brighton.—At the last meeting of the Town Council the 
General Purposes Committee reported the receipt of a letter from 
Mr. Н. Reason with reference to an application by the British Elec- 
tric Traction Company to the Board of Trade, for sn order under the 
Light Railways Act, to supply electric tramways in a part of Sussex, 
including Brighton, and requesting an interview for representatives 
to discuss the matter. It was resolved that in the opinion of the 
committee the Council should themselves undertake the construction 
and working of tramways in the borough, and that Mr. Reason be 
informed that they do not deem it advisable to entertain the scheme 
of the British Electric Traction Company. It was further resolved 
that in the event of the above resolution being approved by the 
Council, the town clerk do communicate the purport thereof to all 
other companies and persons having submitted proposals for con- 
structing tramways and railways in Brighton. Alderman Reeves, 
in moving the confirmation of the committee's proceedings, said 
they had resolved to oppose the company's application to 
the fullest extent, and for very many reasons. They had a 
strong opinion that the Light Railways Act was never passed 
with the intention of enabling companies desiring to make profit to 
go into towns, but to sive outlying rural districts facilities for 
conveying goods to railway stations or some neighbouring town. 
They also the strongest objection to any company obtaining the 
power to deal with the streets. There could be no question that if 
tramways were to come in Brighton the Corporation could give 
better facilities to the public. He took it that possibly they would 
not have moved so quickly in the matter as they were now prepared 
to do but for the applications from private companies. They could 
not act the part of the dog in the manger. These companies were 
putting them to great expense in defending themselves in the House 
of Commons, and no doubt the effect would be that next year there 
would be before the Council a definite scheme for tramways in 
Brighton. The resolution was agreed to. 


Carlisle.—The General Purposes Committee has received 
a letter from Messrs. Pritchard & Oo., Birmingham, containing the 
proposals of the promoters as to the construction of the tramways, 
and а deputation has waited upon the committee with respect 


thereto. The promoters ask for consent to the employment of the 
overbead wire system. The Council has referred the matter to Prof. 
Kennedy to report upon the different systems of electric traction. 


Clontarf.—At a recent meeting of the Clontarf Commis- 
missioners letters were read from the Board of Trade, and their 
inspector, Sir Francis Marindin, relative to the application of the 
Tramways Company for permission to increase the speed of their cars 
on the Clontarf line. After some discussion, in the course of which it 
was remarked that 12 miles an hour during day time, and 10 miles an 
hour at night would not be regarded as excessive speed, it was 
ordered that the matter be again brought before the Board. 

It seems that the Dublin Southern Tramways Company has asked 
the е of Trade to holda local inquiry on the subject of the 
spee | 

Dewsbury.— The Corporation electrical engineer, Mr. О, М. 
Jonas, is preparing plans for a sysfem of electric trams for the 
municipal borough and the districts of Heckmondwike and Ravers- 
thorpe. Next month an application is to be made by the British 
Electric Traction Company, Limited, London, under the Light 
Railways Act, for powers to construct lines in the district. The 
Dewsbury Corporation, however, has decided to oppose the company 
and also to ask neighbouring suthoritics to join them in promoting а 
local scheme. The company’s engineer bas been in the district 
several times surveying, and the application is likely to be proceeded 
with. Powers are to be asked for to constzuct lines from Dewsbury 
to Cleckheaton, a distance of about 5 miles, in one direction; and 
also for Dewebury to Ravensthorpe, a distance of about 2 miles in 
another direction. If the company’s application is granted the over- 
head system will be adopted, and it is said the work will be prc- 
ceeded with at once. The population of the districts through which 
the lines will pass is upwards of 100,000. There is a system of steam 
trams from Dewsbury to Gomersal, the distance between these two 
places being about 5 miles, and the local company has been 
spproacbed by the British Electric Traction Company with a view to 
the latter taking over the concern. 


Dudley.—A special meeting of the Dadley Town Council 
was held on Monday evening for the purpose of considering the 
proposal of the British Electric Traction Company ќо take over the 
tramway from Dudley Station to the borough boundary, electrically 
equip it, and so make a continuous electrically worked line from Dudley 
to Btourbridge. A communication was read from the company stating 
that they were desirous that tbe line through Dudley should be 
traneformed with a view of their being able to supply a through 
service concurrent with the service through Brierley Hill to Stour- 
bridge. The present, the company considered, was в most opportune 
time to do the work, seeing that they had now all the workmen and 
materials on the spot.. The Stourbridge section, it was stated, would 
soon be completed. The Council gave its consent conditionally. 


Italy.—In connection with the experiments with accumu- 
lator traction about to be carried out on the railway between Milan 
and Monza, La Società delle Ferrorie delle Mediterranea has just 
placed contracts with Messrs, Grondona, Corri & Oo., of Milan, for 
two special railway carriages arranged to receive the battery, &c., 
with Messrs. Schuckert & Co., of Naremburg, for the necessary 
electromotors, controllers, and other apparatus, and with Mesers. 
G. Hensemberger, of Monza, for the supply and maintenance of 
two complete batteries and accumulators. 


Limerick.—The Corporation last week decided to refer 
the Limerick Electric Tramways Company's scheme to а committee 
of the whole house. Messrs. O'Connor and Dadley, solicitors, Dublin, 
have postponed their application for а like schemo, as nothing could 
be done until the Spring Astises, and their principals did not think 
a tramway scheme would pay unless ia conjunction with one for 
supplying electric lighting to the city. 


Liverpool. Pursuant toa resolution of the Tramways Com- 
mittee, “ That the city engineer report generally as to carrying out the 
reconstruction of existing lines and the construction of the new lines, 
authorised by the tramways order of 1898, for electric traction," Mr. 
Brodie has issued а report. He remarks that in connection with the 
construction of the new lines, and the reconstruction of the existing 
lines generally to suit the requirements of electric traction, it has 
been customary for the Health Committee to pave tramway streets 
from kerb to kerb at the same time as the tramways are being laid, 
and as the estimstes for paving works to be executed by tbe Health 
Committee during the ensuing year are now being framed it is 
desirable that the Tramways Committee should at sn early date 
decide which of the newly authorised lines ure to be laid next year, 
so that the Health Committee may be enabled to inclade in their 
estimates the cost of the street works outaide tramway limits, which 
will be а charge on paving capital account. The committee will no 
doubt desire that in addition to the Aigburth Road and Croxteth 
Road extensions, the Smithdown Road extension should be proceeded 
with at an early date, and tkese lines can be readily constructed 
witbout materially interfering with the existing lines of traffic. 
After & careful consideration of the streets of Liv 1 and the 
lines of tramways generally, it appears to the city engineer that 
in the other districts of the city, at any rate, it will always be 
necessary to maintain certain of the main lines of traffic 
through the principal thoroughfares radiating from the business 
centre cf the city to the outskirts. Taese trunk lines constitute a 
very large proportion of the total mileage of the existing tramways, 
and he is of opinion that the most convenient course to adopt would 
be to reconstruct these main lines in such an order as would effect 
the greatest saving in maintenance charges. The Tramways Com- 
mittee should, if possible, now decide how much of the existing, 
tramways ате to be reconstructed for electric traction during the 
cuening year, and the city engineer, after carefully considering the 
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condition of the existing lines, has come to the conclusion that the 
following are those which should first гесгіуе attention— West Derby 
route, from West Derby to Moss Street; Stanley Road route, from 
the city boundary to Commatation Row ; Kensington route, from Old 
Swan to Moss Street ; Walton route, from Spellow Lane to the Old 
Haymarket. It would probably be found convenient to continue the 
Smithdown Road route along Parliament Street to tho Park Lane 
electric line, leaving the reconstruction of the existing lines in Grove 
Street, Oxford Street, and Mount Pleasant, until Parliamentary 
powers are obtained for the laying of & double line throughout this 
length. Mr. Brodie understands that probably 12 months will 
elspse before the new generating station to bs erected in Pumpfields 
vill b be so far completed as to be able to supply electric power in 
sufficient quantities for working these lines by electricity, but it 
is pointed out that when these lines are reconstructed they will 
be available for horse traction in the same way as the Dingle route is 
worked at the present time, and, farther, it would not be necessary 
to erect any poles or overhead work until the electrical power 
becomes available. In these recommendations the city engineer has 
мгпшей that the system to be adopted on the outlying lines will be 
the overhead electric trolley system, but should any other system 
be adopted he would still recommend dealing with the lines in the 
ame order. The total length of new lines recommended to be 
constructed is as follows:—Aigburth Road extension 2} miles; 
Croxteth Road, ?-mile; Smithdown Road, 54 miles; total, 84 miles. 
The total lengths of existing lines recommended to be reconstructed 
are a8 follows:—West Darby route, from Weat Derby to Moss Street, 
5 miles; Stanley Road route, from the city boundary to Commutation 
Row, 44 miles; Kensington route, from Old Swan to Moss Street, 
4j miles; Walton route, from Spellow Lane to the Old Hay- 
market, 41 miles; total, 18} miles. The estimated coet of the 
street works, exclusive of overhead or underground electrical ( qoir- 
ment, wil be:—New lines: Aigburth Road extension, £15,660; 
Croxteth Road, £5,220; Smithdown Road (including Parliament 
Street), £30,930; total, £51,810.  Reconstraction: West Derby 
mute, £25,000; Stanley Road route, £22,500; Kensington route, 
£32,500; Walton route, £21,250; total, £91,250. 

The Tramways Committee announce that Councillor Rutherford 
will be appointed chairman during Mr. Wm. Oaltorie’s year of 
office as Lord Mayor. Since the Council adopted, experimentally, 
the overhead trolley system, great diversity of opinion has been 
lecally expressed as to the wisdom of the decision, on various 
grounds, and “‘alarmists” are bringing forward their strongest 
arguments as to the dangers of overhead electric wires. 


Manchester.—The City Council on Wednesday passed 

a series of resolutions which mark the first formal steps in the direc- 

tion of acquiring the tramways and working them under the Cor- 

ration. The town clerk was authorised to serve notice upon the 

chester Carrisge and Tramways Company, requiring them to sell 

to the Oouncil certain portions of their undertaking, together with 

the plant, The Council bave already practically decided to adopt 
the overhead wire system for working the cars. 


Merthyr.—AÀn exhaustive inquiry was held at Merthyr 
last week by Lord Jersey and Colonel Boughey, Light Railway Com- 
missionere, respecting the light railway connecting Merthyr Dowlais 
and Сеп. The promoters are the British Electric Traction Company. 
After evidence for and against, Lord Jersey said it would appear 
that the local authorities and the general public considered these 
milways would be an advantage, and they would be prepared to re- 
commend to the Board of Trade that an order be issued. 


Middleton.—The Middleton light railway scheme, which 
has been approved by the Light Railway Commissioners, came 
before Bir Courtenay Boyle, at the Board of Trade on 20th inst., for 
confirmation. The scheme is promoted by the British Electric 
Traction Company, and is for the provision of a light railway or 
tramway through the districts of Rochdale, Castleton, Middleton, 
Chadderton, and thence into Oldham. The various Corporation: 
interested were represented. The proceedings were private. The 
various Clauses in the order were gone through, and arguments 
heard on disputed points. Во far ss the Oldham part of the 
Кеше is concerned it is understood that as the result of the pro- 
ceedings the promoters, who were represented by Mr. B. Morse, are 
to have the powers to make the line as proposed four hundred yards 
into Oldham, but the powers are not to be exercised for a period of 
two years, and the Corporation intend to goto Parliament for powers 
in the meantime to constract the line themselves. 


Twickenham and Hounslow.—The proposal of the 
Drake & Gorham Electric Power and Traction Com y, of which 
notice was given to the Twickenham District Council at their last 
meeting, is to run a light electric railway from the foot of Richmond 
Bridge, through the populous and new district of St. Margaret's, 
thence to Twickenham and through Whitton to a terminus near the 
main thoroughfare at Hounslow, a distance in all about six miles. 
It wonld connect two very populons centres, and afford a means of 
through, cheap, and s y communication from Hounslow to 

chmond. A large portion of the Jine, however, will pass through 
undeveloped, and open garden land, and it will run directly outside 
the gates of the 1585 Government Military School of Music at 

bitten, which may incur opposition on the part of the War Office, 
who are anxious for as much quietude as possible for the students. 
А part of the line is also within а short distance of the Government 
Observatory at Kew, and will be quite as near to the establishment 
M war the abandoned proposal for an electric railway line over 
Richmond Hill to Kingston, promoted by the West Metropolitan 
way Company, and to which it was intimated objection would 

be таей on the ground that the electric currents might interfere 
With the. working of the apparatus at the Observatory. As the 


Government intend extending the вооре of the Observatory, it is 
quite feasible that any objections would he urged with double force. 
The construction of a Jine from Brentford through Isleworth and so 
on to Twickenham and Hampton Ooart, has been mooted, but a great 
portion of this line would run near the Observatory, although on the 
other hand, part of the new line from Kew to Hounslow i$ almost 
т, contiguous to that establishment as the Richmond Hill route would 
ave been. | 


Wallasey.—The question of the purchase by the Wallasey 
Urban District Council of the tramways of the district now owned 


by a private company was practically settled at the close of last week, 


when a meeting of ratepayers by a majority approved of the Council's 


suggestion to promote a ВШ in the next session of Parliamect. 
Electrical equipment is suggested. The cost of the tramways pur- 


chase is £102,000. In this connection the expenditure estimated 
by the Electrical Committee is £9,800, and the profit of ths first 
year’s working, it is stated, will be £304. A poll has been demanded 
and is to be taken for testing the views of the ratopayers at lirge. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communication with Australia.—In the 
report of the accounts of the Eastern Extension Telegraph Company 
for the half-year ending June 30th, we find that the general reserve 
fund was debited with the cost of a partial renewal of the Java- 
Port Darwin “duplicate” cable. Last week we pointed out that 
some of the cables of this company might be interrupted without the 
public being made aware of the fact; we then referred to the 
solitary cable which runs between Bsnjoewangie and Singapore, 
the only alternative to which cable is afforded by the Dutch land- 
liaes running through Java. From the above half-yearly report we 
see, however, that during the period of renewal of this "' duplicate ” 
cable between Banjoewangie and Port Darwin, communication with 
Australia must have depended entirely on the original cable laid 
between Port Darwin and Banjoewangie 27 years ago, that is, if we 
except the cable from Banjoewangie to Roebuck Bay, which Mr. J. 
Denison Pender has pointed ont is dependent on the long coast land- 
line from Roebuck Bay to Adelaide, and which in a letter to the 
Chancellor of the Exchequer he describes as being “ more or less 
unreliable.” j 

Huddersfield Telephones.—The Postmaster-General has 
informed the Corporation that he will be prepared to grant that body 
a telephone license on the necessary powers being granted them by 
Parliament. A condition of the license is that it expires in 1911. 

Manchester Telephones,— Yesterday а deputation from 
the Manchester Oorporation was to interview the Postmaster- 
тм in regard to the telephone question so far as concerns Man- 
chester. 


Telegraphic Interruptions and Repairs :— 


Cars. Down, | 


West Indies— 
Bt. Lucia St. Vincent eee Sept. 24th, 1898 eee „өф 


Ашазоп Company's cable— 
Oable be 


Repaired, 


yond Gurupa . June 8th, 1898 eee өөө 
Bolama-Biseao Vii .. June 21st, 1898  ... воб 
Gibraltar-Tanger eve Oct. 18th, 1898 eee | 000 


Saint Louis да Benegal- 
Fernando de Novonha ... Oct. 17th, 1898. 


Pernambuco-Oeara ... . . Oot. 19th, 1898. 

LANDLINES. 
Majuogs-Tanaparive ... Oot. 24th, 1808. ... Oct. 25th, 1898. 
Maulmein-Bangkok... . Oct. 24th, 1898  ... Oct. 25th, 1898. 
Saigon- Bangkok . . Oct. 20th, 1898 ... Oot. 20th, 1898. 


Chinese soldiers are reported ате cut the telegraph wire between 


[4 


Lukochiaou and Fungtai, near Pekín. 

The Telephone Committee's Report.—The report of 
the Select Committee on Telephones has been issued as a Blae-book, 
together with proceedings of the Committee, the minutes of evidence, 
and an appendix. The report bas already been fally dealt with in 
the Егвстволг R] mw. The minutes of evidence now published 
occupy no fewer than 476 pages. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Farness.—November 14th. The Corpora- 
tion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
“ Official Notices this week. 

Bilston.—October 29th. Tenders are, according to an 
exchange, being invited for the construction of a line of telephonic 
communication between the Bilston waterworks pumping station at 


640 


THE ELECTRICAL REVIEW. vol. 48. No. 1,093, Остовив 28, 1998, 


the Bratch and the Town Hall at Bilston, with the necessary receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
munication wires from the recording apparatus to the pumping 
station st the Bratch, and also to the Town Hall, Bilston, for the 
Bilston Urban District Council. Plans and specification, may be 


seen at the offices of Mr. Baldwin Latbam, M.I.C.E., engineer for the 


works, 13, Victoria Street, Westminster, S.W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hall, Rilston, and the form of 
tender may be obtained on application to the Engineer or to the 
Clerk, on deposit of £5, which will be returned to all persons making 
a bona fide tender. 


Edinburgh.— November 14th. The Council want tenders 
for the supply of marine boilers and mecbanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, 8.W., at 
whose office specifications and drawings may be seen. See our 
" Official Notices" this week. 


France.—November 8th. "Tenders are being invited 
until November 8th by the French Pcst and Telegraph Authorities 
in Paris for the supply of four lots of telephone cable, and until 
November 10th for 46 kilometres of gutta-percha insulated electric 
cable and 50 kilometres of paper insulated cable. Tenders are to be 
sent to Le Bous-secrétariat d'Etat des Postes et des Té'égraphes, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 


Ghent.— October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at & new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June 1st, 1899 (s fine being imposed for every 
additional day to completion), and maintained for12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A d t of 8,000 francs is required, on which 
2 per cent. will be paid 60 days. Specifications seen with, and 

Jans obtained, on payment of 40 francs, from M. Le Sécrétaire 
бошар! (А. De Bruycker) Gand, or at the office of the paper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be posted by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Great Yarmouth.—November 2nd. The Electric Light- 
ing Committee is inviting tenders for the supply of coals to the 
electricity works for a period of 10 months from November 10th. 
Specifications at the office of the Borough Surveyor, Town Hall. 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harrogate.—The Corporation wanta tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo, Wilkinson. 
Bee our Official Notices October 21st for particulars. 


Hornsey.—November 7th. The Urban District Council 

is inviting tenders for the supply and erection of electric lighting 

lant for its Central Public Library in Tottenham Lane, Hornsey. 

Particulars, &c., from the Council's engineer, Mr. E. J. Lovegrove. 
See our "' Official Notices this week. 


India.—November 28rd. The East Indian Railwa 
Company is desirous of introducing electrically-controlled bloc 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line.--80 instruments for 41 stations, and six s instru- 
mente.  Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, Е.С. 


Manchester.—November 8th. The Corporation is in- 
viting estimates for the laying. of an extension of the system of 
underground telephone pipes, with other appurtensnt works. For all 

rticulars and drawings apply at the City Surveyor's Office, Town 

Manchester. 


Middlesbrough.—N ovember 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house үн slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from tke consulting engineer, 
Mr. Robert Hsmmond, 64, Victoria Street. See our “ Official Notices” 
this week for farther particulars. | 


Morecambe.—October 318. The Electric Lighting 
Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), two 40-kw. transformers, switch 
panels, switches, &c. Electrical engineer, Mr. C. F. Parkinson. Bee 
our Official Notices" October 21st for details. 


Morley.— October 31st. The Morley Industrial Co- 
operative Society is inviting tenders for the wiring, &c., of its new 
buildings in Queen Street. 

Redditch.—The Urban District Council is wanting 
proposals from firma of contractors who would undertake the wiring 
of consumers’ premises on s hire purchase or deferred payment 
system. Вее our Official Notices this week for further particulars. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 


an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our “ Official Notices October 7th 
re specifications, plans, &c. 


Spain.—November 8th. The Spanieh Post and Telegraph 
Authorities in Madrid are inviting tenders until November 8th for 
the concession to establish and work a telephone exchange in the 
town of Cuenca. Particulars may be obtained from, and tenders to 
bs sent to, La Direocion-General de Correos y Telegrafos, Madrid. 


Tunbridge Wells.—October 27th. Tenders are being 
invited by the Corporation for the electric and fitting of 
10, Calverley Parade, for electric lighting, for the 
Particulars at the Electrical Engineer's Office, Town Hall. 


Toronto (Canada).— November 9th. The Toronto 
Bcard of Control is, according to Daily Tenders and Contracts, 
inviting tenders for à complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
vis.: 1. Engine equipment. 2. Countershsfts and pulleys. 3. Belting. 
4. Boilers. 5. Feed pumps and condensers. 6. Water and steam 
piping. 7. Economisers. 8. Dynamos and station electrical sppe- 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Po. 
and overhead circuits. 12. Oonduits and cables. Pians and specif- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5,6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. А deposit in the form of а marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the boná fide signatures of the contractor and his 
sureties, to the Ohsirman of the Board of Control, City Hall, 


Toronto, Oanada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. Specifications, &c., from Mr. A. Н. Preece, 39, 
Victoria Street, S.W. See our Official Notices October 14th. 


Roumania.—November 8th. The General Direction of 
the Roumanian Posts and and Telegraphs in Bucharest is in 
tenders until November 8th for the supply of 60 tons of galvani 
steel wire, 2 mm. diameter, and 16,000 small porcelain insulators. 


CLOSED. 


Belfast.—The Corporation has accepted the tender of 
AE Coates & Co. for the supply of an additional mechanical 
er. 


Bexhill.— There was quite a large number of tenders 
submitted to the District Oouncil for the various works conneoted 
with the electric lighting scheme, for which Mr. A. H. Preece is 
consulting engineer. From these there have been selected for 
acceptance that of Messrs. Hornsby, for the supply of water-tube 
boilers; that of Messrs. W. H. Allen & Co., for the engines and 
dynamos, &c.; that of the Ohloride Electrical Storage Syndicate, for 
the supply of accumulators. The British Insulated Wire Company 
will supply the cables and arc lamps, &c., but the contract for the 
switch has not yet been given out. 


Bolton.—The Corporation has jnst асер the tenders 
for the eupply of machinery and plant in on with its electric 
trolley tramway scheme. It is stated that the scheme will cost 
£250,000. There will be 70 cars, 30 miles of single track, and а 
seven minutes’ service. The contract for the supply of two con- 
tinuous current generators, with Musgrave engines and , has 
been given to Messrs. Mather & Platt, that for the cables has gone to 
the British Insulated Wire Oompany, while the British Thomson- 
Houston Company will supply the switchboards, &. 


Dewsbury.— The Corporation has accepted the tender of 
the Callender Cable Construction Company, Limited, London, at 
£1,806 10s. 1d., for the extension of the electrical cables to Oxford 
Road, James Street, and other streets in а residential portion of the 
town. 


France.—The French Post and Telegraph Authorities 1n 
Paris have just divided a contract for 128 kilometres of paper insu- 
lated electric cables between Messrs. Aboilard & Uo., of Paris, and 
the Bociété Alsacienne de Construction Mécanique, of Belfort. 


Gloucester.—At the meeting of the Gloncester City 
Council on Tuesday the tenders were considered for the erection of 
electricity works for Gloucester, and that of Mesers. J. Gurney and 
Sons, of Gloucester, was accepted at £7,676. This was higher than 
the lowest tender by £376, but it was accepted because Messrs. 
Gurney guaranteed completion in nine months. The highest tender 
was £10,774. It is hoped to have the works running and the electric 
light installed by October next. 


Plymouth.—We understand from an exchange that there 
were 16 tenders submitted to the Corporation for the supply of an 
enclosed (ironclad) continuous current motor, shunt-wound, for 
10 B.H.P. at 850—950 revolutions, for 520-volt circuit, complete with 
spare armature, starting switches and resistances. They varied from 
£88 odd to £205, and the lowest was accepted, vis., that of the Newton 
Electrical Works, Limited. 
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Reumania.—T wo tendere, both German, were submitted 
to the municipal authorities of Braila, Roumania, for the supply of 
electrical energy for lighting purposes in the town, the lowest beiag 
that of the Helios Company, of Ehrenfeld, Cologne, who quoted 69} 
centimes per kilowatt-hour for private electric lighting and 341 
ceatimes for the public lighting. 


FORTHCOMING EVENTS. 


Friday, October 28th.— At 5 p.m. Pbysical Bociety, at the rooms of 
the Chemical Society, Burlington House. Agenda: (1) 
б T a 15 W. = charg al A.; 
“The Repetition of an Experiment on the to- 
optic Phenomenon discovered Righi,” by Prof. 
Silvanus P. Thompson, F. R. S.; (3) "The Magnetic 
Flaxes in Meters and other Electrical Instruments,” 
by Albert Campbell, B.A. 


Tuesday, November 19. — At 8 p.m. The Institution of Civil 
i Address by Mr. W. H. Preece, O.B., F. R. S., 
the president, and presentation of medals and prizes 
awarded by the council. Reception by the president 
in the library after the meeting. 

Thursday, November 3rd.—At 8 p.m. Chemical Society. Papers to 
be read:—“ A Determination of the Equivalent of 
Cyanogen,” by George Dean, B. A.; Note on the Ac! ion 
of Light on Platinum, Gold, and Silver Chlorides,“ by 
E. Sonstadt; Methanetrisulphonic Acid," by E. H. 
Bagnall, B.Sc.; A Composite Sodium Oblorate Crystal 
in which the Twin Law is not Followed," by W. J. 
Pope; “On the Composition of American Petroleum,” 
by Bydney Young, D. Sc., F.R.8.; On the Separation of 
Normal and Iso-heptane from American Petroleum," by 
F. E. Francis, B.Sc., Ph.D., and Sydney Young, D.Sc., 
F.R.8.; “On the Boiling Points and Specific Gravities 
of Mixtures of Benz2ne and Normal Hexane,” by D. H. 
Jackson, M. A, and Sydney Young, D. Sc., F. RS: "On 
the Action of Fuming Nitric Acid on the Paraffins and 
other Hydro- carbons,“ by F. E. Francis, B.Sc., Ph. D., 
and Sydney Young, D. Sc., F. R. B. 


Taesday, November Sth.— Paper on The Extraction of Nickel,“ by 
Prof. ү C. berts - Austen, O.B., F. R. S., Assoc. 


Thursday, November 10th.—Institution of Electrical Engineers. 
Opening meeting for the session. Paper by Prof. 
В. P. Thompson on “ Rotatory Transformers." 


Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES. 


The Empire and Telegraph Cables.—In view of the 
tension at present existing between this country and France, 
we venture to repeat a warning which will now, perhape, 
Carry more weight than it did at the time it was written. 
The following is the extract referred 0: —“ We quite agree 
with the opinion expressed that the present cables which 
pass through the Mediterranean would probably be rendered 
useless in case of warlike complications, as this did actually 
happen during the Egyptian war; but we would go still 

r, and point ont that the same objection applies with 
equal force to several sections along the proposed Cape route, 
Which, ‚ро would necessarily have to lie in very shallow 
water, and where they could be easily cut by the enemy. 
Take, for example, the section which would pass off Brest, 
where, for more than 150 miles, all the existing lines to Africa 
and the East are in water of less depth than 100 fathoms; 
and throngh this dangerous belt it is now seriously proposed 
to lay a strategic cable! In the case of the Pacific scheme 
any such danger is quite avoided.” That our views were well 
fonnded has been proved by the evidence given b»fore the De- 
partmental Committee which recently investigated the claims 
of the “ all-British ” cable vid the Cape to Australia. One of 
the members of this Committee was Sir. J. O. Ardagh, 
Director of Military Intelligence, and in a report of the 
proceedings we read the following :—“ Sir Daniel Cooper 
(New South Wales) and Mr. Playford (South Australia), bat 
more especially the latter, were at first disposed to view their 
existing lines (two to Port Darwin, and one to Roebuck Bay) 
as quite sufficient for all purposes, though they would have 


liked another line added to this route. This satisfac- 
tion on their part with existing arrangements was, however, 
promptly dispelled by an intimation from Sir. J. C. Ardagb, 
г presenting the War Office, that in the event of our losing 
Egypt, or anything happening in that country adverse to our 
interests, the cables to Australia, India, and the East 
geuerally, would be cut at once.” Bearing in mind 
the scheme of action of the French fleet recently 
outlined bv Admiral Fournier, it is clear that the cables 
passing off Brest and those through the Mediterranean 
cannot be relied on in war time. It seems a great pity that 
an object lesson, such as the severance of our telegraph com- 
munication with the rest of the world would afford us, is 
necessary to convince Her Majesty's Government that the 
present system of cable connection with Australasia, India, 
and China is quite inadequate, and has absolutely no strategic 


value. 


Magnetic Disturbances and the Loss of the 
"Mohegan."—With reference to the conjecture that the 
reason for the se, Mohegan being so far out of her proper 
course was magnetic deflection of the compass. Prof. А. W. 
Rucker has written to the 7imes, showing the improbability 
of such a theory being correct, in the following words :— 


As the suggestion that the wreck of the Aſohegan may have been 
due toa local deviation of the compass is again referred to іп a letter 
which appears in your columns to-day, you will perbaps allow me to 
point out that such deviations are more likely to occur on land, where 
the needle may be within a few feet of the disturbing cause, than at 
sea, where they must be separated by a greater or less depth of non- 
magnetic water. Daring the magnetic survey of the United Kingdom, 
carried out by Dr. Thorpe and myself, observations were made at 12 
places in Cornwall. Of these Lizard Down, Portballow, and Falmouth 
were the nearest to the scene of the disaster, and at all of them the 
deviation of the compass from the normal magnetic meridian was 
extremely small The largest disturbance of this kind which was 
observed in Cornwall occurred at 8t. Levan, near the Land's End, 
and only amounted: to 11 minutes of arc, or less than ths of a 
degree. The largest disturbarce of the dipping needle was at Mullion, 
aud was only 14 minutes. 

It is true that it is not impossible that the compass of а 
ship in relatively deep water might be appreciably affected for 
a distance of three or four miles by a ooncealed centre of 
magnetic disturbance. The best known case of this sort is 
that of Port Walcott, in North-West Australia, which was fully de- 
scribed by Captain Oreak in the Philosophical Transactions for 1896. 
In that case, however, a compass in the neighbouring coast was 
affected, not as in Cornwall to the extent of a few minutes of arc, 
but through a range of 10°. To the improbability of such a source 
of danger as that suggested having escaped the notice of naval sur- 
veyors in a district so well known as the neighbourhood of the 
Manacles, we must, therefore, add the improbability of a great mag- 
netic focus existing near land on which the magnetic disturbances are 
as small as they are in Cornwall It is, of course, possible that here 
and there in that county there may be centres of magnetic dis- 
tarbance greater than any we discovered ; but from evidence collected 
in districts, such as the West of Scotland, where magnetic rocks 
abound, I have no hesitation in saying that in general such causes 
could not affect the compass of a ship at a distance of a couple of 
hundred yards, and that though cases, such as that above referred to, 
are known, to which this generalisation does not apply, their number 


is small. 


Trades Unionism Rampant.—Messrs, Calvert have 
written again to the Ælectrician challenging the statements 
of Mr. Sims, the union secretary. In the first place Mr. 
Sims understated the rates paid by Messrs. Calvert by from 
25 to nearly 50 per cent. Messrs. Calvert, moreover, did not 
discharge men who had joined the union. It appears 
that the bricklayers threatened to strike unless Messrs. 
Calvert’s men became unionists, and these men were 
actually shut ont of the bnilding, and Messrs. Calvert tried 
to find the men other employment—a very different thing 
from what Mr. Sims stated. Naturally, Messrs. Calvert 
object to pay 40s. а week to a full blown painter to shellac a 

iece of casing that can as well be done by a boy at 6s. 
This appeara to have been done, or attempted to be forced 
upon them, and they object to such tyranny. Why sober 
tradesmer should let themselves be terrorised over by the brick- 
laying fraternity it is difficult to say. It seems a pity that 
Mr. Sims could not make a clear statement of fact. | 


Eiectrically Operated Bridges.—On Wednesday morn- 
iag the first of two new bridges, which are to be operated 
by electricity, and which are to cost abont £30,000, was 
swang across the River Weaver, at Northwich. 
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Electric Light Interruptions.—On Thursday evening, 
the 20th inst., there was a failare in the Brighton Corpora- 
tion electricity supply from 9.10 to 9.80 o'clock. The inter- 
ruption was occasioned by a 220-kw. armature йды е, 
а sudden short circuit in its windings. The back rush of 
current into thie was so sudden that the automatic cut-out 
had not time on its way out to entirely clear the contacts во 
as to prevent an enormous demand from the other dynamos. 
This large rush of current caused all of the other machines 
running at the time to drop their cut-onts, and во stopped 
the supply. As over 9,000 amperes were going out at the 
time, the extent of the disturbance to the private house 
districts must, obviously, have been very great. Fortunately, 
it being the early closing night, practically all the shops 
escaped inconvenience, and two of the theatres had intervals 
at the time. From the above it seems that the automatic 
minimum cut-out, as generally used in England, does not 
always afford the protection usually ascribed to ita use. 

About 7.30 p. m. on Saturday, shopk ” busiest time, there 
was а failure in the supply of electricity at Wolverhampton. 
The private consumers were without the light until 9.10 p.m., 
bat it was 10.30 p.m. before the public thoroughfares were re-lit. 
"The inconvenience caused seems to have been very consider- 
able. . The cause of the breakdown as given by Mr. Shaw- 
field, the borough electrical engineer, is “ the failure of two 
generator armatures at the main station.” Our local cor- 
теврордепё says that this is the third or fourth time a break- 
down of the kind has occurred, bat happily there is not 
much chance of another similar collapse. The new scheme 
recently forcshadowed by the Lighting Committee of the 
Corporation, and detailed in the ELECTRICAL Review of 
October 14th, was specially designed to obviate the risk of 
any such breakdown as thin. 


The Effect of the Drought on Steam Boilers.—Tn 
А letter to Engineering, Mr. C. E. Stromeyer, M. Inst. C. E, 
M E, ard N.A., chief engineer of the Manchester Steam 
Users’ Association, says :—'* A comewhat unforeseen result 
of the recent long spell of dry weather is the collapse 
of а relatively large number of boiler furnaces, and I write 
to warn steam nsera against this danger, and hope that the 
рев», particularly in rural districts, will convey this warning 
to their readers, It appears that, as it is at present difficult 
to obtain sufficient water through the usual supplies, some 
boilers bave now to be fed from old disused wells, or other 
‘questionable sources, which in this dry weather contain 
relatively much saline matter ; in fact, nearly all fresh water 
supplies аге now more saline than during а rainy season. As 
а consequence, more salt than usual enters a boiler, and es it 
is not distilled over with the steam, it accumulates until the 
water becomes overcharged, and salt scale is deposited on the 
furnaces, and 5 Through this cause this asso- 
ciation has already suffered by having to renew three collapsed 
farnaces for some of its members, while about 20 other 
furnaces were on: the point of collapsing, the water in these 
boilers being either quite or nearly saturated. In fact, in one 
case, although no collapse took place, the whole inside surface 
of the boiler was found covered with salt crystals about q- inch 
cube. The water was, of course, quite saturated, viz., over 
50 ozs. per gallon. I would, therefore, warn steam users to 
examine their boilers personally to see whether any salt has 
gathered around leaky seams, joints, or cracks, or whether the 
water in the boiler has a strong salty taste. If во, the boiler 
should at once be blowed down and refilled about 8 inches to 
12 inches, a salinometer should be obtained, and care should 
be taken to keep the density of the water below $. Unlike 
marine boilers, land boilers are not fitted with salinometer 
cocks, and the water has therefore to be drawn from the 
water gauge. While doing so the top cock should be closed, 
otherwige a wrong sample is obtained.“ 


Yorkshire College Engineering Society.— Instances 
of the Right and the Wrong Way in Common Mechanical 
Details ” was the subject of the opening address last Monday 
evening by the president of the Engineering Society in 
connection with the Yorkshire College, Mr. J. H. Wicksteed, 


Personal.—We understand that Mr. Olande W. Hill has 


resigned the position of manager to the Phoenix Dynamo 
Company, of Bradford. 


The Resistance of the Human Body.— Experiments 
to determine the resistance of the body to the passage of 
electric currents arr described in a commnnication from Mr. 
James E. Boyd, of the Ohio State University, to the Physical 
Review, August, 1898. The experiments, says the Electrical 
World, were made with both direct and alternating currents, 
the circuit being from hand to hand, contact being made by 
immersing the four fingers of each hand in salammoniac 
solution. With alternating currents the resistance was ob- 
tained by measuring with a dynamometer the current flowing 
through a given resistance, and with the same voltage that 
flowing through the body. With E. M. Fs. varying from 4 to 
6:8 volts, the resistance was found to be practically indepen- 
dent of the current flowing, averaging 1,550 ohms, the cur- 
rent varyiog from 2:6 to 4°4 milliamperes. With direct 
currents the resistance of the contacts was eliminated by 
using the fall of potential method, the measured currents 
being passed through the body and fall of potential between 
wrist and wrist, or any parts desired being measured by 
means of. a condenser and galvanometer, the fall of potential 
without current being subtracted from that with current to 
eliminate any electrolytic effect. With about 1] volts and 
0*8 of 1 milliampere, the resistance from wrist to wrist was 
found to be about 625 ohms. From the liquid in the jar to 
the adjacent wrist а value of 350 ohms was found, giviog a 
total resistance from jar to jar of about 1,325 ohms. Osher 
resistances found were those from wrist to elbow, 200 ohms; 
from wrist to end of shoulder blade, 267, and from shoulder 
to instep, 291. | 


А New Property of Iron.—In a letter to Nature of 
October 20tb, Mr. J. S. Stone, writing from Boston, U.S.A., 
describes ап experiment which is at firet sight startling. 
One end of an iron or steel bar is heated to redness and 
suddenly plunged into water. At the instant of plunging it 
the other end of the bar becomes heated. The action does 
not occur with brass. Опе is familiar with the sudden fall 
in the specific heat of iron when cooled to its critical tem- 
perature from a higher one, producing recalescence, but a 
similar property at ordinary temperatures produced by a 
sudden change in a distant part of the bar has never been 
noticed before, so far as we know. Mr. Stone discussed the 
phenomenon with several other scientific men, so that there 
can be no reason to doubt the accuracy of the observation. 
The physics of iron and stel is becoming a very large and 
important subject, and a discovery of this kind may lead to 
very important extensions. 


A Conductor in a Hurry and a Sequel.—Our New 
York namesake quotes the following :— 


The street car conductor was not in good humonr. 
passed a bad quarter upon him, says the Detroit Free Press, and that 
accounted for his atarting the car before the three women and а child 
were fairly aboard. | 

Оде of the women was mad at being dumped without warning into 
a seat; the conductor saw that as he started to collect their fare, but 
he was mad, too. АЕ | 

Madam,“ he said, as she tendered her fare,“ this child that is 
with you will have to be paid for as well." 

"I haven't the slightest idea of paying its fare,” snapped the 


woman. 
Es Then I shall pat it off," answered the conductor, reaching for the 


* You don't dare," flashed the woman. 

Ting! The conductor brought the car to а stop, picked up the 
child and deposited it upon the street, and rang to go ahead. 

„Madam, he said grimly, “ you will find your child back there on 
the corner." | 

“Му child?“ snapped the woman. It isn't mine." 

“ Whose is it, then?“ gasped the conductor. 

I baven't the slightest idea,” she answered coolly. 

Then the child's mother, who had been engaged in an exciting 
discussion with a friend over the merits of a new gown, awoke to the 
fact that her child was missing, and then the fireworks that played 
around the unfortunate conductor's head reminded him of a Fourth 
of July display. 


The Mishaps on the Waterloo and City. Railway.— 
Daily Tenders апд Contracts yesterday gave ita version of 
the real cause" of the stoppages on this electric railway. 
It says that on one occasion the weight of the passengers, 
who crowded into the train like herrings in а barrel, brought 
the brake gear down on to the middle rail, thereby cutting 
off the current from the motors. Ав soon as the carriages 
were relieved of sufficient weight to clear the brake from 
contact the difficulty was overcome. 
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The first directors are Montagu F. Armstrong, Jobn 8. Bergheim, and 
the Hon. W. Vernon; qualification, 500 ordinary or 10 deferred shares ; 
remuneration, £400 per annum and a sbare of the profits divisible. 
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"ning - Shock Fatality.—The inquest was held last week into 

Pian | the death of the labourer who was killed by electric shock at 

1 ten 7 Leven shipyard, Dumbarton, on 10th inst. The case has Registered office, 11, Cornbill, E.O. 
be Pis, been already mentioned in the ELECTRICAL Review. The 

15 jary unanimously found that Connolly ** was accidentally 

sr Шей in coneequence of his seizing hold of a wire charged 

1 with electricity while employed and at work in the Leven 


? ridet А » 
antiy shipyard. See 
n Coast Defence.—In preparation for eventualities with 


ie France, the military authorities at Portamouth have asked 
10 the Corporation if the electric current used in lighting the 
B : town could be supplied for the searchlights erected on the 
; is | кеа front, and commanding the entrance to Spithead and the 
T йш Solent. A ready affirmative has been given. 
[Dit у RM DM 
em; Main Box ETplosion.— On Wednesday there was an 
berm explosion in an electric light main box in Wellington Street, 
m Strand, W.C. 
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Lectures.—At the Floral Hall, Ashby-de-la-Zouch, on 
Saturday, Mr. L. W. de Grave, of Derby, lectured to a fairly 
large gathering of colliery officials and miners on “ Recent 
Practice in the Design and Construction of. Electric Mining 
Pan" st pa | 


NEW COMPANIES REGISTERED. 


Telephone Bell Push Syndicate, Limited (59,221).— 
This company was registered on October 20tb, with a cepital of 
£2,000 in £1 shares, to adopt an agreement with George L. Anders 
and Alexander J. Wilson, jun., and to acquire, own, and work an 
invention for “ improvements in telephonic bell pushes." The sub- 
scribers (with five shares each) are:—A. J. Wilson, jun., 80, Lombard 
S'reet, E. O., gentleman; G. L. Anders, 33, Peak Hill Gardens, 
Sydenham, S. E., electrician; F. M. Robertson, 28, Damer Road, 
Folham, S.W., gentleman; J. King, 14, Earlsfield Road, Wandsworth, 
S W.,gentleman; L. W. Stanley, 1 and 2, Great Winchester Street, 
E C., gentleman; J. F. Jamieson, 35, Walbrcck, E C., accountant; 
P. О. Jerram, 40, Longley Road, Tooting, agent. The first directors 
(to number not less than two nor more than five) are to be nomioated 
by the subscribers; qualification, £50. Registered office, 35, Wal- 


National Conduit and Cable Company. Limited 
(59,251).—Thin company was registered on October 21st, with а 
capital of £1,000 in EI shares, to covstract, lay down, establish, fix 
and carry out any conduits, cables, wires, lines, accumulators and 
works, and to carry on the business of electric cable and wire manu- 
facturers, electrical engineers and contractors, suppliers of electricity, 
ёс. The subscribers (with one share each) are:—C. T. C. Price, б, 
Prince Arthur Road, Hampstead, solicitor; Н. G. Carvall, 52, Mor- 
timer Road, Kingsland, N., clerk; N. G. Newington, 10, Oroxted 
Road, West Dulwich, clerk; G. J. Jackson, 23, College Hill, E O., 
recretary ; O. W. Barrett, 98, Alderney Street, Warwick Square, S. W., 
clerk; J. Н. B. Odell, 49, Fawcett Road, S. E., clerk ; A. Benwell, 10, 
Machel! Road, Nunhead, B.E., clerk. The number of directors is not 
to be less than three nor more than seven; tho first are to be 
nominated by the subscribers; qualification, £100; remuneration as 
the company may decide, Registered office, 23, College Hill, E.C. 


Electro-Smelting Company, Limited (59,252).—This 
Company was registered on October 22nd, with a capital of £10,000 
in £50 shares, to acquire any lands, miner, rights, minerals, &c., and 
to win, get, reduce, dress, refine, and prepare for market, ores and 
mineral substances, and precious stones. The aubecribers (with one 
share each) are:—Arthur H. Brigg, Bradford, spinner; Leonard 
Calvert, Halifax, wcrsted spinner; John C. Horsfall, Crosshills, 
Keighley, worsted spinner; Benjamin Musgrave, Bradford, cbartered 
accountant; Thomas Priestley, Great Horton, Bradford, manufac- 
turer; Isaac Smith, 22, Heath View, Halifax, wool merchant; Francis 
Whitehead, Biadford,spinner. The number of directors is not to be 
lees than three nor more than seven ; the first are John О. Horefall, 
Thomas Priestley, and Ieaac Smith; qualification, £250; remunera- 

on as fixed by the company. Registered office, 1, Bradford 
ge, Bradford. 


Boyle, clerk, and Herbert P. Cousins, registrar, of Worcester House, 


— J. H. McCashen, 30, Hamilton Road, Wimbledon, 
ountant; P. H. Hetherington, 14, Liston Road, Clapham, 8.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Incandescent Electric Lamp Company, 
Limited (48,521).—This company's annual return was filed on 
October 11th, when 5,307 shares were taken up out of a capital of 
£10,000 in £1 shares. 2,000 are considered as paid, and £3,300 has 
been received on the others. No calls bave been made on seven 


shares. 


Sunbeam Lamp Company, Limited (25,498).— This 
company's annual return was filed on August 27th, when 1,765 shares 
were taken up out of а capital of £25,000 in £10 shares. 857 are 
considered as paid, and £9,030 has been paid on the others. 


CITY NOTES. 


Eastern Extension, Australasia, and China Telegraph 
Company,, Limited. 


Tue fiftieth half-yearly ordipary general meeting of the above company 
was held on Wednesday at Winchester House, the Marquis of Tweed- 
dale presiding. і 

The OgarBMAN said that before he asked them to approve of the 
motion that the report and accounts of the directors now submitted 
be received and adopted, he would trouble them with a f sw observa- 
tions on the proceedings of the half-year which ended in June. The 
gross revenue for the half-year was £277,382, being a decrease of 
£13,467. He thought that would not be regarded as unsatisfactory 
when it was borne in mind that the past half-year compared with tho 
period when the China, Japan, and other tariffs were considerably 
higher than they were now, and that the political disturbances and 
the cutting of the cable between Hong Kong and Manila affected their 
traffic with these islands. From those causes а larger decrease might 
have been anticipated ; but, happily, the growth of traffic in other 
directions had very nearly made up the deficiency. The working and 
other expenses amounted to £102,573, being a small increase of 
£3,448, which was accounted for by the fact that the repairs to cables 
daring the half-year under notice were heavier than in the same 
period in 1897, and also by the opening of several stations in the 
Philippine Islands by arrangement with the Spanish Government, to 
which he referred at some length at their last meeting. The nenal 
interim dividends at the rate of 5 per cent. per annum had been paid, 
amounting to £62,500, and they had transferred to the general 
reserve fund the sum of £50,000, while the sum of £10,723 was 
carried forward to the next account. Daring the half-year the policy 
of strengthening weak portions of their lines had been steadily pur- 
sued, with the result that the Penang-Sumatra cable had been 
entirely renewed. The Java-Port Darwin duplicate cable has been 
renewed to the extent of 195 nautical miles, and 207 nantical miles 
had been added to the Hong Kong-Oape Bolinao cable to Manila. The 
cost of those operations had been £46,709, the whole of which, as 
they no doubt had observed from the accounts, had been debited to 
the general reserve fund. When he last bad the pleasure of address- 
ing them he referred to the dangers and privations to which their 
staff was exposed in the Philippine Islands, owing in the first instance 
to the native rebellion, and afterwards to the hostilities which broke 
out between Spain and the United States. The latter event ren- 
dered the position of their staff, as they could easily imagine, a very 
delicate one, and that state of things lasted several months, but he 
was happy to say, that although great privations were suffered by 
their employés, and great damsge was done to property both public 
and private, no lives were lost, nor did he think any of the staff were 
injured. When the peace preliminaries were agreed upon, they were 
able to make several satisfactory arrangements with the two Govern- 
ments, under which the Hong Kong-Manila cable and the Manila-Panay 


cable were reopened on a neutral basis, so that the company was now 


working direct with the public instead of through the medium, 
as before, of the Spanish offices at Manila. Unfortunately, the 
political situaticn was still very distarbed, and forther fighting was 
reported to have occurred a few days ago in the neighbourhcod of 
their Tuburan station on the island of Cebu. He should mention that 
the courage and devotion to daty displayed by the company’s staff 
during the earlier troubles had been specially recognised by the Spanish 
Government, who had granted special decorations to the officers con- 
cerned. He could not himself personally refrain from expressing his 
admiration of the conduct of Mr. Herbert Jones, their superintendent, 
and his subordinate during the extremely trying time they had 
passed. Tbe time, he boped, would come when they would be able 
to recognise from that side of the table the services they had rendered 
during that time. The company's claim against the Government of 
the United States for compensation in respect of the loss from the 
cutting of the Manila cable had not yet been decided. The 
Government appeared to be under the impression that the repair of 
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the cable was effected by their own officials, but that was not the 
case, яз the repairs were temporarily made by the company's staff, 
assisted by an American boat, and were afterwards permanenti 
effected by the company’s own boat. He bad on more than one o 
sion referred to the establishment of cable communication in the 
Pacific, and the occupation of the Philippines by the United States 
was undoubtedly a real stimulus to efforts having that object in view. 
Bo far, however, as they knew, nothing definite bad yet been 
arranged, and all he could say with regard to it wae, that they were 
carefully watching developments in that direction, and the share- 
holders could rely upon them to take steps to protect in every way 
the company’s interests. 

Mr. F. A BzvaN seconded the motion, which was agreed to. 

Mr. Nzwron proposed a vote of thanks to the chairman and th 
‘board, and this having been carried, the meeting ended. | 


North Staffordshire Tramways Company, Limited. 


Tum general meeting of this company was held last week at the 
аш Tavern, Gresham Street. Mr. Alderman E. J. Hammersley 
res 

4 With regard to the negotiations with the British Electric Traction 
Company, the CHAIBMAN said that he had been in hopes of announc- 
ing the final settlement of all matters, and within the last half hour, 
indeed, they had received information which induced them to antici- 
pate that the purchase of their undertaking would be completed 
within а few days on the terms already agreed to. A farther meeting 
of tbe shareholders would then be held, at which exact figures and 
all the details would be laid before them, and within a short time 
afterwards they would receive the amount for which they had agreed 
to sell their undertaking. Не understood that a new company had 
been registered, which would amalgamate the powers possessed by 
the old North Staffordshire Tramways Company, as well as the 
powers which had been obtained for the extension through the 
Potteries, and there would be one great system of light railwave and 
tramways throughout that populous district. It would be under one 
management, and he hoped that it would be as successful as that of 
the North Staffordshire Tramways Oompany had been. The traffic 
receipts for the half. year to Jone 30th last, as compared with those 
for the corresponding period of 1897, showed a decrease of £218, but 
they had been engaged in the reconstruction of the whole of the 
lines for the purpose of substituting electric traction for steam, and 
they had, therefore, had many difficulties to contend against. They 
had carried fewer passengers by 43,000, although the number con- 
veyed had been nearly 2,000,000. The traffic had been carried on 
under considerable disadvantages, and it had required the greatest 
vigilance, day and night, to conduct the traffic, and to prevent acci- 
dents. It would not have done to stop the traffic, as this would have 
entailed not merely temporary, but permanent loss. He hoped that 
in two or three weeks the reconstruction cf their lines would be 
finished, and then they would be able to aubmit to the shareholders 
a iw statement cf everything they had done in connection with the 
work. 


The Morecambe Electric Light and Power Company. 


THE ebareholders in this company, now in liquidation, have received 
a statement of accounts, which will be submitted at a general meet- 
ing on November 2ad. From this statement it appears that the total 
receipts since the extraordinary meeting in February, 1896, amount 
to £3,423 бв. 7d., the principal items including the following :—From 
Morecambe District Council for plant aud undertaking (less the 
amount awarded under arbitration), £2,718; other plant sold, £131 
12s, 5d.; cash at bank, £500; other receipts (including acceptances 
matured, bank interest, &c.), £73 13s. 2d. The expenditure included 
the following :—Mesers. Johnson & Tilly, solicitors, taxed costs, £382; 
liquidator's solicitor'a costs, £188 10s. 1d.; debenture bonds, “A” 
series, in full, £2,052 6s. 7d. ; debenture bonds, “B” series, at 38. 53d. 
in the £, £530 12s. 5d.; other expenses (including law costs, secre- 
tary's salary, rent, rates and taxes, wages, Board of Trade fees, bank 
commission, half costs of award), £268 183. 9d., leaving a balance of 
17s. 9d. The statement further shows that there are no assets avail- 
able for either unsecured creditors or ordinary shareholders, as 
pepe :— Various uns?cured creditore, £324 133. 4d.; ordinary shares, 
6,759. 


Brazilian Submarine Telegraph Company. 


Тнв ordinary general meeting of this compavy was held оп Wednes- 
day at Winchester House, Mr. John Denison Pender presiding. 

The CHAIRMAM, in moving the: adoption of the report, said there 
was a decrease in the total expenditure for the half-year of £4,690 
odd, which, however, was entirely. а question of repairs or no repairs 
of cables. In the previous half-year there was a sum of £5,725 
standing to repairs of cables, and in the half-year ending with Jane 
last the company were fortunate in having no such expense. After 
providing £3,200 for debenture interest and sinking fund, and 
£1,713 for income-tax, there remained a balance on the half-year's 
business of £77,300 odd. The repair of one of the cables would 
be rather an expensive matter, lying, as it did, at a depth of 
considerably over 2,000 fathoms. The present statement dealt with 
the Brazilian accounts, but next half-year there would be taken into 
consideration also the receipts of the Western Brazilian, in con- 
formity with the arrargements that had been carried out. With 
regard to what bad taken plece since the last meeting, which was 
held in August, to confirm the carrying out of the arrangements 
-entered into with the Western Company, that company's shareholders 


had sent in their assent to а very much larger amount than was re- 
quired for the legal majority for the carrying through of these arrange- 
ments by the two boards. The result was that there now sat on the 
board of the Brazilian Submarine Company Mr. W. В. Andrews, Lord 
Richard H. Browne, Mr. John Coppen; and Mr. D. Н. Goodsall as 
directors from the Western Company. Personally he (Mr. Pender) 
was occupying the chair there for the last time. The board con- 
sidered, and very rightly, that the seniority as a telegraph director 
of Mr. Andrews, who had been for many years ted with the 
telegraph world, entitled bim to take the chair on the joint board; 
and he (Mr. Pender) hardly needed to say that he most thoroughly 
concurred with the rest of the directors in the appointment. 

The motion for the adoption of the report was carried unani- 
mously, and the proceedings cloced with the usual compliment to the 
chairman and directors. i 


Wireless Telegraph and Signal Company, Limited. : 


Ax extraordinary general meeting was held on Tuesday at the 
offices of the company, Mark Lane, Mr. H. Davis presiding. 

The resolutions which were at the meeting on the 7th inst. 
were confirmed. They were (1) for increasing the capital of the 
company to £200,000 by the creation of 100,000 further shares of £1 
each, 25,000 of the new shares to be offered at par in the first instance 
to all who are members of the company at the date of the offer; and 
(2) for substituting for article 55 an article providing that e 
member shall have one vote for every share held by him, “ but no 
member shall be entitled to vote in respect of any shares held by him 
in excess of two-fifths of the issued capital for the time being of the 


oom ris e ; 

The HARMAN, in answer to questions, stated that it was only 
intended at present to issue 25,000 of the new shares at par, aud these 
would be offered to members who were on the register on 15th prox. 
Any shareholder who had odd numbers of shares must boy or sell 
some sbares, as the directors had been advised that they could not 
issue fractions of shares. : | 


The City of London Electric Lighting Company, 
Limited.—Return of gross revenue from supply of electricity only 
during quarter ended September 30th, 1898:—Gross revenue from 
public lighting, quarter ended September 30th, 1898, under new 
scale, £3,196; corresponding quarter last year, under old scale, 
£3,146. Gross revenue from private lighting, &c., less allowances to 
customers, quarter ended Béptember 30th, under new scale, £23,705; 
corresponding quarter last year, under old scale, £21,978 ; total, quarter 
ended September 30th, under new soale, 1898, £26,901; total, 
corresponding quarter last year, under old scale, £25,124; increase, 
£1,777. Equivalent of 8-C.P. lamps connected on September 28th, 
1898, 334,573; increase during quarter, 19.874. Equivalent of 8-O.P. 
lamps connected on September 29th, 1897, 278,162; increase during 
corresponding quarter last year, 7,264. ' 

Oriental Telephone and Electric Company, Limited. 
— The directors have declared an interim dividend of 4d. per share, 
free of income-tax, payable to those shareholders whose names 
I on the register on 26th inst. The warrants will be posted 

st inst. | 


Callender' Cable and Construction Company.— 
The board have declared an interim dividend of бе. per share on 
the ordinary shares, being at the rate of 10 per cent. per annum. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.— The receipts for the week 
иш October 22nd, 1898, were £349 14s. 1(01.; aggregate to date, £12,681 
4s. 7а. 


The Bristol Tramways and Company, Limited.—The receipts for the 
week ending October 91st, 1898, were 2,566 2s, 64.; corresponding 
period, 1897, £2,613 58. 9d.; decrease, £47 8s. 8d. 


The City and Booth London Railway Company.—The receipts for the week end- 
200 inorease, £54, oval recelpta for Lalf-posr, 1008, M16 471 corresponding 
; inorease H receipta for -year H 
period, 1897, £15,521; increase, £756. DN 


The Dover Corporation Electrio Tramways.—The receipts for the week 
ending October 22nd, 1898, were £184 08. 2d.; week ending October 28rd, 
1897, £122 58. 10d.; increase, £61 14s. 4d.; total receipts to October 22nd, 
1898, £6,984 9s. 8d. ; ' 


The Dublin United Tramways Company.— The receipts for the week ending 
October 91st, 1898, were as follows:—D. U. T. Co. horse cars, £2, 
Ов. Ndl.; ditto, electric cars, £819 9s. 4d. ; D. B. D. Co., electric cars, £047 
15s. 9d.; total, £3,249 5s. 9d; corresponding week last year—D. U. T. Co., 
horse cars, £2795 19s. 8d.; D. S. D. Co., electric cars, £498 68. 7d.; total, 
£3,239 бв. 3d.; decrease, £40 0s. 6d.; aggregate to date, £68,994 12s. 6d.; 
aggregate to date last year, £68,575 28. d. ; increase to date, £5,419 9s. Па. ; 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 28rd, 1898, amounted to £1,376; corresponding week last year, 
21,835; inorease, £41. 


The South Staffordshire Tramways Company.—The receipts for the week enoo 
October 21st, 1998, were £638 10s. 8d.; week ending October 22nd, 1897, 
£664 88.; aggregate receipts for 42 weeks, £26,559 18s. ; last year, £26,148 8s. 


The Western and Brazilian Telegraph Com Limited.—The receipts for 
Sbe week ending October Alsi, lies after ded H ош са 
gross гесе! peyable Platino- Oom 
pany, Limited, were 48,404. mE 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Issue. 


137,400! 


125,000 Do. do. 5 


923, 9601 Angio A monos Telegraph  ... Bek e P 


8,098,0201 | o. 

8,088,0201 Po. do. Deferred... Stock —— * 15}— 153 1327 — 14} 
180,000 | Brazilian Submarine Telegraph 10 7 7 * 7 151— 16} 154— 16} 
76,0001 Do. do. Б Debs. And series, 1 1906 100 5 see , 111 —115 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44,000 mm 5 4 4 4 22— 3} 23— 8} 

10,000,000$| Commercial Cable $100 | 7 8 8 Ф 180 —190 |180 —190 
918,2977 Do. do.  Bterling 500 year 4 Ф Deb. Stock Red. |Stock| ... —€ .. 104 —106 |104 —106 
224,850 | Consolidated Telephone 8 and . 10/- | 14 2 & = 

16,000 | Cuba Telegraph ... А A “ ..| 10|8 8 7 81— 2 
6,000 Do. 10 Ф Pref. esse se o 10 0 10 % по 151— 164 | 154— 164 
12,931 | Direct Spanish Telegraph ? ase G 5 4 4 4 4— 5 4— b 
6,000 Do. d T Cum. Pref. — 5 10 10 10 10 — 11 10 — 11 
80,0001 Do. Debs., Nos. 1 to 6,000. 50 | 44% | 44% | 44% поз —106% 104 —107% 
60,7101. Direct United States Cable 20 | 24% | 25% | ... | 114— 12 xd} 114— 113 
` 120,000 | Direct West India Cable, 44 % Reg. Deb. 100 ... e .. 1101 —104 101—104 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 10 | 6495 | 64% | 7 % | 179— 18{ха 174— 172 

1,295,000 Do. 8495 Pref. Stock 2 100 |... 17 .. 104 —107 xd|104 —107 
40, Do. - Prov. Certs., 50 95 paid К 185 : i .. | 52 — 55 ха 52 — 55 
89, Do. 5 Ф Debs., ра August, 1899... | 100 | 5 5 |5 95 100 —103 100 —103 

1,802,6161 Do. 4 4, Mort. Deb. Stock Red. Stock 4 4 @ 4 95 126 —130 |126 —130 

250,000 Балаш EI санана 75 "WT Telegraph. 10 7 7 7 174— 18 ха 171— 177 

. 6 us. Gov. Sub.) Deb., 1900, red. ann. 
35,2001 drgs., reg. 1—1,049, 3,076—4,826 100 5 5 25 | 5 Ф [100 —104 100 —104 
100,500] Do. do. Bearer, 1, 050—8, 975, 4,827—6,400 | 100 5 Ф 5 Ф 5 Ф 101 —104 |101 —104 
830,0001 „2° 4 Deb. : Btook i DNE Stock 4 4 4 % 125 —129 |125 —129 
astern and South African Telegraph, 5 ort. De P - 2 
35,100 1900 red. ann. drgs., Reg. Nos. 1 to 2,843 } 100 | 5 % | 5 % „ oe ee TOO eed 
46,5001 Do. 5 до. to bearer, 2,344 to 5,500 | 100 | 5 b .. {101 —104 |101 —104 

800,0001 Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 4 .. |102 —105 |102 —105 

200,0001 Do. 4% Reg. Mt. Debs. San Sub. * 18,000 25 4 4 .. 104 —107 % |104 —107 

180,227 | Globe Telegraph and Trust .. 10 | 44% % | 459% | 12 — 123 | 12 — 124 

180,042 Do. do. 6% Pref. — bs 10 | 6 6 | 6 169— 17] | 16#— 174 

150,000 Great Northern Telegraph, of e 10 10 10 10 281— 281— 294 

160,000: Ро. йо. do. 5 % Debs. 100 | 5 5 5 101 —104 |100 —103 
97,000 Halifax & Bermuda Cable, 44% lst. ме .Dbs., w'n. 1-1, . rd. 100 | ... et .. |101 —104 [101 —104 
17,000 | Indo-European Telegraph 25 10 10 10 62 —55 62 — 55 

100, 0007 London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 6 109 —112 |109 —112 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 4 21— 22 

484,597 | National Telephone, 1 to 484,597 ... 5 53% | 54% 6 51— 51 | 55— 58 
15, 000 ‚ 6 Cum. Ist Pref. 10 | 6 6 6 12 — 14 12 — 14 
15,000 "Do ^ 6% Cum. 2nd Pref. ... 10 | 6 6 6 12—14 |12 — 14 

250,000 Do. 5% Non-cum. 8rd Pref., 1 to 250,000 | 5 5 5 5 5 5 53— 58 

1,829, 4711 Do. | % Deb. Stock Red. Stock! 34 8j 34% |100 —105 100—105 

171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid _ 1/5 5 5 i— f— à 

100,000 Pacific and European Tel., 4 5 Guar. Debs., 1 to иш: 100 | 4 4 4 105 —108 105 —108 
11,839 | Reuter’s ... aie " 8/6 5 5 8 — 9 | 73— 8 
3,381 | Submarine Cables Trust Si : ... |Cert.| ... iss .. |133 —138 xd|188 —138 
58,000 | United River Plate Telephone ag bei T 5 | 4 5%16%| 4I— 41— 

146,7831 Do. do. 5 % Debs. . [Btook 5 e | e [108 —106 |108 —106 
15,609 Wost African Telegraph, 7,501 to 23,109 .. we. . 104 nil | ml 31— 4i 81— 4 

218,4001 Do. do. 5 % Debs. . 100 | 5 5 |5 % | 99 —102 | 99 —102 

,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—858, 008 24 | ... tes a i- 1 

150,000 Do. do. 4% Debs., 1—1 ‚500 gua. by Bras. 2 Tel. | 100 | ... m . |104 —107 04 —107 
64,269 Western and Brazilian Telegraph Ке ,.| 16|8 2 84% 121— 127 | 124— 127 
88,129 . Do. . do. do. 5 Y Pref. Ота. . m 71 5 5 5 & 8 — 84 8 — 84 

, Do. " do. do. Def. Ord. idi 7À| 1 nt 4 4— 44 4— 4 
889,621 Do. do... do. 4% Deb. Stock Red. ... Stock ... TR *. |107 —110 |107 —110 
88,821 | West India and Panama Telegraph .. | 10| 4% 1 2 1— 13 | 1li— 1 
84,568 Ро. do. do. 6 % Cum. lst Pref. .. 106 6 6 91— 92 91— 9? 

4,000 Do. do. do. тб 2nd Pref. . 10 | 6 6 6 7 — 7 — 9 
80,0002 Do. do. do 5% Da Nos. 1 to 1, 800 100 5 b 5 106 —109 106 —109 

1,163,000$| Western Union of U. S. Telegraph, 7 1st Mort. Bonds 31000 7 7 7 J |105 —110 1105 —110 

160,1001, Do. do. do. Ster. Bonds ... | 100 6 6% 6 % | 98 —103 | 98 —108 


African Direct Telegraph, 4 95 Debs. © iis 
25,000| Amazon Telegraph, shares  ... T des 925 


Business done 


Stoo 
Olosing Closing 
NAMB. or Dividends for Quotation Quotation week ended 
fhaie, the last three years. Oct. 19th. Oot. 96th. Oct. 26th. 


—— 
— — —wE—ä I ͤ M n P—— | ꝛͤ—ĩͤñ ꝶ -d — — 
le 


1596. | 1997. 
zm .. |100 —104 100 —104 
6— 7 6— 7 


Debs. Red. . 


6 V Pref. 1134—1144 111 —112 


MS SUPPLY COMPANIES. 


80,000 | Charing Cross and Strand Electricity Supply 
х *Ohelsen | is 0 ао. 8 69 59 65 A asas ү 81 
, elsea Electricit Suppl o8 T * — 
60,000 Do. de, ad. 43 % Deb. Stock Red.... |Stock 95 ad a 13 315 113—115 | ..]| .. 
60,000 | City of London Electric Lighting, Ord. 40, 00100.00 . . 10 5 7 96 10 23 — 24 | 23 — 24 233 223 
10, 000 Do. Ord. Nos. 90,001 to 100,000 ue s] О ee p „ | 224— 234 |2241— 234 | 227 . 
40,000 Do. 6 % Cum. Pref., 1 to 40 10|6 6 & 6 $ 16—17 |15$— 164 | 164 153 
400,000 5 4 Deb. Stock, Scrip. tise, at £116) all paid „155155 5 % 127 —182 |127 — 182 131 | 1804 
80,000 б, of Lond. & Brush Prov. Elec. Ltg., Ord. 10} mi | mi| né | 124—184 | 124— 184. |... 
10,000 Do do. do. Nos. 30,001 to "40,000 £8 oad. 10 | ... I . 10 — 11 10 — 11 108 
20,000| Do. do. do. 6 * Pref., 40,001—60,000 | 1016 % | 6 % | 6 144— 154 | 144— 164 |... 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 ҮЗ Б... doe 15 5— 5 | 5— 5880 55 
10,000 | House- to-House Electric Light Supply, Ord., 101 to 10, 100 5 ... „. |4 9 — 10 81— 94 91 
2,400 ИК; = 5 7 6216 16 —19 15 — 10 
‚400 Metro litan Electrio Su ly, 101 to 62,500 = — 16 16 15 
220, Ро 2 Firs ue Mortgage Debentare Stock | . | 44 4h 44% 117 —121 |117 —121 8 
6,452 | Notting Hill Electric Lighting ss | 10/2 4 6 15)— 1 15 — 16 1518| 154 
81,980 |*8t, James's and Pall Mail Electric Light, Uru. 5 | 72% 103% 14325 | 164— 174 | 154— 164 | 16 
20,000 Do. do. 1 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 
isan Я ро. до. Deb. Stock Red. DISCE 3 EM — 4 5 cu = | 
, uth ‘London Electricity Su * ‚ Ord., £2 peid ... : = 24— 3h m те: 
19,900 | Westminster Electric Supply, OA., 101 to 80,000 os 8 7 Ф 9 [4 13 Ф 144— 163 | 144— 153 154 | 1H 


! 


*. Subject to F'ounder's 
stated all shares 


1 Unless otherwise stated 
Dividends 


я t Quotations on Liverpool Btock Exchange. 
Snares. : | Dividends in deferred share warrants, M. Геб bela usod as capital, — ^ 
are fully paid. еца ot b. ena of one year and tbe first part ы pi 


nds marked § are for a year 
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SHARE LIST OF ELECTRICAL COMPANIES-Continued. 


ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 


E Business done 
Present NAME. Dividends for Дош. Closing | during week 
Issue. share the last three years. ct. 19th. t. 96th 3 
{ 1895. | 1896. | 1897. Lowest 
60,000 Aluminium “© A” shares, Nos. 1—60,000 ...  .. ies 1 aa 2r e 3— 3} 21— 8} 11 275 кА 
_ 90,000 Do. 4 J let Mort. Deb. Stock Red. Stock ..... .. | 94 —100 ха 94 —100 „ 
80,000 | British Electric Traction dis = .. |102— 17} 16 — 17 1775] 168 
Do. do. 6% Cum. Pref. 80,001—40,000 р 10 18 14 18 14 
10,000 (sued at £2 10s. prem. all pd.) „ — — 133 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3105 nil | nil 11— 2 li— lj 1j 18 
‚ 90,000 Ро. до. Non-cum. 6% Pref., 1 to 90,000 2 8 nil 4% 21— 24 2— 2} 2} 2 
‚ 125,000} Do. do. 43 4 7 Perp. Deb. Stock .. (Stock) ... s .. . |109 —118 109 —118 ve 
60,000 Do. do. 2nd Deb. Stock Red. ... Stock ses .. 1108 —106 108 —106 1049 
20, 000 Callender’s Cable быш A shares, Nos. 1—20,000 ... 5| ... 85 — 10 — I 10 — 11 108 | 10g 
. 90,000. Do. do 44 95 1st Mort. Deb. Stock Red. |Stock| ... ue *. | 110—118 110 —113 d re 
19,894 | Central London Railway, Ord. Shares ... e] 10. |... 10 — 10h | 9$— 10} | 108| 10 
129,179 Do. do. do. £6 paid gay «ЛУ s га: —. 1 6— 6 bi— 6} ius si 
59,254 m do. Pref. half-shares £1 paid — ...| ... | ... m se 11— 1$ 1j— 11 
67,680. do. Def. do. £5 paid TAM ee IMP. eos 82 44— 5 44— 5 NE ae 
630,0001 | City а South London Railway .. Stock 1,5%) 1%] 1496| 70 — 72 70 — 72 72 | 70} 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 /500 £3 pd. 10 . ae 885 22— 3} 22— 8} ess ies 
. 92,008 Crompton & Co., Nos. 1 to 32,008  ... Bj T ia lá— 2 11— 2 11 .. 
850 Do. 5% Ist Mort. Reg. Debs., 1 to 748 of | 90 — 95 91 — 96 
„ 2100, and 901 to 1,070 of £60 Red. f| 7] — * 
99, 281 dison & Swan Utd. El. Lgt., “д” shares, £3 pd. 1to99,261 5 5 $ 810 6 $ 21— 23i 21— 2i 24 
17,189 Do. do. do. „A“ Shares, 01—017, 139 5.6 54 6 4— 5 4— 6 
194,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... in. . . 101 —108 101 —108 
110,000 | Electric Construction, 1 to 110,000 . e| 2 5% 6 $ 6 7 241— 23 | 24— 28 23 
16,848 | Ро. do. 7 % Cum. Pref., 1 to 16,348 ..| 2| 7 7 7 2— 31 | 24— 3} 
111,100 Do. do. 4% Pe ist Mort. Deb. Stock .. Stock "E .. 105 —107 |105 —107 1064 
91,198 | Elmore's Patent Со Depositing, 1 to 70,000 ... 2 sss iss 8— Ё fi— f iss : 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2. ш ae 25 + i + i 925 m 
9,0001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 m m 
12,500 пееле (W. “to Telegraph vost OR «^ a5 ..| 10] 8 10 12 204— 21 204— 214 214 | 
23, 000 7% Pref. ... 10 7 7 7 18 — 19 18 — 19 es еа 
50,000 Do. do. 44 Mort. Deb. Stock... Stock| 4} 4d 4495/1110 —116 110 —116 à 
50,000 аса penne Quita-Percha and Telegraph Works . 10| 10 10 10 284 | 22 — 23 22 
200 99 do. do. 4 % 1st Mort. Debs. | 100 | ... e .. 102—106 102 —106 
800 Liverpool 9 | Railway, Ord. ... ade ..| 10| 2j 21 345 108— 103 1 10 m m 
10.000 Do. Pref., £10 paid EN . . 10 5B 5 5 154— 16 154— 16 PA m 
87,850 | Telegraph 9 and Maintenance 12 15 % 15 15 89 — 43 87 — 41 40 89 
150,000 Do. do. do. 5% Bonds, red. 1899 | 100 | 5 5 5 100 —108 |104 —107 "T ids 
640,000) Waterloo and City Railway, Ord. Stock 100 | .. » .. | 13 —118 106 —111 | 115§ | 1078 


as = Dividends Sacked Aare tor a year consisting of the latter part of one Joe aan the: ri * са 
LATEST PROCURABLE шпон OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, 8 £5 7 Pref 12 газа London Electric Supply Corporation; £5 Ordinary, 81—4. 
British Aluminium, Ordinary, 10—11; National Electric Free Wiring, 10s. paid, §—4. 


House-to- House, 44% Debentures of 2103 106—108 T. Parker, £10 (fully paid), 14—15. 

Kensington апа Knightsbridge Electric Lighting, Ordinary aget Yorkshire House-to-House Electricity, £5 Ordinary Shares fally 
£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(fully ir pub 71e 73—84. 5 107—110. Dividend, 1897, 


ошаш е From 5 Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 


—— —— —— - 


MARKET QUOTATIONS, Wednesday, October 26th. 


CHEMICALS, &o. This week. Last week, 120гевве Or METALS, &o. 
a Ae B гасосвюге owt. 5/. 5/- ee b Aluminium Wire, in ton lots .. per ton £224 £994 oe 
& a, m es Der wt 4 ali. ee b Sheet, in ton lota.. per ton 1 £191 m 
4 „ .. per owt. - Ha ee c Brass (rolled metal $" to 19") basis per Ib. . pe 
a» Bolpburio T . perowt. | 5/6 zi T с „ Tube(brased) .. .. perlb 8 E 
в Ammoniac, Bal = per ton [- [- T c  » Wire, basis e 0. Per lb. ee 
: Ammonia, Muriate в) рег сов 19 &19 ee 4 е 8 oe ee ee per T б/- 9 * 
oo se oe ee per е 7 - ** 
: Bleaching pow Ve. т : 8 len x E 15 $5 g Copper Bars ae a per ш fa 2 10 10е. inc. 
: Pens of Car r ton 9 n»n e (basis price 
n А par len и Е £14 as g н Sheet... eis Band ton E» pe 5 өк ine. 
а Beuscle ў, 22 . per - : g L ton £64 0 e 
4 Ж * о 5% per gal. 5/6 Чү ee п German Bilver Wire e. s lb. 56 Us . 
a Co ha. Р . рег ton £18 £18 А Gutta-percha, fine T: . per lb. 
" „Nitrate per ton £28 10s. £23 10s. h India-rubber, Рага fine . Per lb. эло torma 8/94 forw'd 14. inc. 
а „ White Sugar * .. per ton £30 108. #80 10s. i Iron, Charcoal Sheets .. .. per ton 
» Peroxide .. T . perton | £27 10s. EN 10s. б» (Cleveland warrante) per ton 40/10 458 74. inc 
а yla | Spirit per gal. 2/9 2/9 с 4 4, Fo tosize per ton | From £11 | From £11 
a Naphtha, vent (90 % at i , Borap heavy — ..  .. Per ton / 45/- 
1 AN ee ae gal. 5/6 5/6 Ws 4 vanised No. 8.. per юп £8 15 £8 15 
a Potash, Bichromate, in casks.. рег lb. 4. 83d. E g Lead, ue 11604 xx per ton £18 5 £18 5 
a „  Caustie (8/50 / .. per ton 4 94 i { per ton | 21496 | £1426 
a isulp .. per ton 485 285 А міса (uncut slabs T long) per Ib. 5/6 5 
a She . per cwt. 64/ m i per 1b. 8/- 8/ 
a Sulphate of "Magnesia . .. per ton £4 10 £4 10 g Mercury... per e £74 #7 4 
a Sulphur, Sublimed Flowers .. per ton 10 £6 10 o Platin 5 per oz. 22 16 £2 16 oe 
а" й „ .. per ton £5 10 £5 10 б 4 Bteel, Magnet, соц to Жж 
mp .. рет ton £5 £5 T description .. perton | From £15 | to £40 e 
м Boda, баз white 709/) .. рег = x га М 1 DeL Magnet in in bars. Ee IREE £58: 15. m 
a „ es КА .. perton se g Tin, block 28 ss ton чен 1 eorease 
& » Bichromate, casks ee per Id. 8d ва. g » foil E ]b. oe > 
п „ wire Nos. 1 to o 16 per 1b. as 
j Yarns, Cotton, Single 101b. bundles pr lb. ve 
j „n Flax, 6 or 9 lea. peri: - 
j » Hemp, 8 ply 10 Ibs. ee per lb. ee 
Jj » Russian, 10 lbs. per I Ib. Sa 
j » Jute, 180 Ibs. rove — .. per ton 201 10 «ит 10 e: 
j anil pe $4 thread per ton £1 deo. 
k Zino, Sheet (Vielle Montague bud.) p. t. r^ £1 inc. 
& Quotations “ине by Mesars. G. Boor & Co. t N supplied by Messrs. Bollin 
Жош The British Aluminium Co., Ltd 18 e i СН T Co. 
» bi i » Messrs. Thos. Bolton & Sons. k 1 »" » n A Limited, 
EE nc 5 E. „ ANS Ltd. 
D n » н ” » » . 1. over T 
t н н LL The оза Bunder G. -P., and and Teleg. Works Co Ltd * n n " » P. Ormiston & Sons. 
( n »" „ Meesrs, James & Shakspeare, | 0 1 " " ” Johnson Matthey & Co. 
i ЕГ n » Jackson & ТШ, —— —.—.—.—— O I g 
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ELECTRICAL LEGISLATION IN LONDON 
DURING 1898. 


Ir may be interesting to place on record a complete list of the results 
of various Bills affecting the County of London, and which were 
considered in the legislative session of 1898. ‘The statement on this 
subject, wbich is extracted from а report of the Parliamentary Com- 
mittee of the London County Council, is given below. It is to be 
noted that in those cases where the words "petition presented” 
sppear, this refers to the action of the Oounty Oouncil, whilst the 
other comments made also reflect the views of the Council's Parlia- 
mentary Committee. 
Blectric Railways and Tramways. 


Obaring Cross, Euston, Petition presented and 5 
gemen 


and Hampstead. amendments settled by arran 
Bill passed. | 
City snd Brixton ... Satisfactory amendments settled and Bill 


P ; 
Ойу and South London No amendment necessary. Bill passed. 
Foreign Cattle Market, Satisfactory amendments inserted after 


Deptford. negotiation. Bill passed. 
Finchley- Hendon Light Council opposed the application for the 
Railways. order, and was represented at the 


local inquiry. Application rejected b 

Light Railway Соло. i 

Great Northern and City Petition presented. Amendments ar- 

ranged, bat Bill subsequently with- 
wn. 


London, Walthamstow No action necessary. ВШ passed. 
Walthamstow No action necessary. Bill withdrawn. 


and Epping Forest. | 

Metropo $us 8 Petitions кешеа: Bome amendments 
o : 

New Cross and Waterloo W necessary. Bill not procecded 


н and Oharing No action necessary. Bill not proceeded 
Cross. witb. 
. and Finchley Provisional order refused. 
ys. 
London United Tram- Petition ted, and appeared upon 
ways, before Committee in House of 
Commons. Amendments inserted to 
protect the position of the Council 
прса че 5 existing Acts and 
Woolwich and South-East Consent refused to tramway provisional 
London, orders. 


Electric Lighting. 


Central Electric Bupply Petition ted. Bill rejected by 


Company. Select Committee. 
EFR Electricity Sup- Petition presented. Bill passed. 
General Power Distribu- Bill watehed. Bill suspended until next 
ting Company. session. 
Metropolitan Electric Petition presented to both Houses. Bill 
Supply. passed. | 
Bermondsey Electric Communications were addressed to the 
Lighting (Vestry). Board of Trade as to amendments 
necessary. Amendments obtained, but 
order included in Electric Lighting 
Orders Confirmation (No. 12) Bill, 
H which did not pass. 
olborn and St. Giles Communications were addressed to the 
Electric Lighting Board 
(Company). 


necessary. d 
order confirmed. iocis. in Elec- 
tric Lighting Orders Confirmation 
: (No. 18) Act, 1898.) 

Holborn District Electric ( Communications addressed to the Board 
Lighting (Company), of Trade as to amendments necessary. 
T Orders amended, amalgamated, and 

B Giles’ District Electric] confirmed. (Included in Electric 
Lighting (Company). Lighting m Confirmation (No. 13) 

1898. 

Marylebone Electric Goat m ubican addressed to Board of 
Lighting (Vestry). . Trade as to amendments necessary. 

| Order amended but confirmation 


refused by Parliament. (Included in 
Electric Lighting Orders Confirmation 
(No. 12) Bill, which did not pass). 
шшш. Electric Not proceeded with by Board of Trade. 
g 
шш ki Do. do. 
Bethnal ‘Green, 8 Do. do. 
and Whitechapel Eloo- 
— (Oom- 
Bsrmondsey, Rotherhithe, Do. do. 
Greenwich, Ao., Bleo- ` 
чк кыа. (Сош- 
у). 
. Electric Light- Do. do. 
m 0 
District i 
Board) ting ( 


THE BOSTON STREET RAILWAY 
CONVENTION. 


Ws had almost thonght that the four-wheeled electrical Сат w 
defunct in Amerios, but Mr. MoOulloch's paper af the, 


vention, on the earnings and economy of the single 
pn The single truck admits of a wh 


car, disposes er ; е 
of 7 feet, and, t might be added, allows the car to behave like 
at sea, for tbe car body is usually 20 feet long and has end 
of 4 feet, so that there is an overhang at each end of over 
Hence the double truck car with the motors geared to one axle 
and so utilising half the load only for adhesion. The question 


car it may be claimed that the ger capacity is | 
same number of conductors, sad the арад Fol а line is doubled for 
tho same headway. It is assumed that tho larger 

worked there will be 


{ 
18 


i 


| 


i 


have their defects in not being automobile, 

and they increase the number of ‘doors to be under 
eye, while an additional conductor means loss of some of theeconomy 
h for. Our author's comparison is made between short 


oped for. cars of 
20 feet body and the long cars 26 feet, seating respectively 28 and 36 


To gef over the busy hours trailer cars are us added, ba 
ши ва mere 


passengers, which seems too small a difference to the English mind 


accustomed to seeing double truck cars much more 


truck cars. The American single truck car 555 


than the English single truck car. 
During heavy travel the short cars are assumed to have trailers, 


brin ар the total capacity to 35 penta, The motors are W.P. 50. 
e 3 
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motors. К 
In another paper stress is laid upon the 1 ee of the motive 


power being ample, and the importance of light weight and: slow 
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been sent from America very much too heavy, at least, m 
than «xpectod. Why was expectation not in parallel 
еа шише Ru ш Sar poe be нш 
vehicles, lies in starting off with the idea that a horse can on 
l horse-power, whereas he can exert really abou of 
H.P. for eight hours daily and several horse- ‚ or, at least, 
heavy traction, for a short time. А motor ca beating a horse 
over a period of eight hours is not in it with a horse for starting 
effort. Hence the large power of motors, whigh have again been 
oe for сше speeds, planes are now rapidly a ag 
speeds, leading up to an experience w сап 
readily made avallábis са Маш. lines It is advised to sand track 
by means of a special car, avoiding sand Сата. 


|] 
R 
8 


& 


on 
or checking their hitherto rapid ment, апа 
own 


steam railroads 
some day, perbaps, transforming them to their own system, 


MOTOR VEHICLES. 


need no£ here discuss the question of the rivalry between the 
diferent types of motor vehicles. Electricity will daily find a wider 
field. We may, however, take the general question of the "rari 
aspect of motor vehicles as put forward by Mr. Shrapnell emi a 
his recent paper at Birmingham. The greatest argument of 
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favour of self-propelled vehicles need scarcely be dwelt upon. We 
refer to the horse question. Both in the general pollution of the 
streets, and the existence of innumerable stables, the public is only 
too well aware of the intensity of the nuisance arising from avimal 
peg iud Granting that even 90 per cent. of the filth made, and the 
dust from pavements pounded to destruction by һооЁ action, is at 
once removed or washed away, the remaining 10 per cent. in a city, 
only one-tenth as big as London, must be serious and disease-provok- 
ing. Apart from the filth aspect the destructive action of horses 
iron-shod hoofs is a patent source of expense. Mr. Smith makes а 
comparison between the cost of refuse removal by horse carte and 
motor é¢arts, and shows a saving for London of 45, and for a 
provincial town of 31 per cent. 

- As regards road damage it is assumed that hoof action is respon- 
sible for two-thirds, and we think this is more than a fair estimate. 
As dien congestion of traffic, it cannot be for a moment disputed 
tbat the abolition of the horse will reduce the total length of vebicles 
very considerably. Mr. Smith estimates the reduction at one-half. 
A horse is really a very long animal, and with its projecting pole and 
трасе behind probably does about double the length of ап aversge 
vehicle, | 


Motor vehicles will aid communication in the country where it 
would not pay to run a tramway. As we bave long since pointed 
out, the time may come when many country roads will be wired for 
the trolley system and free vehicles, i.e, not on rails, will be able to 
draw off current, 


At present the self-contained motor vehicle alone meets the case of 
the poorer districts. A motor vehicle need not be of any serious 
danger. It is very easy to make them so that they will not move 
unless the driver is in his place, that they will stop automatically 
should the driver rise from his seat, be thrown off, or even faint and 
fall over. The general discussion was in favour of motor cars, and Mr. 
Smith made a good point in asking any cyclists present if they 
chose the wheel tracks or the hoof tracks on a road on which to 
cycle. This was probably conclusive as to the relative damage of 
hoofs and wheels. One speaker also alluded to the economy of the 
power to use local stone for road repairs in place of granite. - All 
who have driven much in the country know how very much more 
pe to drive upon is а road without granite. But we all 

ow that the granite resists the hoof action better, though it leaves 
the road surface full of projecting little knobs in a way which is not 
the case with local stone other than granite. Motor vehicles are 

improving. We saw two last week in Ooventry which ran 


freely dp the very steep hill from the north to the centre of the town, 


and we were at once struck with the idea that the designer must 
bave piven a good deal more than the nominal horse-power for such 
а. . Apparently of about two-horse type, they had probably 
several horse-power of motors. Ка 


AN AMERICAN VIEW OF GERMAN 
COMPETITION. | 


WarrDG to Modern Machinery, Mr. Heaton, the superintendent of 


the Loomis & Hart Manufacturing Company, considers that in 


America a great dcal too much is made of Germany and her technical 
schools: He considers that Germany was obliged to have technical 
schools, because she had no large and well-equipped factories in 
which to teach apprentices. | ' | 
He describes а recent editorial in the journal as tending to make 
believe that Germany was the very centre of progress and p ty, 
freedom and advancement, and to contradict this, he cites a few 
figures. In England the income-tax limit is $800 per annum. In 
Prussia, the most fortanate of the German States, it is as low as 
8225, and apparently everyone but paupers must pay income- tax in 
Germany. But what, he asks, are the facte. Only 8 per cent. of the 
people are above the low limit of $225 annually. No less than 92 per 
cent. of Prussia’s 32 million le have to live on incomes of 
than 62 cents (28. 7d.) per day, and how much less can hardly be 
essed, if we remember how many in England get less than the 


gu : 
English limit of $800. Yet a generation ago things were not so bad, 


and this, says Mr. Heaton, is the price Germany is paying fot the 
privilege cf competing with and underselling England, whose markets 
are] unprotected. If Germany was compelled to pay wages equal to 
England and America, her foreign e would stop. Wages are 
about one-half the English rate, and one-third the American rate, 
whereas in England money will buy more than in either Germany or 
America. It is to our knowledge quite a delusion that people can 

to Germany and live more cheaply than in England, and this is t 

case generally on the Continent. Of course, by living like a native 


one can live cheaply, but one can live cheaply in England by living 


as an agricultural labourer 
worthless. 

Hours of labour, again, are 12 to 14 daily, sgainst 9 and 10 in 
England and America, and discontent is rife. The gist of Mr. 
Heaton's remarks are, in fact, to the effect that Germany is юр 
at the cost of her life's blood, and that either the strain cannot last, or 
it will be reduced by amelioration of the workers’ conditions, and a 
stop will be put to the competition with civilised countries like 
England and America, to which title Germany can scarcely pretend 
to aspire under her present corditions, political and social. 

There may, of course, be a substratum cf truth in all this, but it by 
no means follows that the ability of а wholefamily to live for a small 
sum per week is necessarily indicative of privation. In England we 
spend, as а nation, а large annual sum per y, but food is a small 
item, The expense of а family is in such items as rent and 


, and the cheap living argument is 


other things quite apart from food, and the average British workman 
puts aside very little out of his $10 to $15 per week for his family. А 
fall half to his own greedy self, and a pcor half to the family of six 
is common enough. Again, even if the Germans are killing them- 
selves to compete, the competition is rea), and requires a good deal 
of consideration on our part. 

If the competition was fair it woald be less objectionable, but all 
Continental competition with England seems to bave a back set of 
enmity, to wit, France and her sugar bounties, which we are fools to 
allow for a single day. For years France has been in warfare 


open 
against England; yet England buys the bulk of French exports. The 


same with Germany. We buy millions annually from Germany, and 
are only disliked for our ability to do so. 

One hears very little grumbling at the keenness of American com- 
petition, even though America deals very unfairly by us in return for 
the free entry of her goods to England, but America’s tariffs are 
placed rather in economic ignorance than from enmity. 


THE APPLICATION OF ALTERNATING CUR- 
RENTS TO ELEOTRIC TRACTION." 


Tux hold which direct current now has on the operation of 


street railway cara is such that it would be rather difficult in 


future to displace the direct current motor from the car 
itself. But even now the alternating current is being called 
in at the transmission end of the electric traction problem, 
its domain ending at the sub-feeders, where rotary trans- 
formers convert the alternating current to direct. Looking 
at the larger problems in electric railroading which involve 
the changing of present steam roads into electric, much seems 
to be left to engage the attention of electrical engineers as 
to the best methods of tackling them. In recent numbers 
of the Zngineering Magazine, Messrs. Davis and Forbes 

out in a most extended manner the equipping of an 
electric road between New York and Philadelphia, one aspect 
of which they treated some time ago, and on which we made 
comment at the time. In the present instance the same 
authors first discuss in a general way the question of trans- 
mitting electric power from a waterfall or other “ cheap 
sources to a steam railroad by means of the alternating 
current, and the operation of such a road by electric motors. 
The conclusion which they reach as to the application 
of the alternating current directly on the cars is, we 
must confess, hardly encouraging. They assert, in effect, 
that the alternating motor, as constructed to-day, is not 
adapted to direct operation of railroad trains, either on 
the axles of the cars or at the head of the trains as a loco- 
motive; first, on account of the difficulties in starting under 
load; and, secondly, owing to the difficulty of controlling 
the necessary variations in speed. On the other hand, they 
consider that the alternating current can be better applied 
indirectly to railway operation, because of the facility with 
which it can be transmitted at high potential over long 
distances. It is a special case of the latter arrangement 
which the authors then fully discuss, and which is, specific- 
ally, the problem of a new road built for very high speed, 
with trains at frequent intervals, and comparing the relative 
first cost and operating expences, assuming electric power 
to be obtained (a) from a cheap source at a distance, with 
the corresponding charges, and (5) assuming the usual 
power stations located at intervals along the road. The 
authors take the oft-discussed case of a road between New 
York and Philadelphia, assuming several cases, among 
them two sources of power, each 100 miles from the line of 
the railway. They assume three-phase alternating current 


transmission at 20,000 volte, with 1,000 volta direct current 


from sub-stations to railway motors, with 80 sub-station 
rotary transformers. They also assume the road to have 
three tracks, trains of five cars each, with a three-minute 
headway, with trains 84 miles apart, thus showing very high 
speed. Each train is not to require more than 10,000 
H.P. at the station under economical conditions. The cost 
of such an equipment is compared against that of 11 
power stations distributed along the line, 84 miles apart, 
including one at each end of the line, each supplying 
current at three sub-stations, with rotary transformers, with 
power stations to generate alternating current at 10,000 
volts three-phase to sub-stations, where it is con- 


* New York Electrical Engineer. 
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verted to 1,000 volts direct current to the railway 
motors. The other conditions being the rame, it is 
assumed that the development of the water-powers is to cost 
no more than the 11 power stations, which, in the authors’ 
opinion, is highly unlikely, favouring the 5 trans- 
mitted as against the steam- power stations distributed along 
the line. In general, the authors state that every care has 
been taken to be fair to the distant source of power. and 
where there was any room for doubt, the “cheap source” has 
been given the benefit. 

It would take us too far to go into the details of the cal- 
culations, which are highly interesting; but the final con- 
clusions reached are that the items added to the cost, per car 
mile by the use of water-powers located 100 miles away about 
balance the greater cost of fuel, water, oil, waste, repairs to 
power stations, and power station wages. While, as stated, 
we cannot go into the minutize of the calculations, it may 
be interesting to note that the proposed transmission line is 
figured at $25,310,000, the copper alone amounting to 
$9,780,000. 

According to the authors, the case diecussed by them shows 
conclasively that it would not pay to utilise the water-power. 
Against the objection to the assertion that this oovers only 
one problem, they insist that the one chosen enables us to 
arrive at a general conclusion, since we are dealing with a 
very large amount of power at a comparatively short distance. 

Granting that the calculations of the authors are fairly 
correct, and they have applied checks to them, we are bound 
to confes that we are not greatly surprised at the results. 
If 50,000 volta had been used instead of 20,000, as essumed, 
the cost of the copper would have been reduced to 
$1,555,000, a saving of $8,225,000, while if 100,000 volts 
had been used the copper would only have cost $390,000. 
Bat even that, according to the authors, would not have 
saved the day. This interesting calculation is well worth 
the study of all interested in this class of work. It must 
not be forgotten, however, that the distance of transmission 
assumed by the authors is 100 miles, and to that extent, of 
course, it is a special case. A shorter distance would make 
a material difference in the results, and we might suggest, 
ав an addendum to their present calculations, one which 
should have for ita object the determination of the distance 
at which transmitted cheap power can compete with power 
distributed slong the sett It would also add much to the 
valne of the solution of the problem kere involved if the 
authors had considered the case where the energy is produced 
at the month of the coal mine instead of by water-power. 
We might then have а direct comparison as between steam 
stations distributed along the road and a single concentrated 
steam plant. Besides, the latter condition of a coal mine 
available within a reasonable distance, and even alongside 
the track of a railroad is & case of frequent occurrence. 


ELECTRICAL ALARUMS. 


By J. EBEL. 


Consipgrina the large variety of electrical apparatus 
designed for commercial or domestic urposes, one is impelled 
to the conclusion that there is y any article of such 
wide-spread and universal adoption as the electric trembling 
bell, bat, notwithstanding the enormous output of this 
particular article, its form and device has apparently, with a 
Very few exoeptions, undergone no material alteration from 
ео t | 
Since the introduction of the dry battery, which has now 
reached а condition bordering upon perfection, a little more 
has been made with regard to the compactness, 
utility, and convenience of a suitable combination of the 
alarum and battery. A general description of some improve- 
ments in this direction may afford considerable matter of 
interest to many of your readers. | 
Fig. 1 representa а standard pattern of electro-magnet with 
armature hammer and break contact bracket. There is 
nothing particularly new in this combination, its novelty and 
merit resting solely upon the compactness and simplicity of 
ita general arrangement, thus facilitating the rapidity and 
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cheapness of manufacture, The. electro- et is secured 
to a board by means of a gorew and washer, two little 
projections being pressed into the wood render it firmly 


Fia. 1. 


secure. The hammer and contact spring are riveted to the 
armature and secured to the electro-magnet by means of a 
brass bracket and two screws. 

The contact bracket, which is fitted with an adjustable 
contact screw, is secured to the woodwork as shown. This 
combination is condensed to the extent that it can be con- 
veniently encompassed in the small space of 1 x 2°5 inches, 

Fig. 2 is a section of a double alarum and battery com- 
bined, which consists of a portable case of dimension 6 x 6 
х 8 inches, containing two Siemens dry cells, type О, 
sufficient space being allowed between these to accomodate 


two electro-magnets, whose hammers reach through suitable 
openings in the case placed in such a position that it enables 
them to strike the bells which are upon its exterior. The 
two belle differ from one another, both in size and pitch, 
which, since they are intended to work independently from 
the same battery, is necessary to form a marked distinction 
between them. It will also be evident that it can be 
arranged to work a single alarum. 

Fig. 8 i8 a sectional view of another type of alarum known 
as the “Rattler.” The principal feature attending this 
class lies in the fact that it is dust-proof and watertight. 
This device, with the exception that the bell is entire] y 
dispensed with and а diaphragm substituted, is similar to 
the arrangement shown in fig. 2; the electro-magnet hammer 
assumes а vertical position, and by its action strikes the 
diaphragm, which is во situated that the opening in the aide 
of the case is completely covered by it on the interior, while 
the exterior side of the opening is covered by a sounding 
board which has a small hole in the centre of it, the action 
of the hammer upon the diaphragm produces a strong 
vibration and a rattling noise from which the name of the 
apparatus is derived. From this description it will be 
3 that the case is securely closed in upon all sides. 
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Fig. 4 is a diagram of a burglar alarum, The usual prin- 
ciple of those in general use consists of completing the 
cirouit by means of opening or closing doors or windows to 
which contacts are fitted, and then connected up to the 
ordinary pushes, the bell ringing immediately the circnit is 


SSE 


MISS SS 


WSs 
Sr 


———— 


Y ,, 7 
22. EE IE А 
, 7 . 2 

. - 


. 
Fia. 3. 


5 The principle demonstrated by the accompany- 
‘ing diagram is, however, the reverse to the one described, 
inasmuch that the alaram comes into operation immediately 
upon the circuit being broken; by this means a decided 
Vantage is gained, because the slightest defect in the line 
through tampering, or any other reason, would at once be 
made known by the alarum, whereas in the former instance 
similar defects would render the apparatus useless for its 
к ре, and, moreover, its defects could not be 
discovered without some trouble and testing. 
The form of this a us resembles that of fig. 1 or 
fig. 2; the only exception being, that the electro-magnet 
ia wound with two wires, one of a somewhat large 
dimension and having s resistance of 10", and the other o 
a smaller dimension giving a higher resistance of i- 
mately 190. The adjacent ends at one extremity ol these 
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two coils are joined together and permanently connected to 
the armature hammer or contact hammer, the other two ends 
by making an intermediate connection with the contact 
screw, C, are conneoted to the poles of the battery in such а 
manner that the current passing through the two coils, would 
for each coi] produce the same polarities on the extremities 
of the electro-magnet. The position, x, is the operating part 
in the out-going circuit, which operative effect can be 
arran in numerous ways, i. s., by an ning contact 
spring attached toa flexible twin wire which is squeezed into 
the slot of the door, window, or saab, this insertion falling out 
of ita position when the door is opened, at once breaks the 
circuit and gives the desired result; again, the circuit between 


the points A B may be closed with a very fine wire, almost 
invisible to the naked eye, and placed in any position where 
it is most likely to be broken, this affords a simple and 
expeditions method of obtaining the «есі required, and 
which is explained as follows :— 

When the ү оюнду is adjusted for action the battery 
current passes through the two wire coils and forms a circuit. 
The electro-magnet with its highest, resistance, which in this 
instance is 200° becomes sufficiently excited to cause а slight 


descent of the armature from the contact screw, Е, and 


thereby causes it to ently maintain this pendulous 
position. The line being broken at x would cause the fine 
wire coil to be thrown ont of the circuit, whereupon the 
circuit being now open, the armatare would retarn to the 
contact stud, к, and thereby establish the make and break 
alarum circuit having only the thick wire coil retained. — . 

Fig. 5 shows an entirely new form of electric alarum for 
very large sizes. Whereas the ordi alarums working 
upon the “ make and break" system are only satisfactory up 
to a limited size (say, 6 inches diameter of bell), it is also 
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Top View enlarged of Brass Tube. Wrought-iron core with steel balls. 
Fra. б. | 


obvious that the larger the alarum the greater must be the 


vibratory amplitade of the hammer tape, and the intervals of 
proportionately longer duration, which result is prabtically 
unattainable by the gaystem, although it could be 
partly approached through the application of a larger electro- 
magnet. This method, however, necessitates a larger battery 
power, and consequently produces the great, disadvantage of 
excessive sparking at the points of contact, thus bringing 
about а rapid destruction of those parte, and furthermore, 
the make and break system cannot be worked either in series 
or in parallel, since each bell, for perfect working, requires 
its own circuit. 

The section, fig. 5, shows а solenoid wound round a brass 
tube, which contains an automatic, adjustab!e, hollow iron 
core. This oore is provided with three longitudinal grooves 
for the accommodation of. small steel balls, thus affording & 
practically frictionless longitudinal movement, the interior 
of the core contains a helical spring of suitable tension, 
having one of its extremities secured to the core, and the 
other attached to a fixed point situated as shown. The entire 
combination of parts are secured to a substantial bracket by 
means of screws, and by a piece of gaa tube of suitable 
dimensions is suspended within the interior of a large gong 
or dome which forms a cover to the whole arrangement. 
The circuit is governed by an ordinary solid contact batton 
or switch. When the circuit is open, the core, which 
answers the p of a hammer, assumes its normal 
position as shown, but immediately upon closing the oircuit, 
the core is drawn rapidly to the leit and makes impact with 
that portion of the gong, and immediately upon breaking 
the circuit, the recoil of the spring compels the core to 
produce another blow upon the opposite ion of the 
gong, i. ., to the right, thus it will be seen, that action and 
reaction produces alternate blows, the rapidity of which 


Т 
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may be varied “ ad lib. according to the size of the gong. A sufficiently correct rule for ће Е.О. correction is: 
To especially adapt this gong for continuous ringing, 1. Divide the earth potential difference (in millivolts) by 
I have conceived a device consisting of a combination the stronger testing current flowing through the cable (in 
of gear wheels, and an escapement wheel in conjunction milliamperes), and multiply by 0:4 if the current ratio n is 
with s spiral spring and winding key. The contact is pro- nearly 2; or by 0°5 if nearly 3; and by the mean 0°45 if n 
duced by a star wheel, the points of which form a rubbing із about 2:5. 
contact with an insulated spring strip. For exceptional Mr. Murphy adds another rule by which to remember 
large currents carbon contacts may be used with advantage. whether the correction is a plus or a minus quantity. 
The simplicity and compactness of this alarum renders it 2. The correction is subtractive when the direction of the 
peculiarly adaptable for cheapness of manufacture. Its Е.С. is such as would be produced by a minus (Zn) battery 
great reliability of action being largely due to the rubbing pole applied at the testing station and vice versd ; it being 
contacts being made at the sending station only, also another practically an invariable rule that the negative battery pole 
advantage is that any number of gongs may be worked іп апу is to line during tests made by the method. 
circuit, whether they are in series or parallel. This apparatus A further rough rule instead of (1) is also given, viz, 
is especially ada to do duty for time bells in large fac- when the bridge ratio arms are equal and the milliammeter is 
tories, mines, &., where a number of them could be worked placed in the battery circuit (that is, when the current 
from the time keeper’s office. through the milliammeter equals 2 c), the E.C. correction may 
b» obtained, when n is about 8, by simply dividing the 
E.M.F. of the E C. by the larger of the milliammeter readin 
taken when balance is obtained, because it is only when the 
E.C. is abnormally strong, or the teeting currents relatively 
weak, that any serious discrepancy will obtain. | 
BREAKS IN SUBMARINE CABLES. Ezamples.—Taking Е.О. = 500 millivolts (half volt), and 
n c as 50 milliamperes, and selecting 2 as the valne of n, in 
| | order to make the discrepancy of the rough rule as large as it 
IN the Electrician of September 28rd, Mr. W. J. Murphy ін ever likely to be in practice, gives the following compara- 
gives certain rules “ to calculate rapidly or to estimate men- tive values for the E C. correction: 
tally, the influence of the Е.С. upon results obtained by | 500 | 
Schaefer’s method of localising breaks in submarine cables.” By correct coefficient 2 ~ x 0 420 = 4:2 ohms, error nil. 
The correction for the effect of the E.C. on the measured | 50 


resistance is given by Mr. Schaefer ав | 500 | 
By rule 1 0 400 4˙0 „ „ O2ohm. 
TM 6 0 8 | 50 
* (% 7% =} | | 
500 | 
By rough rule 100 =50„ „ 08, 


(See Electrician, October 15th, 1897, p. 813.) | ( 
Mr, Murphy points out that “writing this“ (se —1), “The largeat error is in this Cage unimportant. It is 
А | 4 д posible, however for 15 n and Sones quently the 
„ E _ Ki IM it i | error to ba ten times as large asthe above, во that the rongher 
oF, 88y, — N, where N = (к, a 1), it is clear that the rule akonld not be ased ЫШ dy. i ng | 
There is no doubt that Mr. Sshaefer’s formula for the 

distance of a break is farther simplified, and working out 


coefficient of 2 depends only on the value of л, the ratio 
€ Là EJ 242 
consequently facilitated by writing the E. O. correction por- 


of the two testing currents, since ; | 
ей tion F = M, ав suggested by Mr. Murphy, and giving the 
Кү = n—— — Vn ; valne of м for all likely battery ratios in tabular form, with 
| /n—1 | Mr. Schaefer's values for ki. | 
The only EE fag which we take applies rather to Mr. 
Schaefer’s formula, as explained in our criticism of the test. — 


It is more convensent, however, to base the correction on ii H ш RUE 

в А : see the ELECTRICAL REVIEW, December 31st, 1897, p. 919. 
qç 5 that is, upon the quotient of the larger of the cur- We then painted ont that while d Schaefer o ims to 
: г : have disproved the strict accuracy of Kennelly's law of 
rents into rm of the E.C., in which case м (the co- inverse square roots H к variation in тШ of an 
efficient of а = n — n). > | exposed area under different current strengths, and in 
| nc (к, Qa + 1) jap formula substitutes for it the 1:8 pne instead 
. Values for both х and м are given in parallel columns for of the square root, his results for tne distance of a 
Various battery ratios n recommended in practice, and refer- break are generally less exact than those given by 
ence to these two columns, as given below, will explain why Kennelly's “two-current polarisation zero” test. So far, 
the м formula is preferred to the N formula, “since it is easy therefore, from proving the inaccuracy: of Kennelly's law, 
lo remember that м = 0°400 when n = 1°8, and that there results appear rather to establish it. Moreover, the 
і an increase of 0:009 nearly in м for every increase of a value of =, calculated by Mr. Scheefer’s formula аге 
often found to be more exact without the E.C. correction 


tenth in n," 
which Mr. Murphy has somewhat simplified. We further 
| inted out in this connection that Mr. Schaefer measures 
я. | N. M. fis E.C. before applying the testiog current, and that this is 
unsound in principle, since the polarisation component of the 
15 0222 0-400 Е.О. will vary greatly under two testing currents of different 
19 0-215 0:409 strength, and at the moment of taking off the testing current 
2:0 0:210 0420 may even be reversed in direction to what it was before 
21 0:204 0:429 testing. | 
2:2 0:199 0:438 
13 0:195 0:447 
25 0-188 0465 Institution of Electrical Engi The 
Р у | i nstitution o ectric ngineers.— openi 
26 0182 | 26 meeting of the session will be held on Thursday, N er 
28 0175 07490 lOth, when a paper will be read by Prof. Silvanus P, 
2:9 0-172 0:499 Thompson on “Rotatory Transformers.” We learn 
3:0 | 0:169 0:506 that the annual dinner will take place in the Grand 
CC | Hall of the Hotel Cecil on Wednesday, December 7th, and 
Mean difference = 01 | 00044 0:0088 that the invitations are likely to be issued during the 
| | ooming week. „ [1n " 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1808. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 

Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


21,248. “Improvements in and connected with the electro-deposi- 
tion of metals." 8. О. CoweEn-Corzs. Dated October 10th. 


21,201. “Improvements in electrical ignition apparatus fcr 
internal combustion engines.” T. Маври. Dated Ostober 10th. 


21,265. “Improvements їп certain drums for holdiog electric 
cables.” T. Oxumv. Dated October 10th. (Complete) 


21,359. “Improvements in and connected with shades or re- 
flectors for electric lamps." S. L. Киріх. Dated October 11th. 


21,374. “Improvements in rheostats or electric heaters.” E. O. 
Rastar. D October 11th. (Complete.) 


21,994 “Improved press for moulding electrotype matrices.” 
а. Е. B. Ern, W. Н. броттівуооре, C. A. Sporriswoops, and Е. J. 
PassrNGHAM. Dated October 11th. 

21,401. "Improvements in s by step dial telegraphs with 
duplicate indicatora to record the indications given and received in 
signalling.” К. R. Harrer. Dated October 11th. 


21,407. “ Improvements in dynamo-electric machines.” A. F, 
Ваввт. Dated October 11th. 


21,410. “Improvements in controlling switches and apparatus for 
electric m 


ою.” R. Нотсшшон. Dated October llth. (Complete) 


21,467. “An improved form of alternating current transformer 
or economy оой.” Vrnitys, Ілм1тер, and L. J. STIIILI. Dated 
Octcber 12th, 


21,480. Improvements in or relating to channels, tubes, and 
wells, for underground electric conductors and the like.” O. A. W. 
Hotrman. Dated October 12th. | * 


21,492. “ Apparatus for generating and utilising electric energy 2 
W. B. Smrson. Dated October 12th. m 


21,501. ‘Improvements in coin -freed electrical apparatus.” 
W. L. Wise. (E. G. Lochmann & Oie., Germany.) Dated October 
12th. 


21,505. “Improved device for use in connection with apparatus 
for the electric haulage of vehicles." F. RoBERTs. Dated October 
13th. е5 


21,524. “Improvements in electro-magnetic variable speed and 
clutch gearing.” Н. A. WOLLASTON (of Pope & Son), and R. KENNEDY. 
Dated October 13th. 


21,550. "Improvements in systems of control for electric motors 
and railway trains." W. В. РоттЕВ. Dated October 13th. (Date 
applied for under Patents, &c., Act, 1883, Зэс. 103, March 17th, 1898, 
being date of application in United States.) (Complete. 


21,551. "Improvements in controlling electric motors and electri- 
cally-propelled railway trains.” H. W. Кіса, jan. Dated October 
13:h. (Date applied for under Patents, &, Act, 1883, Sec. 103, 
March 26th, 1898, being date of application in United States.) 
(Complete.) 


21,573. "Improvements in dynamo-electric generators, motors, 
aud transformers.” О. W. TRowPsoN. Dated October 13th. 


21,093. “Improvements in electricity meters.” 
Dated October 14th. 


21,638. “Improvements in arc lamps for projection, and for 
laboratory or like purposes.” J. Stuartand J. H. Barron. Dated 
October 14th. 


91,652. An improved system of electric traction.” S. Мовтніка- 
тон and R. J. CROWLEY. Dated O:stober 14th. 


G. Ноокнам. 


21,089. “Improvements in induction motors.” W. L. Davies. 
Dated Ootobsr 14th. | 


21,005. “A circulating electric battery.” E А. Втокив, E. J. 
Бтокив, and R J. Свотіху. Dated October 15th. 


21,718. "Improvements in automatic means of breaking electric 
circuits.” J. Ривосвон and J. Wurrm. Dated October 15th. 


21,716. “Improvements in electric measuring instruments.” W, 
Tomson, Baron Kelvin of Largs. Dated October 15th. 


. 91,726. “Improvements in and connected with ooin-controlled 
phonographs" G. V. Gress and W. H. Muze. Dated October 
15th. (Complete) | | 


21,783. “Tubes and fittings for electrical purposes" H. E. 
Dorru. Dated October 15th. | 


21,759. “ Improvements in telescriptors or telegraphio trans- 
mitting and recording or receiving apparatus." Тив TELESCBIPTOR 
Synpicara, Lap. (B. Hoffmann, ce.) Dated October 15th. 


21,755. “Improvements in electric meters, parts of which are 
applicable to the reduction of friction of rotatiog shafts.” B. J. B. 
мса (Е. В. White, United States) Dated October 15th. (Com. 
plete. { 


21,759. "Improvements in electric train systems." W. B. POTTER. 
Dated O:tober 15th. (Date applied for under Patents, &c., Act, 
1883, Bec. 103, March 31st, 1698, being date of application in the 
United States.) (Complete.) 


21,718. “Improvements in electric arc lamps." ExorisH Іиров- 
DIM m (Elektricitäts Aktiengesellschaft, Germany.) Dated 


21,719. “Improvements in hand vice and other strainers or 
stretchers for telegraph, telephone, and other wires.“ W. S. MACKIR, 
Dated October 15th. 


. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрдон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


SE, 


1898. 


3.805. "Improvements in electrical switch apparatus" T. Н. 
MiwsHALL. Dated June 27th, 1898. Relates to a construction of 
electrical switch apparatus. It consists of a switch provided with 
two contact plugs that are removed from both fixed contacts when 
the circuit has to be broken at the fixed contact connected with the 
feeding circuit, a shutter is provided enclosing the said contact when 
the switch plug is withdrawn. 2 claims. 


— 


9,070. Improvements in contact shoes for electric railways.” 
W. M. Brown. Dated April 9th, 1898. A block of wood is secured 
to any desired of the frame or truck, a piece of rubber hose 
extends longitudinally throughout the block of wood. А metal strip 
is secured to the under side of the hose and adapted to make contact 
with the contact box; a wire connects the contact strip with the 
apparatus upon the car. 7 claims. 


9,960. "Improvements in or relating to electric meters.” A. J. 
Boutt (I. E. G. Cauro). Dated April 30th, 1898. Relates to 
electrical meters provided with a constant electric field. It consists 
of a closed coil conducting the electric current, shaped to represent 
a flat and regular figure, having a number of sides greater than two, 
and connected to the segments of a commutator, the coil and the 
commutator are secured together and to a small spindle passing 
ae the centre of the coil and rotating about its own axis. 

claims. 


15,144. “Improvements in electric railways and tramways опа 
road contact system." N. Fiacutexmacnen. Dated July 9:h, 1898. 
Relates to an improved system of electric traction wherein one of 
the rails of the track is formed of & material containing cellulose 
which does not convey electricity, but is yet sufficiently resistant, 
sach, for example, аз papier machè, and is provided at regular 
distances apart with pieces of soft iron passing through the rail from 
top to Lottom, whilst the vehicle is provided with a device adapted 
to effect the magnetisation of the pieces of soft iron when 
over the latter, the soft iron being combined with devices de 
to feed them with electric current from the line when they are 
ir flaencsd by pieces of magnetised soft iron and with collectors 
designed to take current thus conveyed to the pieces of soft iron in 
order to supply the motor of the vehicle. 3 claims. 


15,646. Electrically-operated cloth cutters.” N. GARLAND. 
Dated July 16th, 1598. R.lates to improvements in electrically- 
operated cloth cutters. It consists of the base plate of the machine, 
the stem, a motor, a main shaft, the balance crank, and the connect- 
irg rod from the balance to the clasp on the knife. The knife basa 
bottom inclined bevelled sharpened edge and an inclined front сое 
which meets the front of the m edge. The front of the 
is provided with a plurality of serrations. 5 claims. 
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THE PRICE OF ELECTRICAL ENERGY 
IN NEW YORK. 


THE American Electrical Engineer of October 18th contains 
an interesting article on the reduction of the prices 
charged by the Edison Company of New York to its con- 
sumers. 

The article commences as follows: — | 

“Consistently with its intelligent and well-matured policy 
‘of lowering the price of current to all consumers as fast as 
the growth of the business and progressive economies in 
current production would allow, the Edison Electric Illu- 
minating Company has now made further reduction in its 
regular charges." 

The above paragraph makes such very pleasant m 
that one burries on to ascertain what it amounts to in plain 
figures. Oar first thought is to remove to New York in 
order to obtain the blessings of cheap electricity; but after 
mastering the details of the schedule, our second thoughts 
are that there are worse places than London. 

The system of charging is an imitation of the “ Wright 
system,” but without the demand indicator, that is to say, 
the price is varied according to the number of hours’ use 
per diem of the maximum possible requirement, consequently 
the consumer has no interest in reducing the peak of the 
load curve. 

The price for the first hour's average daily use is 10d. per 
unit; for the second honr’s use, 74d.; for the third and 
fourth hour, 5d.; and for all beyond, 23d. 

The New York housebolder is now probably gloating over 
the final figure of 24d.; but he will not gloat much when 
he sees his bill; he will find that his winter limit will be 
74d., and in the summer be will get nothing under 10d. 

For wholesale use, with а guarantee of 2,000 units per 
month, and two hours’ average daily use, the price is 5d. 
per unit for the firet four hours, and 24d. per unit after- 
wards, | | 

To encourage cooking, heating, &c., by electricity, house- 
hold apparatus for these purposes are excluded in calculating 
the maximum possible demand. 

This is very curious, for if the object of the company 
were to be attained on those terms, they would find their 
load peak would at dinner time rise to three times its present 
height, and as low temperatures and long nights come at the 
game time of the year, their load factor wonld be diminished. 
On the other hand, we cannot imagine that any but а few 
millionaires will adopt electrical cooking and heating, even 
at 5d. or 24d. per unit. 

It would be very interesting to ascertain how it comes 
abont that these high prices are necessary in New York. 
Is it dae to the high price of labour or to water in the 
capital ? 

In tramway enterprise we are a long way behind the New 
World, but in the distribution of cheap electricity, we have 


evidently nothing to learn from New York. 
D 


— i 
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GAS TRACTION. 


ae 


CONSIDERING the constant obstruction to electric traction 
and ita initial outlay, it is a little remarkable that gas. 


traction has not made greater progress. At an electric 
generating station there must be more pore than is con · 
sumed by the cars along a line. 

In а gas system the central station is only called on to 
compress the power gas into cylinders. No power is generated, 
and the compression only requires в very small percentage of 
the power locked up in the gas in the form of chemical 
energy to be liberated by combustion. Trade and Industry 
pablishes an article on the system at Blackpool, whence 
it appears that the service to St. Annes has been 
very satisfactory during the past season. The line 
is to be doubled. Started in 1896 with four cars, 
12 more were added of larger size, seating 52 passengers 
instead of 40. The line is worked by the British Gas 
Traction Company on the basis of 5] per car mile. The 
line, 73 miles long, bas four passing places per mile, and 
there are two compressing stations abont a mile from the 
termini, Gas costs 28. 4d. per 1,000 feet. The large cars 
consume abont 35 feet of gas per car mile at a cost of nearly 
one penny. This includes the gas used by the compressore— 
about 11 per cent. of the whole. 

In April last another gas line was opened between 
Stretford and Barton-upon-Irwell—some 3} miles in length. 
This is a light railway suitable for carrying goods from the 
Salford Docks. The gas consumption is even leas 
than at Blackpool. Neath has now adopted the system 
and two light railways are to be worked on the gas system, 
the latter being under construction in the West of England. 
Our contemporary compares the various modes of tramway 
traction by cable, steam, the Serpollet system, the Mekarski 
with its 900 lbs. air pressure and ice tronble, the accumu- 
lator and the trolley system, the latter being honoured with 
the heaviest condemnation, perhaps because the most 
formidable, in the shape of electrolysis and sigual disturbanoe. 
In Holland, a gas car has ron 88 much as 21 miles on a 
single charge of gas; but 10 to 12 miles is usual. The 
jacket cooling water is renewed when the gas reservoir is 
recharged, and the two operations need not occupy more 
than a few seconds. It is claimed that the cars are not 
audible, at the same distance as an electrical trolley car. 

For a line of 12 miles the compressing station need not 
exceed in cost about £3,000 for plant and buildings, It 
would run 20 to 25 cars, and the total cost of the whole line, 
with equipment, would not be £60,000—a sum less than the 
cost of the line alone with conduit or cable systems. Electric 
traction, with cars of 40 or 50 passengers, requires 1 kilowatt 
per car mile, coating 2d. to 8d. 

The gas traction system would undoubtedly move ahead 
rapidly, were it not that the public are in an expectant mood 
as regards electrical working, and the way is being blocked 
by the municipalities. Electrical traction is suffering from 
narrow-mindedness, and the cost of it is inordinately heavy 
because it is being exploited in a niggling manner. Gas trac- 
tion is suited equally with electricity for both local and 
general lines, wherever gas is to be bought along an ex- 
tended route at suitable distances, 

Electricity ів a little costly to manufacture by means of 


coal, and the success of electricity depends very mach upon 
broad views, and a capacity to utilise bye-products in the 
shape of the heat of the waste steam, as well as to generate 
électricity by gas power, either by the use of producer gas 
from cheap inferior coala, or by utilising that huge stream of 
now wasted energy which flows йау end night from every 
blast furnace, and which would drive every tramway in the 
country, and leave в large surplus of power for other 


purposes, 


. T 


The Physical Society held their first 
meeting of the new session on Friday last 
| at Burlington House, Although there was 
nothing of striking importance in the papers read, there was 
plenty of evidence that the Fellows had spent some of their 
very long vacation in serious work. Mr. Pidgeon exhibited 
an influence machine of the Holtz - Wimshurst type, to 
which he has added auxiliary inductors, and a coating of wax 
to the glass disos. But he rather failed in his attempt to 
demonstrate the theory of the working of these additions ; 
and it was difficult, from his very qualitative experiments, 
to judge how far the output was increased by them. Before 
any definite opinion can be come to, it will be necessary to 
know the comparative cost, weight, complication, and output 
of the machine, and also whether it is quite free from the 
“reversing” tendency. One great merit of Mr. Pidgeon’s 
influence machine he certainly did establish, i.e., its absolute 
immunity from the evils arising from surface moisture and 
dust. This immunity is chiefly obtained by coating the 
sectors with an insulating substance, and by restrictigg the 
exposed surface to a very small area. The mixtare of 
paraffin wax and resin adopted by Mr. Pidgeon does not 
commend itself to us, however. For although the surface 
repels moisture at first, the wax itself slowly absorbs it ; 
moreover, this resinous mixture retains the electrical charges, 
which means that electrical work is wasted at each reversal. 
There are mica substitutes that would seem to obviate both 
these defects, presenting at the same time mechanical and 
electrical advantages. Experimenta on physical subjects, 
whether original or not, are always welcome at these meetings; 
it is true they take up the time, but everybody agrees that the 
time is well spent. This was the case when Dr. S. P. 
Thompson exhibited the remarkable magneto-optioal experi- 
ments of Righi. They form a supplement to those of 
Zeemann, and the two constitute a perfect complement to the 
magneto - polarioscopic work of Faraday. Mr. Albert 
Campbell's paper on “The Magnetic Fluxes in Meters and 
other Electrical Instruments is of far-reaching usefulness, 
and deserves careful study in detail. The smallness of the 
forces measured, and the extreme narrowness of the дарв, 
necessitated modifications of testa and improved methods. 
Mr. Campbell gives us the magnetic fluxes for a range of 
instruments including such various fields as those of the 
Siemens dynamometer, the Thomson galvanometer, the 
Weston voltmeter, the Evershed ohmmeter, and the Bell 
telephone ; and he follows this up with a critical examination 
of many standard forms of electricity meters. The discussion 
of his paper is adjourned to the next meeting of tbe Physical 
Society, to be held at Burlington House at 5 p.m. on Friday, 
November 11th ; no doubt our readers will be glad of this 
opportunity of a closer acquaintance with the subject. By 
the way, the discussion of a paper on “The Magnetic 
Properties and Electrical Resistance of Iron," by Dr. D. К. 
Morris, was adjourned as far back as May, 1897; perhaps 
some Fellow of the Physical Society can tell us what has 
become of it, 


' The Physical Society 
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THE ELECTRICAL SOLAR HYPOTHESIS. 


ADDITIONAL CORRELATIVE EVIDENCR. 


By DELTA. 


Since the first series of articles appeared, the author has had 
the opportunity of examining the magnetic observatories 
which are under the control of Herr Lenz. These observa- 
tories are situated in the Stadt Park, Bochum, Prussia. 

Thanks to Herr Lenz, the author is able to exhibit copies 
of the curves of magnetic declination, The registration is 
effected continuously all through the year by the auto- 
photographic system. Figs. 1 and 2 show the curves of 
magneti> declination for the two days, March 14th and 15th 
of this year. | | 

On both dates an aurora of great splendour was visible at 
Bochum and throughout Europe, and on these days spots 
were visible on the sun's surface; the violent magnetic per- 
turbations suggest a distinct association between the solar 
spots, the aurora, and the condition of terrestrial magnetism ; 
and this association will always be found to exist, con- 
tribating evidence of great and irrefutable value in favour 
of the author's electrical solar hypothesis. 
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CALCULATIONS FOR ELÉCTRICO LIGHT 
WIRING.” 


Ir is very desirable that every man having charge of a power 
or machinery plant should be familiar with the use of wiring 
tables, and when the occasion demands it, he should be able 
to compute the sizə of wire required for various purposes 
with a fair degree of accuracy. In Table I. we have com- 
bined two standard wiring tables, omitting tuch portions as 
are unnecessary in ordinary calculations, and which mutt 
from their nature be more or leas inaccurate, and have given 
only those parts which are involved in everyday work. «23 

The fourth column in the table is particularly useful in 
reducing the area of a conductor of rectangular section to its 
equal in round wire. Suppose we had a strip of copper ‘004 
inch thick and 1 inch wide, and wanted the size of wire 
having approximately the same sectional area. The area of the 
strip would be 1,000 x 4 = 4,000 square mils. Referring 
to the table we find that No. 13 wire has an area of 4,067°1 
equare mils, which is the nearest to the required area. 
Column 5 giving the weight of 1,000 feet of the various 
Biz:d wires i8 used for calculating the weight of the wire 
used in armature and field coils and also in plants. 

When it is desired to find the weight of wire for a system 
of feeders or for long supply wires in incandescent circuits, 
column 6 will be fonnd much more convenient, giving the 
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On referring to the author's former articles, it will be 
seen that the electrical hypothesis therein advanced assumes 
that the sun spots constitute the solar surfaces that absorb 
electrical energy from the interplanetary space, and, in а 
degree, to compensate for that distributed to the planetary 
and stellar bodies. The intrusion of these electrical energy 
absorbing surfaces must obviously affect both the electrical 
potential of the earth's atmosphere, and also the terrestrial 
Magnetism, bat only on the terrestrial surfaces that are in a 
position of solar electrical reception. We see evidence of 
this disturbing effect of sun spots on the curves of all the 
diagrams at all periods where sun spots are in evidence. 
The violent magnetic perturbations are very conspicuous. In 
order to show the degree of variation from the normal, the 
author has marked in dotted lines, on the curve, the average 
line Tepresenting the normal range of declination. | 
-. Fig. 8 shows quite clearly the influence of the effect of the 
electric earth current returns of the Bochum electrical tram 
system on the needle. 

A careful examination of the day-by-day curves of 2} 
years shows a wonderful regularity in the degree effect on the 
needle of the electric tram system, and it should not be diffi- 
cult to arrange a formala of correction. E 

The author, in a future note, will give further and still 
more recent evidence of correlation in proof of the solar 
and electrical bypothegis and its associated phenomenon. 


weight in larger anits or in pounds per mile, Columns 8 
and 9 giving the resistances at different lengths are very 
important, When calculating for rheost ats, resistance boxes, 
Wheatstone bridges, and other measuring instrumenta, we 
have given а known reeistance and require the amount of а 
certain sized wire having that seme resistance, column 10 
will be found especially applicable. 

Suppose it is desired to find the size of wire required in a 
certain building where the conditions are as follows : 16 C.P. 
lamps are to be used requiring `6 ampere at 110 volta, the 
loss being not more than 2 volts on any circuit at full load. 
There are five different circuits in this mill, each one re- 
quiring a different size of wire according to the conditions 
given in Table II. We will give the complete calculation for 


circuit 1. 


For the sake of clearness we will tabulate our results as 
shown in Table II. There are 40 lights iu circnit 1, re- 
quiring 40 x 6 = 24 amperes, and since the lights are 65 
feet from the switchboard, a total of 130 feet of conductor 
will be required. 

To find the resistance of this conductor, Ohm's law must 

i oe E 2 1 ; 
be applied, which is & = 3 thus R 33 0833 
ohms. The problem now is to find such a size of wire of 


* New York Engineer, 
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which 180 feet will have a resistance of “0888 ohms. If 
130 feet have a resistance of 0888 ohms, 1,000 feet will have 

1000. 1 25 : 
a resistance of 130 x Tis ag 641 ohms. Now, re 
ferring to Table I., we find that No. 8 wire has a resistance 
of 6288 1 ohms per 1,000 feet, which is the nearest to the 
required size, hence we select a No. 8 wire. In Table I., 
No. 8 wire has a weight of 49 88 lbs. per 1,000 feet. Then 


180 feet of the wire will weigh 1000 of 49:88 = 6:48 lbe. 
9 

The other circuits are calculated the same way, and in 
order that the reader may acquire a little practice along this 
line if he во chooses, we give in Table II. the results obtained 
for the other fonr circuite. 

It is required to find the most economical size of con- 
ductor to use in transmitting current for 1,200 lights or 720 
amperes from a waterfall to a mill 1,000 feet away. 


If 9 volta loss were allowable, the resistance of. the 2,000 


feet of conductor would be n m ohms, or for 


720 860 
1,000 feet would be 720 = 0014 ohms. This resistance 


is much larger than that of a single 0000 wire, and to obtain 
the евр 0000 wires required, we divide the reaistanoe 
of one 0000 wire, “0490 by the given resistance 0014 which 
ives 85 0000 wires. 
i By referring to oolumn 5, Table I., we find that the weight 
of. one 0000 wire per 1,000 feet is 639-88 Ibs. Then the 
weight of 85 0000 wires would be 85 x 2 x 689°88 = 
44,753:10 lbs. At the current price of copper this would be 
а very expensive installation, and the only way to reduce it 
would be to allow more voltage to be lost in conductor ; 
that is, by using a single 0000 wire we would have to make 
the volts lost = 85 x 2 = 70 volts. Then the voltage at 


TABLE I.—SIZz EA, WEIGHTS, AND RESISTANCES OF COPPER WIRE. 


ME ME ub | 
10 | 23 3 | 4 | 5 | 6 
Selle NX 


UnmINSULATED WMI. 
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| D 


Square ' Pounds | Pounds 


7 | 8 | 9 10 | 11 


—— ——— — — — 5 —À л=- 


| Pors Согрив at 75 Decauss FAHRENBEIT. 


| 


Feet R. or ohms | Ohms Feet Ohms 


н | Diameter Cireglar mils. заг y^^ : a sa — 
e. LL m al | r | i 
же | mils, 000i inch. (D* x 77854.) ett | mile. Sound. ' 1,000 | feet. | mile. i dim. pound. 
get MEOS ————— ——— — — — —— 
0000 , 460000 | 211,600: | 166,190: . 69993 3,3757 1:56 ` 28903 | 20,383: *00007 
000 ' 409640 | 167,805 | 191,790 | 50701 24677 197 06166 ‘92664 | 16165: | 00012039 
00 364 800 | 133,0794 | 104,520: 40209 | 2,129 9:49 07801 41187 : 12,820° *00019493 
O 394950 | 105,5926 | 82,932: 91904 | 168,5 3 13 ©9831 51909 | 10,409: | “00030779 
1 289300 | 83,6942 | 65,733: ^ 95988 | 1,3352 3:95 :19404 654900 8,0693 00048994 
| ; 
2 257690 66,378 52,130: 20054 10588 | 4:99 15640 82582 6,9997 00078045 
3 229 420 | 52,634 41,339: ` 15903 | 6:29 ‘19728 10414 | 5,070°2 "0012406 
4 204310 | 41,742 | 82,784 12612 66591 793 24869 13131 | 4,0210 0019731 
Б 181940 | 33,102 25.998 100 01 528 05 10 . ‘$1961 16558 | 3,887 *0091961 
6 ' 162090 | 26,2505 | 20.617 | 7932 41881 1961. 39546 20881 | 9,5287 0049868 
| | 
7 144 280 90,816 | 16,949: | 6290 33211 15:9 49871 26331 | 3,0052  . 
8 128 490 | 16,509 ' 12,906 4988 , 26337 20°05! 228381 $3201 | 1,6903 012608 
9 114430, 13,594 | 10,284 | $956 20888 95:98 : 79281 41860 | 1,9613 020042 
10 101890, 10,381 8,1532 31:37 | 16563 3138 | r 59800 | 1,0000 031380 
1l , 90-742 | 8,234 | 6,46 9488 , 19737 40 20 | 1:2607 6:6568 70318 — 050682 
| un с 
12 | 80808! 6,5299 | 51286 | 1973 | 10418 5069 ; 15898 83940 | 62902 — 080585 
13 | 71961 | 51784 4,0671 15:65 82:632 1 2 0047 10:585 49883 19841 
14 | 64084; 4,1068 31469 ‚ 19241 65:525 80 59 2:5908 13:680 38597 20880 
15 57 068 3,2067 2.557 8 984 | 51956 101:63 3:1150 16:477 321:02 31658 
16 | 50820 2,5899 2,028 6 781 41:237 198 14 40191 81-991 248:81 51501 
eae Uil — — ——— m" — io ый o T EX aT fs ä pu 
17 45 257 | 2,0489 1,608 6 6:19 32:683 161:59 5:0683 26-761 197-30 81900 
18 | 40303! 1,6243 1,2757 4-91 25:925 203 76 6 3911 33:745 156:47 1˙3024 
19 | 353990 1,2524 983 64 378 90:051 264˙26 8 2889 43-765 120-64 2:1904 
90 | 31961 10215 809-28 3-09 16:315 334: | 10163 53:658 98 401 3-2926 
21 | 98462 8101 636:25 9:45 19:936 408:56 | 12815 67:660 78:097 5:2355 
"— ——À' ————————— VV ш шш. ш 
22 | 25347 6427 504 78 1°94 10-243 51515 16 159 85:283 61:911 8:3208 
23 | 22671 50945 400:12 1:54 81312 |  649:66 20 377 107:59 49 087 19:238 
24 | 90100 404-01 317 31 1-22 64416 | 81921 95695 135-67 38 918 91-050 
95 | 17900 920 4 951-64 :97 51916 | 1,003196 | 32400 17107 90:864 33:466 
26 | 15940 354-01 199 5 77 40656 | 130261 40 868 915-79 24 469 53:235 
97 | 14195 201 5 158 26 61 3-2208 | 1,649 55 51:519 97809 19:410 84:644 
98 | 12-641 159-79 195:59 48 2:5344 | 2,071°%2 64:966 343-02 ‚15393 194:56 
29 | 11:257 196 73 99:526 3 20064 2.611 ˙82 81 921 43264 12:207 213-96 
0 | 10025 100-5 78:933 3⁰ 1:5840 293-97 | 10330 545:39 96812 340:95 
31 8:928 7971 62 604 94 19672 | 4,15299| 19797 671:99 7-8573 598:45 
32 7 950 63:2 49:637 19 10032 | 5,996668 | 16496 867-27 60680 860:33 
33 7-080 50:13 39 372 15 7920 6,602 71 20708 1,0934 48290 | 1,3673 
34 6:304 39:74 31:912 :12 6336 | 8,32830 | 261-23 1,3798 38281 | 9,1756 
35 5614 3152 247156 1 5280 | 10,50135 | 32935 1,798:9 30363 | 39,4585 
36 5 000 25° 19:635 08 4224 | 13,998 83 | 41594 2193:5 24082 | 5,4974 
.. . . | 
| 
37 4:453 19:83 15:567 06 ‘3168 | 16,69106 | 529326 92,7655 1:9093 7491 
98 3 965 15°72 12:347 05 2640 | 20,854:65 | 66037 · 3,4867 15143 13,772 
39 3531 12°47 | 92939 04 2112 26,302 93 | 839°48 4,395:5 12019 | 921,896 
40 | 3 144 | 989 7:7676 03 "1584 | 33,175:94 | 1,049°7 6,5421 9527 | 34823 
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the dynamo wonld have to be about 172 volts to allow for 
this loss and the loss in the wiring of the mill. 

If power is cheap, it will be more economical to use a 
smaller wire and waste more power, and vice versá. The 
best plan, however, is to follow Lord Kelvin's rnle, The 
maximum economy is obtained by making the interest on 
the cost of the copper invested equal the cost of the power 

uired to force the current through the conductors. — 

ü the cost of the power to be 40 cents per month 
pet H „ interest 6 per cent., and cost of copper 15 cents 
per pound, in the case given above. What will be the most 
economical size of conductor to use ? 

The weight of 2,000 feet of 0000 wire is 1,279 Ibs. 
Cost = $.15 x 1,279 = $191.85. Interest at 6 per cent. = 
$191.85 x .06 = $11.51 per year, or $.96 per month. 


TABLE П. 

| | 
1 | 3| 3 4 b | 6 | 7 8 | 9 10 

| 

C111 

EBRIE, alal 
9 2 d $4 27 8 E e > < 
3,3] 27 28 | з 3 s 4 2 % 
6165165 25 233 5 2 & s $ 
2 5 2 8 щ |ь e ei © E 
1 | 40 24 65 | 130 | 3 | 0833 | 641 | 8 6 48 
2 | 16| 96| 316 632 | 2 2088 3290 5 | 632 
3| 6| 36 1,120 3,240 | 2 5555 2690 4 | 2825 
488 328 105 210| 2 | '0360 1714 2 491 
5 | 125 | 75° 40 80 2 | 0266 3325 5 8 

| | 


According to the formnla derived from Ohm’s law, Watts 
= СЕ =70 х 720 = 50.400. Н.Р. = watts — 746 = 


50,400 = 746 = 67:56 H.P. The price of the power will 
be $.40 x 67°56 = $27.08 per month. That is, the power 


costs ETOS = 98:1 times as much as the interest. The 


nare root of this ratio between the interest and the cost 
of the power will give the proper number of conductors to 


Use, 
The square root of 88:1 = 5'8 0000 wires. 

With 5:8 0000 wires the’ cost will only be $27.08 ~ 5'3 
= $5.1 per month, and the interest will be 5:8 x $.96 = 
$5.1. Therefore, if 720 amperes were to be carried all the 
time, a circuit 5:8 times as large in cross-section would give 
the greatest economy. 

By referring to the table of safe-carrying capacities in the 
National Electrical Code, we find that this size of wire is 
very nearly correct, the size there given being 1,200,000 
circular mils for 780 amperes. The entire code was pnb- 
lished in this paper last fall, and is now published in vest 
pocket form by Board of Underwriters, and can be 
obtained from any insurance agency in one's city or district. 
чч = desirable that everyone should possess a copy of 

à. | 


ANDERSON’S SURFACE CONTACT ELECTRIC 
TRACTION SYSTEM. 


Tux surface contact system still has many attractions for 
inventors, and although in the past it has been pretty. well 
worked ont by many well-known engineers it has not so far 
come into practice. The trolley system is used on huadred: 
of successful lines, works and pays ita way well, while sar- 
face contacta are only experimentally in use. But the adop- 


tion of numerous trolley systems may be due to a con- 


ае extent to other causes than euperiority of the 
ш, ЖИ А + 


Corporations have а habit of following each other's 
examples, sometimes blindly, and the trolley system is pushed 
and worked by energetio companies with abundanoe of 
capital and skill at command. 

The surface contact systems are not to be ignored simply 

trolley systems are so numerous in comparison, for 


at one time in the history of electric traction there was only 
one trolley system in use, and numerons cable and horse 
lines, but, nevertheless, the trolley was the better system. 

. It is interesting to note that at the present moment two 
determined attempts are being made to establish the surface 
contact system, one in London by Prof. S. P. Thompson, 
and Anderson’s in Leeds. 

A general description of the construction and working of 
this system is as follows:—The invention is essentially a 
mechanical device for conrecting the supply main to the 
motor by means of rising and falling studs worked by a 
skate under the car. | 

Hitherto the studs have been fixtures, and the connection 
made by means of electro-magnets somewhat uncertain in 
action. The mechanical method seems to get over this 
difficulty. 

Along the centre of the track between the rails are fixed, 
at intervals of about 17 feet, cast-iron boxes 3 feet long by 
1 foot wide and 1 foot 8 inches deep. The lids of these 
boxes are laid flash with the roadway setts. Connecting the 
boxes, at a depth of about 12 inches below the setts, are 
three-duct stone conduits. The boxes themselves are fitted 
with & simple arrangement of levers and catches, which 
aotuates short cylindrical studs, enabling them to move up 
or down in a vertical direction. 

When fully up, the tops of the studs are about 4 inches 
above the surface of the roadway; when down, they are 
flash with the same. 

The levers are interconnected by means of wires passing 
through the top and bottom ducts of the above-mentioned 
stoneware conduite, and the mechanical arrangement is such, 
that, assuming а stud in any box to be raised, on pressing 
the same down, the stud in the next box forward is raised, 
and when this latter is in its dad ser down, the process 
is repeated in the next box forward, and so on. 

The top portion of each stud is made of 5 
or some other good and, at the same time, durable, electrical 
conduoting material, and connected to this is a spindle 
passing through the body of the stud, which is hollow, to а 
switch arm fixed to the lower portion of the stud below the 
box lid, but efficiently insulated from it. As the stud rises, 
bat well after the top portion of it is clear of the lid of the 
box, this switch arm comes in connection with a fixed brass 
contact piece, mounted on a stoneware frame, which, in its 
turn, is c:amped into oil cups to ensure insulation. 

These contact pieces are all connected with one another, 
and one pole of the source of supply, by means of an insu- 
lated cable passing through all the boxes and the centre duct 
of the stoneware conduit between the boxes. It is thus 
evident that as long as any stud is up, the top insulated 

rtion is in direct connection with the source of supply ; 

ut on being depressed its switch arm breaks connection 
with the contact piece, and the next stud forward is in its 
turn energised. 

On the underside of the car is mounted a long rigid skate. 
The height of this skate above the roadway is such that the 
studs, when raised, will make contact with it, and its length 
is slightly in excess of the distance between the studs, so that 
before leaving contact with one it is in connection electrically 
with the next forward. 

The back end of this skate is continued in the form of a 
long “ramp,” having a gradual slant from the level of the 
skate to within half an inch of the surface of the roadway 
setts. This ramp is insulated from the skate by a space of 
some 6 inches, bat to maintain an even pressure on the studs 
this space is fitted in with alternate strips of mica. 

The system of workings is as follows :— 

- To start the car, the first stud is raised by hand or 
mechanically. Electric connection is then established from 
the insulated conductor through the switch and stud to the 
skate, and thence to the motors. Thus the car commences 
to move forward. The slanting ramp, pressing over the 
raised stud, presses the same down, breaking its electrical 
connection, but at the same time the next stud forward has 
been raised, and as the switches on the stads are so set 
that the one on the rising stud makes its connection before 
the one on the falling stud has broken contact, and the 
skate, as before stated, is long enough to press on two studs 
at once for a short time, there is no interruption of carrent 
to the motore, and the car continnes its progress. 

From the above it will be clear (1) that no stud can 


L 
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possibly be raised until the ‘car is over it, and (2) that no 
etud can be energised until it is raised ; further, tbat there 
is little danger of the “ramp” failing to depress a stud, as 
it is the weight of the car itself that really acts on the stud, 
though a few pounds’ pressure is found in practice to be 
enough to do the work, At the same time, in order to get 
over the difficulty of stones, &c., lying on the track, the 
* ramp" is held down by & powerful spring action, which 
would give rather than raise the car before any such 
obstacles. 

It should be stated that the lifting and dropping of the 
studs is a spring action in both directions, the dead point 
being when the stud is half up. This has the effect of 
maintaining a continuous gentle pressure between the stad 
and the skate when up, and of causing the switch arm to 
break contact with a sharp spring action when the stud is 
being depressed. | 

There can scarcely be any uncertainty as regards pressing 
the studs home, when it is considered that the lowest portion 
of the “ramp” is only about half an inch above the top 
of the box. 

To enable a bogie car to negotiate carves, the skate is 
hinged in the centre in such 8 manner, that it is impossible 
for it to break contact with its stud sideways. 

No better guarantee of the safety of the system to the public 
and horses can be offered, it is claimed, than the fact that, on 
the half mile length of track on which the system is being ex- 
perimentally tried, there is constant service of horse trams, 
and during the time in which the current has been frequently 
on, nothing in connection with the system has happened to 
interfere with the working of the horse tramway service. 

The experience of frost and snow have still to be tried, 
but the promoters are sanguine that the system will prove 
itself workable in all weathers. 

The mechanical arrangements seem to be brought to 
great perfection, and certainly offer a better system of oon- 
nection than the electro-magnetic one. 

But the electrical switches and contacta operated by such 
a mechanical arrangement will require careful and skilful 
working out. The electrical devices used on the experi- 
mental line are capable of considerable improvement, and 
improvements no doubt will be carried out before any exten- 
sive line is laid down. 

It is not, strictly speaking, a closed conduit system, for 
every switch box in the ground has a surface opening through 
which the studs fit loosely, necessarily loosely. 

On the other hand, this mechanical method of energising 
the studs effectually gets over the main difficulties met with 
in surface contact systems energised magnetically; in these 
latter a piece of paper or other bad conductor may break 
the contact, or the switches may stick and leave a surface 
contact still“ alive; neither of these faults should occur in 
the mechanioal method. 

Jast as in the trolley system, there are faults inherently 
its own; it remains to be seen whether they are sufficiently 
serious to prevent ita coming into general use. 
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USE OF ELECTRICITY ON WARSHIPS. 


A recent issue of the U.S.A. Army and Navy Register contained 
the following interesting reports on the use of electricity as 
& motive power for all turrets, ammunition hoists and 
auxiliary machines on board the Brooklyn, with Commodore, 
now Admiral, Schley’s commendation of the system. The 
Bureau of Construction and Repair is greatly gratified over 
the eminently satisfactory result obtained through the use of 
electricity as demonstrated in the action off Santiago. 

Following are the reports received at the Navy Depart- 
ment:— 


North Atlantic Fleet, Second Squadron, U.S. Flagship Brooklyn, 
Guantanamo Bay, Cuba, August 13/h, 1898. 

Sir,—1. I would respectfally report that I am of opinion that the 
use of electricity as a motive power for all turrets, ammunition 
hoists, and all auxiliary on board ship not in the engine 
rooms is desirable and would increase efficiency. 

2. The use of steam for operating turrets makes necessary great 
lengths of piping and produces almost insupportable heat in the 


handling rooms; with electricity this is avoided and greater celerity 


Zeer 
3. In the battle of July 3rd, the turreta controlled by electricity did 
йч and quicker work and were not so hot as those functioned by 


4. I would, therefore, heartily recommend eleotricity for these 
purpo FFF the commanding and other officers 
on this 
Very respectfully 
| ' W. 8. Вонга, 
Commodore 0.8. Navy, Commanding Becond Bquadron, N.A. Fleet. 
The Commander-in-Chief, U.8. Naval Force, N.A. Station. 


| U.B. Flagship Brooklyn, 
Guantanamo Bay, Cuba, August 13th, 1898. 


Sir,—From the experiences in this ship with electric motors, I am 
strongly in favour of them forthe movement of turrets, ammuni- 
tion hoists, boat cranes, winches, and all machines where leaky 
pipes can be dispensed with and quick work required. Incidentally 
it also is important to reduce the heat evolved from pi ce, 0 
many parts of the ship, especially in handling rooms. Bella ity 
is the only element which has entered in the discussion of elec- 
tricity versus steam, and in this shipthe use of electric motors for 
the turrets a£ drill and actual combat has proven them much more 
reliable. I enclose reports of officers who have had charge of them 
in this ship. Very rerpectlully, 

А. Соок, 


F. 
Captain, U.B. Navy, Commanding. 
The Commander-in-Chief, Second Squadron. 


U.S. Flagship Brooklyn, First Rate, 
Guantanamo Bay, Cuba, August 1Cth, 1898. 


Sir,—1. In compliance with your verbal instructions of this date, 
I have to forward herewith, approved, the reports of the three turret 
officers of the ship on the comparative merita of steam and elec- 
tricity as a motive power for turrets and ammunition hoists. 

2. In addition to the use of electricity for the handling of all 
turrets and ammunition, I am decidedly of the opinion that it is also 
advisable to use electrisity as a motive power on every auxiliary 
machine in the ship that is not located within the engine room or fire 


room. 

3. This oe is basod on an experience of over a year and а half 
on board vessel, in which the long leads of steam pipes to the 
different auxiliary machines of the ship have тей гы] а constant 
attention and repair on account of leaks and breaks, and have bsen a 
constant source of annoyance on account of the heat they give out, 
and also a decided menace to life in action. 

4. Electric wires can be severed withoat „and can be easily 
and quickly repaired. A burst or cut pipe will fill the whole com- 
partment with steam, will ran the pressure down in the boilers, and 
cannot be repaired without breaking joints and replacing a section 


of pipe. 
di Very respectfully, N. E. Mason, 
Lieutenant Commander, О.В. Navy, 


Executive Officer. | 
The Commanding Officer, U.S. F. S. Brooklyn, 


U. S. Flagship Brooklyn, First Rate. 
Guantanamo Bay, Cuba, August 10th, 1898. 
Bir,—In obedience to your verbal order of this date, І have the 
honour to make the following report on the relative value and 
алина of the electrical equipment of this ship as compered with 


am. 

1. Electricity is used as a motive power on this ship in the fol- 
lowing cases :—Four 5-inch ammunition hoists, two 6-pounder ammu- 
nition hoists, eight 8-inch ammunition hoists and for turning the 
forward and starboard turrets; in all the above cases the power 
(electricity) has given entire satisfaction, and I firmly believe in its 
employment on board ship for auxiliary purposes; it has many 
advantages over steam for such uses oh &bip board, and the only real 
points urged in favour of steam are simplicity, less weight and less 
cost. As to simplicity of steam over electricity, while it may 
have been true some years ago, it is not so well marked now; for 
people everywhere are growing familiar with its employment as a 
motive power. The question of cost, when the attempt is to reach 
the ideal, should not nave much weight, and the difference in favour 
of ateam is becoming less every day. The increase of weight is a 
matter that requires serious consideration on board ship, and must in 
every department be kept st & minimum, but the many advantages 
of electricity demand its employment, and the slight increase of 
weigbt due to its use can, I believe, readily be compensated for by 
cutting the weight of less important material I have been closely 
associated with the turrets of this ship, both steam snd electric, 
before and since the commissioning of the ship on December 1st, 
1896, and have had the best of opportunities of observing their rela- 
tive merits. I had charge of one of each kind during the battle with 
the Spanish fleet off Santiago on July Srd, the port waist (steam) and 
the starboard waist turret (electric). The facility with which the 
starboard turret guns (electric) were laid on the enemy’s ships leaves 
no doubt in my mind that electricity is immeasurably superior to 
steam as the turning power for turrets, and I also believe this ship 
would be more efficient than she is now if electricity was adopted 
for Me port and after turrets. 

2. All ammunition hoists worked well during the battle, and in 
every case where there has been difficulties with ammunition hoista 
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the trouble has been mechanical, and in no way fraceable to the 


power employed. 
Very respectfully, 
JAMES G. Doyrz, Lieutenant, U.S. Navy. 
The Commanding Officer, U. S. F. S. Brooklyn. 


U.S. Flagship Brooklyn, 
Guantanamo Bay, Cuba, August 11ih, 1898. 
Sir—1. In obedience to your verbal instructions, I have the 
honour to submit the following as my opinion as to the com- 


parative merits of steam and electric gear for training the 8-inch 
gon turrets of this vessel, and the efficiency of its electric ammunition 


hoists. 

2. The absence of any "back kick” when the swinging turret is 
suddenly brought to a full stop is very noticeable with the electric 
gear, this being a great point in ita favour over steam for quick accurate 
fire 


3. The speed of train is more surely controlled with the electric 
gear, thus facilitating training on a moving target, or from a 
moving platform. With the steam gear, very careful movement of 
the starting lever is necessary, to prevent the turret from running 


away. 
4. The electric controller enables the gun pointer to stop the 
turret absolutely, without feeling for the mid-position of the lever 


of the steam gear. | 
5. With the electric gear there is no danger of the controlling 


lever being jarred either way by the shock of discharge of the guns 
causing the turret to swing unexpectedly, as there is with the steam 


gear. 
6. The electric gear is always ready for immediate use, the move- 


ment of & switch being all that is required to place it in action; 
whereas the engines of the steam gear, like all other engines, should be 
worked slowly at first, water drained, &c. 

7. The heat caused in the handling room and quarters by the engine 
and piping of the steam gear is a great drawback which is entirely 
overcome by the use of electricity. 

8. A cut wire can be quickly repaired, while the cutting of & steam 
pipe in action would be a more serious matter. 

9. During three engagements with land batteries, one fleet action, 
snd one bombardment, the forward electric turret of this vessel has 
been under my charge, and has never developed the slightest sign 
i DN nor given me the slightest anxiety converning its 

ency. 

10. For the above-mentioned reasons, electric gear is, in my 
pedir superior to steam gear for the working of the turrets of 

Y 


11. The electric ammunition hoists, both for the 8-inch and 5-inch 
guns of my division, have always given perfect satisfaction. 
Very respectfully, 
E. SIMPSON, 


Lieutenant U.B. Navy, in charge First Division. 
The Commanding Officer, U.S. flagship Brooklyn. 


U.S. F. S. Brooklyn, First Rate, 
Guantanamo Bay, Cube, August 11ih, 1898. 


Sir,—1. In obedience to your orders requiring a report upon the 
relative efficiency of steam and electrically-controlled turrets, viewed 
in the light of the experience of July 3rd in the naval fight with the 
Bpanish fleet, I respectfully submit as follows :— 

2. A board, of which I was senior member, appointed by your 
order of September 29th, 1897, upon the same subject reported then, 
"in suggesting modification in form, or installation of turret guus or 
fittings, the board begs to reiterate its unqualified approval of elec- 
tricity as the power for training turrets. To anyone who has trained 
turret guns upon a target by electricity, and who has afterward 
attempted to do it by any other means, the contrast is too striking 
ever to be forgotten. The electric motor and controller give perfect 
control and fineness of train to an ideal degree.” 

J. Now, after experience in handling turrets under fire, in a running 
fight of four hours, I fully endorse the report of the board given 
above. I would like to add in favour of electric turrets that the tem- 
perafure of the closed handling room of the steam turrets was terrible 
in comparison. There was also the danger of death to everybody in 
the handling room from shell cutting а steam lead. 

Very respectfally, 
Wu. В. Russ, | 
Lieutenant, U.S. N., commanding 
Becond Division. 


The Commanding Officer. 


SIR W. H. WHITE ON ENGINEERING 
EDUCATION. | 


OocuPrING the position of naval constructor to Great Britain, we all 
naturally feel that any remarks falling from Sir W. Н. White ought 
to be worth listening to. In this country we are so much dependent 
проп the Navy, and the fact is so very patent to us in the present 
Na 5 wich to foel, that so important a matter as our 
in competent hands to design. 

Ells adasen to ы trans t о Фо is ns invested 

with an importance it would not have in the hands of a less prominent 


* 


man. The giat of his observations were against narrowness. He 
pointed out that advance along practioal lines had been very largely 
due to the scientific research of men who were outside the subject on 
which their researches had had such far-reaching effect. Thus Fair- 
bairn and Brunel were only amateurs in shipbaiding, yet the treat- 
ment of a ship as a girder was due to them, while to Rankine and 
Froude—both outsiders—is due the whole modern theory of naval 
architecture. Sir William acknowledged freely the debt due by ship- 
building to the outside engineer, and he laid stress on the necessit, 
of foresight in designing harbour works. For an example he 

the Birkenhead Docks, which are still in the front rank, as capable of 
receiving the largest ships afloat. Yet when constructed, they must 
have seemed very excessive in their dimensions, but events have 
justified the anticipations of the designers. 

Rogarding training, Sir William expressed himself strongly on the 
necessity of a boy going into the practical part of the work direct 
from school. It is then that roughing it comes easiest. Indeed, is it 
not a fact that most English boys, at least, Jook on the roughing part 
аз во much fun. 16 is there that they best get on with workmen, and 
the powers of observation are quick. The technical college should 
follow the practical course, and the student then can benefit by a 
scientific training, which his practical course has probably shown him 
to be necessary if he wishes to rise above the ranks. 

Coming from such a source, the remarks of Sir William White are 
deserving of credence. There is sound sense in them. The average 
student becomes unfitted by a college or school course for genuine 
rough work, and some rough work ought to oome before the more 
theoretical training. A sharp youth will, moreover, be better able to 
appreciate wherein he is shortcoming. 

Sir Willism withholds his opinion on the question of premium 
apprentices, but expresses the hope that this class will combine 
theoretical training with their period of employment. Во far as we 
have seen thé premium apprentice, he has ap simply as an 
idle loafer. That there are exceptions, and brilliant ones, we admit, 
but as a class we do not think much of them. 


SUBMARINE CABLE VESSELS. 


THE following is a complete list of vessels employed in con- 
nection with submarine telegraph work. It will be observed 
that there are altogether 41 such vessels, with a gross ton- 
nage of 64,615 tons, and 8,971 nominal H.P. 


— 


| Gross 
| А ер Where 
Owners. | Name of ship. yon stationed. 
nage. 
fee | 
Amazon Telegraph Company .. | Viking 436 Para 
Anglo-American Telegraph Co. Minia 1.986 Halifax, N.S, 
Canada, Government  .. 8.7 Newtield 185 n 
Central and South American Relay 1,198 Callao 
Telegraph Company. 
China, Government j T" Fee-Cheu 1,094 
Commercial Cable Company ..' Mackay-Bennett | 1,731 Halifax, М.В. 
Cie. Franvaise des Cables Telé- Pouyer-Quertier | 1,385 Havre 
graphiques. | 
Do. do. do. Contre Amiral 2,207 у 
Caubet* 
Eastern Telegraph Company .. |. Amber 1,043 Gibraltar 
"n "n 77 oe | Electra 1,219 | Suez 
és “ .. John Pender 1,218 | Zanzibar 
T ” » "E | Mirror 1,545 London 
5 з әз 15 Chiltern 1.391 Malta 
Eustern and South African | Great Northern | 1,422 Cape Town 
Telegraph Company. 
Do. do. do. Duplex 874 i 
Eastern Extension Australasia Recorder 1,201 Singapore 
and China Telegraph Co. 
Do. do. do. Sherard-Osborn | 1,499 - 
France, Government oe Ampère 804 Brest 
н " d vs Charente 547 La Seyne 
Great Britain, Government  .. Monarch 1,122 Woolwich 
77 Lu 29 "26 Alertt 869 Dover 
Great Northern Telegraph Co. H. C. Oersted 749 Copenhagen 
E » ii - Store Nordiske 832 Shanghai 
I.R., G.P., and Telegraph Works Buccaneer 785 London 
Company. . 
Do. do. do. + Dacia 1,856 И 
Do. do. do. International 1,881 5 
Do. do. do. Silvertown 4,985 у; 
India, Government Patrick Stewart | 1,115 Kurrachee 
Japan, Government Е ee Okinawa Maru | 2,278 Nagasaki 
New Zealand, Government  .. Tutanekai 811 | Wellington, N.Z. 
Italy, Government Citta di Milano 1,247 Spezzia 
Siemens Bros. & Co. 8 T€ Faraday 4,917 London 
Société Industrielle des 'Télé- | François Arago?! 3, 191 Calais 
hones. 
Telegraph Construction and Britannia 1,525 London 
Maintenance Company. 
Do. do. do, Calabria 8,321 е 
Do. do. do. Scotia 4,667 " 
Do. do. do. Beine 8,553 : 
West Coast of America Tele- Retriever 694 Callao 
graph Company. 
Western Brazilian "Telegraph Norseman 1,117 Bahia 
Company. 
West India апа Panama. Tele- | Duchess of 402 St. Thomas, W. I. 
graph Company. Marlborough 
Do. do. do. Grappler 868 | „ У > 


* Late Portena, t Late Lady Carmichael, ; Late Westmeath. 


The Сайа di Milano is given in Lloyd's Register, 1898— 99, 
as belonging to the Italian Government. The Calabria has, 
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we believe, been recently gold, but her name still appears in 
Lloyd's Register, 1898—99, as a cable ship and belonging 


to the Telegraph Constraction and Maintenance Company. 


TELEGRAPHS AND TELEPHONES IN 
PERSIA.* 


Tun firat telegraph line in Persia was established about 36 years ago, 
and in the beginning was vigorously denounced and opposed by the 
priests as being а species of magic, and closely allied to other evil 
principles greatly subversive of religion апа the best intereste of the 
State, and as such not to be permitted to havea place in the economy 
of government. This opposition, however, was overcome, and the 
class which resisted so stoutly at the first now use the telegraph 
with the greatest indifference, Та the year 1862 the construction of 
a telegraph line from India to England through Persia, Russia, and 
Germany was commenced, and it began working on January lst, 
1870. Some work had, however, been carried on for three or four 
years by a line through the Euphrates Valley; but according to the 
United States Vice-Consul at Teheran, this was not by any means of 
a satisfactory character,and serious errors, delays, and interruptions 
occurred. This line is still used occasionally. The Indo-European 
is a well-constructed and efficiently managed line. From Buabire to 
Karachi there is both a cableand a landline. This line provides the 
local native administration with one wire which can always be 
depended upon. The local lines, with the exc2ption of the one wire 
mentioned above, are the property of the Persian Government. The 
ownership was acquired by the cost of construction, and has been 
maintained by defraying the expenses of preservation. The actual 
administration is deputed to one man, who, until very recently, con- 
tributed to the Government £2,400 a year. This royalty has now 
been raised to £6,000 a year. The yearly receipts of the telegraphs 
have been about £12,000, and the expenditure equals, if not exceeds, 
the income. Та consequence, cartain reforms are to be initiated in 
the direction of compulsory payments. It is stated that fully 50 per 
cent. of the telegrams are sent free. Officials of the Government 
(central and local), prieste, expounders of the law, relatives of persons 
connected with the working and the administration, and everyone 
who can provide himeelf with a reason or excuse, send their telegrams 
free of expense. Asthis system has been growiog for many years 
pact, and most of those who have been benefited by it are in a 
position to give trouble, the management find it difficult to 
introduce changes necessary for their own protection. The 
Persian local system comprises about 3,100 miles of wire 
and 86 offices for the receipt and despatch of messages. The 
wire provided by the Indo-European administrations, gratis, is about 
1,300 miles long, and extends from the Persian Gulf to the Russian 
frontier. S:amps are not used for any purposes in Persia, except for 
letters. Messages are restricted to 10 words, at a charge of 24 габан 
(about 9 J.). The actual charge for the message ів 2 krans, and the 
half kran is for the paper on which it is written. In case the message 
extends to a large number of words it is calculated at the rate of 10 
words to the 2 krans,and not 24 krans. This tariff is the same 
for any distance in Persia; there is only one charge. The Persian 
newspapers rarely contain information of sufficient importance to be 
sent by telegraph, consequently there is no press rate, and, indeed, 
there are very few press meseages. There are four newspapers in 
Peraia, printed in the vernacular, and under Government control. 
These should be issued once a fortnight, but they are often issued 
at longer intervals; they are in no sense considered as leaders or 
exponents of the ideas or feelings of the ple. As regards tele- 
phones the late Nasredin Shah on December 8th, 1889, granted to 
the tben Minister for Foreign Affairs a concession for electric lighting, 
the introduction of telephones, phonographs, and the application of 
electricity to industrial purposes to the whole of Persis, with pro- 
tection to the monopoly for the period of 60 years. This concession 
was transferred to an American citizen for a certain valuable con- 
sideration, bat for want of meats the pu of the concession 
have not been put into execution. Та order to protect the 
concession from lapsing, two or three wires were put i de kept ina 
workable state, and are now in use. Five years ago the railway and 
tramway company commenced erectiog private wires for anyone who 
would undertake the expense, and they established an exchange 
office on their own premises at Teheran. It has not been extended 
to any other town. So far, no records have been kept of the number 
cf miles of wire erected, but the Vice-Consul says that from his 
observation he should estimate it at about 50 miles—this is including 
the wires into villages of summer resort, and those to different parte 
of the city. At the present time there are 15 owners of private 
wires, each of whom pays the company about 8s. 6d. per month for 
keeping the wires in repair, and the instruments in order. The 
receipts about balance the expenditure, but this only includes the 
free use cf the lines by the company, who provide the only office there 
is in the city, and two in the country during the summer months. 
As messages sre not received from the public, no tariff has been 
formulated. Subscribers are put into communication, and use the 
telephones as long as they wisb. As a more extended use of the 
telephone would interfere with the receipts of the telegrapbs, 
permission to use it has not been granted to distances appropriated 
by the telegraphs. 


Society of Ar Journal, 


LONDON COUNTY COUNOIL. 


AT the usual meeting on Tuesday it was resolved to lend £10,470 to 
the Shoreditch Vestry for works in connection with the electric light 


station. 
Loans AND DBFERRED REPAYMENT. 


The report of the Finance Committee disclosed a curious point in 
regard to the application of the Newington Vestry for a loan of 
£50,000 for electric lighting purposes, £10,000 of which was asked to 
bs advanced at onoe. With respect to the method of repayment, the 
Vestry asked that the instalments to bs repaid for the first five years 
might be deferred and spread over the remaining 37 years, the reason 
given for this proposal being that the Vestry desire to make the under- 
taking self-supporting from the commencement, to accomplish which 
they state that it will be necessary for the repayment of capital to be 
deferred until sufficient consumers have been secured to effect this 
object. The Vestry p to take up the £50,000 applied for in in- 
stalments of £10 000 as required, and to the repayment for 
five years, in each case, from the date of the advance. 

This is the first case in which the Council has been asked to sauction 
the postponement of repayment, and, after carefal consideration, the 
Finance Comm expressed the opioion that such a postponement 
might in certain cases be allowed. The Committee were, however, 
not prepared to recommend that the repayments should be deferred 
for so long a period as five years їп this instance, and they proposed 
that the рүш of principal should be postponed for three y 
Tae Vestry having agreed to this course, the Committee recom- 
mended, and the Council decided, to advance the first instalment of 


£10,000 at 3 per cent. on deferred repayment for three years. 


Naw СОвиввлтіна Station. 


It was decided to approve of a deviation from the plan deposited 
with the application of Mr. A. Roberts, on behalf of the Cbelees 
Electricity Supply Company, for the erection of a 5 station 
in Flood Street, Chelsea, as shown upon two plans submitted, with a 
further application by the architect. 


Егвотвіс Талотон. 


Ia the course of a lengthy report on house accommodation, the 
Housing of the Working Classes Committee quoted from reports 
prepared on the subject by some of the Oouncil’s officers. One of 
these was from the valuer, who, among other matters, stated that 
“there is another factor in the question, vis., the want of cheap and 
rapid traasit batween these central locations where so many of the 
inhabitants ara employed and the outlying districts in which they 
should live. New York, which is, of course, confronted with pro- 
blems similar to these, has, I balieve, found in its tramways and 
overhead railways some assistance in the solutioa of the problem, 
though no doubt much remains to be done. The Council will pro- 
bably in a few years be the owners of all the tramways in the county, 
and will be able to construc’ or introduce improved services and 
methods of traction, one of its objecta being that which the Housing 
Committee have in view. The Committee have already compiled а 
mass of valuable statistics with referenoe to workmen's trains; and 
there is no doubt that, although the railway companies (with the 
exception of the Great Eastern Hailway) contend that the extension 
of workmen's trains desired the Council would not pay, the 
establishment of serious competition with their suburban traffic by 
means of electric tramways would be the best means of inducing 
them to reconsider their position." 

The Housing Committee, in connection with this matter, stated 
that London is far behind the chief cities of Europe in the applica- 
tion of electricity on tramways, aud that in their opinion this state 
of affairs should be remedied without delay. 


D I —— 


CORRESPONDENCE. 


А New Property of Iron. 


Noticing your reprint of the letter to Nature, by Mr. 
J. 8. Stone, [ write to mention that I had my attention 
drawn to the phenomenon described in the following way: 
Wishing to solder part of ап apparatus of some depth (it 
being in cylindrical form) I made an exceptionally long iron 
handle, of quarter inch round iron, fixing it to a om оа 
on cooling the bit in a tub of water, I.was compelled to 
release the handle, owing to the rush of heat, this was some 
three years ago. I concluded that the cause was due to the 
greater resistance offered by the water to the escape of the 
heat, tbus causing it to flow through the readiest channel, 
viz. the handle. It is remarkable that the same thing does 
not oocur with a brass rod, as I have demonstrated since 
reading your letter, and which fact opens up а new area for 
investigation. 

P, D. Brant. 
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Boiler Feed Pumps. 

In your issue of July 1st last there appeared a paper on 
«ба Using Plant," by Mr. J. A. Jeckell, ee a elec- 
trical engineer, South Shields, in whicb, while disonssing the 
pumping plant at the station under his direction, he took 
occasion to speak somewhat disparagingly of pumps and 
pump makers generally. 

In your issue of September 16th, Mr. H. Faraday Proctor, 
city electrical engineer, Bristol, published a further series of 

ials; while more recently, in your issue of the 14th 
ul, we have been favoured with the views of Mr. J. 
Alexander McLaren on the same question, all of which, 
when coupled to- your editorial commenta on the first paper, 
mast lead us to the conviction that electrical engineers have 
got into a very indifferent market for their auxiliary 
machinery, and that they do not hold a very close communion 
with the marine engineers of the country. It is many years 
since marine engineers discovered the ultimate oost of a 
cheaply made, unreliable, and inefficient feed pump; they 
of all engineers cannot afford inefficiency, breakdowns at sea, 
delays in foreign ports, and eternal repairs when at home, 
hence the demand for an economical and reliable pump arose. 


The supply was immediately forthcoming, with the result 
15 К 


that at the present time complaints are seldom heard of. 

The title of Mr. Jeokell's paper is а most appropriate 
one when read in connection with the latter part of it, 
wherein he relates his experience of four pumps, the first of 
which delivers 81:8 lbe. of water per pound of steam used, 

inst & head of 22 feet with 18 feet lift. No. 2 pump 


against в he 
delivers 18:3 lbs. of water per pound of steam used under 


similar conditions. No. 3 pump delivers 1:777 lb. of water 
per pound of steam used when feeding boilers at 160 lbs. 
working pressure; while No. 4 pump delivers “957 Ib. of 
Water per of steam used, working nnder the same con- 
ditions as No. 3. In other words, the boiler which No. 8 
pump supplied with feed water was able only to keep the 
pump in steam, doing nothing else, while No. 4 pump served 
the phenomenal purpose of taking more out of the boiler 
than it put in. Manifestly, the description of such ma- 
770 is “steam using plant.” 

With regard to Mr. Proctor's рашр trials, the steam con- 
sumption is given in pounds per B.H.P., a system of analysis 
which is not altogether satisfactory, because of possible dis- 
crepancies which may arise between one experimenter and 
another; moreover, in the case of a pump, time need not 
enter into the question at all. When the head of discharge 
is the same, as in testing the relative merits of two pumps 
performing the ваше duty, a comparison is easily drawn in 
terms of pounds of water delivered per pound of steam used ; 
but in general it is preferred to give the performance in 
foot-pounds of work done per anit of heat expended. How- 
ever, from the data given, I will endeavour to institute a 

comparison, and answer all three writers at one time :— 
. With regard to the type of pump, it would appear that 
reliability of action with few repairs is of the utmost import- 
ance in an electric light station, as it is on board ship, and 
while all three writers are upon this point they are 
strangely at variance as to the means of attaining it. Surely 
‘direct acting slow running pump will excel all others in 
this respect, because it has the fewest working parts, and if 
properly made will have the least amount of wear and tear. 
Other things being equal then, we cannot be far wrong in 
selecting this type of mp, because, having the qualities 
above mentioned, it will r require little attention, and those 
ve combined go a long way towards the general economy 

а . | 

2. The efficiency of the pum se is an important 
factor affecti the end in Vise. s order to avoid any 
misunderstanding or confusion of terms it may be as well to 
state clearly what is meant by pump efficiency.” If we 
take twice the area of the pump piston minus the area of the 
tod, then multiply by the stroke, all in the same unite of 
measurement, we will have the net volume or piston displace- 
ment per revolution; then the relation which the actual 
volume delivered bears to the piston displacement is the pump 
efficiency, When the pump efficiency is low the steam 
Consumption must be correspondingly high, the wear and 

being likewise augmented to the same extent. In this 
connection Mr, Jeckell doubts whether there is a pump made 
Which will give a higher efficiency than 75 per cent. Iam 
1R a position to assure him that there are thousands of pumps 


working with a higher efficiency than that named, that there 
are pumps of the direct acting slow ranning type being 
manufactured $n this country every day, having un efficiency 
of not less than 95 per cent., and I have tested more than 
one which gave an efficiency of 99 per cent. at pressures 
ranging from 80 lbs. per square inch to 500 lbs. per square 
inch. In each case the actual volume of pump displacement 
was measured, the water was measured in tanks and checked 
by direct weight, the total number of revolutions being 
recorded by a counter on the pump. 

9. On the question of steam consumption I think Mr. 
MoLaren might have been gracious enough to leave some 
room for doubt, because, although there may be differences 
upon matters of opinion, there can be none, I presume, upon 
matt rs of fact, and having recently made some steam 
consumption trials with the type of pump which he so 
confidently denounces, viz, the slow running direct acting 
pump, I think he wil! have some difficulty in finding a steam 
driven fast running fly-wheel pump for boiler feeding on the 
market to beat it or even approach it. 

The following is a condensed summary of two trials with 
a Weir boiler feed pump, having its steam cylinder 8 inches 
diameter, pump 6 inches diameter, stroke 15 inches, double 
acting :— 


Steam pressure at pump 110 1b. 107 Ibs. 
Water pressure at pump ae . 164 „ 164 „ 
Revolutions per minute 159 60 
Efficiency of pump  ... sis .. 9725% 966% 
Lbs. water delivered per Ib. steam ... 846 55:3 
Lbs. of steam net W.H P.... .. 631 95 3 
Ft. Ibs. of work per B. T. U. to 212° ... 311 210 


Over 12 trials were made with this pump at various 
speeds, and in no case did the pump efficiency fall below 
95 per cent., even at three revolations per minute. 

Those results compare favourably with Mr. Jeckell’s feed 
pumps, which on an average delivered 1 lb. of water per 
pound of steam, as against 84:6 lbs. of water per pound of 
steam at the same pressure. 

It will also be observed that st its normal speed of 16 
revolutions per minute this pump uses 35 per cent. less 
steam tuan the compound duplex pump cited. by Mr. Proctor, 
and although not во economical in this respect, when ex- 
hausting into the atmosphere, as his motor pump with full 
load, it is more economical at lower speeds, because no bye- 
pass i8 required; moreover, the exbaust from a steam- 
driven pump is available for other purposes, and if utilised 
either for expansion in the L.P. cylinder of a main engine 
or for feed heating, its ultimate economy may be made to 
excel the motor pump at any speed. Bat what is of far 
more importance, the direct acting pump is free of all 
complicated gearing, its simplicity promotes economy in 
other respects which far outweigh the difference in steam 
consumption without atilising the exhaust. 

A similar type of low pressure pump which I. tested 
recently, having а steam cylinder 64 inches diameter, pump 
7 inches diameter and 14-inch stroke, delivered 248 lbs. of 
water per pound of steam, against a pressure of 30 lbs. per 
uare inch, and with steam of 70 lbs. pressure, when ex- 
hausting at atmospheric pressure, the revolutions being 45:6 
per minute and the pump efficiency 99 per cent. This, too, 
compares rather favourably with Mr. Jeckell’s experience of 
31 and 18 lbs. of water per pound of steam at abont the 
game pressure. | 

To summarise the question, it may ba said that motor 
pumps must run too fast, have too many parts to go out of 
order, require too mach attention, and lose too much water 
at low powers to be either reliable or generally economical. 

Fly-wheel pumps have to some extent the same objections, 
with the addition of large steam clearance spaces, and may 
ре running half full оѓ water without giving any indication 
of it. | 
Duplex pumps are in reality composed of two direct-acting 
pumps, each of which depends upon the other for ita action, 
consequently there are two chances to break down for one in 
the single pump. ‘The steam clearances are very large on 
acconnt of its eight necessary steam ports as compared with 
two in a single cylinder pump, and even this excessive clear- 
ance is generally aggravated by a shortening of the stroke. 

Taken all in all, the direct acting single pump carries the 
balance of advantages for feeding boilers. Its principal 
defect is one common to all pumps of this class, namely, that 
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it is often badly made, but if care be taken in selecting good 
design, material, and workmanship, it has no rival. | 

though my subject is not exhausted, I am afraid I have 
already encroached too far upon your valuable space, but the 
interest evinced on the question is my excuse, and if I have 
shown that there are already pumps on the market which 
will meet all the requirements of an electric light station as 
they have done at sea, the object of my communication will 
have been attained. 


Cathcart, N.B , 
October 29th, 1898. 


J. Andrews. 


Soft v. Hard Rubbers in Making Copper Tubes. 


It was your late contributor, Alexander Watt, who first 
discovered that it is a mistake to use а hard burnisher or 
rubber for making tubes by depositing copper on revolving 
mandrels | 

The following extract of his complete specification, No. 
9,652, 1891, filed by Mrs. Eliza Watt, his administratrix, 
does not leave any doubt on this point and settles it— 


It is not intended in this specification to claim the use 


of a burnishing tool of agate or glass or other hard substance 
acting under considerable pressure on the copper deposit in 
the bath, while the deposition is taking place, as the effect 
of such а tool is to foliate or stratify the deposit ; a result 
which it is the sole object of the present invention to over- 
come, but what is claimed is, in the manufacture of copper 
tubes by electrolysis, the use of friction produced by the 
application of yielding surfaces such as brushes and pads. 
The brushes may be made from strong bristles, cocoa-nut 
fibre, or whalebone. The rubbers may consist of pads of 
leather, cork, felt, or India-rubber, which friction surfaces 
n by the aid of moderate pressure, produce the desired 
t. ? 


F. A. 


The Position of Draughtsmen. 


For sheer conceit your correspondent * Truth," in lest 
Friday's issue, about takes the palm. It is, I venture to 
think, a well-known fact that the premium pupil is ousting, 
not опу draughtsmen, but many other classes of engineers, 
and is quite content to work for about as much money as 
would keep an ordinary individual ір tobacoo. After serving 
three years with a firm of engineers, during which time the 
firm takes his £100 а year and looks on him as a “ necessary 
evil very disturbing to their peace of mind,” the dear boy 
generally takes office as assistant (sic) engineer, and is so 
pleased with the honour and glory of the position that the 
question of salary troubles him not at all. 

From the tone of your correspondent’s letter one would 
think that what this gentleman of ‘¢hree whole years’ 

rience didn’t know wasn’t worth knowing, and it is 
manifestly quite absurd to expect a poor draughtsman to 
provide him with any information outside the drawing office, 
the marvel to me being that he could provide him with an 
inside the office which this hopeful didn’t know before. 1 
speak feelingly, as the junior draughteman in our office bas 
just been given his congé in order to make room for а 

ntice with about as much knowledge of drawing as a 
toothpick. “Truth” ends his letter by advising your 
correspondent (who is probably а gentleman old enough to 
be his father), to become а *cab driver under police super- 
vision." 

The best chance for Mr. “Truth” is to leave the ranks of 
the electrical profession and attach himself to a South 
American cow ranche, where he will have more work and less 
time to air his opinions, and take up space in your valuable 
journal. 

A. I. E. E. 


Wire and Cable Testing. 


Would any of your readers be kind enough to explain the 
following phenomena :— 

Several times recently whilst testing cable and gutta- 
percha wire by means of the ohmmeter and generator 
method, I have observed the following resulta: The needle 
has at first shown a very bad insulation, say, from 1 to 5 


megohms, and has remained constant at this for about a 
minute, and then it will gradually come up to 10 megohms 
or infinity, and show the wire as having a perfect insulation. 
No amount of further testing will break down the insulation 


although, if the wire is left in the tank another day the fault 


again appears and disappears in the same manner. The 
instruments have been proved all right. 
Perhaps some of your readers can throw some light on the 
matter. 
Chas. F. Ashton-Pryke. 


English y. Foreign Meters. 


We ask for permission to call attention through your 
columns to a disadvan under which we, as English in- 
ventors and mannfacturers in England of electricity meters, 
suffer in having to compete with foreign meters made abroad, 
with all the advantages of long hours and low : 

Notwithstanding the fact that Parliament has decided that 
in all Government contracta there shall be a clause that where 
practicable all goods supplied under them shall be of British 
manufacture, and that this clause has been adopted by a 
majority of municipal corporations, yet there still remains а 
number of ipe es contracts under which foreign made 
meters are not excluded, though the English manufacturer 
is additionally handicapped by the requirement that for all 
bis goods the trades union hours and wages shall be followed, 
thus leaving, во far as price and profit аге concerned, a still 
greater advantage in the hands of the foreigner. We think 
it is only necessary to call attention to the matter, for 
municipal a 
tender forms into line with those of the Government, for it is 
a recognised principle, at least as regards goods paid for with 
public money, that the competition of cheap foreign labour 
should not be encou І 

It must be understood that we do not at all object to the 
competition in meters of foreign inventors, we only ask that 
their inventions, if sold in England, should be made in 
n and should contribute, as ours do, to the support 
and encouragement of native industry and to the relief of our 
municipal rates and Imperial taxes. i 


For Chamberlain & Hookham, Ltd. 
ARTHUR CHAMBERLAIN, Director. 


Electric Traction Without Overhead Wires. 


Your article upon the Thompson-Walker surface contact 
tramway deals with (a) opinions, &c., (5) facts. Leaving 
those in your opinions to take care of themselves, I propose 
to correct some errors in ou statements of fact. 

You condemn the collecting skate ав a “ flimsy-looking 
device" which will bind on the studs because of ita rigidity, 
and you say it ought to have been mounted on springs, or, 


ав you put it, *springiness will be found necessary some- 


where.” Ав I designed the skate perhaps you will permit 
me to say that the flimsy-looking " skate is composed of a 
channel steel girder, 41 inches wide, with 2}-inch sides. It 
is supported on brackets made of 3}-inch x 1 inch wrought- 
iron. At the ends, for а length of about 2 feet, the sides 
аге cut away во as to give a slight springiness in the metal 
itself. The whole is mounted on springs and moves freely 
up and down between stops having sufficient play to cope 
with any possible variation of levels. These springs carry 
the greater part of the weight of the skate, which rans 


lightly on the studs. One of the springs can clearly be 


seen in your illustration. 

You say that it is perfectly possible that some surface 
contact systems may be practicable and satisfactory, but that 
this cannot be the case “until a trial under the most difficult 
circumstances has been made by a disinterested company for 
а period of at least three years.” That is precisely what we 
are anxious to have—a three years’ contract with a dis- 
interested company who will give the system a thorough 
trial. But does your article help us to get that thorough 
trial? If you had honestly wished such a trial to be given 
would you have written five columns without once mention- 
ing—for that is what you have done—the eesential principle 
k a ро which gives it its safety? If уоп m 
the thing to be given a fair trial, why did you start by вау 
that “in the present state of the Mi m think it extremely 


uthorities and consulting engineers to bring their 
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unlikely that anyone gives consideration to the use of surface 
contact or closed conduit systems when either the open 
conduit or the trolley wire are at all possible" ? It scarcely 
looks as though you wished the Thomp3on- Walker system to 
have the three years’ disinterested trial, without which you 


system will be satisfactory. 
n ы Charles E. Holland, 
Hampstead, November 2nd, 1898. 


* Dumoulin Copper Depositing Process." 


I am sure you are to be congratulated on having opened 
your columns to a discussion of the merits of the Dumoulin 
On the one band Mr. Moir, who is, I understand, 
the promoter of the Electrical Copper Company, claims 
immense advantages for it over all other electrolytic processes 
for the manufacture of copper goods ; on the other hand, I 
have heard the most damaging statements in reference to the 
ralonalé of the process made by those who should be in a 
position to judge of its merits. 

The subject of electro-metallurgy is one which, like electro- 
therapentics, any a little off the main road of electrical 
engineering, for that reason is more interesting to the 
average electrical engineer, than the dry every-day practice, 
but just for the same reason it seems to me that to a great 
extent i& has become the happy hunting ground for the 
empiric and the impostor, very many thousands of pounds 
have been lost to both classes by the investing public, and it 
is well, therefore, in the interests of electrical engineering 
that you should have opened your columns to a discussion 
м to the merits of the last newcomer. 

_ 18 the Dumoulin process a bond fide invention or not 
is the question which first of all requires answering? If it 
в а genuine invention, what merits has it over the older 
process of Elmore? To answer the first question it is 
necessary to ascertain what the Dumoulin patent consists of; 
the first patent clearly states that its object is to prevent the 
roughness of electro deposits made on rotary cathodes by 
touching the projections with a greased impregnator whic 

insulates the projection until the surronnding metal has 
grown up to ita level, when the film of grease automatically 
deturns to the impregnator, and the deposit proceeds with- 
out the nodular growths which we are all familiar witb. 
Every amateur, I think, knows that if during deposition the 
Walls amount of grease touches the surface all the metal 
deposited over that spot is non-adherent and blisters when 
annealed, and I must confess that I have never seen any 
esplanstion as to how this difficulty is overcome in the 
Dumonlin I await with interest some explanation 
on the pi „and until it is cleared up, the material pro- 
duced by the procees must rest under a grave suspicion 
мы ene ving even a superficial knowledge of the 


e second point as to the advantages wbich can be shown 
over the Elmore prooess, Mr. Kershaw does not touch upon, 
and it is to be hoped that these will be formulated by Mr. 
Moir, or the able works manager of the Electrical Copper 
Company, Mr, Langdon, so that we may know clearly wherein 

Dumonlin process is superior. ee 


T have read Mr, Kershaw’s article under the above heading, 
and also the letters in your last issue bearing on the matter, 
but it in pretty clear that these have all been written in the 
interests of the Elmore Companies, and I will, with your 
Permission, say a word on the other side, though I have no 
interest whatever in either patent. | 
& Тһе suggestion, I presume, contained in the letter signed 
» „ that these Dnmoulin patents are worthless ; surely 

F" cannot be aware that Мг. F. Moulton reported as to the 
validity, and the late Dr. Hopkinson as to the commercial 
value of the process, which, next to the successful action for 

ent, is the very best evidence of the soundness of 
the property. No doubt £400,000 seems a lot of money to 
pay for a patent, but if that patent constitutes a monopoly 
Ш such а gigantic trade as the manufacture of all copper 
goods, surely the money will come back in the form of royalties 
many times over. То really comprehend the scope and 


remarkable features of the Dumoulin patents it is necessary - 


to go more into detail than Mr. Kershaw did in his very 


brightly written description of the works of the Electrical 
Copper Company, and I recommend any of your readers 
interested in the matter to obtain a copy of a pamphlet issued 
by the Electrical Copper Company, entitled “ The Electric 
Fining of Copper," by E. Dumoulin, which deals very fully 
with the statistics of the electrolytic copper business, and 
indicates clearly the points of difference between the Dumoulin 
and Elmore processes. Electrical engineers should hail an 

new process which is to extend the field of electrical wor 

rather than cavil at it. No doubt it must be very annoy- 
ing to Mr. Elmore to think that his very interesting process 
is to be superseded by something more up-to-date, and backed 
by such an influential group, but I am sure that his chagrin 
will not be shared by the majority of electrical engineers. 


J. M. 


Explanation. 


As the report, noticed in your last issue, that we intend 
to acquire the Totnes town mills, may lead to some mis- 
conception as to our position in the matter, we should 
esteem it a favour if you would kindly make it clear that 
we are only acting as the consulting engineers, and are 
acquiring the mills on behalf of clients of ours. 

Handcock & Dykes. 


OBITUARY. 


Latimer Crank, F.R.S., M.IxsT.C.E. 


Wir the sudden death of Mr. Latimer Clark on Sunday 
last, the ranks of pioneer land and submarine telegraph 
have become reduced to a very fine point, though we still 
have with us Lord Kelvin, Sir Samuel Canning, Mr. Edward 
Bright, Mr. F. C. Webb, and Mr. Henry Clifford. 

Born in 1822, Mr. Clark had reached bis 77th year ; and, 
from the telegraph engineer’s standpoint, his life has plenty 
to show for it. 

From early youth, young Clark showed a strong taste for 
chemistry, and it was not long before he was employed in a 
chemical industry. Subsequently, through his elder brother, 
the late Mr. Edwin Clark, he became associated with railway 
surveying, being appointed assistant engineer to the former, 
and Mr. Robert Stephenson, on the constraction of the 
Menai Straits Britannia Tubular Bridge a little later. But, 
like his brother, Latimer Clark was ultimately destined for 
а telegraphic career. Thus, a few years after its formation 
in 1847, he became assistant engineer to the Electric Tele- 
graph Company, Mr. Edwin Clark being his chief. A little 
later, on his brother's retirement, young Latimer was 
appointed engineer to the company. His introduction to 
telegraph work was through having attracted some atten- 
Lion, whilst at Menai, by employing electricity to fire a time- 


un. 
d Young Clark’s inventive talents soon made themselves 
apparent. They were first testified to in his insulator, and a 
little later by the pneumatic system of transmitting telegraph 
messages, afterwards developed by Mr. О, F. Varley. 

At first the “Electric” Company confined tbeir 
attention to constructing and working land tele- 
graphs. Latimer Clark was, however, also acting in a 
technical position to the International Telegraph Com- 
pany, and was thus associated with the laying of some 
of the earliest submarine cables from this country to Hol- 
land, Belgium, &c., between 1853 and 1855. About the 
latter date, the “ International” Oompany was absorbed by 
the “ Electric,” under the style of the “ Electric and Inter- 
national Telegraph Company,” with Latimer Olark as 
engineer-in-chief.* A little later, on his professional prac- 
tice promising to become more extensive, he confined him- 
self to acting in a consulting capacity to the company. 
Clark was one of the first to draw attention to the retarda- 
tion of electricity through a covered wire by induction, and to 


* For further particulars regarding these early telegraph days, we 
would refer our readers бо the series of articles on the “ Telegraphs of 
the United Kingdom,” which appeared in the ErROTRIcAL REVIEW 
of September 10th and 24th, 1897. 
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insist that a high potential (or tension, as it was then 
termed) was of no advan for transmitting signals 
through a cable. Indeed, it was connected with this 
demonstration—so clearly expressed later in bis Electrical 
Measurements —that he first came prominently to the fore. 
Mr. Latimer Olark served on the Committee appointed 
at the instigation of the Board of Trade, in 1860, to inquire 
into the entire question of the construction of submarine 
telegraphs, and it is no exaggeration to say that his report 
on the subject last alluded to (embodied in Appendix 2 of 
the Blne-book) was probably the most valuable piece of evi- 
dence drawn forth. 

In 1861 Mr. Olark became associated professionally with 
Sir Charles Bright, and the partnership proved a useful one, 
for the firm of Bright & Clark acted as engineers in con- 
nection with the construction and submersion of most of our 
early telegraph cables. In the first year of the above part- 
nership, Mr. Clark joined with Sir C. Bright in a paper read 
before the British Association on “ Electrical Standards and 
Units,” in which & definite and practical system of electrical 
measurement was for the first time suggested, and was at 
once adopted. 

As engineers to the first Persian Gulf cable to India in 
1863, Messrs, Bright and Clark conducted a series of expe- 
riments—now classic—on the effect of temperature on the 
electrical resistance of gutta-percha. From these, the for- 
mula for correcting the resistance to a standard temperature 
was arrived at; this ів now in every-day use. Though the 
bituminous composition patented in 1858 in the names of 
Clark, Braithwaite and Preece (known as “Clark's com- 
pound ") did not prove a success—and had to be abandoned 
after a single trial, mainly on account of the method of 
application—the Bright and Clark system, “ first ueed on this 
same Indian Government cable, has been universally em- 

loyed for preserving the iron sheathing wires ever since. 

еввгв. Bright and Clark acted as engineers to the Anglo- 
American Telegraph Company for the purposes of the second 
and third Atlantic lines. After the two cables (of 1865 and 
1866) had been successfully laid, Mr. Clark, on behalf of his 
firm, tested and worked through the entire length. 

In 1868 the partnership of Bright and Clark came to an 
end, and a little later Mr. Clark joined with Mr. H.C. Forde 
(who died but & short while back) and Mr. H. A. Taylor as 
senior partner in the firm of Clark, Forde & Taylor—a firm 
which has been honourably connected with some 60,000 
miles of submarine cable in various parts of the world. Of 
late years it has become rather the fashion with those com- 
mercially interested in submarine telegraphy to do without 
engineers. Whether or no this fashion is well-advised is an 
Open question. 

Clark’s standard cell is, no doubt, what the name of 
Latimer Clark will be most closely associated with in the 
history of electrical science. Its use in the laboratory as 
well as in general testing is almost unbounded, especially in 
the present form arranged by Dr. Muirhead. Unfortunately, 
space will not permit us to dilate at length on Mr. Clark’s 
various inventions and methods of testing. These latter 
include his des of testing joints by “accumulation "—the 
only method of any value—and his famous test for localising 
а fault in а cable by the fall of potential. 

In 1871, the well-known  * Electrical Tables and 
Formule, jointly compiled by the subject of this obituary 
and Mr. Robert Sabine saw the light of day; this was partly 
a revision of Clark’s “Elementary Treatise on Electrical 
Measurements” (first published in 1868), already alluded to. 

Besides his consulting engineering work, Mr. Clark was 
also senior partner in the late firm of Latimer Olark, Manir- 
head & Co., manufacturers of electrical apparatus and ma- 
chinery. He was also partner in the firm of Olark and 
Stanfield, mainly in connection with floating dock con- 
straction. 

In later years Latimer Olark interested himself greatly 
in electric lighting, in both a technical and business capacity. 
Thue, from its initiation up to the time of his death, he was 
an active director of the St, James’s and Pall Mall Electric 
Lighting Company—perhaps the first entirely successful 
concern of its kind. 

Mr. Clark had always followed. science closely in all direc- 
tions. He has written more than one astronomical work, 


— — —— 
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and formerly owned an observatory. The wonder is that he 
was not elected an F.R.S. till within а few years of his death. 

The subject of this memoir was one of the founders of 
the Society of Telegraph Engineers (now the Institution of 
Electrical Eogineers), and became its president in 1875. 

The name of Latimer Clark will always be prominently 
associated with early land and submarine telegraphy. His 
death is to be deplored by his professional beaten: but we 
are glad to learn that the end was entirely free from pain. 
He was active up to the very last, thongh less heard of in the 
outside world within recent years. 


LEGAL. 


Eva v. Hraas. 


Ох Friday in the Queen's Bench Division before Mr. Justice Wright | 


and a jury, the case was heard of Everard v. Higgs. This was an 
action brought by Mr. Frederick Edward Everard, an electrical 
engineer, against Mr. Jobn Limbrey Higgs, a solicitor, to recover 
£60, in respect of certain shares, which the 
transferred to a third party at the defendant's request. It appeared 
that the defendant purchased a patent for an electrical accumulator 
and formed a company entitled the I.E.S. Accumulator Company 
to work the f. The plaintiff had 100 shares in the company, 
and in March, 1896, the plaintiff said the defendant came to him and 
informed him that he had to sell 10,000 or 20,000 shares, 
and that he had not that number in his possession. Не asked the 
plaintiff to transfer hia 100 shares and promised to pay him the 
amount realised by their sale when he received the money. The 
laintiff transferred his shares, and subsequently heard that there 
been а рош arrangement. He asked the defendant for the 
money which the shares had realised, and the defendant alleged that 
the plaintiff was а member of the pool and would have to take his share 
of the pooling arrangement, which would entitle him to 66 vendor's 
shares, 17 out of 5,000 new shares purchased out of the proceeds of the 
pool, and £1 13s. 4d. in casb. Eventually the plaintiff agreed to accept 
this, but the defendant failed to take any steps to transfer the shares 
until after proceedings for the winding-up of the company had been 
instituted. He now submitted that he waa entitled to stand by his 
original arrangement with the defendant, that he should receive the 
price realised by the sale of the shares, which was 12s. each. The 
defence was one of accord and satisfaction. It was said by the 
defendant that he offered, and that the plaintiff agreed to accept, the 
vendor's shares and the new shares Їп satisfaction of his claim. These 


shares bad been tendered but had not been 5 by the plaintiff. 


Mr. G. M. Scott was counsel for the plain while Mr. Bentley 
Dennis represented the defendant. In the result the jury founda 
verdict for the plaintiff, assessing the amount to which he was 
entitled at £50. Judgment for plaintiff accordingly with costs. On 
the application of the defendant's counsel his lordship granted a stay 
of execution for 10 days. 


Horuzs v. NATIONAL TELEPHONE Oompary. 


Ввғови Mr. Justice Kekewich, in the Chancery Division last Friday, 
Ostober 28th, Mr. Baker mentioned the case of Holmes v. National 
Telephone Company, in which he held а motion for an injunction to 
restrain the defendants from putting up in the soil of a road 
belonging to Mr. Holmes. Defendants consented to treat this 
motion as the trial of the action, and to give a perpetual undertaking 
in the terms of the notice of motion, and also to pay costs. The 
minutes had been decided. Mr. Stokes appeared for the defendant 


company. 
Mr. J ustice KEKEWICH: Very well. 


— 


MILLER v. Тин WESTMINSTER ÉLECTRIO SUPPLY COBPOBATION. 


In the Chancery Division of the High Oourt of Justice on Friday, 
the 28th ult., before Mr. Justice Romer, Mr. Farwell, Q.C., said that 
in this case he had a motion to restrain the defendant from breach of 
covenant by excavating land under property demised to them by the 
plaintiff adjacent to his dwelling house. The company had put in 
an affidavit in which it was stated that “the whole of the excavations 
were completed on October 21st." "Under these citcumstauces he 
thought it would be idle to occupy the time of the Oourt because, 
probably, his Lordship would not think it was a case for a mandatory 
order. He therefore asked that there should be no order on the 
motion, except that coste should be costs in the action. 
Mr. Justice Romer: Very well. 


MEDHUBRST v. SMITH. 


Tun other day Mr. F. Н. Medhurst, electrical engineer, residing at 
Надо Crescent, Maida Vale, sued Henry Smith, jobmaster, of 
Blomfield Street, Marylebone, to recover compensation for injaries 
suffered by his wife and child in a accident, which, 16 was 
alleged, was caused by the defendant's negligence in PPS wi : 
brougbam so defective that it collapsed whilst the plaintiff, his wife, 
and child were being driven in it. The jury returned a verdict for 
the plaintiff —damagos £50. 


plaintiff said he bad. 
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Wrrson v. Easton, ANDERSON & GOOLDEN, Lrurrmp. 


1н tbe Chancery Division of the High Oourt of Justice on Friday, 
the 28th ult., Mr. Justice Romer, in this case appointed a receiver 
and man of the defendant company, on the application of a 
debenture holder, who held stock to the amount of £69,000, out of 
an issue of £180,000 debentures. Mr. R. Neville, Q.C., who appeared 
for the plaintiff, stated that the company was in a difficult position, 
mainly in consequence of an arrangement for purchase by the Hooley 
Syndicate having fallen through, but that it had on its books contracts 
to the amount of £120,000, including the installation of electric 
plant. Mr. Justice Romer gave leave to the receiver to borrow 
£75,000 to carry on the business. 


Taare v. ровіхи Disraior Tramways COMPANY. 

Tus action, which was an inquiry to assess damages owing to the 
defendant altering the level and approaches to plaintifi’s premises 
in Great George's Streat, Kingstown, came before the Lord Chief 
Baron at Dublin last week. It was declared that it would cost £530 
to lower plaintiff's premises to conform to the lowering of the street. 
The judge considered that the defendants had caused loss to plaintiff's 
business, and he allowed the sum of £750. 


PRARSON v. OHARING Cross AND STRAND ELECTRICITE SUPPLY 
COBPOBATION, 

Ат Brompton Oounty Oourt last Friday, before His Honour Judge 
Btonor and a jury, а labourer named Pearson, of Ohelses, claimed 
from the Charing Oross and Strand Electricity Supply Corporation, 
Limited, the sam of £150 as compensation for Ваня injuries, said 
to have been caused by reason of the defective condition of the ways 
and works connected with defendant's business. The jury found for 
the plaintiff and assessed the damages at £60. Judgment was given 
accordingly with costs. 
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BUSINESS NOTICES, &oc. 


Electrica! Wares Exported. 
хик Exome Nov. Ist, 1897. | Wk Енріма Nov. 187, 1898 
& 


8, 8 
Adelaide .* 10 0| Adelaide . 51 0 
Albany ..  ..  ... 88 О Alexandria .. 40 0 
А 195 230 0 Amsterdam .. 207 0 
Bombay. Teleg. mat... 47 0 | Antwerp e 35 0 
" n 190 0 Bangkok TE .. 207 0 
Buenos Ayres .. .. 190 0 | Bombay ; . 486 0 
Oaleutts - 61 0 | Boulogne .. 216 0 
Огре Town 766 0 | Baenos Ayres .. 823 0 
mbo... , 49 0 » . mat. 474 0 
Durban ., . 914 0 | Calcutta .. ^. 188 0 
Fremantle — .. . . 271 0 Cape Town  ..  .. 271 0 
ini . 2,288 Ө | Ohristiansand ... 4. 46 0 
Gothenbarg F .. 296 0 | Colombo "T - 59 0 
Kurrachee — .. . 43 0 Constantinople... ... 14 0 
Launceston .. 120 0 | Durban. , 195 0 
Madeira ... oe oe 170 0 East London eee | $99 10 0 
Malaga i «© 20 0 Gothenburg .. 46 0 
Malta... í . 18 0| Hamburg sss .C 60 0 
n Teleg. mat.. 85 0 alta . 47 0 
Melbourne m .. 75 0 | Ostend ; *. 45 0 
New York ee .. 180 0 | Otago : WE .. 63 0 
P PF 85 .. 10 0 Paris. Elec. batteries... 25 0 
ort Elisabeth. .. 910 0 „ Elec. fuses ... 75 0 
ads „ 45 0 | Port Elizabeth... ,.. 218 0 
Rio Janeiro., 77 0 в Teleg. mat. 180 : 
vee .. 72 0 | Rangoon  .. "EE 
Bt, Petersburg «+ es 176 0 | Біо Janeiro .. 186 0 
» . mat, 121 0 | Santander ie bx 7 0 
Santos,. 0 | Spezzia .. |... . 121 0 
Demag. . 1,041 0 Stockholm.. . 613 0 
Stockholm eee [] 140 0 Sydney eee eee see 446 0 
Sydney... — .. . 268 0 | Tientsin.  Teleg. mat. 80 0 
Y n Teleg. mat, ... 97 0 
okohams 9s € өөө 0 0 
Zansibae ggg 
n Toeleg. mat.. 85 0 
Total £9,181 0 Total £4,813 0 


Абеу Notice,— The Unbreakable Palley and МШ 


Company, Limited, of Manchester, have appointed Mesere.- 


Putz, Curphey 4 Co eers, 19 & 20, Strand Street, Liverpool, 
irs aad agents for verpool and district for the sale of their 
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Announcement.— Messrs. Williamson & Joseph, Limited 
announce that Mr. A. E. Bennett is no longer in their employ. 


Bankruptcy Proceedings.—A receiviog order was made 
on Tuesday at tbe London Bankruptcy Court, on th» petition of 
Mr. W. H. Hart, Old Broad Street, agsinst the estate of Claude 
Vantin, metallurgist, lately carrying on business at €6, Old Broad 
Street, and residing at Hamilton Теггасз, St. John’s Wood. The act 
of bankruptcy allezed in the petition was the departure of the 
debtor on October 270, with intent to defeat and delay his creditore, 
and it is reported that the debtor had cash and securities to the 
value of over £15,000 in his possession when he went away. Messrs. 
Beyfus & Beyfus represented the petitioning creditor. 


Dissolutions of Partnership.— Messers. J. G. Goulding 
and G. F. Rimmer (Goulding, Rimmer & Co, electrical engineers, 
23, Water Street, Liverpool), have dissolved partnership by mutual 
consent. 

Messrs. F. W. Ames, F. T. Ames, and W. О. Garrard (Ames, 
Garrard & Co, art smiths and engineers, Goldney Place, Harrow 
Road, London), have dissolved partnership from June 30th, no far as 
regards Е. W. Ames. The other partners will continue the b.riness 


and attend to debts. 


Liquidation Notíces,—A petition presented on October 
25th by Mr. J. A. White and Mr. E. I. de Buriatte, solicitors, for the 
winding up of the Apostoloff Automatic Telephone Parent Syndicate, 
is to be heard before Mr. Justice Wright at the London Law Courts 
on Wednesday next, 9th inst. 

А meeting of the British Incandescent Electric Lamp Company to 
be held on December 5th at 12 noon, at 2, Basinghall Street, E O., 
will receive an account of the winding up from Mr. A. Riley, 
liquidator. | 

Books Received.—* Practical Mechanics,” by Sydney 
E. Rae Block Signaling lig" by James Pigg, ALE Bi 

way ' Bi ing,” ames Pigg, A I. E. E. 
and Oo., London. 7s. 6 id ш e 


Calcium Carbide, —It is reported that Messrs. Siemens 
and Halske, of Berlin, are about to establish works at Klosters, 
Switzerland, for the manufacture of calcium carbide. 


The Cambridge Electric Supply Company, Limited, 
and the Cambridge Union.—The hearing of the appeal case of 
the Cambridge Electric Supply Company against the Union assess- 
ment for rating pu was resumed in the Outer Temple, London, 
on Saturday, the 29th ult.—Mr. Rawlinson, © C., opened the case for 
the respondents.—Mr. W. G. Cooke, rating surveyor, stated that he 
considered the life of electric lighting machinery was at least 40 
years, and that а sum representing four-ninths of 1 per cent. aanually 
was a reasonable and sufficient amount to allow for depreciation ; 
this length of life and depreciation would apply to all classes of 
machinery. Respecting cables, he looked upon them as if they were 
& pane of glass, and if they broke down they would need to be 
wholly renewed out of revenue, as they could not be repaired. Uader 
these circumstances nothing should be allowed for depreciation.— 
Mr. Barnett, an engineering valuer, stated that be had examined the 
works; he considered 20 years was a reasonable life, but his opinion 
differed from Mr. Oooke. He thought £500 per annum was ample 
depreciation on a capital of £45,000, or two-thirds of 1 per cent. 
He had seen the works, and thought there were not £500 worth of 
spare plant, cables or material on the premises. He was asked, Was 
he aware that there were at least 12 drums of cable in stock on the 
day of his visit, worth from £40 to £50 apiece, alone representing 
more than the sum he stated? He said he not seen them. He 
also considered that a hypothetical tenant should be quite satisfied 
after paying £2,100 rent if he made £500 a year profit—Mr. A. Н. 
Preece was asked what he considered a fair life for electricity under- 
takings, and he thought about 25 years. Asked did he consider 
Lancashire boilers at 200 Ibo. pressure would last that time, he said 
he considered they would. India-rubber cables he gave a life of at 
least 15 years, and transformers up to 100 years. It was pointed out 
fo him that companies such as the Westminster allowed 33 per cnt. 
on their capital for depreciation, although they bad no rubber mains, 
and that Manchester and other large towns allowed more. In the 
face of this fact, he agreed with the previous witness that £500 was 

uite enough for depreciation on £45,000.—Mr. Rawlinson addressed 
the Recorder on behalf of the respondents, and Mr Ryde replied for 
the company. The learned Recorder reserved his decision, and 
promised to deliver judgment on December 1st. 

Forthcoming Book.—Mes-ra. Archibald Constable and 
Со. will publish early in November The Life of the late Sir Charles 
Tilston Bright, О.Е, M. P.,“ whercin is included the story of the first 
Atlantic cable, the first telegraph to India and the Colonies, and the 
early land telegraphs of the United Kingdom. This work is written 
by Mr. Е. B. Bright and Mr. Charles Bright, F.R S.E., brother and 
son respectively of the subject of the memoir. The book, which 
contains many fall page and text illustrations, as well as photogravure 

lates, maps, charts, &c., will be published in two volumes demy 8vo. 

e price, which before publication will bə two guineas net, will be 
raised after the date of publication to three guineas net. 


Lists,— Messrs. Elliott Bros. have brought out a small 
pamphlet of 24 pp.,in which they describe and illustrate in an 
ingly neat manner their various patterns of recording instru- 
ments, including continuous and alternating ammeters and volt- 
meters, portable pattern recorder, recorders for steam and water 
pressure, recorders for electric tramway work, water level record:rs, 
and wattmeters. A number of specimen records are illustrated. 
A price list of electric switch blocks has been issued by Messrs. 


Avon’ Gray & Oo., of Sparkbrook, Birmingham. 


"EE 
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Oast-iron water-tight tube conduit fittings and the “James” en- 
closed arc lamps are particularised and illustrated in a new list 
шеш. он by Messrs. Newsome, Pinching & Oo., of Crutched 


Meesrs. Green & Boulding, of Bunhill Row, E.O., send us a small 
pampblet in which the Buffalo Automatic injector, Tripp metallic 
packing, and other special lines are illustrated, described, and priced. 

Messrs. Wynn, Timmins & Co., Limited, of Birmingham, send us 
& copy of the latest edition of their illustrated price list, 140 pp., of 

eers’, carpenters’ and general tools. 

Mr. Henry Pynegar, of Dowgate Hill, E.O., sends а list of Scher- 
muly's" patent universal pulley blocks. 


The Municipal Elections.— From the incomplete list to 
hand of resulta of the municipal elections which have taken place 
this week, we find that the following connected with the electrical 
business have been elected to seats on the respective Councils: 
Croydon, Mr. F. R. Docking, electrician, of George Street; Derby, 
Mr. E. Haslam, electrical engineer; Faversham, Mr. Jabez Smith, 
electrical engineer; Lowestoft, Mr. J. W. Brooke, director 
of J. W. Brooke & Oo., Limited, electrical engineers; Manchester, 
Mr. J. R. Wilson, electrical engineer, of Longsight. 


The Neptune" Rail Bond.— We illustrate below a 
copper rail bond, which is made by Messrs. Felten & Guilleaume, of 
Carlawerk (London representatives, Messrs. W. F. Dennis & Co.), for 
use on electric tramways and light railways. The chief advantage 
claimed for the Neptune is that after the heads of the bonds are 
put through the web of the tramway rails they are expanded by stool 
pins driven in from the same side of the rails as that from which the 
bonds are inserted. This is particularly important when electrical 
traction is adopted on existing horse, cable, or steam tramways, as 
the roadway need be opened on one side only for the fixing of the 
bonds, and a considerable economy is thereby effected. The advan- 
tage of bonds fixed with а steel centre рїп is obvious, as they not 
only have the copper forced into absolute contact with every part of 
the hole bored in the web of the rail, but a shoulder is formed on 
both sides of the hole, such, that it is impossible for the head to 
become loose even if by force the pin were removed. We understand 
that there are many thousands of these bonds in use giving great satis- 


Head of bond in position and 
expanded by steel pin. 


Bection of bond when in | 
‚ position in rail. 


faction, the contact with rails being excellent, and they cannot, it is 
stated, work loose. Messrs. Felten & Guilleaume have specially laid 
themselves out for the manufacture of these bonds with a view to 
turning out large quantities. They also manufacture and supply largo 
quantities of copper trolley wire consisting of single lengths weighing 
over 500 lbs., aud jointed by special joints of a strength equal to 
the wire before drawing. Their different classes of cables for all 
sorts of purposes, including paper insulated cables with single, con- 
centric, biconcentric, and stranded conductors for low and high 
tension with all their appurtenances such as connecting, distributing, 
and feeder boxes, are well known. The firm undertakes contracts 
for laying and putting in working order their cables under guarantee. 


New Photometer.— Messrs. Nalder Bros. & Co. are 
making a new pattern Preece-Trotter patent illumination photometer. 


The previous form of Preece-Trotter photometer has been in use 
some yeare, and bas been found satisfactory. The principle objection, 


however, to it was that the source of light was а small incandescent 


lamp worked by a secondary battery. Secon batteries are 
necessarily more or lesa variable, and it was therefore found desirable 
to take a check reading in the laboratory before and after using. In the 
present form the source of light is a small amyl-acetate lamp which 
is iteelf sufficiently accurate as a standard without calibration. All 
that is necessary is to cut the lamp wick square across occasionally, 
fill the reservoir with amyl-acetate, light the lamp, and sorew it up 
till the poins of the flame touches the fixed point seen above the 
lamp. The present form, which we illustrate, ia very much lighter 
and much more compact than the previous one. The working of it, 
it will be seen, is similar to the old pattern, namely, that the 
illumination to be measured falls on an outside paper screen in which 
there is a hole, through which a paper screen inside the body of the 
instrument can be seen. The illumination of this screen can be 


varied by moving the outside handle, and thus tipping the screen 
with respect to the light. When the illumination of the two screens 
is the same the spot vanishes, and the illumination is then read off 
direct on the scale, in whatis commonly, but wrongly, called “ candle 
feet,” that is in terms of illumination given by one candle at one 
foot distance. 


New Portable Testing Battery: = Mear. Niblett and 
Sutherland, of 61, Chandos Street, W.O., are bringing out a new 
portable testing battery. It is claimed that this storage battery can 
readily be charged from any continuous current electric light circuit, 
and will retain its charge fora long period. The . 
which may be either the full voltage of the battery or that 
amount, as desired, is steadily maintained. The internal resistance 
of the battery being low, high rates of discharge may be taken from 
it, thus: An 8 or 16 C.P. 100-volt lamp can be fully by 
it for a considerable time, thereby rendering the battery serviceable 
for making continuity tests of lighting circuits before the main 
current is connected. The standard pattern, 100-volt battery, 
measures 1 foot by 6 inches by 6 inches, and weighs only 14 lbs. It 
is contained in a polished walnut case with a leather handle, and 
provided with terminals and a special commutating switcb, by moans 
of which 100 or 50 volts can be obtained at the terminals as desired. 


X Rays in War.—A most interesting demonstration of 
Röntgen ray fizld practice was given the other day by the ambulance 


section of the 1st V.B. Royal Warwick regiment. The ambulance 
party was assisted by в section of combatants and aho by the 
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ambulance section and machine gun party of the let V.B. South 
Staffordshire regiment. The mancuvres took place at Wardend, a 
suburb of Birmingham. Bullet and bayonet wounds were assumed, 
and dressing applied accordingly, but the chief interest lay with the 


supposed bullet wonnds. The arrangements complete, the “invalids” 


in the ambulance waggon, and driven to the hospital 


were placed 

tent, where the experiment to which so much interest was attached 
was catried through. In the case of the bullet wounds, spent bullets 
had been slipped within the bandages, and Dr. Hall Edwards 
estayed the task of fading them with the aid of the Roatgen 
rays. Не had provided himself for the purpose with a portable 


A | 
RADIOGBAPH OF AN ANKLE, SHOWING BULLET. 


coil, which, by the way, was made and designed throughout 
to stand Pie ig usage and any kind of clímate by Mesers. H. W. 
бох, Limited, of 10, 11, 28, Cursitor Street, Chancery Lane. 
Before carrying out the experiments, the apparatus was carried to 
the ground in an ambulance waggon, and in order to give it & good 
jolting, was driven over two fields; nevertheless, it worked to per- 
fection, as will be seen by the radiograph taken. Several patients 
were dealt with, one having a bullet in his ankle. The Crookes tube 
was now brought over the injared part, and a black envelope con- 
taining a film was placed underneath, and the electric current was 
switched on for 24 minutes. Тһе film was then developed, with the 
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RADIOGBAPHING AN ANKLE. 


result shown. Our illustrations are reproduced by permission of the 
Proprietors of the Graphic. Tne demonstration was interesting as it 
proved that the difficulty of transport (which has been laid so much 
stress upon by tbe War Department) сап essily be overcome, and it 
ìs possible to secure excellent results in the field. Dr. Hall Edwards 
Was congratulated upon the success of 5 by all the 
surgeons present, and it was unanimously that the application 
of X rays to military surgery had been demonstrated possible and of 
the greatest . Messrs. Cox’s coils and X ray apparatus are 
well known, and we are glad to see an English firm that are actual 
makers, coming to the front. 


Staff Dinner.—The annual staff dinner of the Electrical 


Power Storage Company, Limited, took place in the Duke's Salon of 
the Holborn Restaurant on Monday last, when the staff to the 
number of 36 sat down to а well served dinner. Mr. J. Irving 
Courtenay, chairman of the company, presided on the occasion, being 
supported by Mr. Frank King. dinner s programme of music 
and singiog, interspereed with the usual toasts, was given. 


ELECTRIO LIGHTING NOTES. 


Aberystwyth.—The application of the electric lighting 
company for the lease of & part of the old ropewalk premises here 
has been considered by the Corporation Finance Committee, who 
have decided that they cannot recommend the Council to alienate 
any of the property in the rear of the Town Hall at present. 


Arbroath.—On Monday the Gas Corporation of Arbroath 
held s special meeting, st which it was decided to apply for a pro- 


visional electric lighting order. 
Bakewell—The District Council has referred the sug- 
gestion to apply for a provisional order, to a committee of the whole 


Council. 
Barnsley.—A Local Government Board inquiry was held 
on 28th ult. into an application of the Town Council to borrow 
£25,000 for the purpose of electric lighting. The borough surveyor 
gave evidence re site, and Mr. T. L. Miller, oration electrical 
ergineer, gave particulars of the electrical plant. He said it was 
proposed to lay down a plant for 6,000 8-О.Р. lamps, consisting of 
three Lancashire boilers, 7 feet 6 inches long, and one economiser, 
having 192 pipes; three sets of 125 indicated H.P. steam engines, 
each coupled to a shunt-wound dynamo of 75 kilowatts capacity ; 
two batteries, each of 125 colls and having a capacity of 500 ampere- 
hours, and for charging the batteries, two transformers, d to 
raise the pressure that the batteries may be charged from the 
station omnibus birs; two balancing transformers, connected up and 
arranged so as to regulate the pressure on the two aides of the three- 
wire system ; one switchboard, arranged for the connection of three 
dynamos; three feeders, two batteries, two balancing transformors, 
and two battery-chargimg transformers, together with all necessary 
instruments and apparatus for the efficient and economical working 
of the station, and arranged so that any dynamo set may be con- 
nected with the tramway switchboard, should work in that direction 
be undertaken at any future date. In order to maintain the pressure, 
feeder mains, having s capacity of 20,000 lamps of 8 O.P., would be 
run to the poínts most suitable for regulating the pressure. Provision 
had been made so that the available capacity of 
-— the plant could be doubled for ап expenditure 
of £2,000 on plant, and £500 on buildings. 


Barrow - in - Furness, — Councillor 
Smith, at last week's meeting, told the Council 
that the Electric Lighting Committee had 
received applications for 3,000 8-O.P. lamps. 
The plant, which is being installed is for 5,000 
lamps at one time, but probably 6,000 or 7,000 
can be supplied, as they will not all be lighted at 
one time. The new committee to be appointed 
when the new Council is elected will doubtless 
have to consider extensions at an early date. 


Barton.—Mr. G. R. Peers is to report 
to the Board of Guardians upon electric 
lighting. He will advise whether current from 
the new infirmary shall be taken from the 
Eccles Oorporation, or a special generating plant 
be put down. 


Bath.—A meeting of the Electric 
Lighting Oommittee was held last week, and Mr. 
Hammond, consulting engineer, reported that 
the first set of plant had been working for some 
few weeks, and on the whole was working very 
satisfactorily. With regard to the second set, 
the wheel that they had been waiting for bad 
been delivered, and it was being fixed. The 
contractors would do their utmost to have the 
whole thing running а few days before Christmas. 
The committee might like to know that пр to 
the last statement presented £19,433 15а. ad 
been paid in respect of the extensions, buildings, 
and everything completed. Certificates were 
now presented to the amount of £1,400, making 
a total of certificates issued to date £20,839 155. 
An application for a supply of electric light 
for the new Engineers’ Drill НАП, оп the Upper Bristol Road, was 


referred to the Works Committee, Mr. ond remarking that 


the most successful installations in England were those which had 
been pretty liberal in the matter of extensions to meet new 


customers. 
Belfast.—At a recent meeting of the| Electric Committee, 


| the engineer submitted an estimate of the cost of laying mains from 


the station to Mountpottinger Junction—one side of the route, 
£2,178; on both sides, £3,477—-and he was instructed to ascertain for 
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next meeting what demand for current there is likely to be in the 
district which the mains referred to would supply. 


Berlin.—According to the report for the financial year, 
1897-98, the Berlin Electricititswerke Gesellschaft is now supplying 
current to no less than 229,858 incandescent lampe, 10,314 arc ps, 
2,873 motors, representing 10,502 H. P., and to 505 various devices, 
representing а total of 26,0C0 kilowatts, an increase of 23{ per cent. 
over the preceding year. 


Bermondsey.—Last week the Vestry, at a special meeting, 
formally adopted a recommendation of the Electric Lighting Com- 
mittee, that steps bs taken to apply to the Board of Trade for a pro- 
Marie order authorising the Vestry to supply electricity to the 


Bootle,—The Town Council last week had a discussion 


in regard to the charges made for inspections of electrical installa- 
tions by Corporation employés. 


Brentwood.—The Lighting Committee has decided to 
strenuously oppose any company or individual attempting to obtain 
а monopoly for supplying the town with electric light. The Oom- 
mittee will consider the best means of lighting the town, and obtain 
information regarding the electric light and other illuminante. 


Bridlington.—The Urban District Council will not 
apply for provisional order for electric lighting powers this session. 
At present about five tradespeople have electrical installations of their 
Own. 


Brussels.—On July 22nd last the first trial of the com- 
p installation for illuminating purposes in the Gare du Midi in 
russels was made, and pronounced thoroughly satisfactory, and the 
company which 5 this work has, says the Society of Arts 
Journal, recei & contract from the Government for similar 
installation in tbe Gare du Midi of Ghent. When the city authorities 
of Brussele, a few years ago, proposed the question of lighting public 
places, such as railway stations, parks, &c., by electricity, and of 
supplying electricity to subscribers the same as gas, a great cry was 
sed and protestations made against the innovation, urging that it 
would ruin the gas works and injuriously affect the communal 
exchequer. Recent statistics show that during the past year not 
only has the use of electricity increased, but that the profit from the 
sale of gas is considerably in excess of that of previous years. 
Deducting the amount expended for establishing plant, &c., the city 
derived a profit of £3,896. The most important installation recently 
made in Brussels is in the king’s . When the work is finally 
completed there will be 7,500 lamps, of which a large number will be 
of 5 candle-power, employed in the chandeliers illuminating the ball 
and reception rooms. ere are, according to the United States 
Consul at Brussels, about 47,391 lamps reduced in units of 16 candles, 
in the city system, averaging 117 lamps per 100 running meters of 
canalised streets. This number includes 770 arc lampe and 28 electric 
motors, the latter varying from one-tenth to 10 horse-power with a 
total of 105 horse-power. In view of the increasing use of electricity 
in Belgium, the Consul is of opinion that there is an excellent 
opportunity for the introduction of electric apparatus of all kinds. 


Castleford.—The Urban Council, some days ago, resolved 


upon the compulsory area to be included in their application for s 
provisional order. 


Cheriton.—The District Council will take prelimin 
steps for applying for a provisional order, and if necessary, w 
transfer it later to a company. 


' Colliery Lighting.—At Ffaldau Colliery, Garw Valley 
(Glam.), an installation is being fixed for the lighting of the offices 
and various machines and other works by means of electricity. 


Cork.—The recommendation of the Committee of the 
Oork District Lunatic Asylum re electric lighting, to which we 
referred in our last issue, was last week adopted by the asylum 
authorities, and gas lighting with incandescent burners will be 
employed for the present. 


Coventry.—Last week the Electric Light Committee 
presented their statement for the last half-year:—For the quarter 
ending June 30th, 1898, electricity supplied during the quarter 14,178 
units, as compared with 10,017 in 1897: rentals £328, as compared 
with £240 194. 9d. ; number of consumers 117, agaiost 85; mileage of 
mains on June 30th—high tension 2 miles 1,592 yards, as compared 
with 2 miles 337 yards—low tension 3 miles 791 yards, against 2 
miles 432 yards. For the quarter ending September 30th, 1898, elec- 
tricity supplied during the quarter 15,873 units, as against 13,155 
units in гов 5 йа of 1501 % кш chum 7s. 5d., 

40 4s. 9d.; number of consumers 118, against 95; mi 
то: on September 30th, same as on June 30th. me 


Cowes.— An electrical company has asked whether the 
Oouncil will be willing to transfer its electric lighting order. The 
Gas Committee is considering the matter, 


Croydon.—The Croydon County Council has resolved 


to charge 91. per unit for charging motor cars with current at the 
electricity works. 


Dumfries.—The Town Council is to apply for a pro- 
visional order. 


Eastbourne.—The members of the Corporation visited 
Dover this week to tee the electric light festoons along the front, also 
other interesting features of the town. After seeing the Dover elec- 
tric trams, допо вз the Eastbourne Corporation will feel inclined to 


imitate them. 


Eleetric Lighting of the Law Courts.—The electric 
light has now been laid on at the quadrangle entrance, and for the 
whole of the basement of the main block of the Royal Courts of 
Justice, in which are situated the Bills of Sale Office and other de- 
partments. In the course of a short time the whole of the Royal 
Courts of Justice buildings will be lighted by electricity. ` 


Erith.—At а recent meeting of the District Council it 
was unanimously resolved to apply to the Board of Trade on or 
before December 21st next for a provisional order, and that the 
statutory notices be issued, and all necessary steps be taken conse- 
quent thereon. 


Gateshead.—The Parliamentary Committee last week 
reported to the Town Oouncil that they had had an interview with 
Mr. W. L. Madgen, a director of the Electrical Power Distribution Com- 
pany, with reference to the 3 of that oompany to the Board 
of Trade for à provisional o authorising them to supply electrical 
energy in Gateahead. The report contained the terms of the com- 
pany. The Committee recommended that the Council consent to the 
grant by the Board of Trade to the Electrical Power Distribution 
Company, Limited, of a provisional order. The Council sitting in 
Committee, has adopted the recommendation. 


Geneva.—The Zurich correspondan of a financial 
contemporary says that the Compagnie de l'Industrie Electrique of 
Geneva, which was founded originally with & capital of 2,500,000 
francs, closes its working year 1897-8 with а profit of 1,038 francs, 
against 18,060 francs in the previous year. This unsatisfactory result 
is due to the Geneva branch establishment, which shows losses to a 
total amount of 112,028 francs, against a profit of 17,631 francs in 
1896-7. Cons:quently, the board of directors, authorised by theshare- 
holders, has decided upon the winding up of the Geneva branch, in 
order to prevent the reourrence of such misfortunes in the future 
working of the company. 


Gorton.—The Council has referred back to the Electricity 
Committee a recommendation to advertise for an electrical engineer 
to report upon a lighting scheme for the district. The schedule of 
area to be covered by the provisional area has been passed by the 
Council, and the agreement relating to the working of the tramway 
system ^ the district by the Manchester Corporation has also been 
approve 


Glossop.—The Town Council has decided to apply for a 
provisional order, and on 9th inst. will discuss whether to transfer it 
to & company or not. 


Grays.—The Lighting Committee has discussed the ques- 
tion of electric lighting with Mr. Preece, who will report in a few 
days. The question of compulsory area has been decided by the 
Council, and the clerk is to apply for a provisional order. 


Hampstead.—The Lighting Committee is considering 
aix tenders submitted for the supply of coals for the electricity 
station. The Lighting Committee report that during the month of 
September, 47 consumers’ installations, with an equivalent of 2,840 
8-C.P. lamps, were connected to the Vestry's electric mains, 
x „е the total 8-O.P. lamp connections to end of September were 

367. 


Hanley.—On Monday, 24th ult., there was a breakdown 
of & machine at the electricity works, which put out & portion 
of the lighting for a few minutes. 


Hereford.—At a Council meeting last week the Special 
Electric Lighting Committee reported that, having secured the site 
for the generating station, they proceeded to make inquiries as to the 
cost of plant, both for the supply of the necessary power and for the 
distribution of electricity. The Oommittee, after investigating the 
various systems in use at the different works they visited, were in 
favour of the use of gas power, but а firm of electricians so strongly 
advised the Committee to adopt steam as the power in preference to 
gas that they requested detailed specifications and estimates. On 
receipt of the specifications and estimates, however, the figures were 
во largely increased, and represented а sum so tly in excess of the 
amount they were led to anticipate at their interview, that they could 
not pres ent any definite report until they obtained further details of 
the cost and explanations as to the reasons for the increase in the 
figures. The low tension system is recommended. 


Hull.—The Board of Guardians last week discussed the 
question of electric lighting for the board and committee rooms, and 
it was proposed to ask the Works Committee to ascertain the pro- 
Баре es but after discussion the resolution seems to have been 

ва 


Hythe.—The Town Council has decided to apply for в 
provisional order. 


Kensington.—Notice of the application being made by 
khe теит сен provisional order appeared in the London Gazette for 


Kirkealdy.—Last Friday the Town Council formally 
a resolution applying to the Board of Trade for electric light- 
ine powers. 


Knutsford.—The Urban District Council gives notice in 
London Gazette, November 1st, of its intended application for 4 pro- 
visional order for electric lighting. 


(Continued on page 677.) 
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HULL ELECTRIC LIGHTING. 


THE progress made in extending electric lighting in Hall 
has been considerable, and it may be interesting, bfore 
describing the new worke, to give the main features in the 
development of the public supply of electricity in that town. 

The Electric Lighting Committee was formed as long ago 
as November, 1889, when Dr. Holder was elected chairman. 
Some months, however, elapsed before official sanction was 
obtained for the municipal schemes, the lighting order being 
granted in August of the following year. 

Mr. R. E. Crompton reported to the Committee in May, 
recommending a low tension scheme with mains laid in the 
compulsory area (within the docks), at an estimated cost of 


= 


| 


DANCER 


From a photo by] 


£16,000. Abont this time Mr. F. Harman Lewis was 
appointed borough electrical engineer, and he immediately 
proceeded to carry out the low tension scheme. This 
inelnded a generating station in Dagger Lane, with engines 
of 560 I. H. P., by Willans & Robinson; dynamos of 300 
kilowatts by Siemens Bros. & Co., Limited; boilers by Davy, 
Paxman & Co., Limited; accumulators by Crompton, Howell 
and Co. ; and mains in about 2} miles of streets by Crompton 


and Co,, Limited. 


Оа January 16tb, 1893, these works were opened, and 
have ever since been continuously successful. At the date 
of opening there were connected to the mains 33 consumers, 
having the equivalent of about 600 lamps of 8 candle-power 
wired on their premises, In September of the same year Mr. 
Lewis left Hull to take пр a similar post in Wolverhampton, 
and Mr. A, Н. Gibbings was appointed borough electrical 
engineer in his stead. In the same month an extension of 


the mains (about 8 miles) was brought into use in the New 
Town, west of the docks, These mains were laid by Messrs. 
Callender & Co. on the Callender-Webber system. 

Abont the middle of 1894 extension orders were placed 
with Messrs. Willans & Robinson and J. Н. Holmes & Co. 
for a combined engine and dynamo (300 I.H.P. and 180 
kilowatts). 

At the end of 1894 the works were in the following con- 
dition :— 

Consumers connecten 271 


8 C.P. lamps - á T | 14,208 
Profit on year'a working E ... e. #996 
Units sold during the year . 163,857 


In April, 1895, further orders were placed with Messrs. 
Willans & Robinson and J. H. Holmes & Co. for a second 


[Turrer & Drinkwater, Hull. 


ViEW OF SUB-STATION. 


combined engine and dynamo (800 I.H.P., 180 kilowatta), 
and Messrs. Amos & Smith for a boiler (300 Н.Р.) 
Towards the end of this year Mr, Gibbings left, having been 
appointed electrical engineer to the city of Bradford. Mr. 
А. S. Barnard was appointed in his stead. 

At the end of December, the following were the 


statistics :— 


Consumers connected. ... .. .. ... 395 
. 8.O.P. lamps " г 20,584 
Profit on year's working £1,263 
Units sold during the year... . 246,277 


At the beginning of 1896 Dr. Holder, who had been 
responsible for much of the progress made in Hull, resigned 
the chairmanship of the Electric Lighting Committee, and 
Councillor J. T. Skinner was elected in his stead. 

An important discussion arose about this time anent a 


large scheme of extensions which was submitted by the 


It was estimated to cost 
F 


Electric Lighting Committee. 
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£42,000, but it was rejected by the Town Council. A few 
months after this Mr. Robt. Hammond was asked to report 
to the Committee on their scheme, and the Electric 
Lighting Committee again submitted it, with Mr. 
Hammond's report thereon, to the Council, but again it met 
with defeat. A fortnight later the scheme was submitted 
for the third time, and finally accepted by the Council, with 
the addition of £10,000 to estimate for East Hull. It is 
apparent from the following figures which represented the 
condition of the system at the end of 1896 justified the town 
-in adopting considerable extensions :— 


Consumers connected ... od: - ius 520 
8-O.P. lamps А ла 26,817 
Profit on year's working .. £1,970 
Units sold б У . 940,439 


Owing to delay in starting new works and the large number 
of applications for current, temporary works were laid down in 
North Street, and commenced generating on November 5th, 
and were closed on March 5th following.: The tables 
5 Tto the years 1897 and 1898 (March) are as 
ollows :— 


a + 
— hd. ire 2 
— 


GENERAL View or ENGINE Room, with MOTOR GENERATOR IN FOREGROUND. 


From a photo by] 
Consumers connected  ... ban T" T 550 
8-O.P. lamps i m nA 28,524 
Profit on 16 months’ working ... .. £1,981 
Units sold, 15 months ... о . 463,796 
Consumers connected  ... D x e. s. 787 
8-C.P. lamps á - bd. dh . 43,652 
Profit on pere working wee £2,039 
Units sol sis à . 467,852 


The capacity of the original plant which is at the Dagger 
Lane works comprises engines of 1,160 I.H.P., and dynamos 
of 660 kilowatts. 

The new works, which were formally opened last week, 
have been erected at а considerable distance from the original 
station, and are in Sculooates Lane; the system is that known 
as the “Oxford” (with sub-stations at Argyle Street and 
Albion Street), 

The engines are of 760 I. H.P., and the dynamos of 456 
kilowatts. In addition to these, however, there are exten- 


sions at present being ordered, comprising engine of 750 
I.H.P., and dynamo of 450 kilowatts. 


The number of consumers connected to mains is 863, and 


lamps (8 O.P.) connected, 67,900. 
The streets in which mains have been laid consists of 
Old town 85 TA ез 21 miles, 
New town (first extension). 3 , 
Present extension. ETT LN. 
East Hall extension (now about to be laid) 31 
Total . . 10b, 


The customers include theatres, music halls, circus, hotels 


(large), schools, churches, private houses, and there are a 


certain number of motors connected to the mains, 
The following are contractors for the new works :— 


| Mains (high and low tension) Siemens Bros. & Oo., Ltd. 


Dynamos, transformers and switch- _ 


boards, & .. .. Thos. Parker, Ltd. 
Engines des i . Willans & Robinson, Ltd. 
Boilers store ы .. Tinkers, Ltd. 
„  (water-tube) ... ... Babcock, Wilcox & Oo. 
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. [Turner & Drinkwater, Hull. 


Steam pipes, condensers, pumps, &c. Rose, Downs & Thompson, Ltd. 
Accumulators ... c - is 


Pritchetts & Gold. 
e ... 185 is гы ... J. Spencer & Sons, Ltd 
Economiser .. ... 768 .. E. Green & 
Building (generating station) E. Good & Sons. 
i sub-stations) А Mark 


Roof principals, tank, &. d: Bnowden. 
The boilers are of the Lancashire type supplied by Messrs. 
Tinkers, Limited, and water-tube Supplied by the Daboock- 
Wilcox Company. There is also а Green's economicer of the 
high pressure type, consisting of 192 tubes in 24 sections of 
8's, arranged on the grouping principle, which gives facility 
for getting at all parts with ease. The groups are coupled 
together with expansion elbows to allow of free expansion 
and contraction. It has been tested with a pressure of 
350 lbs. to the equare inch. 

The steam supply is carried on two lel lines of 
8-inch W. I. solid drawn pipes with welded flanges, resting on 
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C.I. chairs behind and above the boilers, and connected at 
the ends with copper v beads of the same size of pipe and 
No. 2 I. S. W. gauge thick. Into this ring each! boiler, feeds 


by a separate cop- 
per pipe beat into 
an S shape so as 
toavoid strain due 
to expansion. A 
complete series of 
valves are in- 
Berled in these 
pipes, 80 that each 
boiler may inde- 
pendently feed an 
engine throug 
the ring either 
way round or ma 
be cat off, an 
any combination 
of boilers and 
engines may be 
need. The plane 


ok the ring is 


inclined dow n- 
ward towards the 
boilers, and it is 
drained at two 
points by steam 
traps. The boiler 
supply pipes and 
main valves are 


I 
= 


From a photo by] 


also independently drainel, and the system of drain pipes 
is such that under no circumstances can any water collect 
in any part of the pipes. Every pipe is provided with cop- 


pr bends to allow 
of expansion 
without stresses 
being set up in 
the pipes, The 
whole is clothed 
with non-condact- 
ing boiler cover- 
ing 3 inches thick 
In every part. 
From the steam 


ring the steam 


ipes are taken off 
y C.I. tee pieces 


to supply (1) the 


main engines, (2) 
feed pumps, (3) 
injectors, (4) feed 
n. 

he feed-pum 
are of the Airert 
acting vertical i y pe 


with pumps under- ' 


neath. They draw 
their supply from 
a tank, which 
is kept supplied 
With softened 
water, by the 
Water softener to 
be presently des- 
cribed. The pipes 
are 80 arranged as 
lo pump either— 
(1) through the 
economiser; (2) 

t into the 
boiler; (3) 
through the steam 
feed heater. The 
feed supply is on 

ваше principle 
as the steam 
supply, viz, an 
with cold or with 


hot water. 
Patent fitted with Row tubes. 


From a photo by] 


ump can supply apy boiler either 
pe The {еей heater is Royles's 
There is also a complete 


and independent injector feeding gear which can be 


View oF Low Tension SwITCHBOARD. 


used ‘either in conjunction with the pumps or otherwise. 
The water softener is Pemberton’s patent and consists 
of (1) a reagent or mixing tank, and (2) a clarifying or 


(Turner & Drinkwater, Hull. 


directed at one another, so that the two 


of two 


filtering tank, and 
(8) apparatus for 
thoroughly mixing 
the reagent solu- 
tion with the water 
to be softened. 
The mixin 

tank is divid 
into two parts 
each provided with 
a stirrer, so that 
one-half сап be 
used for mixing 
the solution while 
the other is sett- 
ling. The solid 
alkali is here dis- 
solved either in 
town’s water or 
with water drawn 
from an adjacent 
drain, it is then 
allowed to settle, 
a‘ter settling the 
Solution is mixed 
with the water to be 
eoftened by means 
nozzles 
ftreams of reagent 


and feed water become thoroughly mixed. 
^ A small diffasing tank completes the mixing, and the 


(Turner & Drinkwater, Hull, 


MoroR-DRIVEN PUMPS. 


can be turned either into the conde 
atmospheric pipe 15 inches diameter, 


water, with sus- 


_ pended precipitate, 


passes through 
several thick layers 
of cocoanut fibre 


in several succeg- 


sive tanks, being 
thus completely 
freed from milki- 
ness. Iteventually 
passes to the tank, 
À complete series 
of ball valves to 
each tank makes 
{һе process of 
softening almost 
entirely automatic. 

The water for 
the condensing and 


also for the soften- 


ing is pumped out 
of an adjacent 
drain by means of 
two centrifugal 
pumps, 5 inches 
and 7 inches dia- 
meter, into a large 
overhead tank, 
Each pump ig 
driven indépen- 
dently by a Parker 
electric motor 
(shown in one of 
the illustrations). 
From this tank 
the water is sup- 
plied to the ejector 
condensers, of 
which there are 
two, through a 12- 
inch pipe. 

The exhaust 
from the engines 
nsers or into an 
which runs along 


under the floor, and turns upwards outside the building. 


The weight of the vertical portion and 


also the expansion 
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of the horizontal are р ovided for by casting the bend on а 
heavy C.I. stool, which is capable of slight movement in a 
horizontal direction. The whole of the steam pipes, valves, 
condensers, pumps, and other accessories, have been supplied 
by Messrs. Rose, Downs & Thompson, of Hall. 

The engines are two Willans & Robinson 3 I/a size three- 
crank, compound typ3 and arranged to work either con- 
densing or non-condensing. They are fitted with Sankey’s 
patent automatic cut-off gear, having а range of 15 to 6, 
are of 360 horse-power each, working at a pressure of 140 Ibs. 
in the steam chest, with a vacuum of 27 inches, and run at 
350 revolutions per minute. E ich engine is coupled to one 
of Messrs. Thos. Parker’s high tension, continuous current 
generators, = having 
an output of 2,250 


— — 


The low tension switchboard consists of eight slate panels 
mounted on an iron frame. These contain throw-over 
switches, allowing the station lighting current and the car- 
rent for running the above motors to be taken from either 
side of the middle wire; insulation testing set; switches for 
starting and regulating the motor generator; feeder and 
distributor panels, and battery regulating switch. The two 
on the extreme right are the dynamo panels, each containing 
а main throw-over switch, by means of which the dynamo 
may b» thrown on either side of tbe middle wire. The 
main Rép ud switches are each provided with automatic 
maximum and minimum cut-outs, * 

The high tension switchboard consists of. 13 panels, the 
two outside panels 
at each end being 


volts and 90 am- Wan ^^ АШ, A spares. Thedynamo 
peres, and which = 1 pmels are on the 


were separately 
excited from a 300- 
volt circuit. | 

There are two 
smaller setg, com- 
prising two Willans 
and: Robinson crank 
compound 2 Gis 
size engines, which 
also work: at a 
pressure of1140 lbs. 
in the steam chest, 
with a vacuum of 
27 inches, and run- 
ning ata speed of 
460 revolutions per . 
minute. The 2 G. 
engines are coupled 
to Thos. Parker dy- 
namos, having an 
output of 350 volts 
and 150 amperes. 
Current is eup- 
plied from the 
generating station 
at Sculcoates Lane 
at а pressure of 
2,200 volte, and 
transformed down 
at two sub-stations 
to а three-wire syt- 
tem, with a pres- 
sure of 440 volts 
across the outer. - 

The electrical 
p'ant at the genera- 
ting station is sup- 
ic by Thomas 

arker, Limited, 
and consiste of two 
high tension and 
two low tension 
dynamos, the low tension dynamo serving the double 

of exciting the high tension machine, and 

supplying current for the station and immediate neigh- 
bourhood, and chargipg the battery during the day, 
the two machines being arranged on the three-wire 
system. The high tension dynamo; are of the ordinary two- 
pole type, coupled direct to a Willans engine; the armatures 
are drum-wound with patent Eickemeyer coils, the fields 
being separately excited from a 220-volt circuit. Their ont- 
put is each 2,250 volts, 90 amperes, when running at a speed 
of 350 revolutions per minute. The low tension machines 
are of the same pattern, also coupled direct to Willans 
engines, and each give an output of 220—300 volts, 150 
amperes at 460 revolutions per minute. The rest of the 
electrical plant at this station consists of one 30-B.H.P. and 
one 14-B.H.P. shunt motor coupled to centrifugal pumpe 
for condensing purposes, and one 2-B.H.P. shunt motor for 
driving the economiser scrapers, all ranning off the 220-volt 
circuit; also a motor generator, consisting of two machines 
coupled together and mounted on girder rails, each to run 
with 225 volts, 100 amperes at 900 revolutions per minute, 
used to balance the three-wire system. 


From a photo by 


SHOWING ARRANGEMENT OF STEAM PIPES. 


right, and each 
contains main 
double-pole switch 
provided with auto- 
matic maximum 
and minimum cut- 
outs, also throw- 
over switch, by 
means of which the 
fields may be short 
circuited on ‘them- 
selves. The next 
panel contains de- 
vice for earth test- 
ing, and the remain- 
ing six are the 
transformer panels. 
Each of these con- 
tying an ammeter, 
main  double-pole 
switch with maxi- 
mum cut-outs on 
each pole, starting 
and regulating 
switch, voltmeter, 
which gives the 
pressure on low 
tension feeders, and 
voltmeter short- 
circuiting switch at 
the transformer sub- 
stations, described 
later on. 

The Argyle Street 
sub-stition, which 
is about 14 miles 
from the generating 
etation, contains 
two. transformers, 
eich giving an out- 
put of 440 volta, 185 
amperes, at 500 


(Turne: & Drinkwater, Hull. 


revolut-oas per minute, and two each giving 225 volts, 184 


amperes at 600 revolutions when supplied with current at 
2,000 volts pressure. These are of the type usually manu- 
factured by Thomas Parker, Limited, baing two-pole dram 
wound with Hickemeyer coils, the magnets having the firm’s 
patent hinged pole pieces, which allow of the armature being 
raised by a direct vertical lift. The fields are first excited 
by series turns of the high-tension leade, these turns being 
automatically cut ont when the machine is excited on the 
low tension side. The method originally adopted at Oxford 
left these series coils always in circuit, but the above 
arrangement was patented and vsed for the first time at 
Walsall by the contractors. This arrangement allows the 
use of more series windings, and does not lower the efficien2y 
of the transformer when raoning under load. 

The switchboard contains three wattmeters and the 
patent long-range switch for each transformer. These long- 
range switches are of the type employed by Messrs. Thomas 
Parker, Limited, for the high tension continuous current 
system, and have been previously described as in use at 

xford, Walsall, Wolverhampton, &c. - 

There is a second battery at this station, which is divided 
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into four sets of celle, consisting of two sets of 80 and two 
sets of 40, pig Din battery to Ъз off either side 
of the system in t seta of 80 cells, and discharged in 
two sets of 120, the regulation being made by means of a 
rheostat. | 

The second sub-station at Albion Street is about the eame 
distance from the generating station as the Argyle Street 
station. This contains two transformers, giving an output 
of 225 volts, 368 amperes, at 500 revolutions when supplied 
with current at 2,000 volts, and one motor-generator, which 
consists of two machines coupled and supported on girder 
raile, one running with 225 volta, 100 amperes, and the other 
with 450 volts, 50 amperes, at a eed of 800 revolutions 
per minute, this set being excited off its own circuit во as to 
feed either the 440 or 220 vclt. All these machines are of 
the каше type as those previously mentioned, the switchboard 
also being similar to that at Argyle Street, | 


concrete foundations are provided at all corners and bonds 
and where otherwise necessary, and they are provided with 
cast-iron frames and covers, and are ventilated by means 
a stoneware pip» connected to a small ventilator 

me. l 

The high tension feeders (of which about 17,000 yards 
have been laid) are 0 06 square inch and 0:03 equare inch 
eectional area, concentric, insulated with impregnated fibrous 
material, lead covered and extarnally taped and compounded. 
The L.T. feeders consists of about 4,600 yards of 0°5 square 
inch concentric lead covered cable, armoured with two 
layers of 0°05 inch hoop-iron, and is laid direct in the 
ground. Three 9 and 12-core pilot wires are laid along 
side the feeders, and a four conductor “dry-core” (air 
space) telephone cable permits communication between the 


generating and sub-stations. 
About 24,000 yards of distributors have been laid of the 


From a photo by] 


The two batteries of accumulators have been supplied by 
Messrs, Pritchetts & Gold, the one at the new generating 
station at Sculcoates Lane consists of 123 cells, and the one 
at the Argyle Street Bridge sub-station consists of 246 cells. 
Each battery is capable of an output of 50 amperes for six 
hours at an E. M. F. of 225 volts and 450 volts respectively. 
The plates are of Messrs. Pritchetts & Gold’s latest type, and 
are contained in glass boxes fitted with wood trays mounted 
on oil insulators. 

The mains consist of six high tension circuits running 
from the generating station in Sculcoat2s Lane to sub-stations 
in Albion Street and Argyle Street. Low tension feeders 
Tun from the generating station and thee sub-stations to 
ech points in an extensive network of distributing 

The high tension feeders, pilot, and telephone wires are 

Wn into Doulton's patent stoneware conduits. These 
conduits are made in 3 feet lengths and are jointed 
together by means of stoneware cradles with Portland cement ; 
E læs than 45,000 yards of 2} inches by 2} inches duct 

as been used, spare ways being provided for future 
extensions, Diis bores built of 9 inches brickwork on 


[Turner & Drinkwater, Hull, 


View or Hicu TENSION SWITCHBOARD. 


triple core, impregnated fibre insulated lead covered and 
armoured type, the positive and negative conductors being 
0:15 square inch section. The advantages of this class of 
distributing main (“ clover-leaf ") for three-wire systems are 
widely recognised. It is held to combine flexibility with 
facility of jointing, the service and other boxes employed 
being of a much simpler contraction than those for triple 
concentric mains. It was first made by Messrs. Siemens for 
the Bo'ton Corporation some years ago, and has since been 
advantageously adopted by many Corporations. 


All the cables before and after laying have baen subjected 


to exhaustive tests with satisfactory results. The straight 
joints are made in cast-iron boxes in two halves bolted 
together. The internal fittings consist of copper sleeves and 
sockets for sweating the conductors into, and are embedded 
in the hard-setting insulating compound with which the 


boxes are filled. 


About 60 disconnecting boxes, three and four-way, have 


been inserted in the network, and allow of any section of the 
distributor being rapidly cut out, or disconnected: for testing 
purposes. The internal fittings of these boxes are so 
arranged that either disconnecting copper links or fuses can 
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be used. They are get in brick pits with manhole frames 
and covers of similar construction to the draw boxes. 

The service cables are of the twin pattern, India-rubber 
insulated, lead covered and armoured, and are connected to 
the mains throngh cast-iron “ Т” boxes. The whole system 
of паца has been carried out by Messra. Siemens Bros., 

imited. | 


COMBINED ALLEN-SILVERTOWN PLANT . 
FOR WOOLWICH ARSENAL. 


THE engine is by Messrs. W. Н. Allen, Son & Co, of Bed- 
ford, and is capable of indicating 600 H.P., at a speed of 
120 revolutions per minute when supplied with 120 lbs. 
pressure of steam and condensing, and the combination will be 
found to be one of the largest continuous current seta in the 


into the low pressure cylinder. Live stean from the 
boilera is passed through copper pipss iu this receiver 
in order to dry the steam therein. The surface condenser 
has а cooling surface of 1,200 square feet and maintains 
a Steady vacuum of 26 inches of mercury under all conditions 
of load. The tubes are 2-inch external diameter, No. 18 
gauge, of solid drawn Delta metal. The air and circulating 
pumps are both fixed to the back of the engine, and are 
driven by levera from the low pressure crosshead. The air 
pump is single acting, and fitted with liners and valves of 
rass. The circulating pump is double acting with pluager 
and liners made of brass and India-rubber valves. ‘The 
circulating water is forced by this pump through the 
condenser tubes, the exhaust steam passing on the 
outside. | | 

The fly-wheel із of ample dimensions, being 9 feet diameter 
by 1 foot 6 inches wide, this large siz» being of great value 
for power work, where the demands of the flactuating load 
are 80 changeable and great. | Í 


CoxBiNED PLANT FOR WooLWICH ARSENAL. 


United Kingdom. The cylinders are 22 inches and 43 inches 
diameter x .80 inches stroke, the piston speed, therefore, 
being 600 feet per minute; they are mounted on strong 
cast-iron columns at the back with bright steel columns in 
front. The bearing surfaces are automatically lubricated by 
oil under pressure. The working parts are screened by light 
iron shields. The engine exhausts into its own condenser, 
which is mounted on cast-iron supports at the back of tho 
baseplate. The valve for the high pressure cylinder is of 
the piston class, while that for the low pressure cylinder is a 
D-valve with relief. arrangement on the back. The piston 
valve for the high pressure cylinder is controlled by variable 
expansion gear with link motion, which can be altered by 
hand when the engine is running in order to secure economy 
of steam consumption. The low pressure silde valve is 
balanced by a small piston on the top. After passing 
through the high pressure cylinder, the steam is led into a 
cast-iron receiver in which it is reheated before passing 


The dynamo is of the Silvertown 8-pole direct coupled 
type manufactured by the India-Rubber, Gutta-Percha and 
Telegraph Works Company, Limited, the yoke and pole 
pieces being of cast-steel, and the magnets so arranged as to 
slip into place horizontally, the magnet windings are on 
separate frames, each thoroughly insulated with vulcanised 
India-rubber cured on to the metal frame. The armature 15 
of the drum type, the core being of iron sheet, securely fix 
to a cast-iron centre, and keyed on to a steel shaft, the 
bearings being self oiling, with separate pump for oil supply. 
The nominal output of the combined plant is 375 kilowatts 
at 330 volta and 120 revolutions. 

Before being taken over, the engine and dynamo were run 
at full load for six hours, at the end of which period the 
ee rise did not exceed 50° F., and the set after- 

ran еве for a considerable time with а load of 
400 kw. The weight of this armature is oyer 13 tone, and 
the total weight of the dynamo nearly 40 tons. ! 
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| SOME NEW FITTINGS. 


| 


Tur late Lord Iddesleigh once delighted his auditors by 
basing some lengthy remarks on “ Nothing." Perhapshe might 
have been able to say something appropriate on electric light 
fittings ; speaking for ourselves we admit a difficulty. It is not 
for lack of a proper feeling of admiration that we fail to find 
expression, or that we do not appreciate the excellence of 


"се 
|е 


Fia. 


с» 


many fittings that are now being made, but place an ordi- 
nary man in a showroom furnished with dazzling specimens 
of electroliers, brackets, pendante, &c., and it will be sur- 
prising if his remarks rise above the 5 To 
write ina befitting manner concerning elaborately-designed 
fittings, we must array one's thoughts in artistic garb, we 


Fia. 3. . 


ought to possess or hire а soul that will respond to the sug- 
Bestiveness of the acanthus leaf, that will be tinged with 
mnm at the melancholy drooping of the Lily of the 

alley, Louis XIV. fittings ought to oonjure up a pic- 
fare of a brilliant if disolute Empire, but we possess 


neither the properly constituted soul for leaves nor the 
n romantic disposition to do justice to Louis XIV. 
fittings. These things considered, therefore, it is doubtful 


Fra. 2. 


whether we can render the necessary meed of praise to the 
collection of fittings which are so admirably illustrated in a 
new edition of the General Electric Company’s catalogue 


Fia. 5. 


relating to fixtures and glassware. We remember the de- 
risive terms in which a well-known art critic some years ago 
spoke of electrical fittings; in his indignation he com- 


pus electrical men to Goths, or some similar artistic 
y 


; it would be interesting to hear his opinion now. In 
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a collection comprising nearly 900 pages, it is not easy to 
select the best, nor do we pretend that the illustrations 
we give represent them, but they may help to demonstrate 
the varied character of the fittings made by the General 
Electric Company. Fig. 1 is a fitting designed specifically 


Fig. 1. 


for the illumination of pictures; the bracket and shell are 
of hand wrought metal, and the utilitarian aspect of the 
fitting is shown by the shell being made adjustable to almost 
any angle; it is silvered inside, and thereby gives very ex- 
cellent results. The bracket shown in fig. 2 is light, and in 
some people's opinion graceful; it is made either in wrought 


brass or iron. 


Of quite a different character is the bracket 
illustrated in fig. 3, it is known as the * Richelieu,” 
and reproduces some of the characteristics of Louis XLV. 
decorative work; made in rich gilt, it is no doubt 
a most «ffective piece of work. Although of an orna- 


mental character, fig. 4, shows a type of electrolier which 
possesses a distinctly useful feature, the shades are so made 
that it is possible to adjust, them over the lamps as required. 
The decorative features of this fitting are derived from cast 
leaf work which produces a pleasing effect. Fig. 5 is an 
unique and excellent specimen of a centre light, its use is 
probably limited, but none the less it is probably one of the 


most striking designs shown in the catalogue. It is made 
in various combinations, some carrying three, five or seven 
lights, the one shown carries five lights. The metal used in 
the construction of these fittings is either copper or brass, 
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The type of electrolier shown in fig. 6, is usually made of 


wrought-iron or armoured steel, and is by no means of an 
inelegant type. Fig. 7 illustrates a patent adjustable dining 
room light. The novelty of this lies in the counterweights, 
which in addition to their balancing functions, incan- 
descent lamps that can be lighted independently of the other 
lamps if desired. 


The New President of the Employers' Federation.— 
A meeting of the Engineering Employers’ Federation was 
held at the Westminster Palace Hotel last week, for the 
ad ag of electing a president in succession to Colonel 

yer, deceased, and also to consider the best means of placing 
the federation on a more effective working basis. Sir 
Andrew Noble, K. C. B., was elected president. After arguments 
both in favour of the scheme of re-organisation and against, it 
was determined to dissolve the federation as lately constituted, 
and to create a new federation of employers on a general and 
permanent basis. The details of the reconstruction have not 
yet been arranged, but it was resolved that it should be 
sufficiently comprehensive to include all employers of engi- 
neers. It will concern itself with the whole question of the 
relations between engineering employers and their workpeople, 
and will watch and safeguard the interests of the trade 1n al 
matters concerning its welfare. 
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| lied from a new sub-station, and that in the meantime the sub- 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 668.) 


Lambeth.—The Vestry on Thursday of last week were 
to have appointed a Committee of eight members to inquire into the 
statements and charges made on the subject of the transfer of the 
electric lighting provisional order. Iu tbe absence of Mr r, 
at whose instigation the resolation to form a Oommittee of Investi- 
gation was passed, the motion was allowed to stand over. In con- 
nection with this matter Mr. Price proposes to move “ that all mem- 
bers who voted against the Vestry exercising the electric lighting 
order be invited to sign a document pledging themselves to take no 
action, either legal or otherwise, if Mesers. Hubbard, Lock and 
Wightman will attend and state tothe Special Committee the full 
particulars of the information which they have stated in the Vestry 
is within their knowledge.” The General Purposes Oommittee 
reported having reconsidered an application from the New London 
Brawery Company for permission to lay a cable under the road from 
the company’s premises in Durham Street to their workshops at the 
reat of Upper Kennington Lane. The Committee recommended that 
the application should be granted on the company paying a rental 
of £10 per annum, but this was again referred back to the Com- 
mittee. 


Lancaster.—The of the Girls’ Higher Grade 
School in Middle Street have decided to instal the electric light into 
their re-modelled premises. 

Marylebone.—Last week the Vestry resolved, on the 

of Mr. Hitching, O.O., to empower the Electric Light 
VENE Erie ru eee Kien 
po upply Company for the purc under- 
taking ia the parish." 

Newington,—The Electric Lighting Committee recently 
recommended the Vestry to appoint Mr. J. H. Lee, late of the South- 
ampton electricity station, resident electrical engineer st the 
electrical works now being erected, at £250 per annum. The Vestry 
has, however, referred the appointment back. It seems that objec- 
tion is made to the post not being advertised. А resolution 
was passed advertising the vacancy and giving the Electric Lighting 

power to select three candidates from the applicants. 

Newmarket.—The erection of electric light works is 
being vigorously proceeded with, and the electric light company 
expect to be able to commence the supply of current in December. 

Pembroke.—The Commissioners have arranged to charge 
for private lighting, 6d. per unit; for power and heat, 3d. per unit. 
For the hire of meters the rates are from 18. per quarter for five 
lights to 10s. per quarter for 200 lights. 


Peterborough.—The Corporation after considerable diffi- 
ir ме secured another site for their proposed electric light 


Plumstead.—The Vestry has before it a letter from the 
Woolwich District Electric Lighting Company, who have applied for 
â Коош order, with reference to the opposition of the Vestry, 
Who also are applying for pem The company say that if the 
Vestry proceeds with its application promptly, and undertakes to 
commence the works within a very limited time, their application 
may be withdrawn. Attention is directed to the fact that the Parlia- 
mentary Joint Committee last session recommended that the Board of 
Trade dispense with the consent of local authorities. 


Rangoon.—An Indian exchange says that the Rangoon 
Times has now a dozen presses worked by electricity, which also 
furnishes the light. The electrical plant is American, while the 
presses are English. 

Rathmines.—On Monday, 7ch inst, a Local Govern- 
ment Board inquiry is to be held into the application of the Rath- 
mines and Rathgar Town Commissioners for sanction to the raising 
of в £50,900 loan for lighting the district electrically. 


Reigate.—The question of site for electricity works is 
ИШ occupying the attention of the Electric Lighting Committee. 


Retford.— ial meeting of the Town Council was 
held on Saturday, when the Mayor explained that it was desirable 
е should make application for а provisional order 
anth the Council to supply electricity for private and public 
purposes within the borough. They had made what the жугер ине" 
A reasonable arrangement, with the ic Ligbting and Power Dis- 
buting Company, but in case that arrangement were not 
V ib» Re matter up ad ppi ier Шау арў t wa denice to 
up and su or ves. It was 
make the application forthwith.” 


Ragby.—The London Gazette for October 28th contains 
notice of the District Oouncil's intention to apply for s provisional 


apa Pley.—The Electrio Lighting Committee has decided 
posed oo f 1 electricity, ateps 
have been taken towards мА н Tor a provisional sipe = 


Shoreditch, —O0 i 

—0n Tuesday, at a meeting of the Vestry, 

Hens E. Kershaw moved the adoption of the separ of the Electric 

uS ng Committee. The Committee recommended the Vestry to 

maing in Ап expenditure of £2,200 in the laying of conduits and 
Certain streeta in the Haggerston district to be eventually 


su 
stations in Hackney Road and Reeves Place should be drawn u 
to provide the necessary current. The Committee pointed out that 


the electrical engineer (Mr. Russell) had ascertained that promises 
to warrant the 


had been obtained from more than sufficient 
carrying out of the works. In moving the adoption of the report, 
Mr. Kershaw stated that the effect of the Committee's recommenda- 
tion would be the means of opening up the whole of Haggerston, and 
that that was an opporlunity for which the Committee had been 
waiting. Daring the discussion of the recommendation, it was sug- 
gested that the question of lighting the Haggerston streets should 
have been combined in the scheme, and an amendment by Mr. Trow- 
bridge was moved to refer the report back to the Committee so as to 
bring up а complete project for the public and private lighting of 
that part of the parish. On a show of hands, the amendment was 
rejected by 26 to 17 votes, and the original recommendation adopted. 
It was decided to sanction an expenditure of £520 on the purchase of 
a further supply of meters. Tae Electric Lighting and Baths Joint 
Sub-Committee submitted a report in reference to the question of 
sinking an artesian well in the basement the new battery 
room at the back of the premises in Coronet Street. Bearing in mir 
the present cost of water and the probability of obtaining an vg 
варріу of water on that site, the Joint Committee 
opinion that it would be economical to proceed with the work, and 
they recommended that the Lighting Committee should 'be given 
instructions to advertise for tenders for the carrying out of the work. 
Tbis was agreed to. i 
Sleaford.—The Ratepayers’ Association is asking the 
District Oouncil to go into the question of applying for a provisional 


order. 
South Shields.—At last week's Town Council meeting 
the Electric Lighting Committee submitted in its report a comparati ve 
statement of the sales of electric current, which showed that in the 
three months ending September 30th, 1897, the number of consumers 
was 86; the units consumed 11,949, and the total amount of sales, 
&c., £492 11s. 6d. For the corresponding period of the present year 
the consumers numbered 179; the units consumed were 22,274, and 
the total amount of sales, o., £879 168. 11d. 
Works Committee, has prepared a lengthy report on the question of 
electric lighting. He goes into the question of legal procedure for 
obtaining powers, into the cost of current per unit according to ex- 
erience of other towns, and the maximum demand system of c ; 
rays that a 5 could lease the provisional orders or 
pn acquired b icte like Tottenham, Edmonton, Enfield, 
ood Green, and Southgate, would have an area sufficiently large 
to enable it to supply current at a low price, and earn a fair dividend. 
He thinks the company should be allowed to burn the town’s refuse 
free of aap nears de Mr. ape n no recommendation, he 
appears approve of the Council app or a provisional order, 
and afterwards transfer it to & company. Iis arran t 
would give the Council & hold upon the company їп the settlement 
of terms for public lighting, бо. 

Spennymoor (Durham).—Last week at the District 
Council meeting the Works Committee reported that the clerk had 
informed them that the cost of obtaining a provisional order for 
electric lighting would be £250. The matter was left with the 
Committee to make further inquiries and report to a subsequent 
meeting. 

Stoke.—The workhouse gas bill comes to £455 per 
annum, and the Building Committee is considering the question of 


electric lighting. 
Stone.—The British Electric Traction Company has 
informed the District Council that owing to the attitude of some of 
the local authorities the Potteries Electric Traction Company, 
3 Miss опао at present e carry out s wen вю scheme, and 
WAS, ore, n proposi proceed with lication f 
powers for the Stone district. | ME UNS 
Stretfurd.—A wordy newspaper warfare is being waged 


on the subject of the supply of icity in this extensive and 
scattered township. No conclusion has yet been arrived at. Opinion 
seems to be pretty equally divided on the subject of j Man- 
chester, and even experts are at loggerheads as to cost, &c. It will 
be some time, rein d before the local governing authority comes 
to a decision on the subject. 

Sutton (Surrey).—The Urban District Oouncil have de- 
cided to call in an expert to advise them re electric lighting, and to 

whether the provisional order shall be carried out by them- 
ves or transferred to а company. 

Trapani.—The Mayor of Trapeni is negotisting with 
Messrs. Siemens & for the lighting of the gardens and 
promenades of the town by electricity. Sells Commercial Intel- 

1 suggests that there may yet be time for British firms to 
tender. 

Twickenham.—At the meeting of the District Council last 
week, a letter was received from the Electric Power Distribution 
Company offering the Council the үа of taking up the order at 
the end of a month on payment of all costs. A resolution was moved 
to accept, but as the Council had „ to obtain an order, 
the chairman ruled the motion out of order. 


Wales and the Border Counties.—At Rhyl Urban 
Committee 


Distriot Council on October 28th, the General Purposes 
recommended that in face of the notice of intended application for 
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electric light for Rhyl served upon the Council, and recognising that 
the time has arrived for the Council to take action themselves for 
supplying the district with electric light, that the Oommittee be 
empowered to engage an engineer for taking immediate steps to 
formulate a combined lighting and dust destructor scheme, with 
power also to engage what legal assistance may be necessary. In the 
discussion it was stated by Mr. E. Williams that it would cost 
£10,000. It was decided afterwards that a provisional order should 
be applied for. This, it was stated, would not cost more than about £50. 
It came out incidentally that two applications had already been 
made to supply the town with electric light. 

At Llandudno the District Council have received а report from the 
Electric Light Committee with regard to the Colwyn Bay and Llan- 
dudno Light Railway. The Committee recommended that the 
Council receive the clause in the agreement made last May giving 
the Council the right to supply the electric energy for the railway 
on the an р ра that the Light Railway Company pay the 
Council £500 a year. The report was ted, and it was remarked 
in discussion that the cost of the works to supply the electric energy 
for the railway would be about £8,000. 


Walker.—The Urban District Council has resolved to 
apply to the Board of Trade for a provisional order for public and 
private purposes. 

Willesden.—Mr. Rathven Murray, the newly appointed 
electrical engineer, is to report to the Council on the sites suggested 
for electricity works. Builders in the district are being advised to 
wire new houses for electricity. If the Metropolitan Electric Supply 
Company proceeds with its application for a provisional order the 
Vestry will strenuously oppose it. 


Winsford.—It is stated that an installation for lighting 
the main streets of this district would cost £7,700. A member of 
ма рн ct Council intends moving that a provisional order be 
a or. 


Worcester. —A meeting of the Electricity Committee of 
the City Council was held on Tuesday to consider the applications 
for the post of electrical engineer in succession to Mr. Ruthven 
Murray, who has accepted a similar position at Willesden. The 
salary is £350 per annum. There were about 30 a p Five 
candidates were selected for recommendation to the Ойу Council. 


Wolverhampton.—The recent breakdown of the electric 
light in Wolverhampton was referred to at the meeting of the Town 
Council on Friday evening, when the chairman of the committee 
(Alderman C. T. Mander) explained the cause of the collapse, which 
has been already stated in the pages of the ErzcrBicAL REVIEW, 
and made the following interesting statement :—He hoped, he said, 
that this breakdown would not put back electricity in Wolver- 
hampton, and that the public would still have confidence in the 
undertaking. The demand for electricity had always run ahead of 
the supply, and they had never had s thoroughly efficient “stand-by” 
in machinery, and he thought the committee must harden their 
hearts, and Apes to go in for much more machinery, and 
they, as а Gouncil, must back the committee up. They had 
already decided upon an ерше of £30,000 roughly, and 
he was convinced that it would be just as well to go in for s 
bigger expenditure by £8,000 or £10,000 more, the whole 
or the greater part of which might almost fairly be charged to the 
Tramways Committee, because it would be all capable of being used 
for tramway work, and practically be a “stand-by” for the tramway 
before the tramway comes in. They wished to make their electric 
station absolutely efficient, and they had every reason to hope that 
the extraordinary behaviour of the plant would not occur again. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. | 


Bath.—The Electric Lighting Committee last week 
passed the following resolution: That the Works Committee be 
asked to ascertain particulars as to the working of the electrical 
tramcars in such cities as have adopted the system, and that the 
Surveying Oommittee be asked to appoint a certain number of 
members of their committee to meet this.” 


Belgium.—Good progress is being made with the con- 
struction of the new electric tramway in the town of Ghent, and it 
is hoped that the lines will be opened for traffic before the end of the 
year. 


Birkenhead.—Last week the Council resolved to pro- 
mote a Bill in Parliament for the purpose of constructing electric 
tramways in the borough, also acquiring compulsorily or by agree- 
ment certain perty, and for acquiring by agreement tbe interesta 
ead United Tramways, Omnibus, and Carriage Com- 
pany, Limited, and the Wirral Tramways Company, Limited. 


Buenos Ayres.—A contemporary says that La Capital 
Tramways Company, Limited, bas now 142 miles of tramways in 
Baenos Ayres operated by electricity, the section between Comercio 
and the Government House, Plaza de Mayo, recently under conver- 
sion from horse to electric traction, having been successfully in- 
augurated on 27th ult. La Capital (Extensions) Tramways 
Company, Limited, successfully inaugurated their electrical 
passenger service out (o the Nuevo Ohicago on September 11th last. 


Derby.—The Parliamentary Committee has, subject to 
the approval of the Council, entered into an agreement for the pur- 
chase of the tramways for a certain sum. The sanction of the 
shareholders of the tramways company has also to be obtained. 


Dover.—At last week’s Council meeting the surveyor 
explained that there was great wear on the roadway at the side of 
the tramway pitches, and this was the reason for packing it u 
with granite siflings as a temporary measure. Не was having it 
broken up and rolled from endtoend. This process would have to be 
continually repeated. 


Dudley and Sedgley.—Within the past few days the 
British Electric Traction Company has purchased the Dadley and 
Sedgley tramway lines. The British Electric Traction Company 
own other lines in South Staffordshire, and it is proposed to elec- 
trically equip the newly acquired tramway and work it in connection 
with the other portions of their system. 


Great Yarmouth,—At a special meeting of the Town 
Council on Monday, the question of electric tramways for the borough 
was debated, and a municipal scheme to cost £41,000 was adopted 
by 22 against 1. The solitary dissentient feared the project would 
not be remunerative, but several other members of the Oouncil who 
spoke were sanguine of a profit of from £1,000 to £2,000 а year would be 
realised, special mention being made of the marked financial success 
of the electric tramways at Dover. The lines will traverse the 
centre of the town and the Marine Parade, and be in communication 
with one of the three local railway stations. Steps to obtain the 
necessary Parliamentary powers are to be obtained forthwith. 


Grimsby.—The Town Council has received a communi- 
cation from the Provincial Tramways Company with reference to the 
terms of the agreement under which the company are to haves 21 
years’ lease granted to them, and are to adopt electric traction. The 
Council will go into the suggestions made before setting its seal to the 
agreement, | 

Hammersmith.—At a mecting of the Hammersmith 


Vestry last week а long discussion arose over the application made by 
the London United Tramways, Limited, for consent to the use by the 


. company ofa system of electric traction upon the tramways in the 


parish. The Committee, before whom the question had been for some 
time, sent up a recommendation to the effect that the Vestry should 
not consider the ерган until the company, without a mares. 
any future action of the Vestry, should undertake to pay the amount 
the expenses incurred by the Vestry in opposing the company’s Bill 
in last session of Parliament. The committee also recom ed that 
the company should be requested to deposit plans with the Vestry 
showing details of the system proposed, to be adopted. Several 
members spoke strongly against the overhead system in particular, and 
opposed the idea of ША g Hammersmith the spot for experimenting 
as to the utility of electric traction generally. A few members 
favoured the conduit system. Ultimately, however, the two recom- 
mendations of the committee were adopted without dissent. 


Harzburg.—The municipal authorities of Harzburg have 
made an agreement with the firm of Karl Franke, Bremen, to build 
an electric line from the station through the Bad Harsburg to the 
Radauthal. At the same time, the firm has to instal a gasworks, 
since the public lighting of Bad Haizburg is done partly by the 
incandescent gas light and psrtly by electric arc lights. A company 
has been formed to carry out the undertaking.— Hektro. Zeit. 


Hayling Island.—It is reported that an electric tram- 
ы is in contemplation, to start from the ferry at Hayling Island, 
and to be taken from thence to the railway station and thence along 
Ше Loa front he Eastoke, ra the eastern ee 7 5 шп T 
building operations are now in progress. e ferry 0 8 
rially increased during the past season. 


Hull.—The Works Committee will not assent to the pro- 
pet tramway from Hull to Hesele suggested by a London firm. 

e reports of the city and electrical engineers with reference to the 
tenders for rolling stock for the municipal electric tramways con- 
tain the following comparative notes :— | 

Motor cars for 51 passengers (45 cars required). The Westing- 
house Company's tender appears to be satisfactory. They offer the 
choice of Brill or Peckbam tracks, and are willing to supply cars 
with b:dies partly of one make and partly of another, and are further 
willing to adopt any improved design of trolleys which may be 
placed upon the market before a time to be agreed upon. They will 
also supply chilled iron wheels in place of the steel wheels specified 
at a reduction of £10. The specifications for the car bodies do not 
indicate any difference in value between tbe several makes, but the 
reputation of the Brill and Milnes’s cars is somewhat better than the 
Brush cars. The tender of Messrs. Warburg, Dymond & Oo. is some- 


' what lower than the Westinghouse Company's tender for Milnes and 


Brill cars, but they submit no specification, and neither the 
nor the cars offered are in use in this country, and we have not been 
able to obtain any definite information with regard to them. We, 
therefore, beg to recommend the ce of the Westinghouse 
Company’s tender, subject to the suggested conditions with regard 
to the trolleys. We farther recommend the selection of the Brill 
track, and that 30 of the cars ba fitted with chilled iron wheels, and 
we suggest that the car bodies be divided amongst the different 
un offered, in the proportion of Brush 30, es 10, and 

rill 5. 

The accepted tender is at £522 108. for Brush bodies, £596 for 
Milnes bodies, £586 for Brill bodies, the motors in all cases being 
made by the Westinghouse Company. 
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Double deck trail cars for 52 passengers (20 cars required).—There 
appears to be nothing to choose between the designs of the lower- 
priced cars offered. If Messrs. Siemens Bros. do not object to supply 
trail cars without motor cars, we beg to recommend that their tender 
be accepted for JO by the Electric Railway Oarriage Company, and 
10 by Mesers. Milnes & Co. Failing this arrangement, we recom- 
at that the Westinghouse Company's tender be accepted for 20 
ilnes cars. 

Siemens Brothers’ tender was at £155 for cars built by the Electric 
Railway Company, and £210 for Milnes’ cars. The Westinghouse 
Company's tender was at £215. 

Open trail cars (five required).—None of the designs offered seem 
to meet the requirements very well, and we recommend that the con- 
sideration of these fenders be deferred. 

Sprinkling cars (two required).—The Westinghouse Oompany's 
tender (£336 per car) is the lowest, and we recommend its accept- 
ance, subject to such alterations as we may require being made in the 


details. 
Traversing platforms.— It is uncertain whether these will actually 
be required, and Id recommend that the consideration of 


these tenders be d 
Overhead travelling crane.—Messrs. Parsons & Bons provide 
girders of insufficient strength, and Messrs. Carrick's lower 

vides for rolled girders which are not suitabie for the work. 
Mens. Carrick's higher tender (£228) provee for & crane superior 
tothat offered by Mr. J. Hitchen, and we beg to recommend the 
acceptance of their tender. 

On the same minutes was в recommendation from the engineers 
for the provision of three ways for underground cables on the 
Anlaby Road, the cost for the power station being about £100. 

Tbe minutes were adopted and the tenders accepted at the same 


Hungary.—Aoccordirig to recently published statistics, 
the total length of street railways at work in Hungary was, at the 
end of 1897, 187:5 kilometres (116 miles); and of this total 103:8 
kilometres (64 miles) were worked by electric power. The latter 
total was distributed over eight lines; the Buda-Pesth street railway 
had 46:6 kilometres; the Buda-Pesth electric city railway, 26:2 kilo- 
metres; the Franz-Joseph underground line, 37 kilometres; the 
Buda-Pesth-Neupesth-Rakospalota electric street lines, 127 kilo- 
metres; the electric street railways of the environs of Buda-Pesth, 
9:5 kilometres; the Miskoles electric street line, 3:5 kilometres; the 
Maria-Theresiopel electric Jine, 32 kilometres. The lines, taken in 
the same order, bave carried the following numbers of passengers :— 
27,449,125, 19,685,396, 3,575,657, 2,625,148, 262,707, 326,629, 
604,938, 102,389, and, besides, three of the lines have carried 
a considerable amount of traffic. In the past year electric 
traction has been introduced on all the lines of Bada-Pesth, and two 
new lines have been . The yearly receipts per kilometre 
sbowed very considerable variations. The receipts of the Bada-Pesth 
electric city railway fell off 23 per cent. the year after the exhibition. 
—Leit, f. Elek. 

Italy.—A company bas just been formed in Turin to 
construct and work an electric tramway between Varallo and Alagna. 
The water-power of the Otro Falls near Alagna is to be utilised. 


Leamington.—The (General Purposes Committee of 
Leamington Town Council have at present before them the proposal 
fo establish a service of electric tramcars between Warwick and 
Leamington, in lieu of the present horse traction. The Com- 
mittee have appointed a sub-committee to confer with the 
Warwick Oouncil on the subject. The present company has still 
about three years to run. 

Liverpoo].—Last week the City Courcil resolved that the 
Tramways Committee be authorised to carry out the construction of а 
double line of electric traction from the Dingle to Aigburth Vale with 
the overhead trolley system at a cost of not exceeding £25,000. Mr. 
Lloyd seconded the motion. Mr. Fletchar hoped the mistake would 
not be made this time of increasing the original estimate by about 
50 per cent. Captain Denton moved an amendment to the effect that 
three private firms be asked to tender for the work. Sir Thomas Haghes 
pointed out that the increase in the cost of the Dingle experimental 
line was due to two things which were not in the original estimate. 
They bad now got a staff who had done honest, efficient, and 
economical work on the experimental line, and they ought to atilise 
their services and experience in laying down the continuation line to 
Aigbarth Vale. Mr. Rutherford pointed out that a very much thicker 
wire had been used in the experimental line than was necessary, with 
the result of & corresponding increase in the thickness and clumsiness 
of the posts. This would be avoided in the continuation line, which 
would be lighter, more graceful and artistic. The recommendation was 
adopted unanimously. Mr. William Oalton, as chairman, moved the 
recommendation of the Tramways Committee that the committee ba 
authorised to take steps to have plans, sections, and estimates 
preparođ to continue the overhead electric traction tramways 

m the termination of the experimental electric line near Prince's 
Park gates also Croxteth Road to its intersection by Lodge Lane. 
This was carried. | 


London United Tramways.—At the monthly meeting 
M Middlesex County Council the Highways Committee announced 
the London United Tramways Company had submitted drawings 
Road the proposed constraction of the tramways in Kew Bridge 
and High Street, Halfacre, and Boston Lane, Brentford; the 

main road from Brentford to Hounslow in Heston and Isleworth; and 


mittee in conditionally sanctioning the plans and drawings. It.was 
also decided to authorise the Committee to deal with any further plans 
presented by the company. 

Manchester.—Plans for a new electric underground 
circular railway in Manchester are in course of preparation, but there 
is a difference of opinion as to whether they will be ready in time for 
the approaching Parliamentary Session. Some с i gs are also 
hoping for a zone system of electric trams—five apenny. At 
the last meeting of the Manchester City Council, the Electricity 
Committee were granted permission to execute certain classes of 
work without advertising for tenders. Councillor Maben (I. L. mem- 
ber), whilst not opposing the Oommittee's request, pointed out that 
many contracts been entered into by the Gas Committee, which 
ought to have been advertised for in the usual way, and expressed s 
hope that that would not occur again in any department. Alderman 
Lloyd Higginbottom assured the Council that in every case where it 
would be inimical to the Corporation’s interests, tenders would be 
advertised for. There were special works, however, where it would 
be highly undesirable. 


Marseilles.—Our new contemporary, Sell’s Commercial 
Intelligence, says that the tramway company at Marseilles are about to 
adopt electricity for tramway propulsion, instead of horses. The 
contract has been taken in hand by the Cie Alsacienne de Construc- 
tions, of Paris, and all the lines are to be finished in December, 


1900. 

Oldham.— Last week the Council held a special meeting 
to consider the expediency of promoting in the next session of Parlia- 
ment а Bill for the purpose of authorising the Corporation to work 
tramways for the time being belonging to them, and by agreement 
with the Urban District Councils of Royton, Orompton, and Lees 
tramways, for the time being, belonging to those Oouncils re- 
spectively. It is proposed to work the tramways within and beyond 
the borough by electricity. Alderman Eckersley, the chairman of 
the Surveyors Committee, said the total length of the proposed 
tramways was nine miles, or а total of twelve miles taken as a single 
line, including all passing places. The approximate total cost for the 
twelve miles, including concrete foundation, rolled steel girder rails, 
and fencing the track, was £5,000 per mile, or a total cost of £60,000. 
This amount, he stated, did not include the electrical equipment of 
the tramways. The whole of the new line would be laid on the girder 
rail principle, 4 feet 84 inches gauge, each 6 inches in thickness, made 
of the very best quality of rolled steel, and weighing not less than 
100 lbs. peryard. The steepest gradient would be in Middleton Road, 
and would be 1 foot in 114 feet for a distance of 170 yards; and the 
sharpest carve would have a radius of 50 feet. The generating 
station was centrally situated, and could be enlarged at any time to 
work the whole of the tramway scheme, existing and proposed, in 
addition to the lighting of the borough. Tae Council granted the 
required sanction. 

. Scarborough,—The Electric Tramways Sab-Committee 
has considered a proposal made by acompany to establish electric trams 
in the borough, and has recommended that the matter be deferred 
until the Committee had considered the various modes of electric 
traction and tye policy of introducing either of them into the 


borough. " 

South Shields.—The Town Council bas referred it to a 
committee to consider the promotion of a Bill in Parliament with a 
view to empowering the Corporation to work the tramways. 


Southampton.—The Town Council had a lengthy debate 
on the question of electric traction last week, it being opened by a 
member moving that the resolution of the Council adopting the over- 
head trolley system for the borough be resciaded. The mover was 
partly influenced to take this step by an article in the Pall Mall 
Gazette on the Willesden experimental surface contact system. He 
asked for the subject of electric traction to be deferred for 12 months 
so аз to give the Tramways Committee time to go thoroughly into the 
question, The resolution was not passed, but an amendment that no 
expense on electric traction in any form be incurred until the 
Tramways Committee bring forward a complete scheme to the 


Council. 

Tees-Side,—The South Bank Urban Council last week 
considered the proposed application of the Imperial Tramways Oom- 
pany for powers to extend their electric tramway through South 
Bank, and resolved that, in their opinion, the scheme would be in- 
complete unless a line were extended from Normanby down the 
South Bank Road, во as to provide for the future development of the 
Council'a district. 

The Twickenham-Hounslow Light Railway Scheme, 
-The proposals of the Drake & Gorham Electric Power and Traction 
Company, Limited, as notified to the Twickenham and the Heston- 
Isleworth District Councils have, during the last week, arrived at a 
more mature stage. The result of & conference between the engineer 
to the promoters and the Highways Committee of the Twickenham 
District Council has been an amicable determination of the route to 
be taken through the parish of Twickenham. It differs slightly from 
that originally mapped out by the company. It will start at the 
Middlesex foot of Richmond Bridge, and will follow the main 
Hampton Court road, passing through part of the rising suburb of Bt. 
Margaret’s-o -Thames, and thence to Twi , along the new 
street which is being constructed, into the London road, where it will 
turn northward, pass close to the Twickenham (S. W. R.) railway 
atation, and sway through Whitton, past the Royal Military School 
of Music at Kneller Hall. There it will meet the boundary of the 
Heston-Isleworth authority’s „ and the tentative route, 
subject to conference with the Works Committee of the Council, will 
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“be past Hounslow Station, and northward again to the finish of the 
‘London United Tramway ore authorised electric tramway, 
which it will cross, and take the Bath Road to the Hounslow Military 
Barracks, which, for the present, will be the terminus. The whole 
route will pass, except just about Whitton, through a rapidly 
developing area. Near Richmond Bridge the Cambridge Park 
Estate is being covered with houses and well arranged shops. 
The North End House Estate at Twickenham, contiguous to 
the proposed line, is also being largely built over, and 
near Twickenham Station the Perryn House Estate roads 
are completed and only await buildings, whilst opposite it the Oole 
Park Estate is being filled with houses of high value. The whole of 
these lands absolutely abut on the vg densis railway, and at Houns- 
low, at the Whitton Park Estate, has given over to the builders. 
On the Bath Road the improvement in the Bulshode Estate has been 
in the last two years very marked. Furthermore, the line, when 
constructed, will afford what does not exist, a rapid aud cheap means 
of communication between Hounslow and Twickenham and Rich- 
mond. The company are prepared to lay out between £30,000 and 
£40,000 on the undertaking, and to give the District Councils the 
power of purchase at the end of a term of years. Locally, the pro- 
posal has been well received. The Highways Committee of the 
Twickenham District Council have expressed themselves very favour- 
ably towards it, and a petition to the Council to sanction the arrange- 
ment, in the belief that it will be for the good of the district, is 
being extensively signed by residents along the route,and the prin- 
cipal роо in the locality. The Drake & Gorham Company, 
however, w 


not be left in sole poenis of the fleld, for the 
v 


London United Tramways Oompany have notified to the Twickenham 
District Council that they shall apply for powers to construct a light 
electric railway in that distri ct. They have not yet formulated their 
line of route. 


Waterleo.—Acoording to the minutes of the Tramways 
Committee the Council has been in negotiation with the directors of 
the Liverpool Overhead Railway Oompany with a view to them 
running an electric tramway from Seaforth to Great Crosby. The 
company were prepared to work the tramways subject to certain 
кырен ае кш %% маш Сш шс after 
considering the company's proposals it was resolv w up oer- 
tain terms as the basis of 777... ш omnes: 


gu) the power necessary to drive the tramcars. The company 
had alee to provide enormous supplies for their own railway, and 
they could p 


desira bili constructing double lines on other roads than those 
menti in the previous report of the Tramways Committee. In 
accordance with of the depntation, the com- 


alteration of the gauge of a double line of tramways where the 
width of the streets will permit. The adoption of the committee'a 
recommendations was moved by the chairman of the Tramways 
Committee (Alderman О. T- Mander), and seconded by Alderman В. 
Oraddock. A long discussion followed. The Council, however, gave 
the necessary consent to the proposed alterations. 


TELEGRAPH AND TELEPHONE NOTES. 


Ediaburgh Telephones.—The Town Council hasremitted 

to the Lord Provost's Committee to consider whether а municipal 

hone license shall be applied for, and to go into the question of 
entary power. 


Municipal Telephone Licenses, —The Telephone Users’ 
Association, Norwich, has been writing to the daily press on the sub- 
ject of municipal telephone licenses as follows :—" It is evident, from 
the fact that licenses have been ted to Glasgow and Hudders- 
field, that a 5 does nei sierra to take over the шерә 

hones, Lut to grant licenses to muni єв or to companies under 
their control, in accordance with the terms of the Treasury minute 
of May, 1892. This will entail upon every corporation anxious to 
have the control of the telephcne exchange the trouble and incon- 
venience of obtaining a special Act of Parliament for its own parti- 
cular locality. What is wanted now is pressure to be brought apon 
the Government to bring in в general enabling Aot, whereby manici- 


palities will be able to immediately take up the telephone business 
and work it in suitable areas, the extent of which ought to be at once 
under the consideration of every municipal authority. The chief 
point that requires the consideration of each tuwn is what extent of 
area suits the surrounding neighbourhood.” 


The Postmaster-General and the Telephone Service. 
—A deputation from the Manchester Corporation, consisting of Mr. 
Southern, chairman of the Telephones Committee, Mr. Copeland, 
Mr. Brocklehurst, members of the committee, and Mr. Talbot, the 
town clerk, waited upon the Postmaster-General at St. Martin'e-le- 
Grand, yesterday, in reference to the attitude of the department to 
"ad Saeed telephony. The Duke of Norfolk was accompanied by 
Bir Spencer Walpole, secretary to the Post Office. Мт. Southem 
explained that the Corporation were very anxious for competition in 
the matter of the telephone service in Manchester. They did not 
care very much whether that ed from another private com- 
pany, from the Post Office, or in the last resort, from the municipality 
teelf. All they were anxious about was that there should be some 
competition. А new telephone company had been floated in Man- 
chester with a subscribed capital of £80,000, and this had received 
the statutory approval of the Corporation. In the absenceof any 
definite ünderteklag from the Post Office that competitive exchanges 
would be set up by the department, the Corporation asked that the 
application of the New Mutual Company of Manchester fora license 
to compete with the National Telephone Company should be acceded 
to. It was pones out, ваув the Times report, that the application was 
supported by a number of surrounding boroughs and local authorities. 
The Duke of Norfolk, in reply, stated that under no circumstances 
whatever would the department grant a license to the New Mutual 
Company or to any other new company. That might be taken 
as final. In answer to other questions addressed to him by the 
deputation, his Grace said he could give no definite informa- 
tion as to whether the Post Office itself would erect an efficient 
exchange within the Manchester area. The department would not 

rant an extension of any license beyond the year 1911—the period 
fixed for the determination of the license of the National Telephone 


Company. In the event of the Manchester Corporation setting up 


an exchange, he could give no promise that in 1911 the Post Offica 
would purchase it at a fair valuation, but be suggested that if they 
came for a Bill for the purpose, Parliament would see that the 
municipality was not compelled to suffer any injustice. He could 
not say whether the Post Office proposed to bring in next session a 
general Bill empowering municipalities to create telephone exchanges 
under the provisional order system. The point had not yet been 
discussed, so that he could not say what the Government would do. 
The Government would consider the report of Mr. Hanbury's Select 
Committee on Telephones, and would, no doubt, bring forward such 
legislation as they deemed fit to give effect to its recommendations. 
Untilthe Government had come to а decision 16 would be out of 
place for him to say anything further. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. 
West Indies— 
Bt. Lucia-St. Vincent. Sept. 24th, 1898 
Amason Company's cable— 
Oable beyond Gurupa ... June Sth, 1898 


Repaired. 


Bolama- June 21st, 1898 
Gibraltar-Tanger ... ... Oot. 8th, 1898 - 
Pernambuco-Oeara ... ... Oot. 19th, 1898.  ... 
Baint Louis-Nofonha .. Oct. 17th, 1898  ... 

LANDLINES. 
Majunga-Tananarive ... Oct. 28th, 1898. ... Oct. 31st, 1898. 
Saigon-Bangkok . ... Oct. 31st, 1898 Vis 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.—November 14th. The Corpora- 
tion invite tenders for the supply and erection of osst-iron lamp 
columns, aro and incandescent lamps, sutomatio switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
" Official Notices” October 28th. | 


Belfast.—November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-built electric light 
maste, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. В. W. Kennedy, 17, Victoria Street, S. W., at 
whose office specifications and drawings may be seen. Bee our 
“ Official Notices” October 28th. 


France.—November 8th. Tenders are being invited 
until November 8th by the French Post and Telegraph Authorities 
in Paris for the supply of four lots of telephone cable, and until 
November 10th for 46 kilometres of gutta-percha insulated electric 
cable and 50 kilometres of paper intulated cable. Tenders are to be 
sent to Le Sous-secrétariat d'Etat des Postes et des T“ ézraphee, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 
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Glasgow.—November 22nd. Tne Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dandas. Specifications, &., 
from Mr. W. A. Ohamen, electrical 9 75, Waterloo Street, 
Glasgow. See our Official Notioes " week. | 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. | 

Harrogate.—The Corporation wants tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkir son. 
Bee or Official Notices October 2166 for particulars. 


Hornsey.—November 7th. The Urban Disti ict Council 
is inviting tenders for the supply and erection of electric lighting 
plant for its Central Public Library in Tottenham Lane, Hornsey. 
Particulars, &c., from the Council's engineer, Mr. E. J. Lovegrove. 
Bee onr " Official Notices " Ostober 28th. 

Hill of Howth.—November 19th. The Great Northern 
Railway Oompany (Ireland) is inviting tenders for the following in 
connection with their power station to be erected at Sutton, near 
Dublin, viz:—Laucashire boilers, with or without mechanical stokers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, 8.W. See our “Official Notices ” this 
week for farther details. 

India.—November 28rd. The East Indian Railwa 
Company is desirous of introducing electrically-controlled Ысс 
iastruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instrumenta for nine blocl:s; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, Ж.О, 

Kilmalcolm.—Tenders are being invited according to an 
exchange, for apparatas for domestic lighting by either oil, gas, 
acetylene, or electric light, with dynamo and oil engine, at the 
Sailors Orphan Homes. Further particulars from Messrs. H. & D. 
Barclay, 245, Bt. Vincent Btrcet, G w. 


Manchester.—Novemb:r 8th. The Corporation is in- 
viting estimates for the laying of an extension of the system of 
underground telephone pipes, with other appurtenant works. For all 
prre and drawings apply at the City Burveyor's Office, Town 

all, Manchester. 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house разь slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulatore, supply and laying 
of cables, meters. Specifications, &c., from tke consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “ Official Notices ” 
October 28th for further particulars. 


Redditch.— The Urban District Council is wanting 
from firms of contractors who would undertake the wiring 

of consumers’ premises on a hire purchase or deferred payment 
Ce See our “Official Notioes" October 28th for f par- 


Roumania.—November 8th. The General Direction of 
the Roumanian Posts and and Telegraphs in Bucharest is inviting 
tenders until November 8th for the supply of 60 tons of galvanised 
steel wire, 2 mm. diameter, and 16,000 small porcelain insulators. 


Shanghaf— The Shanghai Manicipsl Council invites 
tenders for a concession for constructing and working about 23 miles. 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans нат be seen and particulars о ed on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C. 


South African Republic.— November 12th. Tenders 
are being invited until the 12th inst. by the Oonsul-General of the 
Bouth African Republic, in Amsterdam, for the supply of а quantity 
of porcelain insulators. Tenders are t» be sent to Le Consul-Général 
de la Republique, Sud-Africaine, Nioolaas Witeenkaade, 9, Amster- 
dam. Particulars may be obtained for 1s. from M. F. J. Belinfante, 
17, Paveljoensgracht, the Нз gue. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylam, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 
ап output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
Connection with the centralisation and increase of the light, heat, 
and power generating plant. Вее our "Official Notices October 7th 
dd specifica U plans, &c. i 


Spain.—November 8th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until November 8th for 
boo concession to establish and work a (роп exchange in the 
be п оќ Cuenca. Particulars may be obtain from, and tenders to 
sent to, La Direceion- General de Correos y Telegrafos, Madrid. 


ET oronto (Canada).— November 9th. The Toronto 
i of Control is according to Daily Tenders and Contracts, 
М ting tenders for a complete installation of electric lighting plant. 
me will aleo be received for the various portions of the work, 
4 ur Engine дерде 2. Countershafts and pulleys. 3. Belting. 
* Boilers. 5, pumps and condensers. 6. Water and steam 


piping. 7. Eoonomisers 8. Dynamos and station electrical appa- 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachmente. 11. 

and overhead circuits. 12. Conduits and cables. Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5, 6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 


` Tenders, bearing the bond fide signatures of the contractor and his 


sureties, to the Ohairman of the Board of Control, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 


inviting tenders for the supply, delivery, and erection of transformers 
and accessories ificati 4 from Mr. A. H. Preece, 39 


. ше ons, 
Victoria Street, S. W. Bee our Official Notices " October 14th. | 


CLOSED. 


Burnley.— The Electric Lighting Committee has given 
the order for mechanical stoker for the electricity works to Messrs. 
Leach's, Limited, at £50. The contract for steam piping has been 
placed with the Barnley Ironworks Oompany. 

Dewsbury.—The Corporation has given an order to 
Messrs. Callender's Oable Company for cable amounting to £1,396. 

Edmonton.—The Board of Guardians has accepted the 
tender of Messrs. Thomas Medcalf & Oo., Limited, of Bradford, to 
fit up the neoessary installation to supply their institution with the 
electric light. The amount of the tender was £2,460. 


Hull.—Upon Mr. Barnard’s recommendation the Electric 


Lighting Committee has accepted the tenders of Messrs. T. Parker, 
Ltd., and Messrs. W. H. Allen, Sons & Co., for the варріу of а secon 
dynamo and engine at £1,900 and £2,150 respectively. 1 
to providé for future extensions, as it is thought that before next 
winter the plant will be too small to meet the demand. The various 
other plant and apparatus will not be ordered until after Christmas. 
The Local Government Board is to be asked to sanction a £16,000 
loan for these extensions. | 


Hull.—The rolling stock and other tenders proposed for 
acceptance in connection with the Corporation tramways are stated 
in our “ Traction Notes." | 

Liverpool.— The City Council on October 27th confirmed 
the acceptance by the Technical Instruction Committee of the tender 
of the Walsall Electrical Company, Limited, Liverpool, for supplying 
and fixing complete, one 36-inch electric fan, with necessary chamber 
and galvanised shafting, at the Everton Centre, St. Domingo Road, 
fer the sum of £56 107., subject to their undertaking to keep the 
same in efficient working order and repair for a period of 12 months, 


FORTHCOMING EVENTS. 


Tuesday, November 8tb.—Paper on “The Extraction of Nickel," b 
' Prof. W. C. 4 


oberts - Austen, C. B., F.R.S., Assoc. . 


Inst. C. HU. 
Thursday, November 10th. — Institution of Electrical Engineers. 
Opening meeting for the session. Paper by Prof. 
B. P. Thompson on Rotatory Transformers.” 
Friday, November llth.—At 5 p.m. Ph At the 
' rooms of the Chemical Society, Burlingt ‘House, 
же (1) Discussion on Mr. A. Campbell's paper on 
“The Magnetic Fluxes in Meters and other Hiebtrical 
Instruments," to be opened by Prof. W. E. Ayrton, 
F.R.8.; (2) "Oa the Propagation of Dam 
| са. "ra wes стр. саа Tue by Prof. W. B. 
orton, M. A.; “ roperties. of 
Mixtures," by R. A. Lehfeldt. каа 
Saturday, November 12th.—At 3 p.m. The Institution of J 
Engineers’ visit to the King William Street station of 
the City and South London "Railway extension works. 
Wednesday, December 7th.— Institution of Electrical 
' Annual Dinner, Grand Hall, Hotel Cecil. 46120618. 


NOTES. 

Electrical Water Level Recorders.—B.fore t 1 
Association of Engineers last Saturday, Mr. J. lar rne 
BOD, A. M. I. O. E., read a paper on “ Notes upon Regulating 
and Reoording Apparatus for Reservoirs, Gauge Weire, and 
the Flow of Water.” The method of electrically recording 
the level of water in reservoirs or tidal basins was first dealt 
with. Diagrams were shown illustrating the:mechanical and 
electrical action of the apparatus. 
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Electrical Power Transmission.— Replying to a rather 
over-cautious article in the Engineer on “ Electrical Trans- 
mission," Mr. Hart, of the De Laval Separator Works, of 
Poughkeepsie, tells how he had а rapidly extending worka to 
deal with, in which a number of lay shafts, extending in 
length each 150 feet, and 20 feet apart. He was obliged to 
m in electrical transmission, as the work became too great 
or his power, and this was done by laying down a boiler and 
two dynamos, one being driven by the spare engine. One 
shaft after another was thrown upon the new system, and 
finally, with the same engine and electrical transmission, 
much more work was being done, as regards machinery 
driven, than was formerly the case, and several motors were 
400 feet away from the engine. It was found very easy to 
add one motor after another. Moreover, the old system of 
shafte was still preserved. The difference was merely in the 
driving of the many parallel shafts on which the macbines 
may be said to have been grouped. Another letter comes 
from Wakefield, where Messrs Green & Son’s works have 
been changed during the past two years to electrical driving. 
The writer, however, is 80 hopelessly involved and mixed in 
etyle and figures, that it is impossible to pick out anything 
from the letter. 


The End of a Failure.—The Engineering and General 
Contract р appears іо Бе іп а poor state. It was 
started as the Hopcraft Furnace Company in 1889, and was 
hugely advertised at & cost of about £10,000. "The Hop- 
craft furnace was а mistaken idea from the first, though 
the company was floated on the results of a furnace 
on a penny Thames steamboat — the Violet, we believe. 
Furnaces were sent to Sweden and to Germany, and were 
failures. One was tried at Bradford, and one of 
the company’s engineers wrote to the directors and 
warned them that the furnace was absolutely useless as а 
steam generator.” It was reported at the ontset that the 
capital was over-subscribed, but we believe this was untrue. 
The public were asked for £220,000, and the company went 
to allotment on £190,000, and, so far as we can learn, appli- 
cants were allotted in full. The pitiable part of the whole 
business was that if there had been a genuine attempt to 
ascertain its merits before appealing to the public, any 
engineer who knows a furnace could have told the directors 
that it was a hopeless idea from the first. A correspondent 
of the Pall Mall Gazette thinks that shareholders should 
investigate the whole history of the company from the 
beginning. 


Water-Power in Switzerland in 1897.—Our French 
contemporary L Electricisn has recently published some 
figures upon this subject, and below we give a summary of 
the more important ones appearing in that paper. Durin 
1897, 35 new projects received the sanction of the authorities, 
and five extensions of existing installations were also ap- 

roved. Of the 35 new schemes, 17 were lighting schemes, 
four were transmission schemes, and 14 were combined 
lighting апа transmission schemes. Continuous current was 
to be nsed for 14 lighting installationg, one transmission 
scheme, and seven of the combined lighting and transmis- 
sion planta, The triphase system was to be used in connec- 
tion with the remaining 18 schemes. Most of the schemes 
were small, and support the statement that shortly every little 
village in Switzerland will be lighted and em with 
power for its smaller industries by electricity developed from 
water-power in the vicinity. The total power of the 35 new 
Schemes is made up as follows :— 

Kilowatts. 


27 installations under 100 kw. se .. 925 
6 " 100—500 kw. ae —. 1,824 
2 i over 500 kw. 120 . . 2,740 

Total Ме . . 4,989 


This total is 1,758 kw. leas than that of the preceding year. 
The decrease is explained by the fact that all the larger and 
more easily developed waterfalls have already been exploited. 


Persona].— We understand that Lord Kelvin bas воо 
а seat on the board of the Linotype Company, Limited, in 
succession to the late Dr. John Hopkinson, F.R.S. 


Constitution and Resistance of Mercury.—At the 
recent Congress held by La Société Allemande d Electrochimie 
at Leipzig, а paper was communicated by M. Liebenow 
with regard to the constitution of mercury. From his 
5 a 5 55 тонар of the 
alloys depends principally upon the molecular grouping, i.e., 
upon the number of atoms шш the molecule of the solid 
substance. In the case of solid mercury the molecular 
grouping is extremely complex, but in the gaseous condition 
it is probably monoatomic. It is remarkable that, whereas 
for most pure metals, including solid mercury, the tempera- 
ture coefficient for resistance is in the neighbourhood of 
0:004 per 1°C., whilst for liquid mercury the coefficient is 
only 0001. Liquid mercury appears to be a mixture of 
monoatomic molecules, and the more complex groupings 
characteristic of the solid condition. | 


The Chair of Electrical Engineering at the McGill 
University.—A Canadian exchange gives some biographical 
notes of Prof. R. B. Owens, who has been appointed suc- 
cessor to Prof. Carus-Wilson in the W. С. McDonald chair 
of electrical engineering at McGill University, Montreal. 


Prof. Owens, who is a comparatively young man, was selected 


from among the teaching staff of the great universities of 
the United States. . He was at one time connected with the 
old Baxter Motor Company, but subsequently resumed study 
under Dr. Louis Duncan at John Hopkins University, 
Baltimore, and obtained a high standing in mathematics and 
physics, In 1891 he studied under Prof. Crocker at the 
Columbia University, and obtained the degree of EE. 
Nebraska University is indebted to him for some excellent 
organisation work. He was, in 1894, Professor of Electrical 
Engineering there, and in 1895 he took full charge of the 
Department of Electrical and Steam Engineering. Не was 
one of the judges of electrical exbibits at the World's Fair. 
He was recently elected to a Tyndall Fellowship by Columbia 
University, is a member of a number of American engineer- 
ing societies, and vice-president of the American Institute 
of Electrical Engineers. 


The Thompson-Walker Surface Contact Tramway. 
—We are informed by Prof. 8. P. Thompson that our article 
on the Supersession of the Trolley,” in which we геме, 
gented him ав putting his surface contact system forward as 
superseding overhead lines does not actually represent his 
views, and that by an oversight the quotation which we 
attributed to him was not accurately given. To be strictly 
accurate it should have been, “ London has done well to wait 
for something better tban the overhead trolley wire. But 
the slot conduit is not the only alternative, nor the best 
alternative" ; the word *only" having been omitted. If 
we have misrepresented Prof. Thompson's views, we certainly 
regret in any way having done во, but it is not a little curious 
that the Pall Mall Gazette, of October 15th (nearly a week 


before our article appeared), should have fallen into the same 


error, and entitled its article “ Electric Tramways—the 
Overhead System Superseded.” ! 


Enclosed Arc Lamp Patents,—We are informed that 
a writ was served by the Jandus Arc Lamp and Electric 
Compeny on Мевагв. Beanland & Perkins а short time back 
in connection with the “ Ajax" arc lamp, and probably the 
result of the first trial will soon be known. The final 


decision may not, however, be reached for a considerable 


period, as the issue at stake will possibly be considered suffi- 
cient to carry the matter to the House of Lords. It is not 
the intention of the company to grant any further license 
85 the patents controlled by them after the case has come 
into Court. 


Lectures.— Before the South African Association of 
Engineers at Johannesburg a few weeks ago, Mr. J. Е. 
Cowell, general manager of the Johannesburg Town 
Lighting Department, read a paper on “ Electric Lighting 


Supply.” 
At a meeting of the Liverpool Polytechnic Society last 
week, Mr. R. H. Scotter, C. E., A. M. I. M. E., lectured on 


“Closed Conduit or Surface Contact Systems of Electric 
Traction." 
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Cost of Copper for Transmission Circuits.—In a 
paper recently read by Mr. Chas. F. Scott, electrical engineer 
of the Westinghouse Electric Manufacturing Company, and 
embodied in a paper on Electricity in Paper Making,” read 
before the American Paper and Palp Association, gave his 
conclusions as to the efficiency of electrical apparatus in the 
following words :—'* The full load efficiency of generators, 
beth of direct current and alternating current, varies with 
the size and type, but for machines of 100 horse-power and 
over the variation may be from 90 or 91 per cent. to 95 or 
96 per cent. The efficiency of alternating current trans- 
formers, in the same way, may be said to vary from 96 or 97 
per cent. in sizes lees than 100 horse-power and 97 or 98 

r cent. in sizes. The efficiency of motors both for 
direct current and alternating current varies from 80 or 85 
per cent. to 90 per cent. in sizes from 5 to 100 horse-power, 
and is 90 per cent. to id a cent. for larger sizes. Efficiency 
of transmission lines and distributing circuits depends upon 
the E.M.F., the amount of copper and upon the cost. 
The approximate efficiency of a transmission plant will there- 
fore be between limits about as follow: :— 


Generators 88 us .. 90 to 96 per cent. 
Raising transformers ... .. 93,98 „ 
Transmission line s . . 90,95 „ 
Lowering transformer 96,98 „ 
Local wiring 97 „99 „ 
Motors . 86,96 „ 


Efficiency of plant ... 61 to 83 per cent. 


In local distribution from low voltage generators the losses 
in raising and lowering transformers are of course elimivated, 
and the range of efficiency becomes 66 per cent. to 86 per 
cent. 


Comparison of the Rheostat and the Series 
Parallel Controller for Street Electric Car Service. 
—The following is an abstract from the Electrica! World of 
a paper 3 in August before the American Association 
for the Advancement of Science by Prof. Thomas Gray :— 
“In the spring of 1896 а number of experimenta were made 
at Louisville, Ky., by members of the senior class of the Rose 
Polytechnio Institute on the relative efficiency of the above 
methods of controlling the current flowing through the 
motors of an electric car. In the rheostat method the 
motors were in parallel, and the total current was passed 
through a rheostat having a maximum resistance of 42 
ohms. In the series parallel method the rheostat was first 
used with the motors in series, and after the resistance had 
been cut out the next step of the controller lever threw the 
motors in parallel, and at the same time put each in series 
with half the rheostat. After this the resistance was cut out, 
and the two motors left in parallel. The final conditions 
were thus the same in both cases. The tests included the 
measurement by means of an integrating wattmeter of the 
watt-hours required to make a round trip of 5°5 miles, the car 
being stopped 40 times during the trip. An autographic 
reoord was taken of the variation of current strength during 
the start. The rheostat method takes maximum current at the 
initial contact, after which there is gradual diminution as the 
car attains speed, combined with temporary sudden incre- 
ments as the successive coils of the rheostat are cut out. The 
series parallel method gives the maximum current when the 
motors are first ра in parallel, which is after the car has 
attained a speed of 4 or 5 miles per hour. The consequence 
is that more of the power is for propelling the car, and 
leas for overcoming ohmic resistance. There resulted thus a 
Bie! risk economy of from 10 to 15 per cent. under the 
conditions of the test. The ratio of the electric power used 
in the car in the two cases, as indicated by the 
record, was approximately 4 to 5. The total weight of the 
car used was about 15,300 lbs., the watt-hours per car mile 
averaged about 900, and the maximum speed between stops 
abont 12 miles per hour." 


Hunificence.—We understand that last week Sir David 
Salomons paid to the treasurer of the Urban District Council 
of Southborongh, near Tunbridge Wells, the sum of £3,000 
М à contribution to the сові of erecting a theatre in that 
place, аа a memorial of the Diamond Jubilee. „The total 
cost of the scheme ів £6,000, the second moiety being 


contributed from the rates. 


Proof of the Theory of the Solubility of Salts Con- 
sisting of Three Ions,—In the case of salts consisting of 
two ions, the influence of an admixed salt with one similar 
ion on the solubility has been proved to be in accord with 
the theory k, х k, = constant, where k, and &, are the con- 
centrations of tbe two ions. In the case of salts of three 
ions, a complete proof of the expression k, x ks = constant 
has not been obtained, and the authors therefore attempt to 
verify this equation by the determination of tbe solubility of 
lead iodide in water, and in very dilute solutions of potassium 
iodide and of lead nitrate. Owing to the extreme dilution, 
the salta are almost completely dissociated, so that dissocia- 
tion changes do not occur to complicate the results. The 
solubility determinations were done by the conductivity 
method, which has the advantage of giving directly the 
number of ions. If mo, a, are the 1 and dissociation 
of lead iodide in water, and m, di, m, a, the corresponding 
values for the lead iodide and potassium iodide in the mixed 
solution, then m, a, (m, a, + ms a)? == m? aj? and as m, a; 
and mo a, are known, the values for m, a, are obtained by 
approximations. For the lead nitrate solations the ion 
(m, a, + ma az) mj? aj? = m? а, holds, and the values for 
т, a, in this case may be similarly obtained. The calculated 
values agree very closely with the determinations, во that for 
lead iodide the solubility law stated is valid. The above is 
an abstract of a paper by Arthur A. Noyes and E. Harold 
Woodworth in the Zeitschrift fiir Physikalische Chemie, 
1898, 25, 152—158. 


Mercury Contacts.— We have recently come across 
some information regarding Cunynghame’s cut-outs which 
some years ago were so extensively used by Messrs. Wood- 
house & Rawson. These at the time behaved satisfactorily 
as far as making contact was concerned, and up to 100 volta 
they acted very well, but, of course, they only broke contact 
very occasionally. For higher voltages it was absolutely 
necessary to add a fine shunt wire which carried the current 
for that infinitesimal length of time necessary to let the 
movable part get clear of the mercury, so that it will be seen 
the use of a shunt circuit to the mercury for taking the 
spark is not а thing of recent date. 7 


Presentation.—At the South Shields electric supply 
station last Saturday a presentation was made to Mr. J. 8. 
Watson, the chief assistant electrical engineer, on the occasion 
of his leaving to take up an appointment with the New- 
castle-on- Tyne Electric Supply Company. Mr. J. A. Jeckell 
made the presentation on behalf of the staff. The presents 
consisted of a kit dressing-case and a travelling rug. 


Inventiveness of the Americans.—A French contem- 
porary, Cosmos, publishes a table showing the number of 
patents granted in each country up to the end of 1897. 
According to this there have been over 1,729,000 patents 
issued, of which 606,423 were granted in the United States, 
showing that more than one-third of all the patents taken 
out were American.—New York Electrical World. 


Electrical Engineers Volanteers.—We understand that 
the enrolment of men into the Electrical Engineers R.E. 
(Volunteers) corps begins again this month, and the head- 


quarters, 13, Victoria Street, S.W., are open between 7 and 


8 p.m. on Mondays and Thursdays. We should not be sur- 
prised to hear that the Fashoda affair has led to a rush for 
admission to this corps. Electrical engineers are а busy lot 
of men, but they are nothing if not petriotic. 


Appointments.—T he Liverpool City Council on Thursday 
last week, on the recommendation of the Tramways Com- 
mittee, appointed Mr. Wm. Hy. Collis to be assistant engineer 
for the electric tramways at а salary of £240 per annum 
and Mr. Miles Pattern -was appointed motor inspector at 
£2 15s. а week. 


Folkestone Electricit Supply Company.—This oom- 
pany's station was on Wednesday last with every 


open 
prospect of success. We shall refer to it at length in another 
issue. 
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" Electricity.” —Our eight-year-old 1d. contemporary, 
published across the way, gives its readers a feast ou the 
occasion of its birthday. In the annual birthday number— 
October 28th—the editor brings his readers into touch with 
some of our more prominent coneulting electrical engineers, 
and gives illustrated descriptions of examples of their works. 
Mr. Robert Hammond appears in connection with the во 
successful Leeds electricity works, Prof. A. B. Kennedy as 
the consultant of the celebrated Edinburgh undertaking, 
Mr. H. F. Parshall with his latest electric tramway power 
plant and (шр at Middlesbrough, апа Mr. E. Man- 
ville is placed in position with the Shoreditch combined 
lighting and refuse destructor plant. There are various 
other articles more or less interesting, including one by Mr. 
Robt. Hammond on the pioneer work of the Leeds central 
station. Forty pages of reading matter is a feast when that 
matter “compares favourably in quality with that offered” 
by “our more highly-priced contemporaries.” We congra- 
tulate Electricity den upon their yearly feast. 


NEW COMPANIES REGISTERED. 


Payne & Bates, Limited (59,325).—This company wes 
on October 28th, with a capital of £7,000 in £1 shares, to 
concern the business now carried on 
Bates, at Great Heath, Foleshill, 
near Ooventry, and elsewhere, as “ Payne & Bates," and to carry on 


H 

Harriet& Payne, 6, 
Henry Bates, Great Heath, Foleshill; George Bates, The Hollies, 
Great Heath, Foleshill, gentleman; Sylvester R. Masser, Stivichall, 
Oeventry, solicitor; and Leonard J. L. Hughes, Elmcroft, Kenil- 
worth, solicitor. The number of directors is not to be less than three 
nor more than seven; the first are George Bates, Walter 8. Payne, 
and Henry Bates; qualification, 250 shares; remuneration as the 
company may decide. 


Northallerton Electric Light and Power Company, 
Limited (59,301).—Registered on October 27th, with a capital of 
£2,000 in £1 shares, to carry on the business of electricians, 

and mechanical engineers and contractors, suppliers 
of electricity, and electrical apparatus manufacturers. The first 
subscribers are:—John E. utton, Solberge, Northallerton, 
electrical engineer, 150 shares; William J. Plews, North- 
allerton, brewer, 10 shares; William A. Chauncey, Northallerton, 
major, 5 shares; Ohes. E. L. Ringrose, Northallerton, registrar, 5 
sbares; Wm. G. Jackson, The Mount, Northallerton, schoolmaster, 
5 shares; Wm. Baigent, M.D., Northallerton, 5 shares; Joseph A. 
Hutchinson, M.D., Northallerton, 5 shares; Henry B. Peirse, Bart., 
Bedale, 5 shares; Albert de L. Long, Northallerton, engineer, 
10 shares. Table “ A” mainly applies. Registered office, High 
Street, Northallerton, Yorks, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


— Ha 


CITY NOTES. 


Monte Video Telephone Company. 


Тив annual ordinary general meeting of this company was held on 
Monday, at Winchester House, E. O. 
Mr. HunBERT WARD к. and їп moving the adoption of the 
and accounts said the past year’s results showed an improve- 
ment in the business of the company. Thesubscribers had increased 
by 108 in number, and the two months subsequent to the date to 
which the accounts were made up showed a further increase of 32. 
The additional capital outlay for the year was £1,675, which was small 
having regard to the increase of subscribers. With reference to the 
rearrangement of the capital of the company, the Court confirmed 
the reduction of the ordinary share capital by £60,000 on October 19th. 
The board had anticipated that they might possibly have been able 
to recommend a dividend on the ordinary shares on this occasion 
as well as the preference, but that had not been the case, 


because in a measure that was dependent on the receipt by the 
boardjof the company’s рена notes, for which shares were to 
be delivered, or nearly all of them, and at the date of the report 
they had not received sufficient to warrant the recommendation of а 
dividend. However, the considerable amount carried forward added 
materially to the assurance of future dividends. 

Mr. Ёвлнк W. Jonms, who seconded the motion, said it was most 
important for the company to have a reserve, and it would be very 
useful to have the amount which might have been paid on the 
ordinary shares at the disposal of tlie board. 

Mr. Loox urged the payment of а small dividend, say, 23 per cent. 
on the ordinary shares, and proposed an amendment to that effect, 
but it was not seconded. - 

: The report and accounts were adopted. 


Venezuela Telephone and Electrical Appliances 
| Сотрапу. 


Тнв report of the directors of the Venezuela Telephone and Electrical 
Appliances Company, Limited, for the year ended June 30th last, to 
be submitted at the general meeting to bs held in London on Friday, 
states that the accounts show a profit of £9,942, to which must be 
added £744, being the balance brought forward from June 30th, 
1897, after payment of dividends on the ordinary and preference 
shares. Atte providing for the interest on the first and second 
debentures, &c., and the dividend on the preference shares up to 
June 30th last, there remains a balance of £5,499, out of which the 
directors recommend a dividend on the ordinary shares for the year 
ended June 30th last at the rate of 4 cent, per annum, which 
will absorb £2,500; that the balance of the discount and expenses of 
the first debenture issue, amounting to £1,500, should be written ой; 
that £500 should be carried to reserve account, and that the balance of 
£699 be carried forward. The capital outlay for the year was £1,754, 
as against £8,428 during the previous financial year. The company's 
property has been fully maintained. Oa June 30th last the number 
of subscribers for the company's instruments was 2,640. Daring the 
period under review, commerce in Venesuela has experienced con- 
siderable difficulties. The fall in the price of coffee has seriously 
affected the profits of the growers, aud trade has been farther de- 
pressed by an outbreak of small-pox, which, in some districte, has 
been so serious, as almost to stop business. The directors are of 
opinion that the shareholders may be congratulated on the fact that 
even with these disadvantages, the company is able, after applying 
£2,000 out of revenue to capital purposes, to distribute the usual 
dividend of 4 per cent. 


The Alderley and Wilmslow Electrie Supply, 
| Limited. 


Tux statutory meeting of shareholders of this company was held at 
the registered ой зев of the company, Mr. W. P. J. Fawous presiding. 
The circular convening the meeting was read by the secretary (Mr. 
W. E. Rowcliffe), who explained as to the progress made in the ereo- 
tion of the generating station which is being erected at Belmont. It 
was further stated that the contract for the electric cables has been 
placed with Edmundson's Electricity Oorporation, Limited, and the 
work will be proceeded with forthwith, and consumers might there- 
fore anticipate the supply of current in the early sp 
Whyman, of Alderley Edge,and Mr John Royle, of Wimslow, were 
unanimously elected directors. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramrosd Company.—The receipts for the week 
ending October 29th, 1898, were £262 8s. 10d.; aggregate to date, £12,943 


8s, bd. 

The Bristol Tramways and Oarriage Com Limited.—The receipts for the 
week pm October 28th, 1808, Were 42819 9s, 8d.; corresponding 

period, 9 


0 128. 7d.; increase, 2248 98. 8d. 


The City and South London Railway Company.—The receipts for the week end 
en 


October 80th, 1808, were £1,000; week ding October 81st, 1897, 
£1,018; decrease, £18 ; total receipts for half-year, 1898, £17,277 ; corresponding 
period, 1897, 216,589; increase, Miles open, 8}. 

The Dover tion Electric Tram e receipts for the week 
en October 29th, 1898, were Zi oe NL че ending October 80th, 
1897, £117 68. 8d.; increase, £73 8s. 2d.; total receipts to October 20th, 
1898, £7,174 19s. 1d. 


The Dublia United Tramways Company = Tue receipts for the week ending 
October 98th, 1898, were as follows:—D. U. T. Co., horse cars, £2,344 
10s. 8d. ; ditto, electric cars, £375 6s. 6d.; D. 8. D. Co., electric cars, £828 
6s. 9d.; total, £8,543 8s. 114; corresponding week last year—D. U. T. Co., 
horse cars, £2,707 1s. 114.; D. 8. D. Oo., electric cars, £482 88. 9d.; total, 
£3,189 10s. 8d.; increase, £353 18s. 8d. ; aggregate to date, £72,087 168. 5d.; 
aggregate to date last year, £66,764 188. 3d.; increase to date, £5,773 3s. 2d. ; 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, 88 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 80th, 1898, amounted to 21,107 ; corresponding week last year, 
£1,364; increase, £43, 


The South Staffordshire Tramways Company.— The receipts for the week ending 
October 28th, 1898, were £664 108. 6d.; week ending October 29th, 1897, 
£628 1s. 5d.; aggregate receipts for 42 weeks, £27,004 Зв. 6d.; last year, 
£27,476 9s. 5d. 


The Western and Brasilian Telegra Limited.—The receipte for 


h Company, 
the week ending October 28th, after deduetin 17 went, of the 
gross recei ding October Gm, fa, Platino- Brasilian Telegraph Com- 


pany, were 


Mr. Philip. 
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8 
Closing 
Present AME or Dividends for eek ended 
Issue. NAME, Share. the last three years. | - Aes к, "o 


127, 4001 African Direct Telegraph, 4 95 ied i ius 208 . 
25,000 Amazon Telegraph, shares  ... TOME" ied OC as L 6 — 
125,000 Do. do. 5 % Debs. Red.. ist sis és 100 icon 92 — 
905,500 Anglo-American Telegraph  ... es Stock 2 95 £2 188 3 61 — 
3,047, 220 Do. do. 69 Pre. . Stock ᷑4 188/25 68 6 J 111 —112 
9,047, 220 Do. do. Deferred... aoe eee 006 Stock ees ves ecc 13$— 1 
180,000 Brasilian Submarine Telegra ie 10 7 * 7 * | 15j— 
75 Do. do. sy Debs. 2nd serios, 1906 ... | 100 Б e .. 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44 000 2€ uw 6|4 4 4 Ф 
10,000, 0006 Commercial Cable . $100 7 8 8 % 180 —190 
918,297] ^ Do. do. Sterling 500. year 4 % Deb. Stock Red. |Stock e .. |104 —106 
,850 | Consolidated Telephone Construction and Маси асаа 10/- | 14% | 2 — Ж— 
16,000 | Cuba Telegraph... .. .. .. ... .. | 10 | 8 8 7 84— 
6,000 Do. 10 % Pref. esc. se | 10 10 10 R 10 164— 163 
12,931 | Direct Spanish Psleereph. "— 6|4 4 4 4 — 
6,000 ро. до. Cum. Pref. 5 10 10 5 10 10 — 11 
80,0001 Do. do. 4 Debs., Nu 1 to 6,000 .. 50 | 43% | 44% | 44% 104 —107Y, 
00,7101] Direct United States Cable e s. | 20 | 22% 24 — | 114— 115 
120,000 | Direct West India Cable, 44 % Reg. Deb. T: ix LOOM. 2s. es 101—104 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 esse 10 637 | 8% 7 25 | 174— 178 
1,295,000 Do. 34% Pref. Btock и? DT s. | 100 | ... ө .. [104 —107 
500,000 Do. Prov. Certs., 50 95 pa 5 ae А iss . | 62 — 
89,9 Do. b 47 Debs., лы Ronde 1899... | 100 | 6 5 5 95 100 —103 
1,432, 2681 Do. Mort. Deb. Stock Red. eee eos Stock 4 4 4 126 —130 
,000 паве 26 7 (4 Australasia 75 China Telegraph ...| 107 7 7 174— 173 
o us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 drgs., reg. 1—1,040, 3,976 4,226. f| 100 5 15 25 | 65 Ф 100 —104 
64400] Ро. do. Bearer, 1,050—8,975, 4,827—6, 100 | 5 & 5 Ф 6 Ф 101 —104 
820,0001 n Do. 4% Deb. SE кы " 5 Stock 4 4 4 Ф 125 —129 
astern and South can Telegra] bh, 5% Mort. eb., iss 
20100 1900 red. ann. drgs., eg. Nos. 1 to 2,848 106 % |5 % DE ыа 
46,5001 Do. se do. to bearer, 2,844 to 5, 100 | 5 5 .. |101 —104 
300,0001 Do. 4 9, Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 .. |102 —106 
200,0001 Do. 49% Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 | 25 4 4 .. 104 —10795 
180,227 | Globe Telegraph and Trust n ae 10 | 44% | 4$ | 44% | 12 — 124 
180,042 Do. do. 6 Ф Pref. - kis ..| 10/6 6 6 162— 17 
150,000 Great Northern Telegraph, of Copenhagen. s.. s | 10 10 ОФ 10 281— 
150, 0007 do. do. 5 % Debs. ... | 100 | 5 5 5 100 —108 
97,800 Halifaz d Bermuda Cable, 44%, lst. Мо Dbs., n. 1-1, 200, rd.. 100 | ... e *. |101 —104 
17,000 | Indo-European Telegraph ws | 25 10 % 10 5 10 52 — 55 
100,000 London Platino- Brasilien Telegraph, 6 % Debs. .. ... | 100 | 6 6 6 % 109 —112 
484,597 | National Telephone, 1 to 484,597 e 0 5535 556 61— 65 
16,000 Do. 6 % Cum. Ist Pref. 2.  .. 106 6 6 12 — 14 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 
250,000 Do. 5 J Non-cum. 3rd Pref., 1 to 250000 | 6 5 6 6 54— 
1,829,4711 Do. 34 % Deb. Stock Red. Stock 8325 | 34% | 3425 | 100—106 
171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 1/6 b 5 &— 
100,000! Pacific and European Tel., 4 % пан Debs., 1 to 1,000... | 100 | 4 4 4 Ф |105 —108 
11,839 | Reuter's ... "I. 6 b 7à— 83 
8,881| Submarine Cables Trast — ..  .. e 0 . Oert.. ... e . [188 —138 
58,000 | United Eiver Plate Telephone uv. lee йы 70. A 605/687 
151,788 . do. 5 Ф Debs. .. ... . Stock 5 eo] 103 —106 
0001! West "m Telegraph, 5 Y Debs. . 100 | 5 5% |5 Ф | 99 —102 
80,008 | West Coast of America, Мов, 1—80,000 and 53 ,001—58,008 | 2 Hier he oes i— 
150,000) Шо. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. | 100 | ... e| o [104 —107 
64,200 | Western and Brasilian Telegraph se cou]. 15.) 8 2 84% | 121— 1 
83,129 Do. do. do. 5 Ф Pref. Ord. ... i 74| 5 650565 8 — 
88,129 Do. do. do. Def, Ord. eee 74| 1 ns $ 4 — 
889,521 Do. do. do. 4 % Deb. Stock Red.. Stock ae .. {107 —110 
88,821 | West India and Panama Telegraph .. — 10 15 1 i li— 18 
84,568 Do. do. do. 6 Ф Cum. 1st Pref. ... | 10|6 6 91— 92 
4,009 Do. do. do. 6 J Cum. 2nd Pref. ... | 10 6 6 7— 9 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 6 6 106 —109 
158,1000 Western Union of U.S. Telegraph, 6 Y Ster. Bonds ... | 100 | 6 6 98 —108 


ELECTRICITY SUPPLY COMPANIES. 


80,000 Peru Cross and Strand Electricity Suppl 5|5%|6%|7% 14—12 | 11j— 121 p 
20,000 do. do. do. 43 % Cum. Pref. 5|. | we | we | 6— Ch | 6— 6 |... |. 
34,000 "Chelsea Electricity Supply, Ord., 5 5 5 6 8— 9 8— 9 ‚ 
60,000 Do. do. 44 $ Deb. Stock Red.. Stock 44% | 4% | 44% |113 —115 |113 —115 
50,000 City of London Tioctrie Lighting, Ord. 40 2002—8000 ..] 210 |6 7 95 10 28 — 24 | 234— 244 | 244 233 
. 10,000 Do. Ord. Nos. 90,001 to 100, 00.10 .. | 224— 284 | 23 — 24 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10 | 6 6 6 7 154— 164 | 18—16 | 16 
400,000 Do 5 $ Deb. Stock, Scrip. (iss. at £115) all paid | . 5$ | 5 F | 5 % |127 — 182 |197 —182 |181 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 nit «i| mi |1241— 131 | 124— 184 184 
10,000) ро, do. ао. Nos. 80,001 to 40,000 ES paid. | 10| „ |... |... 10. — 11 |10—1 |... | |; 
20,000] ро, до. do. 69 Pref., 40,001—60,000 | 106% 6% |6 99 14 163 | 144— 168 | 14| 14g 
Кең Bümundsone Elec. Corp., Ord. 5 1-1, avis E тії 5 к ere : an 5 5 = 100 . 5 
, ouse-to-House Electric Light Su T - — = 
12, 000 Do. do. Р id d" Ф Cum. Pref.. 5 7 5 75 7 94— 104 94— 103 i 98 
110.000 | London Electric Supply Corporation, Limited, oa Я 8 | ... T E -- 8$— 4 815 
02.40 "Metropol d 8% Pref. 10 4% 53 635 | 18 — is 154— it E. 
› etropolitan El Scis Supply, 101 to 62,500 — — 16 
220,000 ро, i 4 д iret Mortgage Debentare Stock | ... | 44 44 44% |117 —121 |117 —121 ic К 
6,452 | Notting Hill Electric Lighting . 10 2.5 4% 6% 16 — 16 |15— 16 | 15 
81,980 et. James's and Pall Mall Electric Light, Uru. 5 | 72% 101% 14425 | 164— 163 16 — 17 
20,000 Do. до. 7 Pref. 20,081 to 40,080 | 517% 7 7 17%) 9—10 | 9—10 | | Z 
50,000 Do. do. Deb. Stock Red.. Stock)... 4 15 —107 105 —108 107 1063 
9, South London Electricity Su h Ord., 23 pal 1— = ps a 
= ш Ишан Electric Electrio Supply. Ord.. 101 to 80.000 „„ 5 7 [4 2 Ф 12 9, 144— 1 144— 1 158 | 15 
* Bubject to Founder's Shares. otations on Liverpool Stock Exchange. 
10 fully paid. | Di à i e a share тытала fita being used as capital, 
ness ctherwivvidends marked J are for a year consléling of latter pat of one year and W rd pari of the Berk. оі 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present osing | 
МАМЕ, ог Dividends for otation doté during week 
Issue. | зае the last three years, ct. 98th. 3 óc. ноп wos, 20 1808 
60,000 | Aluminium “ А” shares, Nos. 1-60, 000 .. 1 9 , E oan ins 
90,000 Do. 44 96 Ist Mort. Deb. Stock Red. e .. [Stock]... 7а *. | 94 —100 94 —100 ке 5 
30,000 British Electric Traction six es s -— asd 20: s s .. | 16 — 17 161— 171 174 | 16] 
10.000 Do. do. 6 95 Cum. Pref. 80,001—40,000 10 13 14 1 14 
: (issued at £2 10s. prem. all pd.) bib SMS posee P NER 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 2% nil | nil 18— 14 1$— 1i zs 
90,000 Do. do. d 6 * Pref., 1 to 90,000 2 8 nil 4%| 2— 21 2 — 2} 21 
125,0001 Do. do. 42 I Deb. Stock e. Stock] ... a .. |109 —118 109 —113 T: 
50,000 Do. do. 2nd Deb. Stock Red. ... |Stock| ... os .. 103 —106 |102 —105 1034 
20,000 Callender’ s Cable nena shares, Nos. 1—20,000 ... 5 ies vee ns 10 — 11 94— lOixd, ... 
90,000 Do. do 4) 95 1st Mort. Dob. Stock Red. Stock ТЕ .. |110 — 118 110—118 € — 
35,250 | Central London Railway, Ord. Shares iss з % Аз: ass Ж st 92— 10} 92— 10} 104 | 10 
178,303 Do. do. do. £6 paid ... „ d |) ss T ns 541— 64 51— 6} n T 
61,038 Do. do. Pref. half- Mores £1 paid ^m peels аха Tm Ss 14— ы lj 1} 
71,447 Do. do. Def. do. £5 paid киы ge qot et 44— 4)— 5 M vis 
630, 000! | City and South London Railway .. Stock 14%) 14496 14% 70 — 72 69 — 71 711 70 
22,500 Do. do. Ord. shares, Nos. 1 to 22 500 £3 pd. 10, ... m 2i— 3: 23— 3} ыз is 
82,008 a & Co., Кое 1 to 82,098 9 ss e" a 14— 11— 2 
о. 5% 1st Mort. Reg. Debs., 1 to 743 of ; | 
82,850 £100, and 901 to 1 ,070 ot £50 Red. i “++ T eee 91 — 96 91 === 96 e 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99, 261 5 5 54%| 6% 21— 22 21— 2i 
17,139 Do. do. do. „A Shares, 01—017,139 5| 5 54%| 6% 4— 5 4— 5 
194,028 Do. do. do. 4 Y Deb. Stock Red. | 100 oes -— . . 101 —103 101 —103 
110,000 | Electric Construction, 1 to 110,000 .. je 2| 6 @ 6 6 ф 21— 28 2— 2} 5 
25,000 ро. do. 71% Cum. Pref., 1 to 25, 000 е 217 7 7 23— 8} | 3} 
111,100 Do. do. 49% Perp. Ist Mort. Deb. Stock . Stock| ... " .. |105 —107 105 —107 1064 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... аа as 8— B 8— 8 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2 us - +— {$ 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 rd 7 7 10 — 12 10 — 12 
12,500 | Henley's (W. "do Telegraph Works, Ord. ... wee . | 10| 8 10 12 214 | 204— 214 21} 
3,000 Do. do. 7% Pref. ... 10| 7 7 7 18 — 19 18 — 19 
50,000 Do. do. 44; Mort. Deb. Stock... Stock 44, 44 4495110 —116 |110 —115 
50,000 | India-Rubber, Guito-Percha and Telegraph Works .. | 10 | 10 10 10 22 — 23 22 — 23 ai iia 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 — "us 102 —106 |102 —106 буа э 
87,500 Liverpool 3 | Railway, Ord. 10 | 24%! 2% 8195107,— 10% | 108— 10% Є js 
: 10,000 Do. Pref., £10 paid оз . . 10| 6% б б 1 16 154— 16 
87,850 Telegraph NEN and Maintenance Vis 12 | 16 % 15 16 87 — 41 87 — 41 ju 
160,000 Do. do. do. 5% PEE red. 1890 100 5% 5 5 104 —107 104 —107 105 set 
ic 1000 .. 106 —111 106 —111 108 | 107 


540,0001 Waterloo and City Railway, Ord. Stock 
t Quotations on Liverpool Stock Exchange. t Uniess otherwise stated all shares are fully paid. 
Dividends marked § are for а year consisting of the latter part of one year and the first part of tbe next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply, Ordinary £5 (fully раі) 10}. National Electric Free Wiring, 10s. paid, W — 1 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Electric, 3—4. 
House-to-House, 4495 Debentures of #100, 105—108. T. Parker, £10 (fally paid), 14—15. , 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—14; 1st Preference Cumulative 6%, £5 paid, 77—8}. Dividend for 1896—6 
(fully paid) А 7 inc: Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate o of discount ‘ 4 per cent. (October 13th, 1898). — 
MARKET QUOTATIONS, Wednesday, November 2nd. 
3 бс CHITI RT 
| I i | Increase of 
CHEMICALS, &. pur week. | Last week. | Decrease. METALS, &c. This week. | Last week. | Decrease. 
ochl 88 .. рег ct. 5/. 6/- és b Aluminium Wire, in ton lots.. per ton #2924 £224 
"ipi Nitric » л oe vis pak ВЕ gu. 23/- oe b Sheet, in ton lots. per ton £191 £191 
a н Оха T e  .. perowt.| 82/- 82/- a c Brass (rolled metal 9" to 12") basis per lb. 2 А 
" Sophora T e . per cwt. 5/6 5/6 os с „ Tube (brazed)... .. per lb. А 83а. 
а Ammoniac, В . per ton 87 / 87 / - € „ Wire, basis vs .. per lb. d. | ` 
: Ammonia, Murlate (grey) .. рег ton rie 2 ^ А Ebonite к. ко << ds ре 15 р. 5 
W hite ee r ton ee ee ee oe * е xi^ 
@ Blesching powder = . Per ton 6 15 £6 15 g Copper Bars .. per ton £65 £64 90s. inc. 
a Bisulphide of Carbon . per ton £15 £15 9 ы Wire (basis price) .. per lb. та. 7d. T 
a Borax ae е" .. per ton £14 10s, £14 108. g „ Sheet .. рег ton £65 £64 208. inc. 
a Benzole (90 ND e 5. . per gal. ql- 7/- .. 9 Rod i per ton £65 £64 20s. inc. 
в (60/90 %%) "S .. per gal. 5/6 6/6 -— n German Silver Wire .. .. per lb. 1/6 50 
a Copper Sulphate.. .. .. porton | £18 10s. £18 10s. inc. h Gutta-percha, fine T .. per lb. 6/6 vs 
а Lead, Nitrate 4s .. per ton 423 108. £23 108, «ә h India-rubber, Para fine .. per Ib. 4/- Шш та 310 tor wd 144. inc. 
3 „ White Sugar  .. .. рег ton £30 10s. £90 10s. i Iron, Charcoal Sheets per ton £18 £1 "n 
„ Peroxide ..  .. ·. perton £27 10s. £27 10s. i „ Pig (Cleveland warrants) per ton 47/74 45/10 1:944. inc. 
а a Methylated Spirit .. per gal. 2/9 2/9 i y Geren: hoary коош оне per ton | From £11 | From £11 . 
a ui ug Во Trent (90 % si $ , Scrap, hea per ton 45/- 45/- 
160° per gal. 5/6 5/6 4 „ Wire alvanised No.8. per ton £8 15 £8 15 "e 
a Potash, КО ЗИЯ іл 'Casks.. per lb. ovi | 87d. g Lead, English Ingot  .. .. per ton £18 15 £18 5 10s. inc. 
: „ Caustio (76/80 % . рег ton 24 £24 ‘i g Sheet .. perton | £14 15 £1426 12,6 inc. 
Bisulphate  .. .. per ton £85 £85 is Mica (uncut slabs 8” long) .. per lb. 5/6 :5/6 2а 
а а Shellac és es . рег cwt. 65/- 64/- 1s. inc. m Manganin Wire d 28.. .. per lb. 8/- zi 
a Bulphate of Magnesia .. per ton £4 10 £410 n g Mercury .. . К .. per bottle #7 4 £14 e 
a Bulphur, Sublimed Flowers .. per ton £6 10 €6 10 T ^ Platinum .. .. per оғ. £2 16 £2 16 T 
a » eodd ered. .. per ton £5 10 £5 10 ва 4 Bteel, Magnet, according to -a F Nn 
Lum . per ton 2515 Fu ae Ае 1 рса. i .. per ton From £15 ato 0 s 
hite 709/) .. per ton > el, Magne ars. ДЕ ЯЯ £58 ў bs 
а Вода, Gauri (wt lo) . per ton £8 £8 oe g Tin, block .. . .. per o £86 £88 to £84 40s. inc 
8 „ Bichromate, casks .. per lb. за. 8d. (s 9 „ foil is per lb. 1/4 1/8 ld. inc 
n „ wire Nos. 1 to 16 r lb., 1/4 1/4 es 
j Yarns, Cotton, Single 10ib. bandies | pr lb. d. . 
4 ” Flax, 6 or 8 lea.. e. per r lb. Bid. 8 
j н Hemp, 8 ply 10 Ibs. ee per lb. » 
1 » „ Russian, 10 lbs. per Ib. 44d. 4 - 
j „ Jute, 180 lbs. rove .. per ton £12 £11 10 10s. inc. 
j Manila, 94 thread per ton £30 £30 e 
V | k Zine, Sheet (Vielle Montague bnd.) p. t. £328 £98 
otations рр by Messrs. G. Boor & Co i сові supplied by Messrs. Bolling & Lowe. 
b Qa ЕЕ » The British Aluminium Co., Ltd j is a " Henry C. Yeo & Co. 
в 15 АЗ » Messrs. Thos. Bolton & Sons. k T " " „ Norris Ashby, Limited. 
d " n ” ы ” " " 5 x uc Waie X Co. 
5 „ u TheIndis-Rubber, G.-P.,and Teleg. Works Со Lid 2 „ ^ » „ B Orton é Bot 
А » " n Messrs. 9 Shakspeare. 0 "o n » »  Johnsor, Matthey & Co., Ltd, 
U » LLI n 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SOIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENOE OF ELECTRICITY 
ON GROWING VEGETABLES OR PLANTS. 
By Sucm LuxSTBOM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


INTRODUCTION. 
Ir is a well-known fact that the question which is the object of this 
psper has been a favourite field of investigation for a century past. 
Many scientists have regarded it as already fully exhausted, and 
consider farther researches as more or less superfluous. As the sub- 
ject is connected with no less than three sciences, viz.: physics, 
potany, and agricultural physics, it is in itself not particularly 


attractive. 

The causes which have induced us to begin an investigation of this 
matter have been manifold. We venture to hope that a short exposi- 
tion of them will not be without interest. 

During several voyages in the Polar regions (1868 to Spitsbergen 
and the north of Nurway, and 1871, 1882, 1884 to Finnish Lapland), 
we have had occasion to observe with our own eyes in the vegetable 
kingdom & peculiarity wbich also has attracted the attention of otber 
explorers. When the plants in these regions have happily resisted 
the a, destructive night frosts, they show a degree of deve- 
lopment which greatly surpasses that of plants in more southern 
regions, where the climatic conditions are more advantageous. This 
lich development appears principally in the fresh and clear colours 
of the flowers, in their strong perfume, in the rapid development of 
the leaves on the trees and their scent, but particularly in the rich 
harvest, which tbe different seeds, such as rye, oats, and barley, will 
produce when, as before stated, they are not destroyed by the frost. 
From a bashel of rye sown they will often produce 40 busnels, and 
from barley 20 bushels, and so forth. It is the same with grass. 
These results are attained, although the people cultivate their soil 
70 imperfectly, using ploughs and barrows of wood without a bit 


iron, 

The vegetables require, for a rich development, a fertile soil and a 
sufficient quantity of heat, light, and humidity; bat one of the 
principal conditions, that of heat, 1s to be found in the Polar regions 
only in a slight degree. To be convinced of that, it is only necessary 
to glance at a map and follow the yearly isothermes, and especially 
the summer isothermes. The isotherm corresponding to a mean 
temperature of — 7° О. to — 8° О. crosses Bpitzbergen, and that of 0° 
goes through the north of Finnish Lapland. The mean temperature 
for the month of July is there 10° O., and at Spitzbergen 5° C. 

Tae cause of this astonishing development has hitherto been regarded 
to lie in the long day, which lasts from two to three months in these 
regions during their short summer. It is further supposed that this 
circumstance will procure them more light and heat, the principal 
factors of vegetation. This is, however, not true, for a calculation 
shows that the quantity, notwithstanding this long day, is less than, 
for instance, in 60° of latitude. In consequence of the low height of 
the sun over the horizon, the rays meet tne earth in such an oblique 
direction that their illuminating and heating power is greatly 
and this power is also lessened by the great absorption 
in tha atmosphere. Bat since the quantities of light and heat received 
are relatively smaller than in more southern regions, the cause of 
the rich development of the vegetables cannot lie in the long day, 
and it must be sought elsewhere, 

For several reasons we were induced to search for the cause in elec- 
trical currents, the effect of which appears in the Polar light, and 
which is going from the atmosphere to the earth or vice versd. The 
existence of these currents has been proved beyond ali doubt 
re the experiments of the Finnish International Polar expedition 


Oar reasons will be shown in the following order :— 

(а) The physiology of plants gives a satisfactory explanation of 
the fanctions which most of their organs have to perform, and good 
reasons for their existence and their varying forms. This is, how- 
ever, not the case with the needle-like shape of the leaves in fir trees, 
and beard on the ears of most cereals. Since nothing exists 
pea а purpose in all the infinite number of objects in nature, then 


ped leaves and the beard must have their determined 


ends. In fact, they are very well fitted to be the means through 
Which the electricity goes from the atmosphere into the earth, or 
vice terad ; that is to say, they act in the same fashion as metallic 
Points, To pretend that they really serve as a means of trans- 
шй electricity only because their form shows them capable of it, 
den be io go too far. The presence of electricity in the air around 
э аыр shows that they are, in fact, ina position to perform this 
M. of transmission. Through experiments made during the 
reall named expedition, it was at least, by analogy, proved that they 
у serve that end, for it was not only shown that such electrical 
reci exist, but these currents were even measured by means of а 
W y constructed apparatus provided with metallic point. 

е threre thus induced to concede that an electrical current is going 
the ugh the needle-formed leaves of the pine, and the beard on 
eue, it ll f als not to speak of other plants, Though this is the 
any 15 not, however, shown that this electrical current exercises 
uence w 


Words, 
"pi experiments, and will be the principal object of our present 
0) In studying and observing sections of fir trees from different 


latitudes (60°—-67°), we have found a peculiarity in their yearly 
growth in thickness or rings. They show in general a 
difference in growth during i different ages, but when due regard is 
paid to this fact, so that these differences will be eliminated, there 
remains another difference, which clearly must depend on the more 
or less advantageous nature of the year. 

These later variations, regarding principally the thickness of the 
year rings, show a periodicity in fall agreement with the periods "i 
the zun spots and the auroras, namely, a period of from 10 to 1 
years. Ву а comparison between sections of large pine troes from 
the Polar regions of lat. 67° and from more southern latitudes (about 
60°), it will be seen that this periodic variation is much more pro- 
nounced the more nearly we approach the Polar regions. The cir- 
cumstance that this periodicity agrees with that of the auroras, will 
conduce to an investigation of a possible connection between the 
electrical current producing auroras and the yearly growth of the year 
rings of these trees. As this peculiarity is more strongly developed 
in those regions of the earth where the electrical currents in question 
are of greater frequency and higber intensity, i¢ indicates a connec- 
tion between cause and effect, which in a still higher degree demands 
an investigation.* | | 

(c) In a short paper entitled, “ On the Periodic Variations in some 
Meteorological Phenomena, their Connection with the Ohanges of 
the Solar Surface and their Probable Influence on the Vegetation,” 
the author has suggested with a high degree of probability that the 
harvest results in Finland show a periodicity which agrees with the 
Кы variations in the sun spots and in the number of Polar 

ights. 
The greater the yearly number of sun spots and auroras, the more 
abundant is the harvest of seeds, roots, and grass. f 

In the paper in which we treat these phenomena, we have found 
the explanation of this periodicity in the different state of the heat 
radiating from the sun, either without spots, or supplied with them, 
In the former case a greater part of the heat rays are light, and of 
shorter wavelength; in the latter case the greater number are dark, and 
of greater wave length. The rays must pass throngh the atmosphere, 
and the darker heat rays will be absorbed during this passage rather 
than the lighter ones, and hence there will be more heat stored up in 
the atmosphere in the case when spots appear on the sun. This heat, 
generally contained in watery vapours, is transported through the air 
currents or winds into higher latitudes, and will there exercise its 
beneficent effect. Though we continue to regard this explanation as 
highly probable, we must introduce a little modification, in order to 
ascribe a large influence to the Polar light, or rather its cause, the 
electrical current from the atmosphere. 

In consequence of this modification of our ideas, we must give if 
an important place in order to explain the periodicity of the harvests. 
Everyone who has given а little attention to the question of the 
causes of the electrical conditions of the atmosphere, knows that 
several theories on this matter have been brought forward. The most 
widely known suppositions аге the following :— 

(a) Unipolar induction caused by the earth, as а magnet, rotating 
around its axis, produces а force component, which carries the posi- 
tive electricity up in the atmosphere. 

(2) Evaporation, which, according to the opinion of several phy- 
sicists, produces electricity, the vapours being positive. 

(c) Unipolar induction working together with the evaporation in 
making every particle, great or little, carried from the earth, posi- 
tively electric. | 

(d) The vegetation process on the earth, the friction of the small 
solid or liquid particles suspended in the atmosphere with the air, or 
between each other, the air's friction against the surface of the 


earth. | 
(е) The direct effect of the sun rays on the different layers ‘of the 


paren e 

A discussion of these very different views cannot be entered upon 
here. We will only say that the majority of the physicists, as it 
seems to us, are at present inclined to give a certain precedence to 
the opinion which searches for the cause of the atmospheric elec- 
tricity in the evaporation which is going on all over the earth (per- 
baps in connection with the unipolar induction) For our part, we 
have no doubt that this conception is right, viz., that the watery 
vapours act as transmitters of the atmospheric electricity and carr 
it to the upper layers of the air, because i¢ seems to us very 
founded and in full harmony with other closely allied phenomena. 

According to the opinion above stated, the evaporation must be 
subjected to the same periodicity as the sun spote and also the 
electrical phenomena. Our opinion on the way in which nature is 
fulfilling whole this process is shortly :f 

The quantities of electricity which are carried up by the water 
vapours to the higher parts of the ere еге, attain there a space of 
air with a low pressure. As this rarefied air is provided with a rela- 
tively high conducting power, it will form with the surface of the 
earth a nearly spherical condenser. The rarefied air space lies prin- 
cipally in consequence of the lower temperature, nearer to the earth 
surface around the poles. Through this circumstance a poer 
quantity of electricity will accumulate in these regions, and there 
discharge in auroral displays or in а current from the atmosphere. 

It has already been mentioned that the Finnish International Polar 
expedition produced, by experimente made on mountain tops, auroral 
beams and light phenomena of the same nature as the auroras, and 
hence contributed to the confirmation of the opinion that auroras are 
caused by electric currents in the atmosphere. The E. M. F. of this 
current was measured. It was absolutely very little, but always 


* This investigation is not yet published. 
1 The longer period of about 58 years seems also to exist in these 


harvest results. 
See "L'Aurore Boreale,” par S. Lemström. Paris: Gauthier, 


Í 
Vulars, 1886, p. 131 and following. 
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isting, though with varying intensity. It is only in exceptional 
cases that it will produce light phenomena, viz., when the circum- 
stances in the atmosphere are fayourable and the current is of high 
intensity. The most im t result is here the proof of the exist- 
ence of such a current, which is always going on, either downwards or 


upwards. ä 
When the exp {в have been carried out in Finnish Lapland, 
they do not, ly speaking, apply to other regions of the earth. 


Considering, however, that the laws of atmospheric electricity are 
neatly the same for all latitudes, the existence of such a current in 
the whole atmosphere seems not to be doubted. 

This electric 4tmospheric current has hitherto been very little 
investigated, and it is only the atmospheric electricity which has been 
measured. The method has been to measure the potential ina point 
of the air (or thé electrical tension of it). These results cannot be 
used for conclusions ing electrical current from the d 
and in consequence not for the laws it follows. These observations of 
the atmospheric electricity can, however, contribute to some general 
P When it has been found, for instance, that the air near 
the earth surface is positive electric (seldom negative), and that 
the potential increases with the height, & oonclusion can be 
drawn that an electric current, an eq ing of the difference of 
potential, is going on between the whole atmosphere and the earth. 

As has been said above, this current preduces luminous phenomena 
or Polar light only when in a state of high intensity. en these 
appear principally in the Polar regions, it must be admitted that the 
current there possesses the highest intensity. The effect of it must 
theréfore be more remarkable there than elsewhere. 

Once convinced not only of the necessity for finding a cause for 
the above-mentioned phenomena of the l kingdom in the 
Polar regions, but also for the existence of the electric current from 
the atmosphere, we were strongly induced to connect the two phe- 
nomena, and to regard the electric current as the cause of the peculiar 
phenomena in the on, and all that has been said about these 
peculiarities will find its explanation in it:—(1) The rich harvests 
and their periodicity ; (2) 1 increase in the year rings of 

-formed leaves, and the beards of the 
ears will, from this of view, only be the means by which the 
. is conducted from the atmosphere to the earth. When 
the intensity of tbe current is highest in the Polar regions its effect 
must also there be the greatest. 

It must not be tten that the electricity has hitherto been 
regarded as of none or little importance in the complex life of the 
piano anc a E action of it was not to be ex . From the 

er representation of the matter, it will, however, be clear that 
this conception must be changed, and that it must be numbered 
among the principal factors in the life of vegetables. 


Внорт HISTORY. 


In our days the science cannot be satisfied with conclusions of 
more or less probability. It demands decided proofs, if they are to 
be obtained, and in the present case it lies within the limits of 
possibility. 

Before we go to the experiments, it will be convenient and necessary 
to look at that which has been produced in times gone by. 

From the middle of tbe eighteenth century, or from 1748, this 


by electricity. 
imitati 


on. 
All the experiments which, during bygone times, have been made 
шо втш approximately be considered here, but only the chief 


Two ways can with certainty be marked, vis. :— 

{а were made with the view of using the atmo- 
heric city, facilitating by different means the current of 
electricity from the air through the plants. | 

(b) Artificially produced electricity, vis., by а machine, is brought 
to exercise its effect on the plants. 

Of course, other plants were used for, comparison, or as control, in 
both cases. 

The most striking features in these ex ts is, that they are 
always contradictory. Hardly has one explorer received favourable 
results before another presente himself with directly opposite ones. 
As an instance, we may cite the experiments which were performed 
9 by Grandeau, Leclerc, and Celi on the one side, and by 

. Naudin on the other side. 

In surrounding plants with cages of wire, Grandeau and Leclerc 
sought to shut out the atmospheric electricity, and found that it 
exercised a most unfavourable effect upon the plants. Grandeau 
tells us that when the atmospheric electricity has free access, the 
effect will be an increase in the harvest of 


Leaves and stalks from 50 per cent to 70 per cent. 
Of seeds and fruits from 50 per cent. to 60 per cent. 


s 16 Leclerc sgrees with Grandeau. Oeli performed one 
Бы юы ары on Indian corn, in which be accumulated the elec- 
tricity of the air, and let it exercise ite effect on & plant under a glass 
bell, the plant, with which it was compared, being also under a bell 
e following year, 1879, Ob. Naudin published an account 


of experiments in which he obtained directi te results, the 


time the ex 


with a machine. Exception shows only one case in which negative 
electricity was employed. | 

Tbe experiments have never been executed on a larger scale 
because the method was not convenient. In the case when the 
method was intended to spread the electricity over a larger field 
(Bertholon), its application seemed to pe much difficulty. 

The cause of the contradictory resulte has been searched for: in 
circumstances of only occasional occurrence, for instance, difference 
in the soil, different illumination, &c. Without denying that such 
circumstances can exercise a very great inflnence, our more lately- 
gained experience has, however, shown that they can obtain their 
explanation without referring them. to chance. | 

A consideration of all the experience we had gained showed so 
decidedly that the electricity exercised a favourable influence on the 
growing plante, that we found а new examination of the question 


necessary. 
ЫШ (To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS.’ 


ABSTRACT OF PRESIDENTIAL ADDRESS OF WILLIAM Henry 
Pregon, O.B., F. R. f. 


Tum election to the position of President is the highest possible 
reward which the Institution can give to those who have endeavoured 
to serve it well and truly. I have often feared that my position asa 
specialist might bave proved а bar to the attainment of my greatest 
ambition. It has come at last. Iam very grateful, and I promise 
that 1 will continue to do my very best to merit your confidence and 
approbation. I am also proud, not alone for the sake of that branch 
of the profession to which I s belong, but also because Iam 
a member of the pe Civil Service of this country. 

I entered the itution as an associate in 1859, and am now in 
my fortieth year of membership. It is interesting to see the growth 
cf the Institution during that period :— 


Бош, or TRE INSTITUTION оғ Отуп, ENGINEERS. 


November, | October, | 
1859. 1898. 


Honorary members... 25 20 
Members ses 332 1.946 
Associate members... ies 3,940 
Associates ... "m 523 320 
Graduates [IIl [Iri 14 | [EE 
Students  ... dus T 862 
Total ... 894 7,088 


. The distribution of our 7,088 members over the globe is shown in 
this Table:— 


DisrBIBUTIOM TABLA. 


l 
Unita 3 8 $. 
А 29 9 "d L А 
Kingdom : Eq EFE 33 i 
—, —|Sa|ls&R| 3 des 28 8 8 
Б 4 8542 4 2533535 33 
a SE a 228 d m 
E z S |zà|.* 2 ЕЁ $3 8 
SB ||: 85 % 2] : 
22 435 Be [z^ 5 8 
e g 5 2 323 — 
z |Я |8 5“ |А | 
Hon. members.. 12 . dis 1 3 
Members 555 790 162 60| 140 25 65 114 
Assoc. members 970| 1,690, 350| 180| 27 90 45) 315 
xd eX ves dv 175 100| 12 4 8 9 5 18 
Students ........ 27b, 417 60 20| 40 20 5 20 
137 121 456 


Totals ......... 1,987 3,001 584 254| 458| 81 


The field of the profession has extended in all directions by the 
advances of practical science and by a process of evolution and 
agglutination. We have the railway engineer, the mechanical 
engineer, the naval architect, the miniog engineer, the sanitary 
engineer, the gas engineer, the hydraulic engineer, the elec- 
trical engineer, the chemical engineer, the marine engineer, 
species of one genus—the civil engineer, whose home is in this 
building, whose Institution, like а good mother, tries to Keep 
them all under the protection of her wings, and who is prepared to 
make any sacrifice to advance the knowledge of engineering, and to 
maintain the solidarity and reputation of the profession. 
engineering conference held by the Institution in 1897 was under- 
taken in the fartherance of this aim, with results so successfal as to 
call for its repetition in the approaching spring of 1899. | 


* Delivered Tuesday, November 1st, 1898. 
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Our great E 


JiXAMINATIONS. 


uropean rivals relegate the examination and selection 
to their Governments, but we, under the guidance 


their engineers 
d car кисү past-president, have taken this load on our own 
shoplders—not before if was needed, for the competition of highly 
educated engineers of other countries was becoming rather too 


evident. 


established а 

admission inte ite ranks, not only to test the education ana prepare 
tion of those who wish to recruit our numbers, and the qualifications 
of those who desire to improve their position in our classes, but also 
to enhance the standing of the modern engineer as the most scientific 


Hence the Institution, as the tutelary genius of the profession, has 
tem of q fo: 


ng, nof competing, examinations for 


ns. The result of the first 


and advanced of all the learned professio 
satisfactory. Ont of 24 examined for 


examinations has been 
faded te . Of 40 examined for associate 


. Of 48 theses submitted in lieu of examination, 


The examination papers which have been set are 
an insignificant character, yet 86 per cent. of marks have 


The popularity of the 


no means of 
acquired 


on the whole exam 
A mere Uni alone does not lead to invention and 
discovery. It is contact with the world, a knowledge of 


TaocgxicAL EDUCATION. 


well 
alone will give. 
Tbere is & fashion in Great Britain for technical education just 


a 


4 


HE 


daily 
Egyptians. 


devised, and 
In Germany, finan 
aad enlightened 


the 


| 


& 
ous sums of money are being annually spent on 
4 У kis well 


secondary, intermediate, and more advanced education. 
tis well that the country has awakened from ita 


d apathy, and that it is putting ita schools in order. 


issue, and are we distributing our 


true 
through the right channels? Oar trade is suffering even 


from the competition of our Continental neigh- 


ssid to be beating us by their technically superior 


It is true we are suffering, but is this the true cause ? 
rather from the su 


commercial skill of the principals at 


sound than that rampant in England through the gross abuses 


Liability Act of 1862. Our law courts are almost 


scenes of the exposure of the modern spoiling of the 
A new industry is designed by some simple, well- 


process. Оаріќа! is required to develop it. 


cial support is readily subscribed by the generous 


of its banks. In England we require a 


mpany, and finally an appeal to the public 


company. The financiers, the lawyers, 
the original inventor, have to be satisfied, 
very much with the state of the 


the Limited Liability dot The same industry could be established 
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bly half the capital. Its manufacture would 
there with 


ter skill, and it would be developed as a 
agents. We are thus fairly beaten on our 


methods have begun at the wrong end. We ought 
first, and then the men. Moreover, we bave to 
and those who have control of the purse-strings. 


by supporting institutions, have 
supply of teachers. But how are we to 
fault once discovered is half-way to repair. 


the scales from the eyes of the man who has 


in business, and who knows not of his blindness ; but 


E 
E 
8 
| 
Б» 
43 
| 


f 
F 
i 


will be more enlightened, and the future 
k 


of competent teachers. A teacher 
world is worse than useless, 


derived from his inner consciousness, or from 
his own abstract professor, which lead to mischief. 
experience I have met with very serious inconvemiences 


surrounded by devoted subjects, his word is law, 


at large, especially the practical world, ag 


outside his domain, and beneath his notice. He is generally behind 
the age. These are not the men for technical institutes. Sach 


teachers should possess the diploma of this Institution. 
Enrsar. 
of the 


The great generalisation of modern days is the ишаре 
conservation of energy. Energy, like matter, can neither be created 
nor destroyed, Its form only can be changed. It is in its various 
transformations that it expends or absorbs work, and thas the engi- 
neer has to consider not only the various forms of matter, but the 
various forms of energy. He has to expend energy on matter in such 
a way as to supply tbe wants, improve the comforts, and add to the 
resources of mankind. Every branch of engineering is thus domi. 
nated by the application of the great principle of work, which means 
the expenditure of energy, for energy is simply the capacity or 
property which Nature possesses for doing work. 


ELBOTBIOITY. 


Day by day we are startled with some new deve 
tricity. We have learned the truth of the aphorism 


is sure to occur is the unexpected. 
I learned from Faraday to regard electricity as the result of the 
play of the atoms and molecules of matter, that it was a mere form of 


motion, and that its influence through space was due to the existence 
Maxwell 


ent of alec- 
that which 


and operations of a medium—since called the ether. 
crystall language. and deduced’ 


differing from each other only in 8 ar 
lengths, 
of 
fact 


d and Marconi 
applied them to the practical pu hy. I have 
carefully watched every new elevteical f Sane tee Nature' 


storehouse without ever failing to find a simple mechanical explana- 


tion of their cause. 

The term “electricity” has even been defined by Act of Parliament 
(45 Vic. cap. 56, 1882) as that form of energy w we make and 
sell It сап be measured with the minatest be ae | exactness, 
and its effects are explicable on the simple dynamical mechanical 


principles that underlie our profession. 
Liammuxa. 


The first practical applieation of the science of was for 
the protection of life and property. Franklin, in 1752, showed how 
to secure ourselves and our buildings from tho disastrous effects of a 

htning stroke. Very little has been done since to гарюте нра 

plan. A Lightning Rod Conference, upon which I served, in 
1878, and its report, published in 1881, remains an admirable and 
ee The principle advocated by Franklin 


useful standard of 
bra vention rather than protection. If a building or a ship be 


and maintained with good continuous copper conductors, 
making a firm electrical contact with the earth or the sea, and be 
sarmounted well up in the air with one or a cluster of fine points, all 
the conditions that determine a charge of atmospheric electricity and 
a flash of lightning are dissipated silently away and no terrible dis- 
charge is possible. A mischievous and baseless delusion is prevalent. 
that protectors actually attract lightning, and may be sources of 
danger. Every exposed building should be fitted, but a weil 
tected dwelling house is the exception not the rule. Hiven w 
росе are fixed, apathy leads to their im maintenance. 
heir failure to act is always traceable to the ley eri воша simple 
rule. Oarelessness is the direct disease wo 
and telephone wires which spread all over our towns and country are 
electrical effecta, 


Every instrument is now protected. gis | 
lightning conductor. Accidents are rare, the system itself is a 
blic safeguard. In some countries like California and South Africa 


TELEGBAPHY. 

In 1837 Cooke and Whestetone showed how electricity could be 
кыч Med 0 facilitate intercommunication of ideas between 
town and town and between country and country. The first line 
was constructed in July of that year upon the incline connecting 
Camden Town and Euston Grove Station, the resident engineer 
being Sir Charles Fox, father of the senior Vice-President. Five 
copper wires were embedded in wood of a truncated pyramidal 
section and buried in the ground. The instrument used 
five needles or indicators to form the alphabet. A portion of this 
original line was recently recovered in siu. I call it the "fossil 
telegraph,” and used it to complete a special cirouit between Buck. 


ingham Palace and the General Post Office, to enable the Queen on . 
on her thro 


VVV message, From my heart I thank 


The pioneer line of 1837, 14 mile long, has, during iod 
60 усал, grown into а gigantio warden hm dug ane, cayman 
Ps tranopired on he previena day in of every skiing ovent that 
1 annihilated, and timo ovateome, E 
exten present system of British telegua shewn 
the following table: = Ы 
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600 
Miles of wire. 
General Post Office and its licensees ... .. 485,000 
Railway companies e vie ue .. 105,000 
Jadia and Colonies 2% eee [I 009 387,966 
Submarine cables eco «„ é 188,400 
Y Total eee so 1,111,386 


The mechanical construction of the telegraphs of this country was 
designed by our late distinguished member, Edwin Olark, and his 
brother, Latimer Clark, also a member. Their affairs were originally 
directed by our Past-Presidents, Robert Stephenson, Bidder, and 
Locke. We in this country have always been in advance of other 
countries ia telegraphic progress, and this was greatly due to the 
inventive genius of Cromwell Varley, a member of the Institu- 
tion. These are men under whom I served and learnt, and whose 
engineering traditions I have done my best to maintain and to better. 
Progress has never been checked. The speed of signalling and 
the capacity of working have been increased sixfold, and wires can 
pow be worked faster than messages can be handled by the clerical 


stafi. | 
Tne form of submarine cable and the nature of the materials used 


in its construction have varied bot very little since the first cable 
was laid in 1851. The recent invasion of our channels and seas by 
the Limmoria terebrans, a mischievous little crustacean which bores 
tbrough the gutta-percha insulating covering, and exposes the cop 
conductor to the sea-water, leading to its certaia destruction, has led 
to the use of a serving of brass tape as a defence. It has proved 
most effective. 

No one has done more than Lord Kelvin (b'norary member) to 
improve the working cf submarine cables. His recording apparatus 
is almost 3 employed on long cables. By the duplex 
method of transmission the capacity of cables has becn practically 
doubled, and this has been still farther шари by applying to 
cables the system of automatic working, which is such a oguishing 
feature of our Post Office system. The number cf electrical impulses 
which can be sent through any cable per minute is dependent upon 
{ta form, and is subject to simple and exact laws, but it varies with 
the quality and purity of the materials used. There is no difficulty 
in maintaining the purity of copper. Indeed, copper is frequently 
supplied purer than the standard of purity adopted in this country 
—known as Matthiessen's standard, e purity of gutta-percha is, 
however, questionsble. Tbe supply of this dielectric has dwindled ; 
it has failed to meet the demand ; ite cultivation has been neglected. 
The result is a dearth of the commodity, a great increase in price, 
end its adulteration by spurious gums. Indis-rubber, its sole com- 
petitor for cables, is being absorbed for waterproof garments and 
pneumatic tires, but for underground purposes paper is being used to 
an enormous extent. Paper bas the merit, when kept dry, not only 
of being an admirable insulator, but of being very durable. There is 

per in existence in our libraries over 1,000 years old. The difficulty 
fe fo keep it dry. This is one of the problems the engineer delights 
to consider. He has been most successful in obtaining a solution. 
The lead-oovered paper cables, which are being laid in the streets of 
all our great cities, are admirable. I am laying one of 76 wires for 
the Post Office telegraphs between London and Birmingbam, and the 
cable companies are contemplating leading their long cables from 
Cornwall up to Tonton: ta as to be free from the weather troubles of 
this wet and stormy is 

It is impossible fo forecast the future of telegraphy. New instru- 
ments and new processes are constantly being patented, but few of 
them secure adoption, for they rarely meet a preseing need orimprove 
our existing practice. The writing telegraph originating with our 
late membar of Council, E. A. Cowper, which reproduced actual 
handwriting, much improved by Elisha Gray, and called the Telau- 
tograph,” is steadily working its way into practical form, and elec- 
trical typewriting machines of simple and economical form are 
gradually replacing the A B O visual indicator. The introduction of 
the telephone is revolutionising the mode of transacting business. 
There seems to be a distinct want of some instrument to record the 
fleeting words and figures of bargains and orders transmitted by 

hone. Hence a supplement to that marvellous machine is 
poked The telautograph and. electrical typewriter will fill this 
want. Visions of dispensing with wires altogether have been fostered 
by the popularity of Marconi’s “ wireless telegrapby ;" but wireless 
telegraphy is аз old as telegrapby itself, and а practical system of 
my own is now in actual use by the Post Office and the War Depart- 
ment. Sensational experiments for booming а new ficancial enter- 
rise are not processes that commend themselves to the Institution. 

e want practical work and engineering progress. 

TELEPHONY. | 


was sent in 1877, together with Sir Henry Fischer, to investigate 
the telegraph system of the American Continent, and especially to 
inquire into the accuracy of the incredible report that a young 
Scotchman named Bell bad sucoeeded. in transmitting the human 
voice along wires to great distances by electricity. I returned from 
the States with the first pair of practical instruments that reached 
this country. They differed but little from the instrument that is 
used to-day to receive the sounds. The receiver, the part of the 
telephone that converts the energy of electric currents into sounds 
that reproduce epeech, sprang nearly fect in all ite beauty and 
startling effect, from the hands of Grabam Bell. Bat the transmit- 
ting portion, that part which transforms the energy of the human 
voice into electric currents, bas constantly been improved since Edison 
and Hughes showed us how to use the varying resistance of carbon in 
a loose condition, subject to change of pressure and of motion und r 
the influence of sonorous vibrations. The third portion, the circuit, 
is that to the improvement of which I have devoted my special 
attention. posch is now practically possible between any two 


post offices in the United m. We can also speak between 
many important towns in England and in France. It is theoreti- 
cally possible to talk with every capital in Europe, and we are 
now considering the submersion of special telephone cables to 
Belgium, Holland, and Germany. The progress of the use of the 
telephone in Great Britain has been checked by financial complica. 
tions. It fell into the bands of the company promoter. It bas 
remained the shuttlecock of the Stock Exchange. 16 is the function 
of the Postmaster-General. to work for the publio every system of 
inter-communication of thought which affects the interests of the 
whole nation. Telephony is an Im business, like the Post and 
the Telegraph. It ought to be in the hands of the State. The public 
and the press have frequently kicked violently against the present 
régime. Oommittees of Parliament have sat and deli upon 
the question. The report of the last Committee is now under con- 


sideration. | 
“ Quidquid delirant reges, plotuntur Achivi," 


Two causes exist to impede thia desirable absorption, the fear cf 
bring “done” by watered and inflated capital, and the assumed bad 
bargain made in absorbing the telegraphe in 1869. The former is a 
mere bugbear. The public does nct want to purchase stock. It 
wants to acquire a plant and business, which can be easily and fairl 
valued. The latter is a gross fallacy. The business of the legno 
companies—practically an unlimited monopoly—was purchased on 
absolutely fair terms, viz., 20 years’ purchase òf the net profits. The 
sum paid was £4,989,048. The number of messages then sent in one 
year was abont 5,000,000, and the gross income about £500,000. The 

come has now grown to 3.071, 723, the number of messages bas 
reached 83,029,999, and the capital account which was closed in 1891, 
viz., £10,131,129, including the cost cf the Post Office extensions, 
remained the same. If a syndicate-desired now to re-purchase the 
business and acquire the plant, they would bave to find a capital of 
over £80,000,0C0. In what respect. then, was the transfer of the 
telegraphs to the State a failure? Oar тыш system has been 
built virtually out of revenue, our tariff very cheap, scarcely а 
village of any consequence is without its telegraph, our press is 
virtually subsidised by having its news supplied at much lese than 
cost po we can rely upon safe and accurate delivery, and upon 
speedy despatch of messages: We lead the world. There has been 
no failure, and there was no bad bargain. 

The present condition of the telephone business in this country is 
shown by the following return :— 


TELEPHONES IN USE. 
National Telephone Company (June 30th, 8 .. 139498 


General Post Office. 2 „ ) — 9,588 
Railway Companies n n»). ) 8933 
Tot]. 102019 

(To be continued.) 
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PHYSICAL SOCIETY. 


Оврічлвт MEETING, October 28th, 1898. 
Mr. SRRLYoD BIpwELU, president, in the chair. 
A pana was read by Мг. W. R. PIDGRON, оп Ax INPLUENCH 


MACBIBR." 

of glass discs 
y are 
radial sectors of tinfoil, 
provided with a small brass knob. This face of the diso, including 
its sectors, is then coated with insulating wax, leaving only tbe knobs 

rojecting through the wax. Two earthing brushes pass through two 

ulated fixed inductors, and support them. The inductors are kept 

charged by exploring points connected to each and placed so as to 
collect electricity from the revolving discs. By means of brushes, 
the sectors on each of the discs are successively earthed at the 
moment they pass the fixed inductors, їе, at the moment that their 
capacity isa maximum; and they are made fo deliver up their charge 
to the main collecting brushes at the moment when they are 
electrically farthest from the inductors, .., when their capacity isa 
minimum. Hence, if there is no loss of electricity in the process, 
the potential at the collecting brushes is proportionately high. peri 
sector of a particular disc, as it moves away from its шост ius 


8 t and moisture 

so that su effecta of dirt and шо are f 
Capt. J. H. Тномвон, R.A., said that apart from its electrical 
merits, the machine pcssessed advantages in mechanical 


He thought there was still room for improvement in this rospedt bs 


countershaft should be done away witb, and ball bearings b 
introduced. The inductor was a distinct improvement; he thong 
the efficiency might be increased by adding otber inductors. 
Platinum-iridium was the best material for brushes of such 

Prof. 5 asked what efficiency was obtained with modern 
influence machines in general. 

Capt. Taomson bad found that when running a machine by Jes 
about 80 per cent. of the power was W in mechanical 1 pem 
of the remaining 20 per cent. a great deal was lost as electri 


"E Prot. S. P. Тномрвох thought it had been pointed out by Mr. 


Bail 
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"Wimshurst that influence machines did not work well unless there 


were at least two thicknesses of glass between the inducing and 
ut his sectors 


induced conductors. That was why Mr. Wimshurst 
on the outer faces of the glass discs. Mr, Pidgeon had departed from 
this. The advantage of the narrow spacing of the sectors was not 
very apparent. | 

Mr. WiwsHUBST (abstract of communication): Waxing the discs 
reduces leakage and increases the output; the wax-coating virtually 
doubles the numbers of plates. Inductors contribute a further 
inorease to the output. In 1888 Mr. Wimshurst tried thick coatings 
of shellac, and also duplicating the glass, with, in some cases, sectors 
upon the second glass to increase the capacity. The output was 
increased, but the construction lost simplicity. The indifference of 
Mr. Pidgeon’s machine to dirt and dust was a most valuable result. 

Mr. Prpasmon, in reply, showed a set cf secondary inductors such 
м Capt. Thomson had jast propos d. They improved the output 
by about 15 per cent., bat they were troublesome to keep in order 


for they incressed the tendency to “ reverse.” 


Dr. 8 P. THompsom then repeated an expriment discovered by 
Prof. Righi, on “А Maanzro-OPrIC PHENOMENON.’ 


It was originally described in Roma, R. Ассай Lincei, Atti 7, ser b, 
1898. A substance absorptive of light is submitted to a powerful 
magnetic field between the pole-pieces of an electro-magnet. The 
pole-pieces are drilled so that a beam of light feom an arc lamp can 
traverse the gap along the magnetic lines. A polarising prism is 
placed between the arc lamp and the electro-magnet. After having 

d through the magne apparatus, the beam thus polarised 
examined by an analyser. The analyser must be turned to 
“extinction” before the magnetising carrent is turned on. If this 
is done, brightness is restored at the analyser as soon as the magnetic 
field is established. The substance absorbing the light in the gap 
may be nitric oxide fumes, or an ordinary spirit lamp sodium flame. 
The second effect to be noticed is that when the emergent beam is 
litting of the lines. Righi explains this by 

that when light of nency, л, is brought into a magnetic 

and passed along the lines of the field, it is split up into two sets 

of circular waves, a right-handed and a left-handed set, one of which 
sets is accelerated and the other retarded. There are now two 
frequencies, nı, ^, one a little higher and the other a little lower 
than л, Bat since the analyser is adjusted to extinguish n, there is 
brightness for m, п. Normally, nitric oxide absorbs green, and red 
is observed; bat wnen the magnetic field is set up, blue-green light 
is seen at the analyser; for there are now two different kinds of 
light being absorbed, one of higher and one of lower frequency than 
the and what is observed is the complementary spectrum. 
геш» of sodium is warmed toa point far short of tbat 
which would cause it to emit visible rays, and the vapour is passed 
into the magnet gap, at the moment when the magnetic field is set 
up, the D line becomes visible in the observing spectroscope, f.« , the 
emission rum is obtained of a substance which is not actually 


emitting light. 
Mr. BraxxsrEY said that no doubt the analyser was used at the 


position of extinction for convenience merely. In other positions 
the eye would be overwhelmed with light. 


Mr. Атвивт CauPbELL then read a paper on “Tas MacxzTI 

FLuxzs m METERS AND OTHEB ELECTRICAL INSTRUMENTS.” 

He has recently undertaken the measurement of the magnetic 
fluxes and fields in certain instruments, to determine the order of 
magnitude of the flux density. In other cases tbe total flax is 
measured ; and in the tests on meters, the power lost in the various 


parts of the instruments is determined. For the measurement of B, 
the ballastic-galvanometer method is employed, with an 


exploring coil. But, for alternating fluxes, two special methods are 


adopted, in the first of which the exploring оой is in series with a 


heating coil associated with a thermopile; in the second, a telephone 
is connected in series with the search coil and a potentiometer 
resistance strip. A constant current is sent throngh the strip from 
the main alternate current circuit supplying the meter or other 
Apparatus; the telephone and search coil therefore forms a shunt to 
that circuit at the strip. The search сой is put into position in the 
feld to be tested, aad the strip is then adjusted to give silence in tue 
telephone, All these methuds are described in detail in the paper, 
and very important deductions are made, poce T as энене: тн the 
Inflaence of the earth's field on instruments generally assumed to be 
independent of the earth's H. Ina few cases, diagrams are 3 of 
the fluxes in magnete, showing exactly what proportion of the total 
flux is effective at the gap. | 

Dr. В. P. Тномрвон suggested that as the paper was of great 
tigoificance to all who were interested in the design of electric meters 
15 other measuring instruments, involving a knowledge of magnetic 
azes and their variation, an opportunity should be given for a full 


The Развтәвит proposed votes of thanks and adjourned the dis- 
im e Мг, Campbell's paper to the next meeting on November 


MAN KILLED BY 500-VOLT CURRENT. 


It has been nerally held, says the Western Electrician, that an 
electromotive foros of 500 volta is not high enough à Lilla man A 
® . 


пеш through the resistance of the human 


few cases of death from 500-volt shock have been reported, but the 
attendant circumstances were usually such that doubts remained 
whether electricity was the sole cause of death, especially as there is 
а large number of well. authenticated cases where men have taken 
currents of much higher voltages, even up to 9,000 volts, with but 
temporary ill-effects, The nature and length of the contact, the 
direction of the path of the current through the body, and the general 
vitality of the subject, have so much to do with the fatality of 
electric shock that the.circumstances of each case must be carefull 
examined before it can be fairly com with any other. Bu 
examination has shown that deaths solely due to 500-volt currents of 
eleotricity are extremely rare. However, one occurred last week in 
Chicago, about which there seems to be no doubt. | 
Frank Masterson, 33 years old and unmarried, а lineman of the 
Chicago Telephone Company, was at work on the forenoon of Sep · 
tember 29th, on Western Avenue, near Jackson Boulevard. He was 
on a pole engaged in taking down a number of telephone and fire- 
alarm wires which were to be placed underground. An overbead 
trolley railway runs through Western Avenue at this point. The 
trolley wires are protected by guard wires, and, through some care- 
lessness, one of the guy wires at the corner, supporting a guard wire, 
had become slackened just enough to permit & passing trolley with 
an unusually strong spring to force the trolley wire high enough to 
make contact with the guy wire. Not every passing car forced the 
trolley wire high enough fo make the contact: the accidental oon- 
nection was only made occasionally. But it happened that Mastorson, 
standing on one cross-arm and leaning out over another, was mani- 
pulating the wires with both hands just at the time a passing car 
shoved the trolley wire up to the guy wire, with which the telephone 
wires were then in contact in the lowering process. The nofortunate 
man made no outcry when the current passed through bis body, but 
he was dead when taken down a few utes later by some TS- 
by who noticed the limp body. He was not badly burned. The 
contact could only have been of slight duration, during the instant 
the wire was presssd upward by the passing car, but the current 
passed directly through the body by the arms. Masterson had no 
reason to suspect the defective guy wire and appears not to have 
provided himself with insulating gloves or other protection. Mr. 
E. B. Ellicott, the city electrician, investigated the case and came to 
the conclusion that the man was undoubtedly killed by the escaping 


current from the street railway circuit. 
—— Á  — Me 
NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1096. 


Compiled expressly for this journal by W. P. Tuompson & Oo, 
Electrical Patent Agents, 393, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, (o whom all inquiries 
should be addressed. mE 


21,829. “ Improvements in incandescent electric lamps.“ J. E. pa 
Mancay. Dated October 17th. | 

21,835. "Improvements in storage batteries.” W. J. S11ct. Dated 
October 17th. | | 

21,841. "Improvements in the armatures of multipolae dyaamo- 
electric mechines.” Siemens Bros. & Co., Lrurrmp, R. Dumas and 
G. В. Оятмвтон. Dated October 17th. (Complete.) 

21,843. “Improvements in electrical safety fuses.” Н. O. Honan. 
Dated October 17th. | 

21,866. “ Mechanical music instrament with tune combs and inter- 
changeable discs provided with electric carbonic acid or other motor 
power" Г. HuPrzLD. Dated October 18th. | | 

21,906. “А new or improved switchboard or frame for electro- 

hysical experiments.” А. SkRoBAMEK. Dated October 18:h. 
Complete.) ; 

21,9941. An improved electricity moter for registering the 
amount of current consumed on direct or on alternating current 
cirouite.” F. J. BmAuuxOoNT. Dated October 18th. 

21,943. “ Improvements in electrical contact breakers.” R. HAppAN. 

he Allgemeine Electrici'áta Gesellschaft, Germany.) Dated 
October 18th. (Complete) 

21,944, “Improvements in multiple elcotric switches.” O. D. 
Lucas. Dated October 18*h. 

21947. “Ап electric winch suitable for ash hoista and such like 
appliances." Siemans Bros. & Co, Ілмттєр, and E. Horus. 
Dated Ovtober 18tb. 

21,961. "Improvements in electric arc lamps specially suitable for 
projectors.” W. M. Моврит. Dated October "T: Me 

21,974. “Improvements in the electro-deposition of metals." 
S. O. CowPzn-CoLzs. Dated October 19th. . | 

21,985. “А new and improved screwless casing for electrical 
wires.” J. Н. Knaus. Dated October 19th. 

. 91,997. "Improvements in or relating to the reflector fittings of 
incandescent electric lamps," . Втмрвон. Dated Ootober 196 
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$3,027. “Improvements in and relating to electricity meters.” 
Р. W. NogrHEY and Tus Exxoratic Morrvg Powma Company, 
Lurran. Dated October 19th. B 

29,084. “Improved apparatus for nickel plating" W. Р. 
THoxrsowm. (E. Paul, Germany.) Dated October 19th. 

22,036. “Improvements in electric arc lampe." Н. Н. BiGLAND. 
Dated October 19th. 

22,087. “An improved machine for wrapping thread, silk, and 
other workable materials around wire rod or cord Јаре е: especially 
applicable for wrapping electrical conducting wire.” W. P. 
трае. (J. Schmidt, Germany.) Dated October 19th. 

22,046. "Improvements in electrical regulating resistances.” F. H. 
Нварівт. Dated October 20th. 

29,070. “Improvements in and relating to galvanic and other 
batteries.” O. . Dated October 20th. 

22,071. Improvements in safety devices for use with electric 
cables.” J. A. Ётлыша. Dated October 20th. 

22,079. “Improvements in carbon holders for dynamo-electric 
machines or motors.” Тив Barra THomson-Hovusrom Co, Ly. 
(А. L. Rohrer, United States.) Dated October 20th. (Complete) 

42,080. "Improvements in peoteeting static yoltmeters.” THE 
Ввттіѕзн Txomson-Hovstom Co., Lap. (E. M. Hewlett, United 
States.) Dated October 20th. (Complete.) 

22,081. Improvemente iu means for adjusting the reluctance of 
magnetic cir » Тнв Barmsa Тномвок-Носвтон Oo., Lyn. 
(E. Thomson, United States.) Dated October 20th. (Complete.) 

22,082. “Improvements in trolley cars for electric railways.” 
Tax Bairisx Tuowsox-Housrom Co., Lap. (Н. Geisenhoener, 
United States.) Dated October 20th. (Complete.) 


22,085. “Improvements relating to electric railways.” C. H. 
Mn. Dated October 20th. (Complete.) 
. “Improvements relating to electric storage batteries.” 


23,006. 
Н. О. Вои, F. G. Barn, and B. А. Врло. Dated October 20th. 
тапіс batteries." Е. BABESOH, 


29,115. "Improvements in 
uM i nuez uM rua ad W vu Zi Dated 
October 90th. 

22.190. “Improvementa in electric railwa 
W. G. Hays. (J. J. Heilmann, France.) 
ан for testing if stereo, electro, photo- 

: or i 
process, and such like blocks are high and uniform in 
and for other like purposes.” W. CanTER. Dated October 21st. 
1 "Im tain electric light message 3 
: rovemen or adv en 
indicators.” B. 8. Wreron. Dated October 21st. 

22,181. "Improvements in electrical conducting mains." J. 8. 
Н:анттиір and J. M. Олтив. Dated October 21st. 

22,183. “Improvements in electric arc lamps." W. О. Jonson 
and A. WunDERLIOH. Dated October 21st, - 

$3,185. "Improvements in apparens for the separation of liquids 
3 materials," R. BopxER and J. BOHWARERIRAGH. 
Dated October 21st. (Complete.) | : 


and tramways.” 
October 21st. 


22,190. “Improvements in joint boxes and switches therefore in 
connection with concentric systems of electrical conductors.” G. 
WILKINSON. Dated October 21st. (Complete) 

23,223. “A phosphorescent button or indicator for use in con- 
— with electric light switches.” W. B. B mms. Dated Octo- 
ber 22 

22, 238. New or improved means for preventing the breaking of 
the cords of electric incandescent lamp holders and lamps.” Т.В. 
BasLvma. Dated October 22nd. 

23,240. “Improvements in automatic electric cut-outs.” А, 
Ecxeram and E. В. SxHourts. Dated October 22nd. 

49,2252. “A honic apparatus for use on vessels for determin- 
ing the position of bodies moving outside of same." М. R. D'AsAB. 
Dated October 28nd. ( Complete.) 

22,259. "Improvements in or connected with electric arc lamps.” 
F. J. Bontanp. Dated October 22nd. 

22,361. “Improvements in methods of and means for manu- 
facturing metal tubing, and in utilising the heating effect of electrical 
energy in therewith.” Е. Е. Rrme. Dated October 22nd. 

22,282. "I vements in electric traction epee 7 applicable 
to tramcars.” W. Айрин. jun. Dated October 4204. 


ELECTRICAL PATENTS OF 1883 EXPIRING IN 
NOVEMBER, 1806, 


14,723. “Improvements in dynamo-electric machines.” O. A. 
. Relates to machines ha drum armatures intended to 


Each alternate conductor is bent round the end of the armature along 
a groove in the insulating washers, and is then passed through a hole 
in the insulating washer next the nut. The other half of the con- 
ductors are bent round in an opposite direction. The ends are 
connected to the commutator segments so as to form a continuous 
circuit. The conductors are bound to the commutator by means of a 
pianoforte wire. The commutator is formed of several rings of gun- 
metal segments held in position by undercut steel rings. A modified 
method of winding the conductor is also shown, which is simply bent 
and passed back through the holes in the end washer. In the 
regulating apparatus, a soft iron bar is pivoted over the field magnet 
or an independent magnet which tends to turn it against a spring. Its 
расо carriesan arm, the end of which variably covers the inlet toa pipe. 

в pipe communicates with a space between flexible diaphragms, 
sis N cs continuously 5 a fan driven by the 
engine. e win ар" ugh a against a spring to 
control the throttle ve, according to the current or electromotive 
forc». Provision is made for preventing the engine from running at 
an excessive speed through dent, 


15,048. “Improvements in dynamo-electzic machines” W. 
MaTHEB, J. Hopxmson, and E. Horxmsson. Relates chiefly to 
machines having ring armatures. The cores and e of 
the field magnets and the armature cores are of section, 
The bounding surfaces of the pole-pieces are approximately parallel 
to the lines of magnetic induction. When the cores are of 
wrought-iron and the pole-pieces of cast-iron, the former are led into 
the latter, and the section of the cast-iron parts is increased. The 
field consists of two magnetic circuits. The armature is ре 
on a hub so as to leave the interior open. The cores are into 
the pole-pieces. By means of screws, the parts of the cores through 
which the induction passes are pressed against the pole-pieces. Small 
extensions of the pole-pieces nearly surround the armature to prevent 
sparking at the конина 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномраон & Oo., 322, High Holborn, W.O., and аё Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


Sere 


1898. 


4,287. “Improvements in electric arc lampe" Н. V. JAxEs. 
Dated February 19th, 1898. Relates to improvements in el:ctric аго 
lamps of the focussing type, in which the upper, or positive, carbon 
holder is connected by a chain riding over a sprocket wheel, which is 
fixed to the side of a disc of greater diameter riding upon a centre 

carried by brackets to the top plate of the frame of the 
р. At the of the disc is fitted a slipper brake baving а rub- 
bing surface of cotton belting. 2 claims. 

4,398. “Improvements in electric railways on the sectional con- 
ductor system." Т. M. Mounpmy. Dated February 22nd, 1898. 
Relates to improvements in that class of electric railway system in 
which the working conductor, the energising switch, the main line, 
the local circuit, the trolley, and the car are so arranged that the 
energy of the working conductor is effected by the motor-man setting 
his controller to first shunt the local circuit through the controller, 
the trolley, the working conductor (third rail) through the switches 
to close the main line with the working conductor. 5 claims. 


4,910. "Improvements in and relating to primary batteries.” O. 
Komma. Dated February 28th, 1898. Relates to that class of 
battery known as primary, in which the generation of the electric 
current takes que through consumption of one or other of the 
elements in a fluid electrolyte. It consists of a pot of glass baving 
packed in it a layer of sawdust and u the sawdust а zinc cylinder 
and carbon rod are placed. The carbon is held in tion by an 
insulating mass forming а cap for the battery through which tubes 
ps of the fluid electrolyte being introduced within the battery. 


6,295. "Improvements in electrical insulators and method of 
making the same." J.T. Boon. Dated March 14th, 1898. Е забе 
le petticoat conductor. The inner part of which is made 


* 


pérmanen 
magnete with their poles oppositely located are supported on cross- 
bars to which, in turn, is secured а dial plate. 

7,577. Impro vements in electrical batteries.“ M. STOBBLEFIELD. 
Dated March 28th, 1898. Relates to a combined electrical battery 
and electro-magnet for use with water as an electrolyte, comprising 
a soft iron core piece and a voltaic couple of copper and iron wire 
insulated from each other and closely and compactly wound together 
in separate insulated layers to produce а solid coil body surrounding 
the soft iron core piece. 4 claims. 
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WIRELESS TRANSMISSION OF 
ELECTRIC POWER. 


WX give in another column a description of the Tesla 
system of electric power transmission through natural media, 
which, if it accomplishes all that it professes to do, will be 
truly an epoch-making invention. We are not aware 
whether Tesla was. the first to conceive the brilliant idea of 


transmitting electric power through the rarefied strata. of 


the atmosphere, but he certainly appears to be the first who 
has designed and constructed apparatus intended to realise 
the idea in practice. 

It has long been known that the resistance of air to the 
passage of electricity gradually decreases to a certain mini- 
mnm, and then increases again possibly to infinity as an 
absolute vacuum is approached. Since the pressure of the 
atmosphere decreases as we ascend, a stratum of minimum 
conductivity must at length be reached. We must, 
therefore, have a tolerably good conductor covering the 
whole eurface of the earth, insulated on one side by perhaps 
the most perfect of all insulators—an absolute vacuum ; and 
on the other side by an immense thickness of air at pressures 
gradually increasing to atmospheric pressure. It must be 
good news to electrical engineers to learn that such a 
natural insulated conductor is available to transmit eleo- 
tricity to the uttermost parts of the earth. Tesla proposes 
to use these rarefied upper strata uf the atmosphere as his 
outgoing lead, the earth being employed as the return, He 
has constructed a transformer capable of generating alter- 
nating currents at pressures amounting to millions of volts, 
and he discharges these high pressure currents in the 
rarefied air from electrodes supported on balloons. "The 
currents pass through the rarefied air to another electrode 
similarly suspended at the receiving station, where they are 
transformed down to the original pressure and utilised for 
producing light, generating power, &c. One terminal of the. 
long coil of each transformer is put to earth, the other ter- 
minal being connected to the elevated electrode. 

In criticising Tesla's scheme from the practical standpoint, 
many insuperable objections to it appear to present themselves, 
though we must admit that so little is known of the. resist- 
ance of rarefied air to such high tension alternating currents 
as Tesla makes use of, that only approximate conclusions can 
be arrived at. If Tesla has made new discoveries as to the 
behaviour of sir towards such currente, we must await the 
publication of practical achievements by the new system. 
Meantime, many considerations Appear to indicate that the 
scheme is chimerical. _ 

In the first place, is a stratum of sufficient conductivity 
to be found at an accessible height in the atmosphere ? 
Schultz measured the pressure required to pass a discharge 
through а Geissler tube by the length of the spark in a 
parallel circuit. His tube was 90 mm. in length and 10 mm. 
in diameter. He found that the pressure which gave tke 
maximum conductivity was about 0°1 mm., and that the 
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parallel spark at this pressure was about one-thousandth of 
the length of the tube. Now, in order to reach a stratum 
of the atmosphere at a pressure of 0'1 mm., it would be 
necessary to ascend to a height of about 80 miles; and even 
if this were possible, the specific resistance of the conductor 
would only be reduced to one-thousandth that of air, though 
this would be partly compensated for by its exceedingly great 
cross section. 

Tesla, as we gather from the description, does not appear 
to have any intention of trying to reach the 30-mile limit. 
He asserts that he has found that he can send with his 
apparatus currents up to any amount and to any distance 
through air at moderate rarefactions, or even at atmospheric 
pressure. These assertions do not agree with the recent 


experiments of Prof. Trowbridge [ELECTRICAL Review, 


Vol. 42, p. 185], who found that, with a pressure of 
1,200,000 volts, he could only obtain a spark of 4 feet in 
length in air at ordinary pressure. He also concluded from 
his experiments that the spark length in air was strictly 
proportional to the pressure which produoed it. Teala’s 
millions of volts, judging by these experiments, would only 
send an electric current through distances measured by feet. 
It is true that Trowbridge did not employ the rapidly alter- 
nating currents which Tesla has experimented with, and this, 
we admit, may make a great difference in resulta. The 
wonderful way in which the high frequency currents, dis- 
covered some years ago by Tesla, will pass through consider- 
able thicknesses of the best insulators, makes it probable 
that, with high frequency currents, the resistance of air may 
be considerably reduced. 

But high frequency currents are highly unsuitable for the 
transmission of power, except in synchronized circuits, owing 
to the high percentage of wattlees current. Tesla does not 
therefore limit himself to extremely high frequency, though 
it is necessary to use considerable frequencies in his trans- 
formers to obtain the necessary great increase of preasure. 

Since Tesla does not intend to raise his electrodes to the 
impracticable height of the stratum of minimum conduo- 
tivity, he has to face the fact that the conductivity of the 
air in a vertical direction will be greater than that in the 
horizontal direction along which he wishes to send his cur- 
rent. His current will, therefore, in the first place, go up, 
and if it ultimately reaches the desired place, it will not 
be by the shortest distance between the two given points. It 
seems more probable that the electricity discharged will be 
lost in the eig keit. 

Should a serious attempt be made to carry out Tesla's 
scheme, the effect on the meteorio conditions of the atmo- 
sphere will bave to be considered. The charging of the 
upper regions of the atmosphere with enormous quantities of 
electricity at millions of volts will not be free from danger 
to the lives of the earth's inhabitants, not to speak of minor 
inconveniences. It might be expected to make our hair 
literally stand on end, and to send our lighter possessions 
flying into the empyrean ; though we might, it is true, get 
rid of a few things, such as fogs, that would never be missed. 

Notwithstanding our objections to Teala’s remarkable 
invention, we wish him success in his experiments in this 
comparatively unexplored field. The science of electricity 
will benefit by his discoveries, even if they do not lead to 
the great revolution in telodynamio transmission which he 
expecta. 


Few, if any, modern investigators can equal Tesla in 
originality and soaring scientific imagination. These qualities 
in Tesla have already brought to light, high frequency 
currente, with their wonderful properties and applications, 
and his present investigations may yet lead to results equally 
remarkable. But we do not think his latest invention will 
bring about an immediate change in our present methods of 
transmitting electric power. 


THE BURNING QUESTION. 


AFTER reading the widely circulated criticisms of Mr. 
T. W. Baker upon the Shoreditch combined destructor 
and electricity undertaking, and the replies which he has 
drawn from Mr. H. E. Kershaw, the chairman of the 
Lighting Committee, and from the Vestry Clerk, we are 
almost tempted to call this а boiling question. 

Mr. Baker, on his side, has made, under great difficulties, 
what appears to be a faulty analysis of the lately published 
accounts of the Vestry; though on some points his case is 
by no means weak, 

This has unfortunately been met by replies from the 
officials in question which are distinctly lacking in good 
taste. Mr. Kershaw represents Mr. Baker in the light of 
a disappointed contractor, and thereby seeks to destroy 
that gentleman’s case by importing mere prejudice. He 
also talks about cheap notoriety, which seems hardly 
becoming in Mr. Kershaw. The most interesting part of 
the reply is the promise of accounts which can be understood 
and relied upon, which are to be forthooming very shortly. 
We have waited patiently for these accounts a long time, 
and therefore regard this as good news. 

Dr. Mansfield Robinson, the Vestry Clerk, also seems to 
have been much disturbed’ by Mr. Baker's criticisms, to 
judge from his remarks about “ amateur adventurers.” 

Whatever scheme Mr. Baker may have submitted to the 
Shoreditch Vestry, when offers were publicly invited, we 
hardly think it oorrect on the part of the officials who 
received that scheme to refer to it at this date in the manner 
adopted by these two gentlemen; and we are, moreover, con- 
vinced that public interests will not be served by such an 
unreasonable display of temper over what appears to be 
serious criticism. Whatever usefulness dust may have in 
the production of light, its value is not to be demonstrated 
by throwing it in people’s eyes. 

For our part we prefer to await the reports to the-end of 
June before attempting to make any exhaustive analysis. 
Bnt as we are anxious that the promised reports shall give 
as much information as possible, we ventare to call attention 
to one or two points that are worthy of discussion, 

As 18,842 tons were burned in nine months in the 12 
cells when the destructor was working six days a week, it 
would appear that the amount burned per cell per 24 hours 
was about 6°7 tons, and the total refuse burned per week was 
488 tons. 

The actual wages paid according to the report were as 
follows :— 

15 stokers at 32s. 8d. per week. 

6 top men at 28s. per week. 
4 labourers at 248. per week. 
The labour of firing with coal on Sundays seems to have 
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been performed by the same stokers, so it may be fair to 
deduct one-seventh of their wages, and reckon them at, say, 
988. per week. 

Then we have a total of, say, £34 4s. for wages for 
working the destructors, or, say, approximately 1s. 5d. per 
ton. This is very high as compared with other destructors 
unprovided with the expensive labour-saving machinery 
adopted at Shoreditch. . At many destractors of the simplest 
character, the co:t on the eight hours’ system is under 10d. 
per ton for labour. 

The cost of management also appears very high at 
Shoreditch, as there is one foreman and three chargemen 
under him; also there is a weighing clerk, with three cleaners 
and a fitter, who appear to be constantly employed about 
the destructor ; and their united wages over and above those 
of the stokers come to £13 163. per week, or, say, nearly 
7d. per ton burned. Therefore, the cost of labour ani 
management for the destructor is not far short of 2». per 
ton. No wonder that the Blackheath and Greenwich Com- 
pany, with Mr. Kershaw on their board, decided to be off 
their bargain for refuse burning. 

Bat we find that Mr. Kershaw, now so impatient of 
criticiam, stated at the opening ceremony on June 28th, 
1897, that the cost of burning, interest on capital, wear 
and tear of plant, and wages, actually came to 1s. 2d. per 
ton. It would be interesting to know how he arrived at 
that figure. A | 

Mr. Baker, in his letter, calls attention to this question of 
cost of burning, but instead of taking the cost over a week, 
as we have done, he takes it over the whole 12 months; and 
he is met with the reply that the burning has only been 
going on for nine months, while the expenses have been 
going on for 12 months. Why three months should be 
necessary for slow-firing at Shoreditch, when one month is 
found sufficient everywhere else, it is not easy to see. 

Again, the Vestry officials dismiss the idea of a depre- 
ciation fund, because under their borrowing powers they 
have to repay the cost of the whole plant in 42 years; 
the machinery and cells being reckoned at 15 years, and 
the buildings, &c., at correspondingly longer periods. 

This seems to be an equitable arrangement, provided that 
the whole plant is handed over in perfect working order at the 
end of the 15 years. To do this it is necessary to repair ont 
of revenue, and there can be little doubt that the cells will 
have to be entirely rebuilt in leas than 15 years; and pro- 
bably the boiler and other plant will have to be renewed. 
A ten years’ life is much more commonly reckoned upon for 
such plant. The whole cost of that renewal should hardly 
be allowed to fall upon the revenne of the fifteenth year. 
On the contrary, we think that at least 73 per cent. on 
the cost of the furnaces, boilers, and machinery ehould 
be taken ont of each year's revenue, notwithstanding 
the fact that the capital is borrowed and has got to be 
repaid: otherwise a further sum will probably have to 
be borrowed at the end of the 15 years for the purpose of 
re- building. 

We find that the total units produced in the nine 
months were 491,107, of which, probably, 100,000 units 
were produced from coal (reckoning 7 lbs. coal per unit). 
The enormous amount of 156,725 units was used on the 
Works in driving lifte, tipping-waggons and fans, and in 


distribution losses, 50,807 units were lost altogether. 


In other words, 207,582 units were non-productive, ог 
40 per cent. of the total generated. 

Again, we hope to find some information in the forth- 
coming report respecting the Halpin thermal storage, 
whicb, it seems, is not now in operation. It is much to be 
regretted if this apparatus is to be held a failure owing to 
some defect in construct ion; particularly as во much atten- 
tion was directed to its nse at the commencement. 

We have, for a considerable time past, been convinced that 
destructors are a necessity from a sanitary point of view ; 
that they cannot be properly worked except ut a high 
temperature ; that the heat produced onght to be atilised 
for as large a proportion of the 24 hours’ working day as is 
practicable; that under favourable conditions it is advisable 
to place them alongside electricity stations for the purpose of 
utilising the available heat during the hours of lighting; 
and that considerable economy would result from saving in 
fuel, stokers’ wager, and management. But we are being 
forced to the conclusion that there may be defects in 
the design and constraction of the steam raising plant 
at Shoreditch, and that the undertaking has been given 
an undue and premature prominence which may seriously 
re-act against such combinations. 

This is the more to be regretted, inasmuch that al] the 
criticism might have been disarmed, and all the difficulties 
avoided by a frank recognition of these defects and a prompt 


application of remedies. 

This plant is again referred to in the Vestry Clerk's report 
as the pioneer undertaking. Fortunately for such enter- 
prises this is, as we have often pointed ont, not correct, 
and the value of combined plants is already being 
quietly demonstrated elsewhere, while the Shoreditch resulta 
are ttill the tubject of furious invective and inconclusive 
discussion. | 

The sooner а clear and satisfactory statement of the facta 
is forthcoming, the better. 


The Interference ot. Mr. LROTTER'B recent report on the dis- 
Electric Tramways turbance of the signals received on the 
Шз ешкен submarine cables at the Cape by the action 
cond of the electrical tramways in Cape Town 
is fresh in the recollection of our readers. It will be re- 
membered that he concluded that the only effectual way to 
deal with the difficulty was to obtain an “earth ” at some 
lace at a oonsiderable distanoe from the source of the 
isturbance, and he proposed to lay a short cable several miles 
straight out into the sea, haviug its conductor connected to 
the exposed sheathing at the extreme end. The conductor 
of this cable would then provide the only working earth 
for the cable station, and no perceptible E.M.F. could be 
produced between this earth and the main body of the 
ocean by the action of the tramway electric system. We 
imagine thai ап arrangement of several submarine cables 
working through their receiving instrumenta into a common 
cable conn to earth might afford some pretty problems, 
but possibly the small capacity of the earthing cable might 
make its effect on the signals negligible. We see from 
a contemporary that the same difficulty is occurring at 
Marseilles, where the Algerian cables are landed. The 
French authorities appear to have overlooked Mr. Trotter’s 
able report on the question as it arose at Cape Town, since 
it is stated that at Marseilles * has been installed for the 
first time an important electric network of conductors in a 
great cable landing station.” And again: “The experience 
at Marseilles on so large a scale has been met with, one may 
say, for the firat time.” Their solution of the difficulty is 
identical with Mr. Trotter’, viz., to obtain a working earth 
from a short cable laid out to sea, but has the peculiarity of 
being toute nouvelle. 
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ELECTRIC LIGHTING COSTS: BLACKPOOL 
WINTER GARDENS COMPANY, LIMITED. 


ANNUAL REPORT OF ELECTRICAL ENGINEER. 


WE have received, through the medium of a local paper, a 
copy of the report of the electrical engineer of the Black- 
pool Winter Gardens, with the commenta of the chairman 
thereon. 

A most remarkable production —remarkable not only for 
the financial results it gives, but for the impression it con- 
veys to an outsider of pronounced hostility to the Corpora- 
tion’s electricity department. We do not remember to have 
come across many instances before of the owners of a private 
plant publishing details of their running costs. As a rule, 
persons or companies, when dissatisfied with the charges for 
supply from the pablic mains, put down their own plant, and 
keep to themselves the results of their enterprise. At any 
rate, it is unusual for them to publish these results, with 
virulent commenta in the local press, probably because there is 
seldom little or any occasion for self-congratulation. More 
often, indeed, do they find themselves, after a while, obliged 
to revert to their original source of supply, lamenting lost 
capital and personal prestige. But not so here. It has been, 
apparently, sufficient that the plant has been working a fall 

ear and the result ascertained, so that everybody may know 

ow easy it is for a private company to generate electricity 
at а cost of a trifle over 1d. per unit, whilst a Corporation, 
preeumably through mismanagement or rapaciousness cannot, 
or do not, generate and sell it to the public at leta than 5d. 
per unit. | 

The publication of the accurate running costa of electrical 
plant by private owners is to be highly commended in the 
interests of the profession ; but such publication, with sneer- 
ing references to local supply authorities, is strongly to be 
deprecated. We should, indeed, feel sorry if we thought that 
electrical engineers would readily lend themselves to this 
practice when occasion offered, and we rejoice to have reason 
to believe that they would not. Quarrels, such as this one 
appears to be, had much better be fought ont privately. 
There is no necessity whatever for electrical Montagues and 
Capuleta to cross lances in public on matters of this kind. 

For ourselves, we have no interest in the quarrel. Our 
desire is to test the accuracy of figures which are published 
officially, and which will, if found to be correct, be 
undoubtedly taken as the lowest recorded price at which 
electricity has been generated, under ordinary conditions, in 
this country, and as such will be accepted by the electricul 
profession, in particular, and the public, in general. 

In the report under review, the engineer lays especial 
stress on the extraordinary saving effected by the company 
in putting down their own plant, over the cost of taking 
their supply from the Corporation’s mains. On the 
assumption that the Corporation’s average charge would have 
been 5d. per unit—the actual charges are, as a matter of fact, 
8d. per unit for the first hour and 2d. afterwards—he 
asserts that the saving to the company, for the 12 
morthe, has been not less than £2,240. As if this might 
be too much for outsiders to credit, the chairman of the 
company comes forward and endorses the statement, 
declaring that he has carefully gone through the figures 
and checked the whole of the invoices and wages sheets, 
^ On this point,” he continues, ће has been most particular, 
as the results obtained so far exceeded bis most sanguinu 
expectations that he felt it absolutely necessary to be 
positively assured of their accuracy before pubicution.” 

We omit the other comments in the report and give below 
the figures as they are published. 


ANALYSIS OF ACCOUNTS FOR THE YEAR ENDED 
JUNE 30TH, 1898. 


£ s. d. 
Capital expenditure on plant А iu .. 15000 5 
Revenue from supply gardens at be fe, ... 4,061 5 
tenants at 5d. ... ss s 189 1 11 
Total revenue T vas way a ея . . 4,250 6 11 
Total costs... ees eae i ES. d .. 1,100 15 3 
Gross profit VV 3,149 11 8 
Interest on capital at 4 per cent. on £15,000 ... 600 0 0 
Depreciation 2 per cent. on E15, 000 ... e 300 0 0 
Financial reeult (saving on Corporation charges) 2,249 11 8 
Number of units supplied s "S 203,095 


ANALYSIS OF Ссвтв 
Generation : £ per unit 
Coal! ы без Ж "T .. 501... 59 
Oil, waste, water, &c. ... Pa сай 9915 * 87... 10 
Wages ... vas 205 io a" 240 ... :24 
Repairs ... "I jet 75 ... '09 
Works’ costs га p. eu sias ...£903 .. 106 
General costa: 
Rent, rates, &c ... jos 85 Ves m . . 100... 11 
Management, stationery, &c ... 92 T e. 96... 13 
Total costs es WS iade £1,089 ... 130 
Financial result : 


Saving on what the Corporation would charce on their 


prices ... si . . £2,249 11s. 8d. 
Corporation. Winter Gardens. 
Capital exp nded "t .. 486,3 .. £15,000 
Revenue from supply... .. 412,827 .. £4,250 
Number of units supplied ... 707,965 .. 203,095 
ANALYSIS oF Costs, 
Coal 2 88 £9 
Oil, &c. ... 27 10 
Wages .. 50 78 
Repairs .. 38 '09 
2 03 1:06 
Wonks' Costs, 
Rent, rates, and taxes... 985 08 * TNT 11 
Management Es e 0,701 зш ТУ 13 
2:42 1:30 
Ratio OF REVENUE TO CAPITAL, 
15 per cent. 28 per cent. 
Umrrs SuPPLIED PER £ CAPITAL. 
8'2 13:5 


Frankly, we must confess our faith in the accuracy of 
these figures is not so great as the chairman’s, For one 
thing, they are not complete; for another, they seem to 
attempt to prove too much. The capacity of the plant 
should have been stated, and also the maximum demand, 
the number of lamps installed, and the approximate hours 
of lighting. It should have been stated, too, whether the 
consumption was estimated from the switchboard readings, or 
taken from an accurate meter. The consumption charged 
for appears to us to be abnormal, and it is difficult’ to con- 
ceive how 203,095 units can have been consumed in an 
establishment, the major portion of which is not supposed to 
be used for more than five months of the year. On this 
point of output everything depends, and as the means of 
checking it are not given, the results may well be questioned. 
Depreciation seems to us to be fixed at an altogether too 
low а sum, viz., 2 per cent. It should be put at nct less 
than 4 per cent. to be satisfactory. Then we notice one or 
two trifling errore, which further tend to shake confidence 
in the veracity of the figures, In one place the total costs 
are shown as £1,110 15s. 3d., and in another as £1,099 
(why not have equalised them ?); while, according to our 
calculation, 203,095 units at 5d. come to £4,231 28. 11d., 
not £4,250 6+ lld. as given. The fuel account is low, 
though unexceptionable ; but the stores item, including water, 
£87, creates suspicion, unless the efficieney of the plant is above 
the sverage. The most astonishing item in the analysis, 
however, is that against management, stationery, &c., 
£96. Surely this is an error; for the engineer of a 
station with an output of over 200,000 units per 
annum cannot be content to receive a salary equal 
to that of a switchboard attendant at an ordinary central 
station? Perhaps our engineer resides on the premises, and 
has “ everything found” ? 

With these points questionable, we cannot but regard the 


figures with distrust, nor can we accept them as proving the 


statement that such a saving has been effected, or that the 
company can claim to have generated electricity at 14d. per 
unit. Pending their confirmation by independent persone, 
we are of the opinion tbat they are unreliable, and should be 
taken cum grano salts. We regret, therefore, we are unable 
to look upon the report as it stands as little better than 80 
much waste paper. 


we A SED — С 
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THE HATCH ACCUMULATOR. 


Aw interesting accumulator, known as the Hatch, which 
may claim, in a sense, to be of the solid type, is about to be 
introduced to the Eaglish market. Although new to elec- 
trical men on this side of the Atlantic, the accumulator, of 
which we are speaking, has achieved considerable success in 
the United States. 

The improvement effected in the Hatch cell шау be 
properly termed a mechanical one. It is in the direction of 
making the elementa solid with a considerable reduction in 
weight. This is attained, however, without much compres- 
sion of the active mass, and it is claimed that a high degree 
of porosity is maintained while the active agent is completely 
пе. to the electrolyte. It will be seen from the 
following description that one of the notable features of the 
cell is the absence of a metal grid. 

In constructing the Hatch element, a porous plate of un- 
glazed earthenware is used, having rquare receptacles on its 


Fia. 1. 


face aide, and grooves on its reverse side, as shown in figs. 1 


and 2. 
To the face side of each plate is applied the lead oxide 


or active agent, filling the mass 4 inch above the surface of 


the plates, во ав to secure an agglomeration with the electrode 


during the forming process. | 
The plates thus loaded with the active agent are then 


placed together, back to back, with the grooves crossed. 


This forms iti Í f the 
reni one couple, positive and negative, of t 
‚ A series of these couples are then assembled, as shown 
in fig. 8, to form the complete element, as many couples 

ing aesociated as is necessary for the required capacity. 

The sides of this element thus assembled are flanked 
With a rigid support plate of glass, or similar material, and 
then encircled with heavy rubber bands, as shown. 

e electrodes are then applied in any desired form, but 


ordivarily are used in the form of lead sheets, interleaved 
with the active material, as illustrated. : 


It is claimed that the oxides are permanently locked up, 


While the porosity of the entire mass is secured so that it 


will remain porous during the work, as the elasticity of the 
element allows for the expansion and contraction of the 
active material without closing the pores of its own mass. 

Provision is also made for free circulation of the electro- 
lyte between the plates, at the same time allowing a free 
escape of the gases formed by electrolysis. 


Fra. 3. 


A set of Hatch accumulators has been erected in this 
country at Messrs. Niblett & Sutherland’s works under the 
Supervision of Mr. Hatch and Mr. Hathaway, who is 
concerned in the commercial development of the accumulator 
in this country. This battery is to be tried on the London 
cabs, and at a future time we shall have something more 


to say on the cell and its uses. 


——————Á € 


t 


MR. PREECE'S CIVIL ENGINEERS’ ADDRESS. 


Wurst Mr. Preece’s Presidential Address to the Institution 
of Civil Eogineers on Tuesday last could not fail to be of 
great interest in many respects to electrical men, we agree 
with Sir Frederick Bramwell in taking exception to some of 
his remarks. | 
It appears to us that if it is thought necessary to enter 
into names at all, very great care should be taken in an 
address of this character not to mention some only at the 
expense of others equally eminent. With every desire to do 
full justice to the brothers Edwin and Latimer Clark, as we 
think we have done in our obituary notice of the latter in our 
last issue, it seems to us that the following statement is far 
too sweeping. It runs thus:— The mechanical construc- 
tion of the telegraphs of this country was designed by our 
late distinguished member, Edwin Clark, and his brother, 
Latimer Clark.” If Mr. Preece had contented himself with 
the remark that he had pleasant recollections of working 
under the Clarks on behalf of the Electric Telegraph Com- 
pany, and that he felt sure that they would always be remem- 
bered amongst the leading pioneers of land and submarine 
telegraphy, we should have agreed in toto; but with the 
statement as it stands, we cannot. Surely Mr. Preece must 
recognise that the Magnetic Telegraph Company for instance 
—though he did not happen to be connected with it—was an 
extremely formidable competitor of the “ Electrio,"* that 
their system wes established on entirely different principles 
to that of the “ Electric," and that their officials had a great 
deal to do with the evolution of telegraphy, land and впф- 


marine, and with what Mr. Preece calis “the mechanical 


construction of the telegraphs of this country." 
But if it does not suit Mr. Preece to recognise this, we think 


In proof of this, we may remark that the Magnetic Company 
paid higher dividends than the “ Electric.” 
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our readers will thet under the head of telegraphy his 
reference to the ploneering of the submarine branch of the 
subject was scarcely in proportion to the notice he gave to 
land telegraphs. We have an allusion to the “ Limnoria 
terebrans having invaded our channels,” and to the intro- 
duction of brass tape in submarine cables. We also have the 
iruism that “no one has done more than Lord Kelvin to 
improve the electrical working of submarine cables.” But 
surely in an address to civil engineers (of all people) 
it might have been worth while to make & corresponding 
reference to the engineering work connected with the 
construction, laying, and repairing of our ocean cables 
in which far vaster sums of money are involved than in any- 
thing above alluded to, in land telegraphy or otherwise. 
These are matters that come well within the scope of what is 
termed ** heavy engineering which cannot be said of aerial 
telegraphs to anything like the ваше extent. It is true that 
Mr. Preece’s connection with ocean telegraphy 
is of a somewhat slight description; but we 
should not have supposed that this would 
prevent his dealing with the subject for the 
purposes of an address in an adequate 
manner, especially as herein lies the main 
point of contact with the profession of civil 
engineering. Surely Mr. Preece does not 
venture to contend that this ground was 
covered by the shallow water lines of the 
Electric Telegraph Company. As he went 
out of his way to mention names, we will 
now add a few facts that may b» useful to 
bear in mind. 

1, Messrs. Crampton and Wollaston were 
the first to lay a cable across an open channel 
—from England to France. 

2, Sir Charles Bright was the first to 
demonstrate the possibility of laying a con- 
tinuous length of some 2,000 miles of cable 
across an open ocean—the Atlantic—in а two 
to three-mile depth. Я 

8. Sir Samuel Canning was the first to 
demonstrate the possibility of recovering a 
cable from such a depth. 

Some of these pioneers have now passed 
away; but are not the abdve facts quite as well 
worth recording ag anything that Mr. Preece 
raw fit to mention in connection with pioneer telegraphy ? 
We trust that Mr. Preece’s way of putting things will not 
lead astray the shining lights of the Institution; but we 
fear that presidential addresees are always liable to b» taken 
as gospel, 

We imagine that many will take exception to the 
President's wholesale condemnation of limited liability 
companies. There are, of course, black sheep in every 
flock; but we should like to know where telegraphy, in ita 
broadest—international and colonial—sense would have been 
without them. Тһе tame question might be asked regard- 
ing reilways and other branches of engineering industry; 
but we have contented ourselves with an example that should 
appeal to Mr. Preece. 

Oa the other hand, we have pleasure in giving every 
support to all Mr. Preece’s words of wisdom regardin 
technical education, the need of reform in its methods, an 
the class of men to whom it should be entrusted. Mr. Preece’s 
opinions on this subject are probably the most sensible that 
have ever been uttered : they are, in fact, just what we should 
have expected from him. | 

In cordially agreeing with Mr. Preece's eulogy of the in- 
ventive genius of another of his former chiefs in the Electric 
Telegraph Company, the late Oromwell Varley, we should 
add that we consider his brother, Samuel Alfred Varley, has 
done quite as much for telegraphy and electrical science 
generally, though in a less prominent way. 

It seems to us that where anyone represents a certain 
branch of engineering, he should be more than ever 
careful what he says in connection with that eubject when 
NE his fellow members, many of whom are unacquainted 
with it. 

Finally, we may remark that, in certain portions of his 
addreas, it seems to us that Mr. Preece forgot that he was 
not addressing а Juvenile, or mixed, audience—say, at the 
Royal Institution. 


AUTOCAR MOTORS. 


We illustrate below a continuous current series-wound 


motor, specially designed by Messrs. Veale & Oo., Limited, 


of St. Austell, for propelling electrically-driven vehicles by 
means of direct chain gearing off both ends of the spindle, 
The chief features of the design, apart from the general 
compactness, are lightness in weight, great starting power, 
high efficiency, and the small space occupied in height as 
compared with the diameter of the armature—the latter 
being of great importance when the motor should be required 
to be fixed directly under the floorboard of the vehicle, which 
is very often the case. Another feature is the ease with 
which the armature and field coils may be withdrawn 
for the purpose of repairing ehould occasion require. The 
field magnets are of cast-steel of the four-pole type, having two 


exciting coils wound on circular cores. The armature is of the 
slotted ring Gramme wound type, having а double winding 
and two commutators, which, by means of a suitable con- 
trolling switch, may be worked in series or parallel—the latter 
arrangement generally being necessary for starting the vehicle 
or steep hill climbing. The motors are usually fitted with 
two sets of carbon brushes to both commutators, which have 
specially designed holders; the oross perallel grouping arma- 
ture connections being wound on the back of each commu- 
tator. The motor, fig. 1, as illustrated, is designed to work 
at 95 volts 30 amperes at 600 revolutions per minute; 
weight, 290 lbs.; armature, 9 inches diameter. 

Messrs. Veale & Co., Limited, have four standard sizes of 
the above qp machine, and their machines are giving satis- 
faction. e firm has just completed an order for six 
machines of various outputs for one client. 

Fig. 2 shows a separate armature, and a motor fitted with 
perforated metal guards showing the armature withdrawn. 


ELECTRICITY IN AGRICULTURE. 


IN the Electrotechnische Zeitschrift of October 20tb, p. 697, 
two successful instullations of electric ploughing are described. 
According to the figures given, the cost of electric plough- 
ing compares very favourably with the cost of steam plough- 
ing (at least in Germany). 

In the first case deecribed, a farm (Dahlwitz by name) is 
supplied with ite whole light and power from a central sta- 
tion of 60 H.P. For lighting, an alternating current at 
1,000 volts is used, the voltage being transformed down at 
the place where it is consumed; while for driving pumps, 
threshing machines, ploughs, and other machinery, a di 
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current of 500 volts is utilised. Herr v. Treskow, the owner 
of Dahlwitz, estimates the total consumption of energy to be 
111,800 H.P.-hours per annum, about half of which is used 
to work the electric plough; 250 acres are ploughed per 
annum, and the cost, ing to Treskow’s calculation, is 
Sie. 3d. per acre, which is considerably cheaper than steam 


oughing. | 
P Ksperimenta on the royal demesnes, Sillinm and Cloeden, 
have led to similar results. A communication by the 
Minister of Agriculture to the members of the Prussian 
House of Delegates, puts the cost of electric ploughing in 
heavy soil, with deep cultivation, at 458. to 558. per acre, and 
that of steam plonghi 5 Besides this reduo- 
tion in the cost of ploughing, it is to be remembered that 
power required for other purposes on the farm is reduced in 
cost to almost the same extent. . dE 3 
The system employed at Dahlwitz is the so-called single 
machine system, and was installed by F. Bratschke, of Char- 
lottenburg. The mechanical apparatus was made by the firm 
of Borsig. The 500-volt direct current is carried by aerial 
lines between the fields ; and at suitable places on the poles 
are couplings for connecting up the movable cables which 
lead the current to the motor. Cable drums are not used, 
the redundant length of cable being laid by hand in large 
coils on two carriers fixed on the motor waggon. The motor 
waggon contains a motor which drives the winding drums, 
which can also be coupled to the driving wheels of the 
waggon, to give it the necessary advance at the end of each 
traverse of the plough. The rope (15 mm. diameter) rans 
off one drum in the directi ion of motion of the plough to the 
other end of the field where it passes round a loose pulley and 
then back to the second winding drum on the motor waggon. 
The rope winds itself on to one drum, and off the other till 
the plough comes to the end of the furrow. Of course, 
during the к of the plough, the tension on the loose 
pulley is double that on the rope, and the waggon on which 
the pulley is mounted must be very firmly anchored. This is 
done by means of an anchor with four prongs, which bury 
themselves deep in the ground when the tension comes on 
the rope. While the plough is on its return journey in the 
direction of the motor waggon, the loose pulley is almost 
entirely free from tension, and advantege is taken of this to 
the anchor out of the ground by screw gearing driven 
rom the loose pulley. A second coupling then throws the 
loose pulley into gear with a ‘small drum, which winds 
on an anchored rope, and causes the pulley waggon to 
advance a step into position for the next furrow. The 
attendant then disengages the coupling, and allows the main 
anchor to fall down. As in steam ploughing, the motor 
waggon is advanced at the end of each traverse by coupling 
the motor to the driving wheels. Three men are required to 
attend to the plough. The depth of the furrow was 20 to 25 
om., the width about 180 cm., and the speed of ploughing 
1 metre per second. The consumption of current in the 


теда station varied from 80 to 50 amperes at the 500 


GAS v. ELECTRIC TRACTION. 


THERE can be no question of the efficiency of gas-propelled 
tramoars, nor probably of their cheaper first cost as compare 
with an electrical system, but the gas-propelled car has certain 
disadvantages from which the electrical car is free. 

Smell, no doubt, is one disadvantage. The exbanst of a 
gas engine is somewhat malodorous, but it may be retorted 
that a publio which has literally swallowed the horse, or 
much of what the horse has finished with, will scarcely 

ke at а gas engine. But the horse has hitherto 
been а sort of Hobson's choice, and it is matter 
of common observation that the public, which will un- 
1 Mine put up with anything third rate, so long 
as Шеге is nothing better, will no longer put up even 
With the second rate in the presence and possibility of the 
first rate, Again, the vital question with trams is that of 
rapid acceleration, and thongh the gas engine may have its 
constantly running fly-wheel to help the starting, there is not 
that large reserve of power to be drawn upon that there is 
with electrical driving, where a starting car can be drawn on 


the fly-wheels at the central station. We do not believe the 
gas саг is seriously vibratory, but we think on that score, 
also, the electrical tramcar will show a better record. Per- 
sonally, we would welcome the gas tramway in preference to 
the horse system. 

Gas does at any rate promise a better speed, and we 
might rely upon its infinence to put a stop, by the 
doubling of lines, to the disgraceful stoppages which 
characterise suburban London tramways at the passing turn- 
outs. A journey by а London tramcar seems to be an 
interminable series of waitings for the passing car which 
seems never to come. Better traction would attract so many 
more passengers, that it can scarcely be believed that the 
single line tramway would endare on any busy service. As 
regards gas traction, if the smell could be done away with, it 
would be an excellent system in London for ordinary bus 
traffic. The gas engine is not so odorous as the benzine 
motor, and the question of compression ie so small, that we 
wonder the British Gas Traction Company Lave never 
attempted to run a line of London omnibuses on their system. 
Gas traction has entered the field too late for it& own good, 
and at a perhaps awkward time for electrical: working. By 
its low first oost it appeals to the timid man, who is afraid 
to face the oost. of electrical work, and it may delay the 
highest class of work in some instances. 

Gas traction has been before the public nearly 20 years, 
the first patent which came under the writer's notice being 
taken out in Melbourne in the early eighties, but it is only 
quite recently that any serious effort has been made to 
push it, Electrical traction has made such rapid progress 
in America that it is bound to remain the first system every- 
where. Yet there is a field for the gas system which may well 
occupy a good many years to fill, and for temporary work it 
is unequalled owing to the ease with which it can be in- 
stalled wherever there is a public gas supply. But there 
must be a gas supply. The poorer gas of the producer 
would not stow into a sufficiently small space to be useful 
employed. Were this found practicable gas traction woul 
indeed become a formidable rival of electrical traction on a 
much wider field. But electricity will always command the 
principal position if by reason only for speed and aocele- 


ration. 


THE BREAKDOWN AT BRIGHTON. 


Dunne the past few weeks there has been quite an epidemic 
of failures of public and private lighting, including both 
and electricity. The latest, and, we hope, the final of thi 
series of extinctions occurred at Brighton on Thursday, 
October 20th. 

The reliable information to hand on the matter is but 
brief. A short circuit occurred in the armature of a 220-kw. 
dynamo, and the minimum current cut-outs of all the other 
dynamos in the lel operated thus automatically switch- 
ing off the whole station. In the absence of full details, 
including the sequence of events, any discussion of the 
IRA must necessarily be specalative and somewhat unpro- 

e. | ! 

Our 1 the Electrician, of October 28th aon- 
tains some editorial notes on the subjeot, and the issue of 
the same paper of November 4th contains two letters, ia all 
three oases suggestions as to the probable cause of the 
minimum cut-outs operating on a short circuit are made, 
and advice how to avoid such mishaps in future are freely 
offered. We imagine Mr. Wright must feel very much as 
Mark Twain felt when everybody offered him different 
remedies for his cold, and we have no donbt that as in the 
oase of the famous humourist, the result of accepting all the 
advice would be disastrous. The Hiectrician says: “One 
can cen conceive that if exoess current cat-oute or fuses 
were in series with each dynamo, а certain sluggishness 
in the minimum cat-out, in the case of an armature short 
circuit, would (italics are ours) blow the excess current cut- 
outs of all the other machines.” If the word might is sub- 
stituted for would, we agree; but it by no means necessarily 
follows. It is also stated that as it was essential that the 
current from the dynamos must have b2en enormonsly reduced 
in order that the cut-outs could operate, the explanation can 
only be sought in the dynamos themselves, 
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In the absence of details it is no use being dogmatio, and 
it is just possible that at the dynamo is not the only pace 
where the fault may be found. That the cut-out of the 
injured machine should not operate until the speed bad been 
reduced on all the others sufficie ntly to cut them out appears 
improbable, but, suppoeing this was the case, as suggested by 
our contemporary, the substitution of return current cut-outs 
would 26 improve matters, as these would be equally liable 
to stick. 

Mr. Wm. C. P. Tapper, whose letter appears in the Ele- 
trician of November 4th, seems perfectly satisfied that non- 
return cut-onts and separate excitation are not only 
absolutely essential, but afford complete security against the 
class of breakdown under consideration. То say that any 
form of automatic device affords comple'e security, is to make 
a statement which very few experienced central station engi- 
neer, we venture to say, would care to endorse. 

The suggestion of the other correspondent, Mr. Arnold 
Philip, raises a somewhat important and not improbable 
к He suggests the possibility of the shunt circuit of the 
damaged dynamo having been opened either accidentally or 
indentionally (italics ours) in order to prevent a complete 
burn out of the armature. Of courte, half a minute's 
thougbt would show the danger of this, and several other 
things that may be done without due consideration. It 
by no means follows that the men in charge of a station, 
when called upon to act in emergency, are always equal to 
the occasion, and а very simple blunder may pons most 
serious results, We do not suggest that any blundering has 
occurred, but if in the excitement some wrong move had 
been made, it would not have been an isolated case, and 
considerable nerve and presence of mind is essential at such 
times, Another possible solution, and one which we do not 
remember baving seen in print, is that the in 
demand upon the remaining dynamoe, due to short circuit 
of the faulty one, naturally caused a sudden rise in 
current in all the cnt-ont coils. This sudden rise would 
naturally induce s momentary current in the solid 
iron соге of the cut-out in the opposite direction, thus 
partially or poena depolarising it for au instant, when all 
the cut-outs would. at once operate. This could be easily 
proved, and if. found to be the cause, a laminated core would 
remove the trouble. 

Wbatever may have been the cause, we hope the Brighton 
engineers will publish the facte, as it is only by actual expe- 
rience that many difficulties are discovered and overcome, 
and any information which will help others to avoid similar 
accidents will be of great and universal advantage to the 
electric lighting industry. | 
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CORRESPONDENCE. 


Wire and Cable Testing. 


In reply to the request of Mr. O. F. Ashton-Pryke for an 
explanation of the apparent improvement in the insnlation 
of a cable under test by the ohmmeter, it seems to me that it 
may be due to one or both of two things. One explanation 
may be that the low reading at first obtained is due to the 
electrification of the dielectric (and this will specially be the 
case if the insulation is a compound and not India-rubber), 
although the fact of the needle remaining constant for nearly 
a minute tells against this theory. 

A better explanation is that the low insolation is due 
to dampness on the surface of the ends or “trims” of the 
cable ; this at first causes leakage, but by the current from 
the ohmmeter generator, the moisture is gradually evaporated, 
and the insulation consequently improved. 

This trouble may easily be overcome by pouring clean 
boiling paraffin wax all over the trims and back along the 
cable for abont 6 inches. If the phenomena is still present 
after this, the cable should be properly tested with the 
reflecting galvanometer and high voltage current, as the 
ohmmeter is at best à rough and ready instrument for getting 
at the approximate insulation of а cable. 

F. Pooley. 


strength, a strong argument in favour of this theory. 


Damovlin Copper Depositing Process. 


With reference to my letter in your issue of the 28th ult., 
and “Е, As" letter in your issue of the 4th inst., it is true 
that Alexander Watt believed at one time in burnishing 
with yielding surfaces, and I discussed the matter with him 
both before he took out his patent of 1891, and not long 
before his death. I looked into his matters carefully, as he 
wished me to interest myself financially in his inventions, 
but he had to admit that he had no practical experience of 
the manufacture of copper tubes, using soft burnishers. 
Speaking from memory, | think he claimed that the use of 
the soft burnishers prevented the formation of bubbles of 
hydrogen gas on the surface of the tubes. Mr. Watt wes, 
however, not the first to patent this, as there was а patent 
taken out practically for the same thing some time before 
1891. If*F. A.” is interested in the matter, I will turn 
up my papers and give him the date and number of the 
patent. The conclusion I have come to is, that the action 
of a hard burnisher is to mechanically press out the small 
particles of co that are deposited into tiny filaments 
or ribbons, and thus to give the copper article a fibrous 
character instead of a crystalline character. If you testa 
piece of Elmore tube parallel to the line of the fibre and 
across the fibre you will find a considerable difference in the 


F. 


Your correspondent “ A. F.'s” discovery of Watt's patent 
does undoubtedly constitute a good anticipation of tbe sgo- 
called Dumoulin , but there are earlier anticipations, the 
Elmore’s patent, рет in No. 15,831, of 1886, claiming 
burnishers, pressers, rubbers, &., and if these softer 
possessed any advantages over agate one would 
tentees to have used them. 

Your correspondent has hit the nail very squarely on the 
head in classing the so-called impregnator a “rubber,” that 
is also the term used in Elmore’s earlier patent. 

Wm. Brown. 


burnishers 
have expected the 


[Correspondence on this subject is now closed.—E»s. 
Exec. REv.] 


The Position of Draoghtsmen. 


The truth of the statement, made by A. I. E. E.“ in your 
last issue “that the premium pupil is ousting not only 
draughtsmen but many other classes of engineers,” is, I think, 
open to question. lf by “ousting” your correspondent 
means filling positions which draughtemen would no doubt 
prefer to their own I quite agree with him, but this is hardly 
the general meaning of the word. A man cannot be ousted 
from a position he has never filled. 

As the profession of electrical engineering advances there 
is а continually increasing demand for men who have under- 
gone a first-class technical training, and this demand is most 
successfully met by the premium pupil. If he has supple- 
mented his experience of from t to five years in the 
shops by a three years’ course at some well-known technical 
college, he will probably have obtained the best professional 
education it is possible to get. 

A draughtsman’s education on the contrary is confined to 
one or two years in one or two of the many different shops, 
and the rest of his time is spent in copying old drawings 
and adapting them to meet special oases. He haa, as а rule, 
no thorough grasp of the principles underlying the 
profession and is rarely conversant with ару but the 
most elementary of engineering problems and calculations. 
He is therefore quite unqualified for the higher branches of 
the profession, and can no more hope to compete with а man 
who bas undergone a special training than the chemist can 
with the doctor whose prescriptions he dispenses. А 

The positions occupied by men who have been premium 
pupils are usually those for which a draughtsman is not 
quite and therefore in no sense of the word can the 

ormer be eaid to oust the latter. 

After “АЛ.Е E. 8s“ first statement his letter appears to be 
merely a violent tirade, without a shred of argument, against 
premium pupils in general and "truth" in particular, 8 
tirade which is hardly justified by the somewhat flimsy 
excuse that his feelings have ran away with him. 
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It is amusing to compare the letter by A. I. E. E. with 
the previous one by “ Fact.” 

The latter says that the premium pupil at the end of his 
time “gets a comfortable job at a fair remuneration," while 
the former, on the other hand, says that the question of 
salary troubles him not at all, and he is quite content to 
work for about as much money as wou'd keep an ordinary 
individual in tobacco." 

A. LE. E.“ goes оп to say that pupils generally take office 
as assistant engineers, here I agree with him, and to the fact 
that for his abilities he is very often underpaid I also agree. 

This, however, is not ousting a draughtsman. In 99 cases 
out of 100 he would not accept the position of draughtsman, 
and hence he cannot oust him. 

I am not talking of apprentices, but at the same time, if 
в draughtsman does get his congé in order to make room for 
an apprentice, your correspondent may feel very sure that the 
draughteman is not wanted, and that replacing him hy an 
apprentice affords a good excuse for getting rid of him. 

suggest to A. I. E. E.” that he should read“ Fact’s " 


letter, which he does not appear to have done. 
Trath. 


E> — 


LONDON COUNTY COUNOIL. 


As will be seen from the following, the most important events of 
interest to our readers, at the weekly meeting of the Council on Tues- 
day, were the telephone question, and the position of the London 
United Tramways Company in relation to the three “ dead " sections 


in the county of London. 
Lospon UmrrEsD Tramways. 


Mr. Новиімам, on the motion for the reception of the report of 
the Highways Commiltee, asked the chairman whether the London 
United Tramways Company had undertaken to convert their lines in 
the county to the electric system. 

Mr. J. W. Beny, in reply, stated that the company had forwarded 
along letter on the subject, and that he would read extracts from 
it. Proceeding to do во (although he was rather indistinctly heard), 
the er observed that the directors intimated that, provided they 
could obtain the sanction of the Board of Trade, they were rcady to 
carry ont the Hammersmith section (conduit system) if the Council 
would enlarge the scope of its resolation so as to include the Gold- 
hawk Road section in the overhead system, and would extend for 
seven years the purchase-period of the company’s tramways. Ав 
a further matter, the company suggested that the Council should 
sanction the overhead system on the Goldhawk Read section in 
sddition to that in Uxbridge Road, leaving the Hammersmith length 
of line ont of the question altogether. І 

Commenting upon this reply, Mr. Bern remarked that, judging 
from its tenonr, there did not seem much prospect of the company 
carrying out the work. At the same time the Highways Committee 
had yet to consider the whole of the contents of the letter. 


Tum TELEPHONE SERVIOR. 


The Highways Committee announced having received a reply in 
reference to the recent request of the Council askicg whether the 
Postmaster- General intended, in view of the expressions of opinion of 
the Belect Committee on the Telephone Service, to take steps t> 
establish an efficient telephone system for the county of London. The 
reply from the Secretary of the Post Office stated that the report of 
he Select Committee was being considered by the Government, and 
that if the euggestions made thereia were adopted, Parliament would 
be asked to legislate оп the anbject. 

Та connection with this matter the Highways Committee drew 
attention to the recent statement made by the Postmaster-General 
to the Manchester deputation, on the Ostober 31st. Tne Dake cf 
Norfolk then stated that it must be taken as final that under no 
Circumstances whatever would a license be granted to the New 
Mutual Company, or to any other new company; that he could give no 
definite tion as to whether the Post Office would establish an 
«сіе excharge within tbe Manchester ares; that no license 
granted would extend beyond the year 1911; that he could give no 
Ptomise that if the Manchester Corporation were to establish a tele- 
Phone service of ita own the Post Office would in 1911 purchase it at 
a fair valuation, but that probably if the Corporation were to promote 
a Bill with that object Parliament would see that the Corporation 
should suffer no injastice; that he could not say whether the Post 
Office would next session promote a general Bill to empower munici- 
Palities to create telephone exchanges under authority conferred by 
Provisional orders; but that the Government after considering the 
„о of the Select Oommittee on Telephones would no doubt bring 
чайбы proposals for such legislation ав it deemed fit to give eff:ct to 

T of the recommendations of the Committee as it might adopt. 

The Highways Committee farther reported that: There is, in our 
Pinion, urgent necessity for the establishment of a telephone service 
the the London district, ia competition with the service provided by 
i National Telephone Company, and we think that every endeavour 
We be made expedite the matter. It would appear from the 

rom the Becretary of the Post Office, and from the reply of the 


Postmaster-General to the Manchester deputation, that there is some 
doubt whether the Post Office will at once, as it bas power to do, 
establish this competing service. It is now too late for the Council 
itself to ask in the ensuing session for powers to establish a London 
telephone service, and should the Government fail th«n to introduce 
а general Bill to enable lccal authorities to establish services 
for their respective districts, either alone or in combination, the 
matter will be very seriously delsycd, ard, of coarse, the period 
within which the local authorities can expect to recoup some portion 
of the outlay will bs shortened, ard may render it impracticable for 
them to undertake the service.” The Committee recommended that 
& letter should be forwarded to tke Postmaster- General embodying 
the views above quoted, and pointing ont the urgency and desirability 
of a decision being promptly arrived at by the Government as to 
whether the Post Office should establish a competirg telephone 
service. Thisrecommendation was unanimously adopted. 

Dr. CooPzB, be fore the adoption of the recommendation, asked the 
chairman of the Highways Committee whether it was a fact that the 
Corporation of Glasgow had received а license from tho Postmaster- 
General, and, if so, why Glasgow should have powers which were 
refused to the London County Council. | 

Lieut.-Col. Fosp said that it was a public scandal that those 

in trade and commerce should be deprived of a reasonable 


engaged 
tele phone service. | 

Mr. J. W. ВЕнн, in the course of a long reply, stated that he could 
not answer for the reasons which governed the Postmaster-General. 


Glasgow had succeeded, but so far as London was concerned they 
had not made any advance. The delay in the matter was a serious 
thing for London. It was five years since the Council had devoted 
attention to the matter. Since then they had persisted in the direc- 
tion of obtaining improvements, but, as far аз the company was con- 
cerned, London had been afflicted with a bad se vice, ruinous charges, 
and limited users; and they had insisted from the first that the 
killing of competition by the Post Office authorities had been the 
cause Of all the troubles. The report of the Selcct Oommittee on 
Telephcny bad justitied the action of the Council, but unfortunately 
the Postmaster- General did not accept the roling of the Select Oom- 
mittee. He ventured to say that the Postmaster-General did not 
require any legislation to grant licenses, and he was extremely 
that in consequence of the late arrival of the Pest Office reply, the 
Council was unable at that period cf the year to enlarge ite Parlia- 
mentary notices in order to follow the example of Glasgow and 
and secure a telephone service for themselves. | 
Proceeding, the speaker said that London was being punished by 
no less than £50,000 a year in regard to the telephone service. The 
rental was only from 10 to 12 guineas in the provinces,as against £20 in 
London, where scme £50,000 to £60,000 per annum was paid more than 
they ought to have to do. The company, in order to secure a monopoly 
had purchased the undertakings of 13 companies, and on going into 
figures, the speaker found that London had to pay the dividend on 
the watered capital consequent upon the purchase. The company 
declared that the Council had refuscd to consent to an underground 
service. Well, the position was this: The Council offered to give the 
facility if the company would place it on terms similar to those 
obtaining in Leede, Manchester, Liverpool and elsewhere, of a service 
at £10 103. per annum, and of the payment of a :ental for the use of 
the streets to the extent of 5s. for each subscriber, 103. for each large 
junction box and 5s. for each small jurction box. The Council had 
asked the oc mpany to do the same іп І’ ndon, and then they would 
proceed to business. If the terms in those cities were moderate, 
they only asked for moderate terms for London. In conclusion, Mr. 
Benn stated that all ible pressure would be brought to bear 
upon the Postmaster-General in order that London might have an 


efficient service at an carly date. 
LIGHTING OF CrsEMATOGBAPH LANTERNS. 


In connection with the recent accident at the Tivoli, the Theatres 
Committee reported having considered the question of revising the 
regulations respecting the use of cinematograph lanterns in premises 
licensed by the Council for public entertainments. The Committes 
stated that the chemist, af.er conferring with the chiof officer of the 
Fire Brigade, the architect, and some of the principal makers of the 
lanterns, had drawn up revised regulations which the Committee 
thought the Council should substitute for those now in force. Among 
these regulations, which the Council adopted, the following may be 


mentioned :— 
body of the lantern shall be constructed of wood or other 


The 
non-conducting material, and shall be coated inside with asbestos, it 
shall also have an inner lining of sheet iron, and an air space shall be 
left between the iron and asbestos lining. In the bottom of the 
lantern shall stand an iron tray, which shall be surrounded Ta 

vi 


` vertical edge at least 1 inch in depth. The lantern shall be pro 


with a metal shutter, which s fall freely between the source of 
light and the condenser. This shutter shall be immediatel dropped 
the film, 


in the event of any accident to the ap 8 or stoppage 
and shall only be raised when the An 161 in motion for the purpose 


of projectíon. 

Where possible the electric arc light shall be adopted as an 
illuminant, the usual rules for securing safety in an electric 
installation being observed. Ether and other inflammable liquids 
shall not be employed under any circumstances for producing light. 
If limelight be used in the lantern the general regulations for its 
safety, which are issued by the Council, shall be complied with, and 
any additional precautions which the Council may deem necessary 
for securing safety shall also be adopted. The use of acetylene gas 


is not permitted. 1 5 

The space in which the cinematograph stands shall, where possible, 

be illuminated by electric glow lamps; but a miner's safety lamp 

may be substituted, if necessary. No naked gas or oil flames, or 

matches, shall be allowed in the space. The lighting of the hydrogen 
D 
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flame іп! the- lantern shall, be accomplished by means of an electric 


light r. 
Loans РОВ WORKS. 


It was resolved, on the recommendation of the Finance Committee, 
to lend £10,490 to the Hampstead Vestry for additions to the plant 
at Lithos Road generating station, and £6,780 to the Islington Vestry 
for electric lighting purposes. As, in each case, the repayments will 
be spread over 42 yeara, the Council decided to inform the two 
authorities that it would not sanction the raising of any loan to re- 
place the plant and machinery which may be necessary during the 
currency of the loan, and that renewals wculd bave to be provided 
out of a sinking fund or from maintenance account. 


LEGAL. 


Boron, FRENCH, AND Bol wan v. THE ALEXANDRA PALACE 
ELECTRICO RAILWAY. 


AT the Wood Green County Court on 8th inst., his Honour Judge 
Edge, Q.C., bad before him three actions for damages for 

injuries arising out of the accident on the electric railway in the 
Alexandra Palace тош on Whit Monday last, when several pes- 
sengers were injured. 

The defendants did not appear. 

Mr. Davies appeared for the first plaintiff, Mr. Boyce, а clerk, 
who claimed £20 5s. His case was that he and his wife were pas- 
sepgers in a car on tbe railway which was descending the slope from 
the Palace to Wood Green. The car ran away at a great speed, 
covered the whole length of the line in a very short space of time, 
and smashed into ancther car standing at the end. They were 
seriously injured. i 

His Ноноов gave judgment for the amount claimed, with costs. 

Mr. WriNDsoB appeared for the next plaintiff, а Mrs. French, who 
bad been paralysed since the accident. She claimed £10 da 

His Ноноов, in giving ber judgment, with ccsts, thought the claim 
very moderate for such injuries as plaintiff received. 

Mr. WiNpsoR also represented John Bulwer, a нш, who 
claimed £20 for the nine days he was incapacit through the 
injuries he sustained. 

The Junas thought £10 would be sufficient in this care, and gave 
plaintiff judgment for that amount, with costa. 


WINFIBLD v. MATTHEWS. 


В.ғовв Mr. Justice Lawrence and a special jury in London on 

Tuesday, plaintiff, a young man, secured a verdict for £300 against 

defendant, who was responsible for injuries suffered by him in January 

last. It was stated that defendant was erecting electric light standards 

in Chalk Farm Road, and one fell on plaintiff's foot and caused such 

шеле as required it to be amputated. He was laid up for over 
5 weeks. 


BUSINESS NOTICES, &c. 


Alleged Perjury.— On 4th inst. John Limbrey Higgs, 
of Delahay Street, Westminster, appeared before Mr. Lusbington, to 
an adjourned summons charging bim with having committed perjury 
in his examination in respect to the liquidation of the LES. 
Accumulator Company, of wbich he was а director. Мт. Horace 
Avory and Mr. G. A. Bcott supported the summons; Mr. Charles 
Mathews and Mr. B. Dennies represented the defendant. It is 
alleged that in December, 1893, the defendant agreed to purcbase the 
patent cf an electrical accumulator for £2,000, and promoted a 
company to provide the purchase money. A sufficient sum not being 
aubecribed, in May, 1894, he mortgaged the patent license to a Mr. 
Walton for £1,200, and subsequently sold the license to the I.E.B. 
Accumulator Company, of which he was a director, for £2,000. This 
company went into voluntary liquidation, and it is alleged that in his 
examination as a director, in order to justify his sale of the patent to 
the company, he falsely swore that the mortgage was paid off prior 
to August, 1895, when in fact it was not paid until ber, 1897. 
Further formal evidence having been pL nee the summons was 
adjourned for a fortnight. 


Announcement.—In our last issne we referred to the 
liquidation of the British Incandescent Electric Lamp Company. 

e understand that the company is merely winding u voluntarily 
for the purpose of reconstruction, this being necessitated by the want 
of additional capital. The works at Willesden Junction are being 
extended and larger plant put down to cope with increased business. 
The new company is known as the New British Incandescent Elec- 
tric Lamp Company, and ita registered office is Suffolk House, E.C. 


Books Received.—“ A Middle Algebra,” by Wm. Briggs 


and d. H. Bryan. W.B. Clive, University Corres dence Coll 
Press, London. 33. 6d. f ty pondence ege 


„Electrical Engineering for Electric Light Artisans and Students,” 
by W. Slingo and A. Brooker. Longmans, Green & Oo., London. 12s. 


Electrical Wares Exported. 
WI Expme Nov. Этн, 1897. | Wi Енріма Nov. 9тн, 1898. 
6 8 £ 


& 
Adelaide e .. 24 0 | Adelaide 1,148 0 
8 Teleg. mat.... 20 0 Bombay és .. 54 0 
ns .. 120 0 Boulogne ves . 17 0 
Antwerp sie .. 81 0 | Brisbane бә .. 414 0 
Auckland = .. 630 0 | Calcutta es .. 50 0 
Bangkok jas .. 44 0 | Саре oon .. 60 0 
Bombay gis .. 238 0 | Colombo we .. 225 0 
Buenos Ayres ... ... 115 0 Durban. 775 0 
„ Teleg. mat. 13 0 London .. . 851 0 
Calcutta ЖР .. 928 0 | Gothenburg. Teleg.mat. 23 0 
Саре Town  .. .. 248 0 | Hamburg .. 190 0 
9h or оома o 76 0 
ak ea Tm ; 0 
Demarara iss .. 15 0 Malta wes .. 86 0 
Darban ... M .. 971 0 | Melbourne. Teleg. mat. 491 0 
Gothenburg .. 60 0 | Montreal re .. 123 0 
Hamburg ss .. 70 0 | Ostend ... T .. 64 0 
Hiogo .. ian * 67 0 о... oes .. 239 0 
Launceston... .. 19 0 | Rio de Janeiro... .. 65 0 
Lyttleton 8 .. 24 0 Bt. Petersburg ... * 390 0 
Madeira ... 298 .. 140 0 | Shanghai sae .. 156 0 
Madras ... "A .. 12 0 | Stockholm Р .. 470 0 
Marseilles id .. 31 0 | Sirlina ... ans 63 0 
Melbourne. Teleg. cable 601 0 electric detonators 
Montreal ee . 93 0 | Sydney .. wee .., 655 0 
Naples ... er .. 450 0 ellington  .. * 942 0 
Philadelphia .. 188 0 | Yokohama . 2,216 0 
Port Elizabeth ... .. 826 0 
„ Teleg. mat. 180 0 
Shanghai i *. 155 0 
Bingapore des . 82 0 
is Teleg. mat... 32 0 
Btockho Un .. 1,050 0 
- Teleg. mat. 612 0 
B eee aes ... 1,105 0 
Wellington .. 726 0 
j Teleg. mat. 2,470 0 
Total £11,274 0 Total £9,003 0 


Foreign Goods Transhipped. 


Sydney. Telep. mat.. 20 0 
Trinidad "d .. 15 0 
Total £35 0 


Bankruptcy Proceedings.— Under the failure of Jacob 
Geetman, otherwise Jacob Goodman, gas and electrical fittings 
dealer, recently carrying on business at 48, Commercial Street, E., as 
J. Goodman & Co., the bankrupt attended at the London Bankruptcy 
Court last week for his public examination. He has filed accounts 
showing liabilities £3,850 15s. 8d. against assete consisting of £4,000, 
shares in J. Goodman & Co., Limited, which has been wound up in 
voluntary liquidation. The evidence of the bankrupt showed that he 
came over from Germany in 1889, and was in employment until 1893, 
when without capital he commenced business at 3, Broad Street 
Buildings, as the Victoria Lamp Maintenance Company. After 
trading there for 16 months he altered the business to J. Goodman 
and Oo., electrical engi „and shortly afterwards, having inherited 
about £500, to that of gas and electric fittings dealers. subse- 

uently removed to 20, New Broad Street, and from thence to 48, 

mmercial Street, E., where he traded until last April. The business, 
wbich was then insolvent, wasin that month converted into a private 
company styled J. Goodman & Co., Limited, the debtor 
appointed as managing director at a weekly salary of £5, an 
receiving 4,000 £1 shares in the company. The company undertook 
to discharge the outstanding liabilities but was unable to do so, to 
which fact, combined with loss on the trading and lack of capital 
the bankrupt ascribed bis failure. The examination was concluded. 

The first meeting of creditors in the failure of Olaude Vantin, 
metallurgist, will be held at Bankruptcy Buildings, Carey Street. 
E. O., on November 11th, at llam. The public examination will take 
place on December 6th, at 11.30 a.m. 


Dissolution of Partnership.— Messrs. R. О. Wright 


and T. J. Palmer (Russell О. Wright & Oo., electricians, electro 


metallurgista, &c., Blackburn and Darwen) have dissolved partnership 
by mutual consent. - Debts will be attended to by T. J. Palmer. 


Liquidation Notice.—At a meeting of Messrs. Easton, 
Anderson & Goolden, Limited, held at Broad Sanctuary Ohambers on 
October 28th, it was resolved that as the company cannot, by reason 
of its liabilities, continue the business, that it be wound u 
voluntarily. Mr. W. B. Peat, 3, Lothbury, E.O., was аррош 
liquidator. 

The Boilers at Hull Electricity Works, — The 
Lancashire boilers for this station, which we described in oar last 
issue, have been supplied and erected by Messrs. Tinkers, Limited, 
of Hyde, near Manchester. Each boiler is 30 feet long by 8 feet 
diameter, and is designed for & safe working preseure of 150 ver 

square inch. These boilers are stated to embody all reo 
improvements, and are furnished in the most complete manner "a 
the reliable fittings and mountings, and are generally fully up 
the standard of excellence for which Messers. inkors are so just 
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renowned. Since erecting the above boilers, Messrs. Tinkers have 
received a repeat order for an exactly similar plant, eviderco that 
the Corporation are satisfied with the manner in which they have 
carried out their part of the contract, and also with this type of 


boiler for electric light purposee. 
Change of Address.—Messre. Le Carbone announce 
thet on and after the 11th inst, their address will be 36, Lime Street, 


EC. 
Copper.—The effect of the gradual depletion of the stook 


of copper, brought about, says the Financial News, by the almost 
continuous excess of deliveries over supplies, is most signally shown 
ice of g.m.b.’s and standard copper per ton 


by the fact that the price 
has now reached a higher point than has been touched for many 
The statistics furnished by Messrs. H. R Merton & Co. 


show that the deliveries in October totalled 19,585 tons, while the 
supplies only reached 17,800 tona—a difference of 1,785 tons—and 
the stock in England and France and afloat thereto is thus brought 
down to 25,798 tons against 27,583 tons at the end cf September, 
and against 34,389 tons on October 31sf, 1897—a decrease on the 
year of no less than 8,591 tons. Tho price has accordingly risen to 
£54 15s., which marks an advance of £2 8s. 9d. on the month, and 
of no less than £7 on the quotation at the end of October, 1897. The 
supplies from North America are decidedly below the monthly 
average for the past year, and are 1,307 tons below the September 
t 


Cut-outs.— Messrs. Williamson & Joseph, Limited, of 


Northampton Grove, Canonbury, N., have acquired the sole license of 
the well-known Prentice patent automatic cut-outs. 


Disclaimer.—Mr. A. E. Bennett, Examiner to Con- 
solidated a cam Company, Coventry, writes to point out tbat the 
reference to Mr. A. E. Bennett in Messrs. Williamson & Joseph's 


announcement in our last issue, does not refer to him. 


Dividend.—A first and fi nal dividend of 1s. 104d. in tte 
£is le on November 17th at 3, Grimshaw Street, Burnley, in 


the failure of J. Fletcher and J. A. Hirst (Fletcher, Hirst & Oo.), 


electrical and mechanical engineers, Burnley. 


Electric Power Transmission in Russia.—A central 
power station is being established at the Ischora shipbuilding and 
engineering works at Kolpino, Russia, not d for the electric 
lighting of the works, heaters for the electrical operation of the 


cranes and the machine too 


Electricity for Mines Drainage.—The South Stafford- 
shire Mines m Oommissioners have кас in committee 11 
new scheme c pumping prepared by the general manager an 
engineer (Messrs. E. How in E. B. Martin) and it has been 
decided to negotiate with the British Electric Traction Company, 
Limited, which has undertaken the Black Country electric tramway 


Fire—The fusion of an electric wire is supposed to have 
originated an outbreak of fire in a draper's shop at 51, Stratton 
Ground, Westminster, late on Saturday night. 


Fire Alarms.—The Brentford District Council has 
resolved to terminate its contract for electric fire alarm supply with 
Messrs. Stewart & Moore. The dispate between the parties is who 
shall bear the expense of false calls during the time the wires are 
under the Сао of the contractors. 

The Newport (Mon.) County Borough Council has been considering 
the subject of electric fire s for the streets, and such a system 


is to be uced. 

Catalogues, &c.—Mr. James Pitkin, of Red Lion Street, 
Clerkenwell, has issued descriptive pamphlets of his ammeters, volt- 
meters, and recorders, which have been supplied to а large number 
of electricity works in this country. Recording instruments are 
an absolute necessity in every central and sub-station, as correct 
records of the variations are most essential from every point of view. 
The Holden hot-wire recording voltmeter and ammeter, also the 
dead-beat magnetic recording ammeter for direct currente, are illus- 
trated and described, prices being also mentioned. 

Messrs. Flather & Son, of Park Electrical Works, Leeds (whose 
London and Southern Counties representatives are Messrs. E. H. 
Gudgeon & Oo., of 85, Finsbury Pavement, E.C.) have issued a list 
of their continuous current dynamos and motors, giving specification, 
tabulated details and prices, also the Flather enclosed continuous 
Current motor. 

Messrs. Drake & Gorham send us a copy of their latest cata- 
logue of electric lighting plant, brought up to date. By means 
of a thumb index reference to the various sections of the cata- 
logue is made easy. The plant and accessories described comprise 
boilers, steam, gas, and petroleum engines, continucus current 
dynamos, D.P, storage batteries, tbe Neville automatic accu- 

nlator switch, for which the firm are sole agents in tbis country, 


m 
| belting, cables, and wires. There are numerous íypes of switches 


lor various kinds of work, measuring instrumente, incandescent 
Р, and а large number of other articles for use ia con- 
nection with electric lighting installations. Particulars are given 
of the Jandus lamp, the sale of which we understand is increasing 
very rapidly, and this has necessitated still farther extensions in the 
стон and staff to cope with the orders. The catalogue will be useful 
or electricians and the trade generally, while there are also special 
features of interest to architecte, clarks of works, and others, as there 
he stated the approximate initial outlay necessary in lighting country 
Ouses, and aleo particulars as to the working costs. Specimen 
estimates for 50 and 100 light private installations are found among 
other useful matter, 


Hart’s Patent Automatic Flash and Search Light.— 
This apparatus is arranged and operated so that a powerfal beam of 
white or coloured light can be caused to trace out avy desired path, 
whether a simple circular one, or one of a complex nature, such, for 
example, as that represented by the curves seen on the back of 
а watch. The apparatus is entirely automatic in its action, and, 
being operated by electricity, can be worked from any direct or 
alternating electric circuit, and, consequently, when once started it 


requires no further attention, and will continue to describe its path 
for any desired length of time. The stopping is effected by simply 
switching off the current. The apparatus will be found to be of the 
greatest utility as an automatic search light for use on land, on ship- 
board, or for coast or harbour defence. For this purpose a large siz3 
of apparatus and a powerful light are employed, and the gearing is 
во arranged that every part of the harbour, or waterway, is succes- 
sively illuminated by the travelling beam. Again, the apparatus can 
be utilised to detect the approach of a hostile force, or of spies, while 
an army is perg liek for the night; and it can also be applied 
to lightships and lighthc uses, as well as to ocean-going craft of all 
descriptions. One of these new search lights, shown in the illustra- 
tion, was exhibited on the great wheel at Earl's Court during the 
1898 exhibition, and projected its beam of light through a complex 
path, such as that before mentioned, and was found to successively 
illuminate almost every part of the exhibition grounds; i¢ was also 
plaialy visible for a great distance outside of the grounds, and thus 
рте itself to be a great attraction. The apparatus is capable of 

ing used for displaying in shop windows for decorative 
illuminations and а variety of other purposes; it should also be fcund 
useful for producing st g light effects on the stage, being fitted 
with clear or coloured electric lamps acoording to requirement. In 
the absence of an electric circuit the apparatus can be operated by a 
clockwork or other motor, the light in this case being obtained by oil 
or by oxy-hydrogen or other gas. Mesers. Niblett & Sutherland, of 
61, Chandos Street, Strand, have the matter in hand, and havea work- 
ing model on exhibition in their showrcome. 


India-rubber.—Messrs. Jackson & Till’s November 1st 
statement of stock of India-rubber in the United Kingdom shows 
that this year the total is 2,126 lbs. against 1,116 lbs. for 1897, and 
1,875 lbs. for 1896. "The prices for November this year are higher all 
round than in the same month of the two previous years. | 


A Liverpool Journalist’s Error.—Messrs. R. W. 
Blackwell & Co. stand on their defence in the Liverpool Post of 
November 8th. А writer on the staff of that paper has been making 
а com of the Glasgow and Liverpool electric tram aystems, 
and while praising the former very highly, he speaks іп anything but 
congratulatory language of the latter. From his romarks it is clear 
that he is a stranger to his subject, otherwise he would not have said 
that the contractor for the overhead wcrk at Liverpool had had no 
previous experience in this class of construction. Tbe statement ie, 
of course, calculated to harm the firm locally, therefore it is nct 
surprising that they refute the charge of inexperience. Everyone 
who knows mach about electric traction work in this country is well 
aware of the fact that Mr. R. W. Blackwell and bis partner, Mr. 
Philip Dawson, have had a very wide connection with electric tram- 


way enterprise both at home and abroad. 


Main Box Explosions. — Two main box explosions 
occurred in the Strand, outside Messrs. W. Н. Smith & Sons’ establiah- 


ment, on the 5th inst. 
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Lamp Fittings.—The Edison & Swan United Electric 
Light Company are now supplying a fitting, as shown in the illustra- 
tion, which has been specislly designed for use with high candle- 
power lamps (200 and 300 C. P.). It is claimed to be particularly 


suitable for outside and shop window illumination, the globe car ier 
being so arranged that the internal part of the fitting is not affected 
by the weather, whilst the uppermost hood can be adjuated to allow 
of sufficient ventilation. | 


New Premises.— Mr. R. Plummer is abont to open 
premises in Leyland Arcade, Lord Street, Southport, as an electrical 


engineer. 
Messrs. Chovell, Simons & Co. have opened premises in Castle 
Yard, Richmond, as electrical engineers. 


Paris Fire Alarms.—It is stated that the special lines 
of fire alarms in Paris compiise about 60 miles of telegraph and 
140 miles of telephone wires, while there are 401 public telephone fire 
alarms and five electric. There are 310 alarms belonging to 
private individuals or business firms. 


Release of Trustee.— The London Gazelle contains 
notice of the release of trustee on tember 27th (Mr. H. L. Price, 
of Manchester) in the matter of E. H. Berry (E. H. Berry & Pope), 
electrical engineer and contractor, Burnley. | 


The Society of Model Engineers.— Under the forc- 
going title, a new society has becn formed, baving for its objects the 
discussion of matters relating to the ccnstruction and working of 
model “р dynamos, motors, steam and electric laur ebee, tools, 
and small mechanical and electrical apparatus generally. The firat 
meeting took place on November 2nd, at the Memorial Hall, 
Farringdon Street, E.O., Mr. Percival Marshall, A.I.M.E., pre- 
siding over a gathering of about 50 members and friends. А umber 
of interesting models were exhibited on this occasion, including scme 
amall locomotives, a model gas engine, а small high-epeed vertical 
engine, and a variety of model dynamos and motors, several of the 
latter being shown at work. The annual subscription to the society 
is 10s. 6d., and the secretary, Mr. H. Sanderscn, “The Mount,” 
eng to whcm applicaticns for membership should be 
ad 


Wigan Exhibition.— In connection with the Wigan 
Exhibition some of the public streets are lighted by electzic arc 
lamps. For lighting the hall there are eight arcs and 100 incan- 
descents. Among the exhibitors are the British Blahnik Arc Light 
Company, o£ London, who show various types of arc lamps, including 
the Borland scissors lamp, and their own newest type double-carbcn 
50-bcur lamps. This exbibit also includes a 2CO-light dynamo, 
diiven by an Eclipse gas engine, and an enclosed metor, as 
well as various switch and fuseboards, Mercier’s mining belle, 
transformers, seaich lights, &c. The exhibition remains open 
until December 7th. 


ELECTRIC LIGHTING NOTES. 


Aylesbury, — The District Council hes appointed 
Mr. F. Н. Medhurst to report on electricity. 


Belfast.—The electrical engineer has been authorised to 
advertise for tenders for additional plant required at the new 
station, and to arrange for the lighting of the Whitla Street fire 
station by contract, the committee not being in a position to compete, 
or desirous of competing, with the local firms in executing such work. 


Bermondsey.— Notice of the application of the Vestry 
for a provisional order appeared in the London Gazette last Friday. 


Bexley.—The new Jarge Lunatic Asylum of the London 
Oounty Council at Bexley, is being electric lighted by Edmundsons, 
Limited, under the superintendence cf Mr. G. T. Hine, architect, 
and Mr. A. A. Campbell Swinton, consulting engineer. There will 
be some 3,2CO elcctric lamps and electric generating plant of 300 
kilowatts capacity, As tbe area covered is very considerable, the 
N system of distribution is being employed, with 200. volt 

mps. 


Bloemfontein.—The Town Council of Bloemfontein 
bas, according to the Standard and Diggers“ News, decided to 
Meisrs. Reunt & Lenz's (Jobannesburg) tender for the installation 
of electric light for the town at a cost of £17,405, payments to 
extend over to the year 1901. 


Bournemouth.—The Bournemouth and Poole Electric 
Light Company’s request for ccnsent to their proposed application 
for a provisional order has been referred to the General Purposes 
Committee. Meanwhile the Council has fixcd upon an area for 
supply under the order it proposes to promote for a municipal 
plan 


Bow.— The Vestry has decided to defer the question of 
electric lighting at the baths in Roman Road until the Poplar Board 
of Works announce their charges for supply. The Board of Works 
engineer is at present preparing specifications, and current may be 
supplied in about 12 to 15 months. 


Bromley.—The Electric Light and Power Company, 
Bromley (Kent) will shortly be in а position to provide electric 
energy for the purpose of supplying the new illuminant in the town 
and district. Mr. J. C. Gamlen is the resident engineer. The eleo- 
tric lighting station only requires a shaft (which is now being built) 
to complete it. A great deal of the plant is in position; cables have been 
laid almost throughout the entire district which it is proposed to 
supply, and within the next month or six weeks the Electric Light 
Company will be in full swing. Already several private installa- 
tions have been supplied with power by the company. 


Cardiff.—At a meeting of the Cardiff Governors under 
tbe Welsh Intermediate Education Act, it was resolved that the new 
buildings be lighted by electricity, and that the tender of Mr. B. F. 
Walker to mske the installation for £465 be adopted. 


Cheltenham. — At the municipal offices on November 
4th, Lieut.Col A. C. Smith, R.E., Local Government Board 
Inspector, held an irquiry regarding the applications of the 
Town Council for sanction to borrow £17,000 for азн 
of electric lighting. Among those present were Alderman 
Norman (chairman of the Electric Light Committee), and Mr. 
M. H. Kilgour (borough elec:rician). The town clerk stated 
that up to the present time the Corporation had borrowed £68,152 at 
various peri. ds for electric lighting purposes, and had spent £64,107, 
leaving a balance of £4,045 applicable to extensions and machinery 
sanctioned in tbe last loan in February of this year. Owing to the 
demand for electric light it was necessary to make further extensions. 
Alderman Norman then gave some statistics relative to the progress 
of the electric lighting of the town. During the year 1895-6 they 
sold 47,700 units, the gross receipts being £1,050; the next year the 
figures wero 90,300 units and £2,040; the following year 140,600 
units and £3,215; and that of the current year he estimated at 
204,200 units and £5,020. The first year there was a deficit on the 
working expenses of £622, but the next year there was a surplus of 
£54, which was increased the following ycar to £1,262 ; and this year 
the surplus would be about £3,000, sufficient to pay the whole of the 
interest and amount required by the sinking fund. Inthe first year 
there were only 19 customers, on October 24th last there were 269 
castomers with 17,400 8-candle-power lamps. For street illumina- 
tions 131 arc lamps were in use, and, compared with other towns, the 
financial success of the electric light in Oheltenbam was very great. 
Mr. H. Kilgour then stated that if the steady increase of the past 
two years were maintained, and he had no doubt that it would be, 
the present works would be unable to cope with the demand. 


Derby.— Mr. Wilmshurst, the new electrical engineer, 
entered upon his duties on October 31st. Several amall extensions to 
mains bave been agreed to conditionally. 


Diss.—The District Council has вргеед to the request of 
the Suffolk Electricity Supply Company for crossing the streets with 
their wires to supply current to consumers. 


Dreghoru,— Messrs. Kenneth have had plant fitted up at 
their Mongomeriefield Colliery, Dreghorn, in order to provide an 
installation of the electric light for their brickworks, colliery, 
puer тоз and offices in the village. The current was turned on 

w 


Dublin.—There was a brief failure in a portion of the 
street and private lighting on Saturday last. | 


Durham.—The City Council held a special meeting on 
Monday to consider the desirability of applying for a provisi 
order. A report by Mr. Hawtayne recommended the installation of 
a plant of 350 kw. capacity at first, the low tension direct current 
system to be adopted. The total cost fora plant of the capacity of 200 
kilowatte, which would meet the requirements of the city, he estimated 
at £17,350 ; a plant of 350 kilowatts, which he considered it would be 
tbe wisest to instal, would cost £2,000 more, making a total of 
£19,350. At a charge of 54d. per Board of Trade unit, he estimated 
а gross revenue of £2,956 12s., and this, with the working expensed 
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amounting to £1,767 10s., would leave a gross profit of £1,189 23. 
The repayment cf capital and interest at 5} per cent. on £17,500 
would amount to £918 15s, which would leave them a net profit of 
£370 78. on the smaller scheme. If the largersckeme were adopted, 
the working expenses would be £1,820, the gross profit £1,136 12s., 
and the net profit £112 17s. 

The Sedgefield Asylum visitors, in their report to the Durham 
County Council on November 10th, reported that they had determined 
to instal electric light in the dining hall, the east and west wings 
of the main building, and in two of the principal wards. Arrange- 
ments had been made with the Corlett Electrical Engineering 
Company, Limited, for carrying out the work for £1,638. The 
contract was approved, and the seal of the Council affixed. | 


Farnham.—The District Council bas deferred congidera- 
tion of a report from Mr. F. Warden-Stevens on electric lighting until 


May next. 


Hampstead.—The Vestry have requested their Finance 
Committee to consider the question of providing a reserve fund for 
the electric lighting echeme of the parieh. The Lighting Committee 
has recommended that this shall be done ont of the profits of the 
installation, which are about 10 per cent. on the capital borrowed, in 
order to provide for renewals and repairs of machinery, &c. 

There was a partial failure of the Vestry’s private lighting last 
Satarday night. 


Hartlepool.—The Corporation’s notice of application for 


a provisional order is filed in Tuesday's London Gazette. 


Heckmondwike.—The District Council have decided to 
take the advice of an electrical engineer with a view to putting down 
a plant for public and private lighting. There are 28 applications 
for the ports but for the present the Council will not go beyond 
faking the advice of an expert. A Committee has been appointed to 
orerhan] a detailed report on a scheme proposcd half a desen years 
ago, when the town decided against it. 


Heston-Isleworth.—The District Council on То sday, 
on the recommendation of its Lighting Committee, resolved next 
year to apply for an order to light parts of their district by elec- 
tricity, It was openly stated that this was intended to cteck all 
proposals by private companies. 


. Hall.—A Local Government Board inquiry, re applica- 
tions to raise loans, was held on 1st inst. The sum included £25,000 
for electric lighting purposes, and £4,103 for the purchase of eite for 
dust destructor. 


Islington.— The vestry clerk, Mr. W. F. Dewey, read 


A letter at the last meeting of the Vestry from the clerk to the London 


County Council referring to the London Overhead Wires Act. The 
Council inquired whether the Vestry bad appointed any inspectors 
under the Act, and whether any steps had been taken in regard to 
the question of enforcing the bye-lawa made underthat measure. In 
the event of any action having been taken, the Council desired to be 
furnished with particnlars of the cases for the information of the 
Highways Committee. It was decided to refer the matter to tke 
Works Committee, with power to act. At the next meeting of the 
Vestry, Mr, Stonelake will move that the Electric Lighting Committee 
should be instructed to report the cost of providing the electric light 
from Highbury Corner along Canonbury Road and New North Road, 
in order that the Islington installation may meet the electric lighting 
system being at present carried out by the Vestry of Shoreditch as far 
M the boundary of that pariah. 


_Lambeth.—The South London Electric Supply Corpora- 
lion has not yet completed its own installation, but, pending such 
completion, a supply for lighting certain premises i8 obtained by 
contract with another electricity company. The consumers who are 
availing themselves of such supply in Brixton, Lambeth, and Tulse 
Hill were last week inconvenienced by a failure, the lights being out 
for about a couple cf hours. A breakdown ofa transformer ія the 
alleged cause. | 


larne,—Mr. M. Greeves Smyth, manager of the Larre 
Light Works, Limited, writes as follows:“ My attention has 

drawn to a note in the issue of the Егкотвіслг, Review, dated 
October, 28th 1898, referring to а failure of the electricity supply in 
on the 21st ult. The note is misleading; for the failure was 

but a partial one, and the streets were not left in total darkness. The 
cause was а hot bearing upon one of the alternators, which necessi- 
ao shutting down of a pair of feeders for a very few minutes 


Leyton.—The District Council bas resolved to extend the 
mains vid Leyspring Road to Bushwood Road at a cost of £650. 
The additional battery is now in operation at the electricity worke, 
and the new engines are now nearly ready for running. 


Lincoln.—The City Council has resolved to make appli- 
cation to the Local Government Board for power to borrow an 
additional £10,000 for electric light purposes. It is stated that about 
four miles of cable have been laid, and that the light will be available 
Ш а few weeks at most. To meet the demands of the citiz:ns, the 

finds it already necessary to extend the milesge to about 10, 
and the power from 5,000 to 18,000 8-C.P. lamps. Hence the proposed 
increased expenditure. 

Llandudno,— The electric light was switched on for the 


time at Llandudno on Saturday by Mr. T. T. Marks, the chair- 
man of the District Council. үүнүн those who were pretent at the 


inauguration were Messrs. W. H. Preece, O.B., the chief electiician of 
the General Post Office, and A. H. Preece, consulting engineer for the 
work. The works have already cost £25,0C0, and it is estimated that a 
further expense of £6,000 will be involved. 


London, E.C.—Mr. A. A. Voysey, the electrical engineer 
for tbe City, has just presented to the Court of Common Council his 
report on the work of his department during the past year. It 
appears that 78 meters were submitted by consumers to thc engineer 
for testing during the pericd under review. Of there, 344 per cent. 
were slow, and 224 per cent. were fast, while 43 per cent. were 
apprcximately correct. The engineer reports that the total number 
of arc lights in the City is just 5C0. Tte number of lamp failures 
during the 12 months was 1,466. Refer: nce is also made in the report 
to tke steps which have been taken to test the volume of the electric 
supply to the City. With regard to the lamp failures, the number is 
more than double what was the case in the previous year. The pro- 

rtion cf group failures and single lamp failures has immensely 
increased during the last year, and it is raid to be due to faults in the 
insulation of the cables. The company kas taken steps to remedy 
these defects. The electrical engineer reports an improvement in 
the continuity cf the electrical supply to private consumers. At the 
end of 1896 tkere was the equivalent of 247,785 lamps of 8-candle- 
power in the company’s system of supply, while at the end of last 
year this number was 296,012—equal to an advarce of about 19 per 
cent. 
The Court of Common Council last week referred the application 
of the Metropolitan Electric Supply Company, Limited, for a 
provisional order for the supply of electricity within the City to the 
Streets Committee. 


Longton.—The usual rotice of application for a provi- 
_ Bional order is filed in Tuesday's London Gazette by the Corporation. 


Maidstone.—The Electric Lighting Committee of the 
Orban District Council reported at a meeting held cn Wednesday, 
tbat they had had an interview with Mr. Manville, and had thoroughly 
discussed and considered with bim the question of the erection of 
combired electricity supply works and dust destructor for the 
borougb, and had ccme to the conclusion that it would not be ad- 
visable to advertise for designs and schemes as previously decided, 
and they now recommended that Messrs. Kincaid, Waller & Manville 
be instructed to draw up а report and scheme for carrying out the 
work, and also advising on tbe most suitable site. Tbe committee's 
recommendation was adopted. 


Manchester.—It is stated that on 3rd inst. some of the 
electric light cables in Pall Mall fuscd under the pavement. The 
сарт officials subsequently laid about five yards of new 
cable. 

The Corporation electric light installation is stated to have 
collapsed on Wednesday afternoon about 4 o'clock, and gas bad to 
be used instead. 


Matlock Bath.—The Urban District Council will de 
nothing in regard to provisional order this year as it is too late 


Middleton.—The Council is advised by its expert to prc- 
ceed with the powers granted under its provisional order. Great 
extensions have been going on at the gasworke, and it is proposed 
that hire the electric supply works should be erected. It is estimated 
that the necessary plant and building would cost £19,300. It is 
further proposed to erect a refuse destructor at a cost of £3,500, and 
also to во construct the plant as to make it suitable for the supply of 
power to the new tramways company, if trams conld be agreed upon. 
Altogether, it is proposed to borrow £33,500 for the works. 


Motherwell.—A special meeting of the Town Council 
was recently held to dccide the question of laying down an installa- 
tion of electric light within the burgh. The Committee snbmitted a 
report by Prof. A.B. W. Kennedy. The total capital expenditure is 
calculated at over £23,000, the scheme providing, for pr.vate lighting, 
30 arc lamps and 400 32-ОР. ir candescent lamps for street 
purposes, and for power for mechanical purposes. The report was 
adopted. | 

Newport.—At a recent meeting of the Elcctricity Com- 
mittee, the town clerk reported that the various contractors stated 
that the delay in completing their contracts was caused by pretsure 
of work, which had accamulated in consequence of the engineers’ 
strike. The office manager submitted his report for the quarter 
ended September 30th, 1598, as follows: 
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His mcntbly report showed that the orders obtained for new connec- 
tions wore cquivalent to 566 8-C.P. lamps, bringing the total number 
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of lights connected and on order up to the equivalent of 20,640 8-0 P. 
lamps. The Doc k Street main is to be extended, as Mr. C. D. Phillipe 
has decided to take the light at his Emlyn works. Messrs. J. В. 
Stone & Bon applied for terms for the supply of electrical motive 
power, aud it has been decided that the cbarge for current for motora 
duriog the daytime only shall bo 2d. per unit. The consulting eleo- 
trical engiceer attended, and submitted & report upon the progress of 
the various contracts for the extensions. He stated that the first set 
of plant would be delivered by Messrs. Fowler in the early part of 
next year. The temporary emergency plant would be ready for 
working shortly. The architect for the buildings attended the com- 
mittee, aud was urged to expedite matters in connection with the 
building extensions. A Palsometer pump is to be obtained for deal- 
ing with the water likely to be met with in the excavations for the 
sunk bunkers. An order has been given to the Electrical Construc- 
tion Company for two additional атс lamps, and two sets of trans- 
forming apparatus for stock, at a cost of £78 104, based in the 
contract schedule The town clerk has been authorised to take out a 
new insurance policy for the whole of the plant and machinery at the 
central station. Tae gas company is to be notified to discontinue the 
lighting of the districts to be lighted by arc lamps from March 25th 
next. 


Paisley.—The Town Council is opening negotiations 
with Sir Michael Sbaw-Stewart for the acquisition of from two to 
three acrcs cf ground to the east of the electric works for the purpose 
of making extensions. 


St. Pancras.—The Vestry has increased the salary of its 
chief electrical engineer, Mr. Б. Baynes, from £600 to £700, and 
z will bə farther increased to £800 by two annual instalments 

£57. 


Plumstead.— The London Gazette for November 8th con- 
tains copy of the Vestry’s application for a provisional order. 


Rathmines.—Mr. Hammond’s report on the electric 
lighting of the township is being printed, and a copy will be placed 
ia the hands of each of the Commissioners. 


Rhyl.—The Council will hold a special meeting on 28:h 
inst. to pass formal resolutions in regard to its application for a prc- 
visional order. 


Ross-shire.—Cromartie House was the scene of elaborate 
festivities early this month. The Countess of Oromartie and Mr. 
Richard Cazenove entertained a large shooting party, and for the 
occasion an electric lighting iostallation was put down for the pur- 
pose of lighting and decorations. The plant was provided by Mr. 
P. C. Middleton, of Aberdeen. A steam engine and dynamo (12 Н.Р.) 
were put down 150 yards from the house. The various corridors and 
rooms were beautifully illuminated and decorated, the electrical effects 
being very charming. 


Roiherham.—The District Council has resolved to apply 
for a provisional order. 


Ruvcorn.—In the London Gazette for November 4th, 
notice is given of the application to bs made by the Rancorn District 
Council for a provisional order. 


Ryde,—Last week the Town Council resolved that the 
necessary steps bo taken to procure a provisional order for electric 
lighting. 

Sale.— The Di:trict Council has made an application to 


the Manchester Corporation respecting the terms for & supply of 
electric curcent to Sale. 


Shanklin.—The Town Council have entered into an 
agreement with Edmundsons' Electricity Corporation, whereby the 
latter obtains ths electric concession for the town. | 


Shoreditch.— The Vestry has decided to lay down about 
180 yards of concentric cable from the Clifton sub-station to High 
Street, Shoreditch, in о: дет to balance the pressure between the two 
places at a cost of about £125. 


1 Sleafurd.— A committee of the Tradesmen’s Association 
have sent a petition to the Urban District Oouncil asking that they 
should appoint a committee to confer with respect to a proposal to 
introduce the electric light into the town. Their wish was acceded 
to, bat from tbe tone of the councillors there does not seem much 
prospect that it will be installed. The Gas Company have just 
intimated that in the first quarter, next year, they will reduce the 
price of gas from 3s. 91. to 3s. 4d. per 1,000. 


Slough.—The proposal to light Slough by electricity has 
not found much favour with tho members of the Urban District 
Council. Saveral meetings have been held to discuss the question, 
and ultimately it has been decided to refer the matter back for the 
Lighting Committee to make further inquiries. — 


Southampton.—The Electric Lighting Committee has 


appointed Mr. Е. H. Chaplin, of Portsmouth, electrical engineer, 
at a salary of £250 per annum. There were 66 applications. 


Stretford,—A Manchester paper says that a public meet- 
inz will shortly consider an electric light scheme for the district. 

Tanfield.—The Urban District Council has decided to 
adopt the Lighting Committee's recommendation to illumirate the 
district by olectricity, and a contrac; бв been duly seal:d. 

Teignmouth.—The District Council has discussed the 


question of obtaining & provisional order, and it was agreed to send 
a draft and report to the Board of Trade. 


Trinidad.—Mr. J. Stanley Richmond, who was appointed 
by the Government to make a thorough investigation of the electrical 
resources cf Trinidad, West Indies, has just returned to this country. 
Mr. Richmond, who has becn away seven months, had to investigate 
and report on the electric lighting, power, and telephone system of 
the island. It was believed that these resources had not been cffi- 
cient and safe, and Mr. Richmond was appointed to ascertain what 
жав required to place them on a satisfactory footing. He hasaccom- 
plished hia mission, and has brought home with him а compli- 


` mentary letter from the Governor of the island, Bir Herbart 


Jerningham. 


Walker.—The usual notice of application for a pro- 
visional order is filed in the London Gazette of 4th inst. by the Urban 
District Council. 


Warrington.—Mersrs. Fletcher, Russell & Co.'s new 


. foandry, now constructing, is to be lighted electrically, and Messrs. 


Т. Lawrie & Co., of Falkirk, are carrying out the work. The blowers 
and fitting-shop machinery will bə driven by electric motors, A 
large generator will be connected to the main engine. 


Wath.—The District Council has resolved to make appli- 
cation to the Board of Trade for a provisional order. 


Welbeck.—For some time electricians have been busy at 
Welbeck making the neceseary arrangements for the introduction of 
the electric light. The whole of tbe rooms in the Abbey, both above 
and below ground, have been supplied with the new light, as has also 
the long tunnel, 24 miles in extent. The tunnel was lighted up with 
electricity for the firat time last week. The arrangements have been 
carried out under Mr. Watley, the chief engineer. 


West Hartlepool.—The plans for the electric lighting 
station not having given satisfaction, it has been decided to invite 
Prof. Kennedy to visit the borough, and provide plans for a generat- 
ing station similar to that at Sunderland and at a similar cost. The 
Electric Tramway Company has consented to the Oorporation 
utilising the tramway poles for supporting arc lamps. 


Weybridge.—The Urban Council has appointed a small 
Committee to consider tho draft provisional order of the Electric 
Light Werks Ccmpany in respect to the urban districts of Walton 
and Weybridge. | 


White: hapel.— The Electric Lighting Committee recom- 
mende tbe District Board to purchase the premises of Messrs. Ind, 


Coope & Co., in Osborne Street, at a cost of £18,250, as a site for 
electricity works. 


Winchester.—At a meeting of the Board of Guardians 
on Saturday last, the Visiting Committee reported that they had had 
for some time under consideration the desirability of introducing the 
electric light into the workhouse. They had made full inquiries, 
and were of opinion that the change would be advantageous not onl 
on the score of expense, but also on the score of health and cleanli- 
ness. They had obtained estimates of the probable expenditure, and 
recommended that the lowest tender be accepted. Ur. Councillor 
Goodbody presented a special report, showing that the average cost 
of lighting the house during the past five years had been £115 
153. IId, including £2 a year for rent of gas meters. A very heavy 
expenditure bad also been incurred for painting and whitewashing, 
much of which would be obviated by the use of tbe new illuminant. 
The tenders for the installation of the electric light were: Messrs. 
Dicks & Sons (Winchester), 2166; Messrs. Fiford (Southampton 
and Winchester), £198 8s. 6d.; Messrs. Gudgeon (Winchester), 
£279 10s. 6d. Mesars. Dicks’s tender was accepted. 


Winton.—The District Council has given ita consent to 
an application from the Bournemouth and Poole Electricity Sapply 
Compsny, Limited, for permission to lay their wires underground 
through the main road. 


Wombourn.—The Parish Council has referred a proposal 
to light the village by electricity to a committee. | 


Worcester.—The Electricity Committee will recommend 
Mr. F. H. Lewis, of Wolverhampton, for appointment as electrical 
engineer by the City Council (on November 16th) at a salary of £350 
ayear. There were 29 applications for the appointment, and five 
selected candidates were interviewed by the Committee. Mr. Lewis 
has held appointments successively under the Hall and Wolver- 
ham ton Corporations. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bel fast.—The Electric Committee still * think it advisable 
to go for a Bill for the establishment of electric traction for tramcars, 
and in particular on the new routes with their connecting links." 


Brentford and Hanwell.—The London United Tram- 
ways Company have abandoned the construction of the line from 
Brentford to Hanwell, for which they obtained a Bill in last Parlia- 
ment. The reason for this action is the position taken up by the 
Brentford District Council. When the terms were arranged between 
the Council and the ccmpany priorto the passing of the Act, the com- 
pany agreed to widen the Halfacre, an old thoroughfare along which 
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and Wolverhampton line is concerned, the scheme at present propo 
is identical to that introduced by the British Electric Traction 
Oompany two years ago, which was opposed by the Wolverhampton 
‚ Whilst the method of construction and equipment will 
be the same as that ted in connection with the line from Dadley 
and Stourbridge. The overhead span-wire system will be iatrcduced. 
The new cars will be of the “one storey” type, with a total length 
of 37 feet 3 inches, fitted with enclosed cabs at each end. There 
be a regular ten- minutes or quarter-of-an-hour service, instead 
the present hourly service. The scheme will be shortly laid before 
ar iein 5555 concerned. No рш, it s anticipated, 
P way of the proposals by the Dudley Corporation or 
tbe Bedgley and Coseley District Couneils, although some difficulty 
may be experienced in reference to the Wolverhampton portion 
the wing from the Fighting Cocks to Snow Hill. The question of 
to supply of ele energy required for the new line from Dudley 
D Sedgley will probably give rise to considerable discussion. The 
shadley Corporation have obtained an electric lighting order, and have 
Con nshout their negotiations with the British Electric Traction 
the deny ; insisted, not only upon their becoming the owners of all 
«10 е100гір tramways in the borough, but also retaining the right to 
Pply the electri energy. This favourable position gives the Cor- 
poration of Dudley the privilege of adopting one of two policies— 


less tban 8d. per car mile. It is stated that the present company run 
their cars 928.283 miles per annum, and that they earn an annual 
revenue of £36,571, equivalent to rather more than 10d. per car mile. 
Upon these figures, and assuming that а similar amount can ba 
earned, viz., 10d. per car mile, the gross revenue would be £53,975; 
but even if only 9d. car mile should be earned, the gross revenue 
wo ald be £48,037, being largely in excess of the annual expenditure 
as estimated above, 

Twickenham and Hounslow,—The Drake aud Gorham 
electric traction light railway proposals have in the past week been 
extended by the addition of a suggested route from the centre of 
Twickenham to Twickenham Common on the road to Teddington. 
The London United Tramways Company have not yet deposited the 
plans of their proposed applications respecting the Twickenham dis- 
trict, but they have intimated that they will seek powers to run for 
their new Brentford line along Twickenham Road through Isloworth, 
over Twickenham railway bridge, and thence take some of the roads 
leading to Kingston. From Twickenham Bridge their line will clash 
with the Drake and Gorham system for about 300 yards, bat other- 
wise they run over entirely new ground. Their service, if carried out 
as proposed, would pass by a number of new building estates, and 


— 
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LIONE the line would run, to a uniform width of 40 feet. They duly sent in either they can work the order themselves, or lease it for ten years. 
П the A ; their plans, showing how they would accomplish the widening, but In the event of the latter course being adopted, the company supply- 
ti xt to these the Council demurred. They showed the taking of 12 feet ing the electrics! energy for that portion of the Stourbridge line within 
e Kg on one side of the thorougbfare, but the Council required that 15 feet the borough of Dadley will in all probability cater for the Sedgley line. 
Lte sree 4 should be taken, and the widening effected on the opposite side to At the same time it would be quite competent for the British Electric 
it Seen that proposed by the company, as some old and tumble-down property Traction Company to do as they have done at Round Oak foranother 
beef: 14 would thus be got rid of. It involved, however, the acquisition and branch of their system, erect а generating station within the Sedgley 
E шз ^ removal n an сата ро ра апа is 5 company district and provide their own electric power. 
? declared would no som А ; А à 
күн ы that they eee сыкы е nire е: „ Dundee.—It is stated that an electric tramway scheme is 
u Eng lar side of the street, and that which they proposed tatiog would being considered by Councillor Longair, under which advantsge will 
involve them in the least expense, aud would, at the same time, give Бе taken of the existing rails for а certain distance. The proposed 
тар the town a good wide road. The plans originally deposited were route has some very steep gradients (lin 876). Toe matter will 
by the Trg withdrawn, and the company intimated they would furnish others if come before the Tramways Committee, and if approved will be incor- 
the Council pis бос {о сеи tome than they bad porated in the Parliamentary Bill. И 
hítherto own, Oouncil declined to alter their decision, an | 
(оз м theren — ; Electric Traction on French Railways,—A party of 
and m, tho company pon abend the dine. five engineers of the Orleans Riilway Company some months ago paid | 
Toe tita | Brentford and Hounslow,—The commencement of tbe a visit to the United States to inquire iato the question of electric 
ад à i construction of the new line with overhead traction from Kew Bridge traction on railways in view of the adoption of the same on the new 
to Hounslow has been delayed, owing to the action of the Middlesex extension in Paris between the Place Walhubert and the Quai d'Orsay. 
f | County Council requiring that creosoted fir blocks shall be laid The report of these engineers is favourable to the adoption of electric 
V 
| upon on as to which в used, they mem i i e 
шы meme Da oet d. Tie лыр ышк To tme depatation which bee been 
5 but until it ig received a start cannot be made. The Brent- hitton in i di 
Adee. 22 pending, ge Tramways Committee in ite report summarises the works, buildings, 
үза" ord District Council have approved the plans of the line as it isto cars, and appliances which will be required, and points out the urgenc 
ER laid, and have acknow the t of £5,000, the moiety of І арр - 1 а „ 
tut be : nar. es P abad. 777 of beginning operations speedily if te municipal tram ways are to Ъз 
Mud the of widening the High Street, one of the conditions ready by April 20th, 1901, the date cf the expiration of th t 
a е Я Й piration of the presen 
Ч in the ВШ. The Heston-Isleworth District Council have lease to the Carriage Company. Borrowing powers will have to be 
ште j agreed to consent to the plans and drawings of the lines, posts, cars ; tee pany: 55 
P , , obtained to cover the whole cost of the transformation, but the Oom- 
and points, on condition that the lines are paved with Jarrah blocks ^ mittee do not venture to estimate the amount. This will largely 
12 or other hard wood, and the outsides of the rails being paved with depend on the number of miles which will have to be relaid, and the 
nes етен IT к= татна ш Баш ited an s дир cost of land for ar sheds, тошо and 55 No 
bs ' талар County Ouna п rete to 5 any metion qm 9 is to take over any of the properties of the Carriage 
e material to beused on the roads along which thetramway : 
праи, ни” Oa Monday the Board of Trade arbitrator, Col. Hutchinson, sat Hiddlesbrough.—The Streets Committee has agreed to 
| to hear the ute between tbe Middlesex County Council and the approve the application of the Imperial Tramways Company for sanc- 
ERA London U Tramways Company as to whether the lines to be tion to apply for powers to extend the tramways either down Dock 
e Fer laid through Brentford and Hounslow shall be paved with Jarrah Street or Commercial] Street and beyond the borough boundaries, 
TON 555 fir blocks, or granite setts. = company sg under the Light Railways Act. 
; arrah blocks, i or А А А 
| Sud. crus а bei чо d сезон, Каш setts. Newcastle.—The City Council last week approved various 
‚ЖЖ. The District Councils for both localities appeared to urge that the clauses for inclusion in the proposed Tramways B Power to use 
НЫД, road was vested in them, and they had the right to determine the electricity is sought, and also provisions made as to junctions with 
"T material used, but the arbitrator held that they bad no locus standi. tramways beyond the city, that the Corporation may use their vacant 
| He reserved his report and award for further consideration. The ground, containing 4,657 square yards, at the Manors, for the purpose 
Е: Hounslow District Council at their meeting on Tuesday fully dis- of generating electric energy, and that, if any of the tramways are 
srt cussed the question, and resolved to take action to resist granite being worked by electricity, the Corporation shall have power to light by 
ux. used, as it would make too great a noise. electricity the streets and any building, quay, market, or other place 
vuU : : within the city lighted at the expense of the Corporation, and to use 
quá Darwen.—The Town Council will on December 5th, electric energy as a motive power for all purposes of the Corporation 
iM, hold a meeting to consider whether to purchase that portion for which such motive power is or may ba applicable. 
at of the Blackburn and Over Darwen Tramways Company's under- . 
мк taking within the borough of Darwen. The Blackburn and Darwen Portsmouth.—The Tramway Committee have presented 
c. Corporations will, between them, pay £48,500 for the undertaking, а report to the Town Council, recommending that the necessary 
0% Messrs. Bramwell & Harris being suggested to apportion the sums to notices be given under the provisions of the Portsmouth Corporation 
n" be paid by each town, unless an agreement is entered into. Tramways Act, 1898, for acquiring the whole of the tramway lines 
Ar i с | на within the borough, and the piece of line from the borongh 
A l Dublin.—On 2nd inst. Sir F. Marindin held a Board of boundary to Cosham. The committee state that they have had con- 
md Trade inquiry at the Tram Company's offices into the application of siderable difficulty in presenting an estimate of the cost of a-quiring 
Lu the Dablin United Tramway Company and the Southern Districts the existing tramlines, owing to the fact that the price is to be deter- 
Ww. Tramways Company for authority to increase the speed of the electric mined by an arbitrator appointed by the Board of Trade, and it 
w trams on their Dublin and Clontarf and Dublin and Dalkey systems. would be undesirable to venture to mention а specific amount. Under | 
| Considerable evidence was given for and against the proposal. these ipd sip ane 55 have 11 шу a other towns, 
, and have based the following figures entirely from information so 
T Dudley and Sedgley.—In the ELECTRICAL REVIEW of obtained. Estimate—Cost of obtaining and reinstating with electric 
17 last week we mentioned the fact that the British Electric Traction equipment. including cost of Bill, legal and other expenses, £210,250; 
Wi Company had purchased the lines of the Dudley, Sedgley, and 666 cars, £35,000—£245,250. Estimate of the annual expenditure— 
Wolverhampton Tramways Company. It is now stated that the The annual interest and sinking fund will be £12,099; management, 
ü Company will unite the Dudley and Stourbridge line, including sufficient drivers and conductors to allow a much shorter 
W fo the same company, with the line to Sedgley and working day than is now the сазе, and also including the whole staff 
olverhampton, by extending the latter in two directione, one route required for maintaining the roads, and running and maintaining 
eing along Priory Street and Stone Street, and the other down the cars, £17,500; rates, taxes, &c., say, £2,000; stationery and stamps, 
3 ! Road; all іп Dudley. Thisarrangement will considerably £500; material for repair of cars, &c., £2,400; material for per- 
{ reduce the number of turn-outs, and make the service of the two manent way, £1,500; charge for current at 144. per unit, £6,627— 
t ‘ystems more complete and effective. Во faras the Dudley, Sedgley, £42,626. The committee have based their annual expenditure upon 
i sed the mileage of 1,281,000 miles per annum, whioh works out rather 
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within very easy distance of others, besides affording the town of 
Ieleworth what it desires, better travelling facilities. A petition 
jn Hounslow in favour of the Drake and Gorham Company's pro- 
posals has received many signatures. 


Yarmouth.—At a meeting of the Town Council on 
Tuesday, the question of electric tramways for the borough again 
came up. Extending the scheme already adopted, the Council de- 
cided to ask for Parliamentary powers to borrow £53,000 instead of 
£42,900, the larger sum being necessitated by public improvements 
in connection with the tramways. At the same meeting the surveyor 
advised that the proposed communication between Yarmouth and 
Gorleston—the two parts of the borough which are separated by the 
harbour—should be, by means of masts and overhead cables, 162 feet 
above high water mark. Messrs. Bullivaut, of London, makers of wire- 
rope railways, had given him prices for the erection of the necessary 
work. The Oouncil resolved unanimously that, provided the requisite 
sasents be obtained, the electrical communication between Yarmouth 
and Gorleston ba by means of the overhead system, and directed the 
surveyor to confer with Mr. W. Н. Preece on the subject. 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the Telephone Service.—At the meet- 
ing of the City Corporation lest week, Mr. Moojen moved that it be 
refarred to the Streets Committee to consider the desirability of the 
Corporation applying for a license to establish a telephone service 
either solely or in copjanction with the County Council. The County 
Council had decided to apply for a license, and he hoped some action 
would Ъз taken by it as representing the classes who mostly needed 
the telephone.—Mr. Foster M'Geagh, in seconding, said the telephone 
service at present was of very little use to City шер, and it was his 
opinion that it would never be any better so long as the service was 
in the hands of the National Telsphone Company.—Mr. Morton 
suggested that the words “ and all other local authorities within the 
London telephone area" be added.— Thie was agreed to, and the 
motion as amended was carried unanimously.—The Streets Com- 
mittee later on recommended that „һе necessary steps be taken to 
urge upon the Government the extreme desirability of action being 
taken forthwith to give due effect to the recommendations of the 
Select Committee on the Telephone Service. 


Swansea Telephones,—The National Telephone Com- 
pany have just contpleted the substitution of а triple line of pipes 
underncath the main streets of Swansea for the overhead wires. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. 
West Indies— 
Bt. Lucia -St. Vincent .. Sept. 24th, 1898 
Amazon Company's cable 
Oable beyond Gurupa ... June 8th, 1858 © wes 
Bolama-Bissao [II eee June 21st, 1898 220 * 


Repaired. 


Gibraltar-Tangier . Oct. 8th, 1898 - . Nov. 4th, 1898. 
Pernambnoco-Ceara ... .. Oct, 19th, 1898.  ... m 
Baint Louis-Novonha .. Oot. 17th, 1898  ... 

LANDLINES. 


Saigon-Bangkok  ... ... Oct. 31st, 1898 ... Nov. 2nd, 1898. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.—November 14th. The Corpora- 
{ion invite tenders for the supply and ercction of cast-iron lamp 
columns, aro and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. Бес our 
" Official Notices October 28th. 


Belfast.—November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-bnilt electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. 


Belfast.—November 17th. The Corporation is inviting 
tenders for the supply and erection of four 400-kw. steam dynamos 
for the Electric Committee. Specification, &c., from the City Elec- 
trical Engineer, Mr. V. A. H. McOowen. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
Official Notices” this week. 


Dublin.—December 5th. The Dublin United Tramways 
Company is prepared to receive tenders for the supply of general 
store s, including oar fittings, iron, steel castings, oils, electrical 
supplies, &c., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and patterns seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
даа. Forms of tender 1e. cach. 


Dublin.—November 14th. The Board of Public Works 
is inviting tenders for the hire of plant, &0., required for the electric 
lighting of the State Apartments, Dublin Castle, during the next 
castle season. Specifications to be seen at the office of the Secretary, 
Mr. H. Williams. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light atation in McDonald Road. Oon- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, B.W., at 
whose office specifications and drawings may be seen. Bee our 
" Official Notices” O:tober 28th. 


Glasgow.—November 22nd. The Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dundas. Specifications, &oc., 
from Mr. W. A. Obamen, electrical engineer, 75, Waterloo Street, 
Glasgow. See our “ Official Notices” November 4th. 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Hill of Howth.—November 19th. "The Great Northern 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be erccted at Sutton, near 
Dublin, viz:—Lancashire boilers, with or without mechanical stokers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, 8.W. See our “Official Notices” 
November 4th for further details. 


India.—November 28rd. The East Indian Railway 


Company is desirous of introducing electrically-controlled bloc 
instruments on their system, and invites pro from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, E.C. i 


Leeds.—November 9th. The Leeds Corporation wants 
tenders for an electrical installation at the Judges’ House, Clarendon 
Road. Plans and specifications sean, and forms of tender obtained, 
at the city engineer a office, Municipal Buildings. 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from the consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 28th for further particulars. 


Redditch.— The Urban District Council is wanting 
proposals from firms of contractors who would undertake the wiring 
of consumers’ premises on a hire purchase or deferred payment 
system. See our “Official Notices” October 28th for further par- 

culars. 


Salford.—December lst. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the followin 
plant for the Electric Light Committee. Section (1) boilers; (2 
ше; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
Btokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
ma ‘ion, &c., may be obtained from the electrical engineer, Walness 
Rad, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Municipal Council invites 
tenders for а concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, Е.С. 


Southampton.— November 16th. The Committee of 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, 1$ 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. Bee our “ Official Notices” October 7th 
re specifications, plans, &c. 


(Continued on page 715.) 
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TESLA'S SYSTEM OF ELECTRIC POWER 
TRANSMISSION THROUGH 
NATURAL MEDIA. 


Тик Electrical Review, N.Y., of October 26th, gives a 
description of а new method of electric power transmission 
invented and patented by Tesla, the well-known electrician. 
The description appears to be taken from Tesla’s patent 
specification, and is of a somewhat general nature; but is 
sufficient to enable us to understand the principle of the 
startling novelty which Tesla proposes to introduce into our 
methcds of transmitting power by electricity. The 
following is а summary of our contemporary's article :— 
It has long been known, that if sir enclosed in an 
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apparatus for the production and conversion of excessively 
high electrical pressures. | 
- Heretofore, it has been possible, by means of the apparatus 
at command, to prodace only moderate electrical pressures, 
and even these, with considerable risks and difficulties. 
Tesla, however, claims that he has devised means, whereby 
he is enabled to generate with safety and ease, electrical 
pressures measured by hundfeds of thousands, and even by 
millions of volts. He has also, during his investigations 
with such apparatus, discovered certain highly important 
and useful facte, which are aid to render practicable his new 
system of transmitting electrical energy. 

Among these are the following: first, that with electrical 
pressures of the magnitude and character which he has been 
able to produce, the ordinary atmosphere becomes, in a 


Say 


| 


View of model transformer, or “ oscillator," photographed in action.—Actual width of space traversed by the luminous streams issuing from a circular single 
terminal, over 16 fset.— Area covered by the streamers, approximately 200 square feet.—Estimated effective electrical pressure, 24 million volts. 


insulating vessel is rarefied, its resistance is reduced to such 
an extent, that it may be considered a true conductor of 
electricity, thongh one of admittedly high resistance. The 
practical information on this subject, has, however, been 
derived from observations, manifestly sabject to limitations 
imposed by the character of the apparatus or means heretofore 
known, and the kind of electrical effects which could be 
produced, 

Tesla's invention consists in transmitting electrical power 
without the employment of metallic line conductors, by 
taking advantage of the conductivity of the layer of rarefied 
Mr which exists in, the higher regions of the atmosphere. 
But in order to make this practicable, he has devised special 


measure, capable of serving as в true conductor for the 
transmission of the current; second, that the conductivity 
of the air increases so materially with the increase of elec- 
trical pressure and the degree of exhaustion, that it becomes 
possible to transmit through even moderately rarefied strata 
of the atmosphere, electrical energy up to practically any 
amount and to any distance. 

In order to carry out his system of power transmission, 
Tesla has designed special apparatus capable of generating 
electrical pressures vastly in excess of any hitherto made use 
of, One terminal of tbis generating apparatus is connected 
to earth, and the other terminal is maintained at an eleva- 
tion, where the rarefied atmosphere is capable of шшс 
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freely the particular kind of current produced. Then at the 
distant point where the energy is to be utilised, a terminal is 
maintained at an equally high elevation, to receive the cur- 


©. 


uo 


A is а coil, generally of many turns, and of very large 
diameter, wound in spiral form, either about a magnetic 
core or not, as desired. c is а second coil formed by a con- 


FoLKESTONE.—ViEW OF BOILERS. 


rent and to convey it to earth through suitable means for 
transforming and utilising it. 


The apparatus by means of which this method of trans- 
mission may be effected, is represented diagrammatically in 
the accompanying figure. 


ductor of much larger sizs and smaller length, wound around 
in proximity to the coil 4. 

In the transmitting apparatus the coil A constitutes the high 
tension secondary, and the coil c the primary, of much lower 
tension, of a transformer. In the circuit of the primary, 
C, is included a suitable source of current d. 

One terminal of the secondary, A, is at the centre of the 
spiral coil, and from this terminal the current is led bya 
conductor, B, to a terminal D, preferab'y of large surface, 
formed of, or maintained by snch means as a balloon at an 
elevation suitable for the pu of transmission as before 
described. The other terminal of the secondary, A, is con- 
nected to earth and, preferably, to the primary algo, in order 
that the latter may be of approximately the same potential 
= the adjacent portions of the secondary, thus insuring 
safety. 

At the receiving station a transformer of similar con- 
struction is employed, but in this case the long coil, 4, 
constitutes the primary, and the short coil, c', the secondary 
of the transformer. In the circuit of the latter are arranged 
lamps, L, motors, M, or other devices for utilising current. 
The elevated terminal, р’, connects with the centre of the 
coil, a, and the other terminal of said coil is connected to 
ann; and preferably also to the coil c', for the reasons above 
stated. 

The length of the high tension coil of each spparatus 
should be approximately one quarter of the wave length of 
the electrical disturbance in the circuit, this estimate being 
based on the velocity of propagation of the electrical dis- 
turbance through the coil itself, and the circuit with which 
it is designed to be used. To illustrate this in accordance 
with accepted views, if the rate at which the current tra- 
verses the circuit, including the two high tension coils, be 
185,000 miles per second, then a frequency of 925 second 
would maintain 925 stationary waves in a circuit 185,000 
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miles long, and each wave would be 200 miles in length. 
For such a frequency Tesla would use in each high tension 
coil a conductor 50 miles in length, or, in general, with due 
allowance for the capacity of the leading wires and terminals, 
such length of conductor as would secure the highest elec- 
trical pressures at the terminals under the working con- 
ditions. 

[t will be observed that in coils of the character de- 
scribed, the potential gradually increases with the number of 
turns, and the difference of potential between adjacent turns 
is comparatively small, and a very high potential, imprac- 
ticable with ordinary coile, may be successfully maintained. 

As the main object of the invention is to produce a cur- 
rent of extremely high potential, this object will be facilitated 
by using a primary current of very considerable frequency. 
But the frequency of the current is, in a large measure, 
arbitrary, for if the potential be sufficiently high and the 
terminals of the coils be maintained at a proper elevation 


transmission of electrical energy is one of true conduction, 
and is not to be confounded with the phenomena of in- 
duction or of electrical radiation which have heretofore been 
observed and experimented with, and which, from their very 
nature and mode of propagation, would render practically 
impossible the transmission of any considerable amount of 
energy to euch distances as would be.of practical importance. 


FOLKESTONE ELECTRIC LIGHT STATION. 


Tue Folkestone Electricity Supply Company, whose well- 
equipped works near Shorncliffe station were officially 
opened on Wednesday, November 2nd, is working under 
powers transferred from the local authority, who were not 


GENERAL VIEW OF DYNAMO AND ENGINE Room. 


where the atmosphere is comparatively rarefied, the inter- 
mediate stratum will serve as а conductor for the current 
produced, and the latter will be transmitted through the air 
with, it may be, even less resistance than through an ordi- 
nary copper wire. 

Ав to the elevation of the terminals D, р’, it is obvious 
that this is a matter which will be determined not only by 
the condition of the atmosphere, but also by the character 
of the surrounding country. Thus if there be high moun- 
tains in the vicinity, the terminals should be at a great 
height, and generally, they should always be at an altitude 
much greater than that of the highest objects near them in 
inel reduce the loss by leakage. Since, by the means 
escribed, practically any potential that is desired may be 
Produced, the currents through the air strata may be very 
small, thus reducing the loss in the air. | 

Tesla pointe ont that the phenomenon involved in the 


prepared to carry out the work themselves, owing to a want 
of unanimity amongst the members. 

The transfer was only executed: last November, and the 
first sod at the works cut in the first week in February; but 
by March 27th, a supply from partly tempo plant wa: 
given to an important consumer, and a general supply by 
July Ist. Since that data the demand bas grown very 
rapidly, the equivalent of nearly 10,000 8-C.P. lamps being 
now connected and applied for. These include the lighting 
of most of the chief hotels, and many private residences. 

The prospectus of the company was issued in March, and 
the share capital was considerably over subscribed. The 
capital expenditare amounts to abont £83 per kilowatt, which 
is very reasonable, considering that it is a low tension 
station, situated over a mile and a half from the centre of 
its area. 

The whole of the contraot for the establishment of the 
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undertaking was placed with Messrs. Edmundsons' Elec- 
tricity Corporation, who designed the arrangements of the 
buildings, works, and mains, and carried out the entire work. 
Messrs, Lacey, Clirehugh & Sillar were called in to advise 
the local company apon the contract, and to supervise the 
execution of the work. 

On behalf of Messre. Edmundsons, Mr. J, O. Wigham 
acted as superintending engineer, Mr. Thomas Hesketh being 
the resident ; the services of the latter gentleman have now 
been secured by the Folkestone Company as their engineer 
and manager. 

As usual in a residential town, considerable difficulty was 
experienced in securing a site, most of the land being only 
available for building private dwellings. Eventually Lord 
Radnor, who is the owner of the greater portion of the 
newer part of Folkestone, kindly agreed to sell the company 
the present site, which is eminently suitable in all respecte, 
except ita great distance from the centre of the town. | 


г 
* 


accumulator room and private office, while at the end of the 
main bnüdings are the stores, workshops, lavatories and 
public offices. 

The entire buildings are built of fireproof material, the 
roof being entirely constructed of steel, slate, and glass, the 
slates being fastened to the angle iron purlins by lead clips; 
expanded stel lathing is attached to the inside of the engine 
room roof and plastered, giving the roof a very light and 
finished appearance. 7 

An overhead hand crane, made by Messrs. Isles, of Stan- 
ningley, and capable of dealing with 8 tons, travels the 
length of the engine room. 

There is enough room in the present buildings for as mach 
plant as will allow of dealing with 15,000 lamps in use at 
once, and every provision is made for extending the buildings 

No economiser is fitted at present, but space has been left 
for it if it is afterwards desired to erect one; it is, however, 
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SWITCHBOARD. 


About 14 acres of ground were secured, which will leave 
ample room for extensions of the buildings. The buildings 
were erected by Mr. D. Baker, builder, of Folkestone, under 
the supervision of Mr. Reginald Pope, architect. They are 
very commodious, and while not ornamental, are pleasing in 
appearance, substantial, and well suited for the purpose for 
which they are required. 

The works are situated alongside of the South-Eastern Rail- 
way, Close to Shorncliffe Station, and have a private siding, 
from which the coal is delivered straight into the coal 
bunkers, which have a capacity of about 150 tons, and being 
placed close enough to the boilers to allow of the coal falling 
out conveniently for feeding into the furnaces, are fitted with 
a movable front to allow of the boiler tubes being drawn in 
case of repairs. 

The coal bunkers are covered with the C.I. water tank, 
holding about 17,500 gallons. The boiler house and engine 
room are alongside each other, and next the engines are the 


considered doubtful whether an economiser is of much use 
with economic boilers, and where an exhaust steam feed water 
heater is in use. 

A 74-inch steel tube has been sunk 180 feet for water. 
and a good supply has been obtained standing at about 
86 feet, which is, of course Folkestone being in the chalk 
district—very hard, but this will ba treated by boiling, 88 
described later. | 

The chimney, which is square and of an ornamental type, 
somewhat after the style of Messrs. Doulton's chimney 1и 
Lambeth, is 150 feet high, with 49 square feet area at 
the narrowest part. It is lined with firebrick about one- 
third of the height. The chimney was built from the inside, 
and an electric motor, used to lift all the material used, 
and also the workmen to and from their work, proved 
useful and exceedingly economical. It drove an ordinary 
winch by belting and friction gear. 

There are at present three boilers in place of Mesare. 
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Davey, Paxman & Co.’s economic type, 14 feet x 8 feet dia- 
meter, space being left in the boiler house for erecting two 
others as the demand grows. Each of the boilers is capable 
of evaporating 6,000 Ibs. of water per hour, and work at a 
presure of 150 lbs. 

Two of the boilers which were for a time used with a 
temporary chimney, are fitted with Meldrum's forced 
draught. 

The steam pipes arranged on the usual riag main system 
are of 7-inch steel with copper bends, with 5-inch steel 
connections to the boiler and 24-inch and 84-inch copper 
connections to the engines. The main piping 1s drained at 
the ends of the ring to Geipel steam traps, and connections 
for drains are also fitted at the foot of the separators on the 
engine beds to similar drains. The steam being continually 
connected to these separators, dry steam is always available 
for starting up any engine. 

The valves throughout are of Hopkinson’s own make. 

There are at present three engines in use, of Mesars. Davey, 
Paxman & Co.'s “ Peache ” type, two being of the F.C. size, 
giving 120 B.H.P., with steam at 140 lbs. at the stop valve, 
and running at 480 revolutions per minute, and one of the 
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puriſying 12,000 Ibs. of water per hour. The arrangement 
of this heater is, that the exhaust steam bubbles up through 
the water, causing it to boil, and depositing the ealts of lime 
in the heater, which is mage in eight parte, arranged for 
easily taking asunder for cleaning; a small quantity of solu- 
tion of washing soda is injected into the feed water by a 
small pump attached to the pump for the purpose of treat- 
ing the sulphates in the water. By means of this apparatus 
the water will разв into the boiler with not more than 2° or 
3° of hardness and at boiling point. 

The trouble arising from the grease in the steam passing 
into the feed water is overcome by the fact that the lime, 
when being precipitated by boiling carries with it all the 
particles of oil held in the water, leaving it perfectly pure. 

The dynamos are by Thos, Parker, Limited, the smaller 
ones having an output of 160 amperes and the larger of 380 
amperes, at 420 to 460 volis, and are of their usual well- 
known two-pole type, with steel magnets and the Eickmeyer 
winding of the armature. 

The switchboard, made by Mr. Edmund Charrington, is 
in its main characteristics of the type now so frequently 
seen in а low tension station, being made of enamelled 


‘ 
ave 


MAP OF Disrsicr Liaurep. Station at Тор Lzerr-Hanp CORNER. | 


J.C. size, giving 246 H.P. at 375 revolutions per minute. 
A second large engine is already in hand, and is expected to 
be in place before the end of the year. 
These engines are single acting three-crank, compound with 
віх cylinders, and run silently, and with very little vibration. 
The two three-throw feed pumpe, electrically driven, were 
made by Messrs. Hayward Tyler & Co., and are capable of de- 
livering 12,000 Ibs. per hour when running at 48 revolutions 
118 minnte, and are fitted with gun-metal plungers to pum 
ot water. They are driven by two Parker motors, wit 
double reduction spur gearing, having raw hide teeth iu the 
pinions to insure silent running. Resistances and switches 
are fitted to allow of the armatures being supplied at 210 
or 420 volts, giving two speeds, at which the motor will 
Work economically; further regulation is obtained by insert- 
Ing resistance in the field circuite, and finally by inserting 
resistance in the armature circuit. 
The feed piping is arranged in duplicate with two con- 
hections to each boiler, with the requisite number of Hop- 
inson's valves to isolate any pump or any portion of the 
Piping in case of failure. 
The pumps can either be supplied with cold water from 
the supply tank, or with hot water from the feed heater. 
The exhaust steam from the engine is led to one of 
Шаш Boby's heater detartarisers, capable of heating and 


slate supported on a steel frame, a moulding round the edge 
being the only wood work near the board. It is fitted with 
ammeters and duplex cut-outs on the feeders, and ammeters 
and auto cut-outs on the dynamos, the two being connected 
together by a plug board having three bus bars at the back 
of the board. 

The centre panel of the board is that connected with the 
middle wire of the feeders and the centre cells of the accu- 
mulators, and is of Messrs. Edmundsons' standard type. 

It contains a 14-way regulating switch for each side of the 
battery, a throw-over switch by means of which the cells are 
connected to the bus bars direct or through the armature of 
the booster. Two other throw-over switches are for the 
purpose of exciting the field circuit of the boosters, and 
short-circuiting the same immediately the circuit is broken, 
thereby preventing an abnormal rise of pressure in the 
winding. | 

The remaining switch is а double-pole for starting the 
balancer, and is interlocked with а resistance-switch. Оп 
the upper panel are the battery ammetere, the middle-wire 
ammeters, and three zero indicators, for putting the dynamo 
or boosters in parallel. 

As we believe the use of these zero instruments is novel, it 
may be interesting to know that they are simply low-reading 
voltmeters, but made to withstand a high pressure, and 
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having the zero in the centre of the acale, they are connected 
to the poles of the switch it is desired to close when the 
potential of both machines is the same, and which the 
attendant, closes when the needle comes to the centre point, 
the potentials being then equal, A simpler arrangement for 
perdlleling could hardly be. 
- The only voltmeters employed are those on the pilota 
from the feeding pointe, wbich are of Lord Kelvin's engine 
room type. The electrostatic standard voltmeters, and all 
the ammeters and zero indicators on the board, are also of 
the Kelvin type. The voltmeters are placed on the end 
wall of the engine room, во as to be visible from all points. 
balancer booster set fixed at the end of the engine room 

is of Messrs. Parker's make, and similar to that supplied to 
Messrs. Edmundsons for Winchester (see ELECTRICAL 
ee for July 8th), High Wycombe, and several other 
wor 

Thomson-Houston meters are fitted ор the output of the 
main dynamoer, and Aron meters fitted with Millar's 
arrangement of single dial on the accumulators. 

There are 230 accumulator cells of the D.P. type in glass 
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boxes, of 715 ampere-hour capacity, erected on wooden stands 
in two tiers. They are capable of discharging 80 amperes 
at 420 volta for nine hours or 119 amperes for four hours. 

The supply is at 210 volts at the consumers lampe, and as 
the dynamos are wound for 420 volta, the current returning 
to the station by the middle wire is either taken up by the 
balancer or by the battery. 

The charging of the cells is done through the boosters 
which add the required extra voltage. 

Perhaps the most noteworthy point in the Folkestone 
supply undertaking is the extraordinary length of the 
feeders, which are :— 


No. 1. 1,592 yards of ‘2, ‘1, 2 inches triple concentric. 


No. 2. 2,563 yards of 4, 2, 4 " ў 
No.3. 3,434 yards of 4, 2, 4 ” n 
'The distributors laid are :— 
1,174 yards .. '100 062 100 
9,955 ,, .. 150 e. 075 060 075 
1,802 „„ - .. ‘050 035 050 
2,761 „ (Arc) .. 012 012 012 


These cables are composed of three conductors laid up into 
a strand, which allows of a much simpler service connection 
than if concentric be employed. 

All the cables are Messrs. Callender's jute insulated lead 
covered and armoured, and laid direct in the ground. 

Three-core pilot wires, to the extent of 8,000 yards, are 
led back from the feeding points. 

The feeder, network, and service boxes are of Messrs. 
Callender’s well-known type, the ends of the fibrous insula- 
tion on the cables being sealed by being buried in compound. 

There are at present being erected for street lighting 64 
arc lamps of Johnson & Phillips's make, 10-ampere 14 
bours single carbons, arranged in series of eight, and con- 
nected across the onters of the system; there are two incan- 
descent lampe of 25 C.P. on each post for use after 11.30 p.m. 
As the designs of post selected by the Corporation have very 
amall chambers in the base, only the isolating switches and 
substitutional resistances for each individual lamp are placed 
therein. The line switches and resistances are contained in 
pillar boxes similar in appearance to the boxes used for the 


line switches of an electric tram system. Each of the five 
switch pillars are arranged for three circuits, although there 
are only eight circuits in use at present. 

In these pillars there is plenty of room for the switches, 
&c., and no trouble is likely to arise from the awkwardly 
crowded arrangement which would have been entailed if the 
switches were placed in the base of the lamp columns. 

What happened before the Folkestone Electric Light 
Company came upon the scene was shortly as follows :— 
After the authorities had been approached in the usual 
way by а number of companies anxious to carry out the 
lighting of the town, а scheme was pre by Mr. Mark 
Parker um ing to spend about £35,000, and was 
advoca y one section of the Corporation, but was 
defeated. The other side then brought in a scheme 
prepared by Mr. Medhurst proposing to spend about 
£15,000, which was, of course, quite inadequate for euch a 
town as Folkestone, and this was also defeated, and they 
then decided to transfer their Order to a private company 
(the present company), to be formed by Mr. Hopkins, who 
is опе of Edmundsons directors. 
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After an inspection of the works, the company proceeded 
to the luxuriously appointed dining room of Barlington 
Mansions for luncheon, and it is only just to the hotel 
management to say that it deserved all the praise which the 
gratified visitors were not slow in awarding. Indeed, the all- 
round excellence of the menu, and the attendance, would be 
hard to surpass even in the metropolis. 

Alderman G. Spurgen (the chairman of the Electrical 
Supply Company) presided, supported on the right by His 
Worship the Mayor of Folkestone (Lieut.-Colonel Penfold), 
and Mr. C. Sisterton, J.P. (chairman of the Bognor District 
Council), and on the left by His Worship the Mayor of Hythe 
(Alderman H. T. Corbay), and Mr. Gripper (managing 
director to Edmundsons’ Electricity Corporation). 

Amongst other prominent gentlemen were Aldermen 
Banks, Slater, and Pledge, Councillors Jones, Peden, Dunk, 
ed iei Baker, Vaughan, Pursey, Hall, and Jenner, Col. 
Blake, and Мевага, Hopkins, Charrington, Hesketh, Pressland, 
Lacey and Clirehugh. "There was also one medical man to 
two ordinary guests in case of need, a remarkable tribute to 
the excellence of the luncheon. 

The Mayor of Hythe n ai ss the toast of “The Mayor 
and Corporation of the Town of Folkestone.” 

The Mayor of Folkestone, in response, said they were all 
proud of their town, and the inauguration of the elec- 
tric lighting was certainly a red letter day. It was 
absolutely necessary, whatever they might individually 
think on the eubject of electric light, that a town with the 
prestige Folkestone was sup to have, must not be behind 
other places, but must be in the forefront. 

Alderman Banks, in proposing the toast of “ Prosperity 
to the Folker tone Electricity Supply Company,” said he had 
no reason to do doubt bat that the career of the Electrical 
Supply Company would be attended with success. There is 
something more,” he went on to sey, “ I may say on behalf of 
the Gas Company, thut they have no ill-feeling whatever 
against ћеш. Тре shareholders of the Gas Company hope, 
and so do I, that these two companies will work together band 
in hand to carry out their work, and do all they can for the 
prosperity of their shareholders. With regard to the Gas Com- 
pany, I hope they will continue to pay their shareholders the 
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maximum dividend. I hope the Electrical: Supply Company 
will do the same. I don’t know whether there is any limit to 
their dividend, but I always hope that they will pay their 
shareholders a proper, fair, and reasonable dividend.” Mr. 
Banks concluded by ош with the toast the name of 
Alderman Spurgen, the chairman of the company, and Mr. 
Gripper (the managing director). | 

Alderman Spurgen, in responding, said he should like to 
take Alderman Banks at his word when he said that he 
hopa the two companiee—the Electrical Supply Compeny 
and the Gas Company—would work together hand in hand. 
They were a poor struggling E just commencing. 
They had 75 consumers; be did not know how many the 
Gas Company had (Alderman Banks —7, 000), but he would 
suggest to the worthy Alderman that he should hand over a 
certain number of consumers to the Som pen just to prove 
bis goodwill and desire to help them. With regard to the 
establishment of the company—that was almost a question 
of ancient history. It was a good many years ago t1nce the 
question was first considered. He traced the earlier attempts 
which were made to introduce an installation of electric 
light into the town, and the various phases through which 
the question passed to the time when the Corporation took 
the matter up on April 19th, 1893, when a committee 
was formed to consider the question of electric lighting for 
Folkestone. That committee presented their report in 
January, 1894. The scheme then pre was thrown out, 
and another committee was appointed in September, 1894, 
eight months after the first committee's report had been 
thrown out. The second committee submitted a smaller 
scheme, which was known as Mr. Medhurst’s scheme. He 
noticed that in Mr. Medhurst’s scheme it was proposed to 
supply 4,500 8-candle-power lights and 28 arc lamps. In 
connection with that he.would mention that to-day with 
their works in an incomplete state as they had seen 
them they were applying 8,700 — 8-candle-power 
lights and 24 arc lampe. This showed the futility of 
adopting the scheme prepared by Mr. Medhurst. They had 
the nucleus for the installation of a town of almost any size, 
and Mr. Gripper would tell them that this could be extended 
to almost any capacity. This was little short of marvellous, 
when they considered that it was only in October last that 
they made the contract with Messrs. Edmundsons. The 
transfer they did not get till last November, and this time 
last year they were negotiating with Lord Radnor for land 
for the station. They had lost no time, ard even then they 
had to start supplying customers from a little wooden shed 
before they got the walls built up round the machinery. He 
thought this said something for the enterprise of the com- 
pany. They did not desire to damage or anyone, and 
nothing was further from their minds than the thought of 
acting antagonistically towards the Gas Company. 

Mr. Gripper, in the course of his remarks, said Folkestone 
had left the adoption of electric lighting till rather late in 
the day, but through this delay they had been able to rea 
the benefit of а more perfect, and economical system of instal- 
lation. The towns that went in for it in its earlier stages 
had to pay for it, and Folkestone was now reaping the benefit 
of their experiences, The company were in a position to 
supply electric light on the best system, and at the lowest 
price at which it could be supplied. They did not want to 
rush into violent competition with the Gas Company. There 
was plenty of room for both of them in Folkestone. 

The secretary, Mr. Hall, rising, said he believed a career 
of great success lay before the company. They had 
over 800 shareholders, and amongst that number 110 
Were residents in the town. That was saying a great 
deal. Ont of a capital of £50,000 the directors and 
friends subscribed £25,000, and when the remaining 
£25,000 was opened to the public they received appli- 
cations amounting to over £50,000. The amount ex- 
pended in public advertising, printing, &c., did not come to 
more than £50. The shares had never been sold at a dis- 
Count, and if any of the shareholders wished to part with 
them now, he believed they could do so at а premium of £1 

r share. He asked them, however, to take his advice and 

old them, for they would increase considerably in value as 
time went on. | 

Mr. W. D. Barnett gave the toast of “The Visitors,” 


coupling with it the name of Mr. Siterton (chairman of the 


Bognor District Council). 


. that there was a considerable 


Mr. Sisterton, in response, complimented. Folkestone upon 
the very great progress it had made since his last visit to the 
town some three years ago, and to-day, now that they had 
inaugurated electric lighting, Folkestone was entitled to 
rank as one of the most beautiful and interesting towns in 
England. Ehi | 
The Chairman proposed the health of Mr. Lacey, the 
consulting engineer to the company," under whose supervi- 
sion the works were carried out. He understood from Mr. 
Lacey that day that he was perfectly satisfied with the way 
in which the work had been carried out. In Mr. Hesketb, 
their own engineer, whom they took over from Messrs. 
Edmundsons, they felt that they bad got a very excellent 
man at the head of affairs, and who thoroughly understood 
his business. He hoped the station would be a great success 
aud reflect high credit upon Mr. Hesketh. 

Mr. Lacey suitably reeponded, saying that out of 100 
electric supply companies which had sprang into existence, 
they all, with only two or three exceptions, had paid from 
6 to 12 per cent. The latter he trusted would be Folkestone’s 
portion. | 

As at Winchester everything bears the stamp of Messrs. 
Edmundsons' excellent methods, and Folkestone will doubt- 
leas reap the reward of good engineering and sound finance. 
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CONTRACTS OPEN AND CLOSED. 


(Continued from page 708.) 
CLOSED. 


Belgium.—The contract for the supply and erection of a 
complete installation of electric lighting in the new Flemish theatre 
in Ghent, including the generating plant has been very com- 
peted for, no less than 12 tenders being received for the work, 
comprising six from Belgian firms, four from German , one from 
an English company, and one from a Paris concern. The lowest 
tender was that of M. A. J , of Liege (£3,501) while the highest 
was that of Messrs. Laing, Wharton & Down, of London, £6,850. 


This is the first time over a long period that we have seen an 
English firm competing for Continental contracts, but it will be seen 

i difference in fayour of the native 
соп егп. 

France.—The French Post and Telegraph authorities in 
Paris have jast placed a contract for 20 tons of high conductivity 
copper wire, 2 mm. diameter, with La Société des Forges de Franche- 
Comte, at £1,240, and for 20 tons ditto. with Messrs. Lazare Weiller 
and Oo., of Paris, at £1,254. 

Hammersmith.—The Vestry on Wednesday resolved to 
order an additional engine for tbe electricity works from Mesers, 
Robey & Oo. at the same price as last, £2,305. An order has been 
placed with Messrs. Ferranti for a 300-kw. dynamo at £1,900, to be 
ready within five months. 

St. Helens.—The Corporation has accepted the tender of 
Messrs. Yates & Thom for the supply of a new boiler for the elec- 
tricity works. A number of firms tendered. | 
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FORTHCOMING EVENTS. 


Friday, November llth.—At 5 p.m. Physical Society. 
rooms of the Chemical Society, Burlington House. 
Agenda: (1) Discussion on Mr. A. Campbell’s paper on 
“The Fluxes in Meters and other Hiestrical 
Instruments, to be opened by Prof. W. E. Ayrton, 


cal Oscillations along Parallel Wires," by Prof. W. B. 


Saturday, November 12th.—At 3 pm. The Institution of Junior 
Engineers visit to the King William Street station of 
tbe City and South London Railway extension works. 

Tuesday, November 15th.— At 8p.m. Institution of Civil Engi ; 
Paper оп " Electrical Transmission of Power in Mining," 
by W. В. Esson, M. Inst. O. E. 

Wednesday, November 16th.—Society of Arts. The opening address 
of the session by Bir John Wolfe Barry, K. O. B., LL. D., 
F. RS, the chairman of the Society’s council. Topic: 
“ The Internal Traffic of London.” 

At 7.30 pm. Institution of Electrical Engineers. The 
annual general meeting of the students’ section, in the 
library of the Institution. 
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Friday, November 18th.—At 8 p.m. Institution of Civil Engineers, 
| Students' meeting. Paper to be read, " Liquid Air: 
a short description of its Production, and summary ot 
its Application to the Chemical or other Induetries," 
. by Cecil Lightfoot, S'ud Inst. C E. Mr. W. H. Preece, 

C.B., F.R.8. (president), in the chair. B. w 
Wednesday, November 30tb.—At 4 p. w. Royal Society. Anniversary 
meeting. At 7 p.m.: annual dinner at Hotel Metropole. 
Wednesday, December 7th.—Institution of Electrical Engineers. 

| Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES. 


Electricity from beat.— Sahl und Eisen contains an 
article in which the author, Dr. Frank, propo:es to utilise 
the great peat beds of North Germany for the production of 
electricity on a large scale. He estimates that a hectare of 
turf, three. metres thick, gives 2,500 tons of dry turf, 
equivalent to 1,200 tons of coke, or in English measure, 
an acre of turf, 10 feet thiok, gives a 1,000 tons of dry turf, 
equivalent to 480 tons of coke. The mosses of the Evus 
valley, which cover an area of 1,000 square miles, might 
furnish the equivalent of 300,000,000 tons of pic coal; that 
is to say, more than the total production of Germany for 
three years. The turf would be burnt at central stations of 
10,000 horse-power capacity, consuming annually 200,000 
tons of turf, the product of 200 acres of. the beds. One 
application of the power produced would be to the service 
of the canal connecting Dortmund to the Evus, which will 
soon be finished ; but the author thinks the most interesting 
will be the manufacture of acetylene, the materials for 
which can be obtained easily and cheaply in the neighbour- 
hood. With 10,000 horse-power, a quantity of acctylene 
can be produced daily equivalent for lighting purposes to 
150,000 gallons of petroleum, or annually in value to 
20,000 tons of foreign imported petroleum. 


Enclosed Are Lamp Decision.— The Wall Street 
Journal, New York, October 20th, contained the following 
paragraph :—“ In the suit of the Marke Enclosed Arc Light 
Compary, 687, Broadway, N.Y., v. Washington Mills Com- 
pany, 74, Worth Street, N.Y., a decision has just heen ren- 
dered in favour of the complainant. The suit was begun in 
the United States Circuit Court, September 10th, 1897, and 
the decree granted to the Marks Company by Jadge Coxe on 
Ootober 18th, 1898. The patent infringed is No. 520,996, 
of Marks & Ransom, dated Jane 5th, 1894. This patent 
broadly covers the method of operation used in all modern 
enclosed arc lamps. The Washington Mills Company were 
users of the Kinsman lamp, sold by the Electric ..Constrnc- 
tion and Supply Company, 27, Thames Street, N.Y. The 
decision peremptorily stops the rale of unlicensed enclosed 
arc lamps by the Kinaman Company, and also involves the 
payment of damages by the defendant. This decision is 
underatood to be unfavourable to the General Electric.” 


Plagiarism !—The editor of the Digest of Physical Tests, 
of Philadelphia, announces that the publication of that 
journal has been temporarily suspended. Perhaps this is 
just as well, if ils usual practice is to reproduce original 
articles from other journals without giving due credit. For 
instance, in the “ suspending” issue, there is reprinted from 
the ELECTRICAL Review of July 10th, 1896, а 54-column 
original article by ourselves on “Some Notes on Rope 
Driving.” The editor appears to have thought that as it 
was 2] years old he was at liberty to do a little plagiarism. 
The Philadelphia editor is not the only offender in this direc- 
tion. More than one of our home contemporaries, much to 
their discredit, occasionally draw, free of charge, upon the 
columns of the ELECTRICAL REVIEW. 


Harness Redivivus,—The following cutting from the 
Lincoln Mercury of November 4th is significant :— 


О. B. Harness s Electropastbic Belt is the only genuine and well- 
known curative appliance. Recommended by thousands of sufferers 
amongst all classes of society as the reliable relief and cure for 
rheumatism, gout, eciatica, nervous exhaustion, &o.— Bend for Book 
of Testimonials (post free) to the Medical Battery Company, Limited, 
499, Oxford S.reet, London, W.—Advi. 


. 2nd inst. to Miss Aunie Holden, of Southport. 


" Technical Education and Industrial Developments 
in France.—We do not in this country pay much attention 
to the educational methods or institutions of France, but 
even France is ahead of us in the matter of technical educa- 
tion. While we in England still lack a public college or 
technical school in which an extended and thorough course 
of instruction in electro-chemistry is possible upon the lires 
of those cari ied out at Aachen and Darmstadt in 5 
and Zurich in Switzerland, France has lately provided suc 
a training institution at Grénoble in Savoy. Visits to power 
installations and to works will form ап important feature of 
the curriculum, and the suitability of G:énoble for a 
technical college in which applied electricity is the chief 
study, is йе] by the fact that in the immediate neighbour- 
hood. there аге 16 lighting installations, chiefly driven by 
water-power, 15 power tranemission schemes, and 12 electro- 
chemical or electro-metallurgical works iu operation. Nearly 
20,000 H.P. is seid to be utilised in the latter.“ The 
valleys of the Rhone and of the S:dne thus threaten to 
become one of the most important chemical manufacturing 
centres in Europe, and in years to come this district may 
rival the similar districts of South Lancashire in the number 
and magnitude of its chemical and metallurgical worke. In 
South Lancashire a cheap and plentiful fuel supply was the 
determining factor in establishing the prosperity of the dis- 
trict; in Savoy and Dauphine it is a plentiful supply of 
water capable of cheap exploitation for power purposes that 
is building up the industries of the eastern provinces of 
France. But in these modern days cheap power alone will 
not suffice to ensure success to any commercial undertaking, 
and the newly-founded technical college at Giénoble will 


provide the trained heads and managers for the industries 


carried on in the neighbourhood. 


Micre-photography iu Colours.—The progress made 
in the stady of the structure of metals and alloys by the art 
of micro-photography has led to the further attempt of 
reproducing in a picture the colours as well as the general 
character of the constituents. Those who have experimented 
in this direction will know that it is impossible to indicate 
by а black-and-white gravure one half of what the eye sees 
in examining the specimens; moreover, they will remember 
that unless isochromatic plates are used it is extremely 
difficult to obtain satisfactory negatives. М. Monpillard, in 
the Revue Générale des Sciences, Ootober 15th, 1898, 
describes a method of applying the principle suggested in 
1868 by Cros and Ducos, of successively photographing the 
object through coloured screens of red, yellow, and blue 
glass. Special care is taken to use screens of the proper 
selecting power. They are formed of gelatine, and consist 
of thin pellicles of blue-violet, green-yellow, and orange-red ; 
respectively selecting yellow, red, and blue. In some cases 
two ecreens only are necessary. The article is illustrated by 
a beautiful example of colour-photography applied to mioro- 
sections of organic substances. 


Refuse Destruetors.— At the monthly meeting of the 
Leeds Association of Engineers, on October 27th, the presi- 
dent (Mr. William Sheldon) in the chair, a paper was read 
by Mr. F. Leslie Watson, A. M. Inst. O. E., on The Designing 
and Construction of Refuse Desti notors. In the discussion 
which followed, Mr. Н. Vernon said that for electric tramways 
great inconvenience would be involved in carting refuse from 
various paris of the town to a central generating station. 
Mr. G. W. Blackburn saw no difficulty in conveying the 
current along mains from various destructor plants to a 
central station. Mr. J. C. Moorhouse sdvacated! the use of 
the backs of kitchen fires as auxiliary dettructors. It was 
в bad practice to throw green garbage into ash pits in s 
moist state. There would also be a difference between the 
clinker formed and the heat produced from refuse in a wet 
condition and dry ash. After others had spoken, Mr. 
Watson, in replying, said that the scrapings off macadamised 
dens was about the only kind of refuse which could not be 
utilised. 


Marriage.— Mr. G. S. Peck, the resident engiueer of the 
S:arborough Electric Lighting Company, was married on 
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е L’Eclairage Electrique, July 30th, 1898. 
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Street Traction v. Surface Contacts.—We cull the fol- 
lowing editoria] remarks on this question from the New 
York Electrical World :—* Objections to the overhead trolley 


on the score of appearances, and to the open conduit on the 


score of expense, will undoubtedly give a tremendous 
demand for the first really successful closed conduit or sec- 
tional conductor surface contact system. Each such system 
requires a switch for every few yards of track, and the one 
essential requirement to success not yet fulfilled is the high 
degree of reliability of this switch. The tendency in this 
line, as evidenced by Patent Office records and a few prac- 
tical trials, is toward a switch operated by an electro-magnet, 
and a device of this type, interesting be cause of its 
ingenious |rovelty, is described in a paper read before 
the British Association by Prof. 8. P. Thompson. 
Mercury contact is used, ard the break is made under 
oil. The switch itself seems to have the desired element 
of simplicity, but the complete arrangement is open to 


several criticisms. Among them is that which applies 


to all systems depending for their operation of 
the electro-magnetic switches on current үр from 
the power house, which is that, once the car has become 
disconnected from the source of power for any. reason 


whatever—as an imperfect contact or faulty switch—it 


is henceforth helpless and cannot operate the next or 
apy switch in advance. The opening of a circuit breaker 
at the power station would, with such a system, render every 
car absolutely helplees and unable to get further com- 
munication with the live feeder. For this reascn, any system 
dependent on electrically operated switches to be worthy of 
serious consideration must carry on the саг a source of cur- 
rent—preferably storage batteriee. Thie, also, unless of 
500 volts’ pressure, necessitates another auxiliary rail or set 
of contact buttons to condact the low-voltage current to tke 
switch magnets. The switch described bas an ingenious 
arrangement for grounding its exposed contact in case it fails 
{о open the circuit when the car leaves it. Unfortunately, 
this grounding device provides only for the inacticn of onc 
of ita two moving рама, and in case both fail to restore to 
the normal position, the exposed contact may remain ‘alive.’ 
A better device, which has often been proposed in this 
country, is a simple grounded contact carried by the car and 
following at a proper distance the main shoe or skate, thi: 
grounded contact ab:olately short circuiting the line through 
any switch which may fail to open when the oar leaves 1. 
The ttudy of these switches is valuable on the part of ekc- 
tric railway designers, as it is more than probable that, by a 
combination of the good elements of the шару imperfect 
devices designed, there may soon be attained a switch suffi- 
ciently reliable for the successful operation of rurface contact 


roads. 


Institution of Electrical Engineers.— A special general 
meeting of members was held on November 8га to consider 
the draft of revised Articles of Association. So far as we 


can see the chief new feature is a clause which relates to the’ 


formation of a new class of members to be called Associate 
Members. The article reads as follows :— 


18. Associate Members.— Every Associate Member shall be eitker 
an electrical engineer or electrician, and shall be at least 25 years of 
age, and, whether admitted by electicn or by transfer, shall come 
witbin one of the following descriptions :— 

(a) He shall have been on the Register ae an Aesociate on 
December 31st, 1898; or 

(b) he shall have been educated as ап electrical engineer or elec- 
trician in а maoner which sball satisfy the Council, and either (1) he 
shall have bad subsequent employment for st least two years in a 
responsible situation as an electrical ergineer or electrician, and shall 
be actually engaged in such a situation at the time of bis application 
for election or transfer; (2) he shall bave been engaged for at least 
five years in one of the branches of electrical engineering, and shall 
be actually so engaged at the time of his application, and sball afford 
55 proof to the Council of bis fitness for election; or (3), 

g an Asscciate, he shall have gained a premium in any year for 
^ paper read at an ordinary gereral meeting of the Institution. 


There is also 1 e . . А 
jibes 7 Interesting article relating to dipl: mas as 


i Bubject to such regulations as the Council may from time to 
M 9 prescribe, the Council may issue to any Member or Associate 
т & certificate showing the class to which he belongs. Every 
Mines certificate shall be according to the form F' in the schedule, or 
the 9 1 as may from time to vr) Бе аррсохой by 
| : acd sball remain roperty of, «nd sbal] on deman 
returned to, the Institution | 


Direct Spanish Telegra 


Electrical Works in Germany.—In an article on 
German trusts and combinations, the Berlin correspondent 


of the Financial Times says that the great event of last week 
was the formation of a formidable ring of Germen electric 
works, following immediately upon the fain of the greatest 
German coal concern, The Centrum,“ with the Harpener 


Association. 

The tudden appearence of tuch powerful trusts absorbs the entire 
attenticn and interest of the market. An epidemic of rings and 
тов has suddenly set in here. The fusion of the banks is followed 
by the fusion of the biggest German industrial concerns. Harp n- 
Centrum is now succeeded by Ludwig Loewe-Union-Schuckert, tho 
three greatest electrical concerns cf Berlin and Nuremberg. The 
latest fusion came as а real rurprise to the Berlin market. This 
tendency towards р gantic centralisations of capital indeed caused a 
mild shudder to ron through the Bourse. The economical objections 
бо such amalgamaticus were fully appreciated, end after a short rise 
the stocks of the concerne, more or less sffected by these fusions, fell 
again considerably. The details of the latest amalgamation are ав 
follows:—Ludwig L-ewe & Co. increase their capital from 74 
million marks nomiral fo 40 million marks nominal by 


. issuing 324 million marks «f rew shares, with dividends accruing 


from January Ist, 1899; Schuckert & Со. receive for their 
28 millien marka nominal shares, 14 million marks nominal 
shares of the new Loewe issue, and 100 marks for each Schuckert 
share as an equivalent for the nine months’ Schuckert dividend. 
Ten million marke of the new issue are offered to the shareholders 
at the rate of one new share for two old ones. The remaining 71 
millions are taken up by the bank group asscciated with the con- 
cerns. The Continental Electrical Works increase their capital to 
50 million marks by the issue of 20 million nominal new shares. The 
details of this, which is by far the biggest industrial financial trans- 
action ever known in Germany, are so intricate that it is difficult to 
form as yet a jadgment on their merits. But it seems as if the lion’s 
ebare bad be n secured by Ludwig Loewe & Co.and its banking 
groups. Neverthelers,as I remarked above, Loewe shares dropped 
from 512 to 608. The banks connected with the transaction—the 
Discor.to Bank and the Dresdner Bank—profited to the extent of 


about 24 points. 


Personal.—The Queen of Spain, acting for King Alfonso, 
has conferred on Mr. Charles Alexander Gerhardi, the 
manager of the Direct Spanish Telegraph Company, the 
honour of Commander of the Order of Isabel la Catolica. 
Mr. Gerhardi has been connected with telegraphy for close 
on 50 yeare, having b.en present on board the United S:ates 
steam frigate Niagara at the attempts to lay the first Atlantic 
cuble in 1857, and at the final laying of that cable in 1858. 


-In 1860 Mr. Gerhardi was appointed by the Submarine 


Telegraph Company as superintendent of their Channel 
Islands cable, and later on was put in charge, in London, of 
the Belgian, Datch, and German cables, [п 1872 he was 
appointed manager of the Direct Spanish Telegraph Com- 
pany, which had jast then been formed, and which he has 
continued to manage up to this date. We heartily ccn- 
gratulate Mr. Gerhardi upon his new decoration. 

We may also mention that the Spanish Government has 
conferred the Order of Isabel la Catolica on Mr. A. B. 
Tonkin, who for many years has been connected with the 
Company. | 

Mr. А. Н. Walton, the engineer for the past four years 
of the Metropolitan Electric Supply Company, bas been 
appointed by the British Thomson-Houston Company chief 


engineer for the erection and maintenance of the electrical 


plant on the Central London Railway. He will superintend 
the equipment of the power house and sub-:tation, together 
with the locomotives, and when the line is in operation will 
act as chief engineer. It is, perbape, hardly necessal y to 
mention that Mr. Walton bas had an almost unique ex- 
perience in electrical distribution work. He has been close) 

allied with Mr. Frank Bailey for а good many уєаїв, an 

previous to being аа acting engineer was chief 
assistant engineer to that gentléman on the Metropolitan 
Company. Mr. Walton was also associated with Mr. Bailey 


on the work carried ont for the Great Western Railway Com- 


pany by the Telegreph Construction and Manufacturing 
Company. We congratulate Mr. Walton on beir g appointed 
to a sphere in which his experience and, knowledge will 
enable him to excel, The work he hes been called upon to 
carry out is of the highest importance, and we tru-t that he 


will achieve complete success. 


Paper.— Before the members of the Ipswich Scientific 
Society on Wednesday evening, Mr. H. V. Pegg, A. M. I. C. E., 
read а paper dealing with ** The Disposal of Town Reſu e: 
its Use as Fuel,” 
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Electric Cranes.—At the Town Qaay, Southampton, on 
Thuraday afternoon last week an official trial of the four new 
electric cranes just erected by Messrs. Stothert & Pitt, of Bath, 
took place in the presence of the Mayor and other representa- 
tives of the Harbour Board. The cranes were designed b 
Mr. J. G. W. Aldridge, the Board's electrical engineer, and 
exhibit many important improvements over thoze which have 
been in use at the Town Quay for some time past, and which 
are also worked by electrical power, the current being supplied 
from the Corporation works, They are guaranteed to raise 
a weight of 80 owt. at the rate of 200 feet per minute, 
and to slew at the rate of 400 feet per minute, both move- 
ments to be executed simultaneously. For three of the 
oranes the maximum load is 8 tons, and if at any time 
the weight attached should exceed that amount, or anything 
should go wrong, a warning bell is rung automatically. 
The fourth crane is constructed as а combination 3 and 
13-Lon one. With one set of gearing it raises loads up to а 
maximum of 8 tons, and in 2 minutes a mechanical change 
may be effected whereby the load can be increased to four 
times that amount. Each of the cranes travels on lines 
running to all points on the Quay, this movement bein 
quickly effected by hand power. There are now in & 
&r electric cranes on the Qaay. The party afterwards 
took luncheon at Radley's Hotel upon Messrs. Stothert and 
Pitt’s invitation, 


Improved Form of Primary Battery.—The creeping 
of salts is one of the annoyances experienced in the use of 
primary batteries, to overcome which much time, labour, 
and money have been expended, while the results have not 
always been altogether satisfactory. Messrs. Meysenburg 
and Badt, Ohicago, have, according to the Electrical World, 
met the problem in a very ingenious manner, as will be 
аасы from what follows. The illustration shows the 
glass jar of the Badt hermetic cell, which is provided with a 
channel or trough around the upper edge of the neck, the 


cover having two glass rims, the inner one being concentric 
with the outer one. The inner rim of the cover reste in 
the trough, while the onter one surrounds the top of the 
jar, and prevents dust from gaining entrance to the trough. 

he trough is filled with oil, thus furnishing an air-tight 
seal which effectually prevents the creeping of salts. 
Another important advantage is the additional insulation 
from the jar and earth thus given to the electrodes, which 
аге in turn insulated from each other by the glass of the 
cover. | | 


X Rays in Hospitals.—In celebration of the gift of a 
Röntgen rays apparatus from the Duke of Newcastle, the 
committee of the North-Eastern Hospital for Children gave 
an “ X rays” soirée to their friends at the hospital, Hackney 
Road, Shoreditch, on Thursday last week. Mr. J. Le Conteur, 
who lent two additional instruments for the occasion, showed 
the effects of the rays on a collection of rubies and other 

recious stones, demonstrating their use in the detection of 
imitations, while the resident medical officers gave interesting 
soo fos E with the powerful apparatus belonging to the 
ospi 


The Hiver Plate New Institution. — We have received 
a copy of the artioles of association of the Institution of 
Engineers of the River Plate. Mr. Ernest Danvers, of 
Bnenos Ayres, is the secretary. 


Fluorescent Screens for X Ray Work.— A con- 
tributor to the British and Colonial Druggist says, 
from personal experience, that effective fluorescent screens 
may be made by the amateur, and that а material 
reduction ia cost is thereby cffected. Calcium tunsgate 
he regards as a very fair material, and а salt of 
uranium he thinks very good (the particular salt not being 
mentioned). The method of making the screen is as follows: 
Take a plate of glass, say, 84 by 64 inches, make a mask of 
stout paper, with an opening 7 by 5; wet this mask with 
glycerine or mucilage of gum arabic, and place it over the 

late; cover the plate with collodion or varnish, or mucilage 
(with a little glycerine added), and sift the powdered ealt 
quickly and evenly all over the surface. If vellum, parch- 
ment, cardboard, or ebonite be used as the support, one may 
put a coating on both sides, and thus even up apy inequali- 
ties of deposit; but with a glass support the same advantage 
will not accrue. Having got a good thick coating of powder, 
the mask is removed, but this pee not matter very much; 
it has served its pu to give а clear edge to the costing. 
The coated side, which must face the tube, if glass is used, 
is covered with a piece of thin black celluloid, or ebonite, 


or opaque т. With vellum, parchment, or paper, there 
should stil de a black shield between the tube and the 


fluorescent salt; but the latter should be left uncovered, 
and facing the eye. The platinocyanides may be used 
in the same way, though they do not powder nor sift во 
finely; or they may be mixed with varnish, and spread over 
a glass or vellum surface. Thetroub'e isto get a really even 
coating, but with anything but glass one can apply a roller 
pressure, and thus smooth down any unevenness. The easiest 
way to get an even coating, according to the author, is to use 
a vehicle of paraffin and petrolatam. Equal parts of each are 
melted together, stirred until cool, and the powdered salt (about 
2 drachms for a 7 by 5 screen) rabbed on a slab with just 
enough of the wax mixture to make a workable mass, which 
is spread by means of a long, straight spatula. An undesir- 
able feature is the liability of the mixture to “ran” ins 
heated atmosphere, but at normal temperature no trouble 
whatever is encountered. The author, whose article is 
abstracted in Scientific American, mentions that in 
addition to its value as a means of direct observation, the 
fluorescent screen reduces the time of exposure in making a 
skiagraph, being placed bereath the plate when exposed. In 
conclusion, the author remarks : —“ Of course, it must be 
understood that even the best and most costly screen will 
not fluoresce to any extent if the rays are being delivered 
poorly and intermittently ; it will not compensate for a poor 
and weak electrical discharge and faulty tube. As a gauge 
by which to estimate exposuree, I consider a good soreen very 
valuable. With practice one becomes as intimate with the 
capabilities of his ‘tubes’ as a photographer with the 
capacity, as regards covering power and rapidity, of his 
ens.“ 


Society of Arts.—The arrangements for the 1898-99 
session, which opens on 16th inst. with Sir J. Wolfe Barry's 
residential address, include the following :—November 23rd, 
rof. Geo. Forbes, F.R.S., on * Long Distance Transmission 
of Power.” After Christmas, Mr. Philip Dawson on “ Elec- 
trio Traction and its Application to Railway Work,” and 
W. H. Preece, О.В, F.R.S., on * Wireless Telegraphy." 
There are to be four Cantor Lectures by Prof. Vivian B. 
Lewis on “ Acetylene,” on November 21st and 28th, and 
December 5th and 12th. Dr. S. Rideal will deliver four 
Cantor Lectures on “ Bacterial Purification of Sewage,” on 
January 16th, 28rd and 30th, and February 6th. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 7th inst. The 
special thanks of the members were returned to Mr. John B. 

arrington, for his donation of £25, and to Mr. Charles 
Scott Dickson, Q.C., Solicitor-General for Scotland, for bis 
donation of £100 to the fund for the promotion of experi- 
mental research at low temperatures. 


Appointment.— The Birmingham Technical School Oom- 
mittee last week appointed Mr. Thomas Reid, of Dundee, to 
the ре of head teacher of the Engineering Department at 
the Municipal Technical School. 
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Iaterruption in Supply at High Wycombe.—Measrr. 
Edmundsons’ Electricity Corporation furnish us with the 
following particulars of an interruption at High Wycombe: 
— About 10.80 on Wednesday, November 2nd, one of the 
feeders—a triple concentric lead-covered and armoured 
cable—broke down. The outer ring being the neutral con- 
ductor, was practically short circuited to the next ring, the 
negative blowing the fuse on the station end of the feeder, 

also most unfortunately melting out the copper bridg: s 
on the neutral of all the feeders at the station, with the 
result that there was too great a pressure on the lamps 
on the itive side of the system, which burst a few 
lamps and fused some lamp holders and blew a number of 
fuses, which was the total amount of damage done. At the 
moment the supply was being given from the accumulators, 
and no one was in the works. Most of the supply was 
renewed a few minutes after the occurrence, and everything 
was in order the next evening. The breaking of the earth 
connection caused the fire alarm bells in firemen’s houses 
to ring, which was the first intimation of trouble on the 


lighting circuits. | 


The Hawley Down-Draught Grate.—The smoke ques- 
tion has been much in evidence in France of late, and many 
of furnace have been tested. "The Journal Universel 

Ф Electricite describes some testa on the Hawley down-draught 
grate at a works at St. Denis, when on a four months’ trial 
a saving of fuel has been effected of 11:27 per cent. The 
mmokelessness is absolute. The grate was tried in a Bab- 
cock type boiler constructed at Quillac. Anzin briquettas 
were used as fuel. On four tests an ordinary grate showed 
an evaporation of from 7°64 to 8:2, the Hawley grate show- 
ing 9:14 to 9 57, and an economy of 13°23 to 15 86 pr 
cent. The mean economy per pound of combustible wes 
14°945 per cent. and pound of coal 17:290 per cent. 
There are two grates, the upper one of water tubes and the 
lower one of ordinary type, on which is completed the combus- 
tion of the fuel which falls through the top grate. The larger 
proportion of air comes in above the top grate and passes dawn 
through the fire. Additional air may be admitted between 
the grates if required. Obviously the upper grate must be 
ex to very severe temperatures, and circulation in the 
tubes of the grates must be copious, and the water supply 
should be good in quality. The upper grate acts as a sort of 
retort to ensure а considerable temperature to the gares 
evolved оп it, heated by pasing through the fire bed 
below, while they are mixed with more air in the presence of 
of a hot clear fire on the lower grate. Properly arranged and 
worked, the Hawley furnace appears excellent for externally- 
fired boilere, but not practicable for internal furnaccs, by 


reason of want of space. 


Revision of Charges by the Edison Electric Illumin- 
ating Company of New York.—Thbis company has recently 
decided to enter into more active opposition to the Gas 
Companies of New York, and in a circular issued to the 
public of that city, it has given the details of the new system 
of charging. For small consumers the charges are in futare 
to be—10d. per kw.-hour for the first hour's average daily 
use of the total lamp equivalent connected ; 74d. for the 
second hour; 5d. for the third and fourth hours, and 24d. 
for use above five hours. For the larger consumers, guar- 
anteeing 2,000 kw.-hours’ consumption each month, and two 
hours’ average daily use of the installation, the charges are 
fixed as follows :—5d. per kw.-hour for first four hours 
average daily use ; and 24d. per kw.-hour for all use above four 
hours, These charges cover both incandescence and arc 
lighting, and include renewals of incandescence lampe, and 
carbons, &c., for aro lamps. They do not include, however, 
first supply of lamps. If these revised charges lead to the 
Increased use of electiicity for lighting and other purposes 
which is anticipated by the company, a further reduction for 
long hour use is contemplated. In comparing these charges 
with those made by the London companies, it is necessary 
lo remember that labour and raw materials are dearer in 
New Yo:k than in London, and that gas is also а much more 
costly illuminant than in this country. With gas at 28. 7d. 
per 1,000 cubic feet, the revised charges of the Edison 
Electric [laminating Company, of New York, would 
ану fail to win fresh consumers for the electric 


Lectures.—Mr. W. Н. Preece, O.B., F.R.S., on Monday, 
addressed the Carnarvon Literary Union on “ Wireless 
Telegraphy.” 

On 8rd inst., Prof. Jamieson delivered the fourth of his 
series of lectures on Electric Railways and Tramways,” at 
the Glasgow and West of Scotland Technical College. 


Obituary.—We regret to annonnce the death of a well- 
known French electrician, almost unheard of during recent 
, M. De Meritens, which occurred last week at 
aris, under very sad circumstances, at the age of 65 
years. His name will be most familiar to electrical 
men in this conntry in connection with his celebrated 
magneto-electric generator, which was extensively tried about 
20 years ago in many French and several English light- 


houses for illumination purposes, 


NEW COMPANIES REGISTERED. 


West Kent Electricity Supply Company, Limited 
(59,368).—This company was on November 2nd, with a 
capital of £20,000 in £1 shares, to carry on the business of electricians, 
mechanical engineers, suppliers of electricity and manufacturers of 
electrical apparatus, and to construct, lay down, establish, fix and 
carry out all necestary cables, wires, lines, accumulators, lamps and 
works. The subscribers (with one share each) are:—W. W. 
Pritchard, 39, King Street, ld Sei арын solicitor; Joseph T. Rockett, 
14, Westbury Road, Bowes Park, accountant; Harry G. Pulham, 
4, Denholme Road, St. Peter's Park, W. clerk ; G. шари Davies, 
8, Laurence Pountney Hill, E.O., architect ; George W. Sutton, 61, 
Mostyn Road, Brixton, accountant; Henry M. Carpenter, 37, York 
Road. N., secretary; and Walter Мау, 28, Nelgarde Road, Catford, 
B.E, surveyor. The first directors (to number not less than three 
nor more tban seven) are to be nominated by the subscribers ; qualifi- 
cation, £500 ; remuneration as the company may decide. Registered 
office, 39, King Stret, Oheapside, E. O. 

Bute Electrical Manufacturing Company, Limited 

on November 2nd, with a 


Cardiff, engineer; Edwin Jenkins, Bute Docks, Cardiff, shipowner ; 


B. Marquand, Thomas M. 
Heywood, Frederick G. Trebarne, and Augustus J. Marquand; 
remuneration, £200 per annum, divided between them. 


Drummond Art Metal Works, Limited (59,372),— 
This company was registered on November 2nd, with a capital of 
£5,000 in £1 shares, toenter into an agreement, dated October 31st, 
with “ Whitehouse & Thomas, Limited, and John H. Oampbell, its 
liquidator, and to acquire and carry on the business of electrical 
engineers, metal workers, gas fitters, &c., carried on by the said com- 
pany at 17, South Street, Finsbury, E.C., and 189, Drummond Street, 

„N. W. The subscribers (with one share each) аге: — 
C. J. Toy, 35, Westbank, Stamford N., chartered accountant; 
J. A. Campbell, 17, South Street, E. C., chartered accountant; Thomas 
Н. Toy, 17, South Street, E. O., merchant; Walter A. Low, 28, Lorne 
Road, Forest Gate, I., clerk; L. E. Reitz, 7, Cotton Street, Poplar, 
E., typist; Alfred J. Woods, 54, Ansdell Road, Peckham, clerk; and 
F. C. Collyer, jun., 28, Road, East Dulwich, clerk. Registered 
without articles of on. Registered office, 17, South Street, 


, 2.0. 

Hamilton, Motherwell), and Wishaw Light Railways 
Company, Limited (59,404).—This company was on 
November Srd, with a capital of £20,000 in £10 shares, to construct, 

urchase or otherwise acquire any light railways or tramways in 
Hamilton, Motherwell, and Wishaw, in the county of Lanark, or the 
neighbourhood thereof, and to work by electricity, or other power, 
all such light railways or tramways. The subscribers (with one 
share each) are:—Nauheim J. Ferdinand, 56, Oanfield Gardens, N.W., 
p Ernest Lazarus, 83, Cannon Street, E.O., chairman 
ritish Thomson-Houston, Limited; John T. Mers, The Quarries, 
Newcastle-on-Tyne, chemical manufacturer; Harold F. Oharles, 
49, Nunhead Lane, Peckham, S.B., clerk; 
118, Heath Street, Ham „N. W., secretary; W. Martindale, 
Newlands, Ingatestone, gentleman; and Albert R. Monk», 
83, Cannon Street, H. O., mana director British Thomson-Honston, 
ted. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£20; remuneration as the company may . 

Smith, Simpson & Co., Limited (59,407). — This 

on November 3rd with a capital of £2,000 


com was registered 
in {41 shares, to carry on the business of smelters, and steel 
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manufacturers, manufacturers of machinery, boilers, plant, stoves, 
dyramos, engines, motor cars, rolling stock, &c., and gas, elec- 
irical and general engineers. The subscribers with one share 
each) are:—Walter F. Simpson, Hapton, electrical engineer; 
Arthur F. Simpson, Manchester Road, Hapton, mill manager; 
John F. Simpson, Manchester Road, Hapton, grocer; Harold 
Smith, Netherhcys, Colne, Lancs., engineer; Joseph Simpson, 
95, Withnell Road, Blackpool, engineer; Arthur G. Brown, 38, 
Victoria Buildings Manchester, engineer; and James Hartley, 
Moorelands, Weaste. Tha first directors are Joseph F. Simpson 
(managing director) and Harold Smith; qualification, 100 shares. 
Registered office, 49, Deansgate, Manchester. 


New St. Helens and District Tramways Company, 
Limited (59,426).—This company was registered on November 4th, 
with a capital of £150,000 in £5 sharce, to acquire the business of the 
St. Helens and District Tramway Company, Limited (registered in 
1889), to construct, maintain, and work sny tramways or railways, 
and to carry on the bus iness of elcctricians, electrical and mechar ical 
engineers and c^ntractore, suppliers of electricity, and elcctrical 
apparatus manufacturers "Tho subscribers (with one share cach) 
are :—J. A. Willex, M.P., Parkside House, Huyton, near Liverpool, 
newspaper proprictor; Thomas Evans, 15, Tithebarn Street, Liver- 
pool, cotton merchant; Jacob Atherton, Single: o, Huyton, near 
Liverpool, manufacturer; D. L. Chalmers, 5, Fenwick Street, Liver- 
pool, chartered accountant; H. Martin, J.P., Olive Mount, Groß venor 
Road, St Helens; J. B. Atherton, Manhattan, Gateacre, near Liver- 
pool, manufacturcr; and F.-J. Leslie, 15, Union Court, Liverpool, 
solicitor. The numbcr of directors is not to be less than threc nor 
more than seven; the first are Sir John A. Willcx, M.P., Thomas 
Eivane, Henry Maitin, James B. Atherton, and Jacob Atherton; 
qualification, E250; remuneration, £250 for the chairman, ard £200 
each per annum for the others. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Drake & Gorham Electric Power and Traction 
(Pioneer) Syadicate, Limited (57,352).—This company's atata- 
tory 1eturn was filed on September 1st, when 1,107 shares were taken 
up cut of а capital of £20,000 in £10 shares; £3 per share has been 
called, end £3,321 receiv:d. 


Electric Railway and Tramway Carriage Works, 
Limited (57,082).— Tbis company's statutory return was filed on 
September 7b ; 16,087 shares base been taken up out of a capital of 
£150,000 in £5 shares, ard £2 per share called; £32,174 has been 
paid, and £11,079 has been received in advance cf calls. 


Electric Light and Power Company, Limited 
(56,786).— This company's statutory return was filed on August 17th, 
when seven stares were taken up and = for in full out of a capital 
of £6,900 in £1 ehares (5,000 deferred). 


CITY NOTES. 


The Western and Brazilian Telegraph Company, 
Limited. 


Tnx report of the directors to be presented at the. thirty-sixth 
ordinary general meeting cf the company to be held on November 
11th, states that the total carnings amount to £72,692 13s. 10d, as 
against £59,754 17s. 81., showing an increase of £12,937 16s. 24. com- 
pared with the balf-year to June 30th, 1897. The working expenses 
amount to £39,376 7s. 9d., as against 244 575 123. 4d., a decrease of 
£5,199 4s. 7d. Including the amount brought forward from 
December Slat, 1897 (£1,428 5s. 11d.), and the dividend received 
upon the shares held in the “ Platino" Oompany, the balance to the 
credit of the revenue account is £44,914 23., from which has been 
deducted £8,041 123. 5d. for interest on debentures and debenture 
stock, £2,016 33. for iz come-tax, and £1,078 17s. 8d. has been invested 
on account of the debenture stock redemption fund, £8,000 has been 

laced to reserve fond, leaving a balance of £25,777 83. 11d. The 
үрен м now recommend the payment of 5s. per share, free of 
inccme-tax, for the balf-year on the ordinary shares, being at thé rate 
of £3 63. 84. per cent. pet annum, as against 33. per share, or £2 per 
cent. per annum, for the ding period of last year, leaving a 
balance of £1,427 18s. 11d. to be carried forward. In the case of 
shares which have been divided into “ preferred” and “deferred,” 
the 54. per share now recommended will be payable, viz., 38. 9d. per 
sbare tothe preferred sbareholders, and 1s. 3d. to the deferred sbare- 
holders. The sbareholders of this company having consented to 
exchange more than the number of shares required under the agree- 
ment between this company and the Brez lian Sabmarine Telegraph 
Company, the agrecment has become operative as from June 30th 
last. In consequence, directors of the B:azilian Submarine Telegraph 
Ccmpany Бате de con e directors of this company, and vice versá, and 
Mr. Andrews, tbe chairman of this company, bas bcen elected chair- 
man of the Brszilisn Submarine Telegraph Compsny. Mr. Axworthy 
has been appointed manager of the company, and Mr. Hodson, 
formerly the traffic accountant, has been named secretary in place of 
Mr. Cunningham, who has retired. The arrangement now made will 


donduce to the more harmonious and efficient working of the com- 
panies, aud will prove advantageous to the Governments and the 
public. The dividend warrants will he posted on 11th inst. 


Morecambe Electric Light and Power Company. 


А GENEBAL meeting of this company, whose concern bas been pur- 
chased by the Morecambe Urban District Council, was held at the 
King’s Arms Hotel, Morecambe, on Wednesday, November 2nd, for 
the purpose of having an account laid before the shareholders aa to 
the manner in which the "ne has been conducted and the 
property disposed of. Mr. Chas. pston, auctioneer, Lancaster, 
is the Jiquidator, and Mr. J.T. Sanderson, of Lancaster, is his solicitor. 
The balance-sheet submitted by the liquidator showed that the total 
receipts from February 27th, 1896, were as follows :— 

Cash at bankers, beiag proceed: of the sale of certain plant, £500; 
plant and material sold, £131 12%. 5d.; acceptances matured, £61 
14s. 1d.; Morecambe Urban District Council, gross amount agreed for 
plant and undertaking, £3,897— from which £1,179 was deducted by 
arbitration for diminution in value, £2,718; bank interest, £11 
19s. 1d,; total, £3,423 5s. 7d. The payments to preferential creditors 
at the date of the extraordicary general meeting, February 27th, 
1696, amounted to £70 18s. 7d.; wages and cost of removing plant 
and material amcunted to £11 1s. id.; rent of office and warehouse, 
£38 2в.; incidental paymente, £9 193. 11d.; Board of Trade fees, £7 
29. 3d. ; bank commission, £3 198. 91. ; solicitors to the Urban District 
Council taxed coste, £382; Morecambe District Council, half-cost of tbe 
award, £41 6s. 9d.; liquidatcr's solicitor's costs, including witnesses 
at the arbitration proceedings, £188 109. 1d. ; liquidator’s remuneration 
and out cf poas expenses, £86 15s. 5d.; first debenture bonds in 
fall, including interest, £2,059 11s.; second debenture bonds, in- 
cluding interest, a dividend at the rate of 3s. 4;°,d. in the £ on 
£3,038 2s. 8d., makes £523 12s. 3d., leaving a balance of 13s. 61. 
There are no assets available for either unsecured creditors or ordi- 
рагу shareholders, as follows :—Four unsecured cash creditors, £128 
11s. 4d.; four unsecured creditors for professional charges, £48 7s. 7d.; 
one unsecured creditor for rent, £9 10s.; 23 unsecured creditors for 
plant and trade requisites, £138 4s. 5d.; 104 ordinary shareholders, 
£6,759; total loss, £7,083 13s. 4d. The accounts were audited by 
Mr. W. B. Hodgson, the late chairman of the Morecambe Electric 
Light and Power Company, Limited. The accounts were passed, and 
it was resolved to destroy the books of the company when the liqui- 
dation proceedings have been completed. 


Veritys, Limited.—The report of this company for the 
year states that the accounts show a profit of £20,977 11s. 9d., and 
and after deducting directors’ fees (£2,000), and making due provision 
for the depreciation of plant, and for bad and doubtful debts, there 
remains a balance of £16,697: 4s. 9d., which, together with 
£312 9s. 6d. brought forward from last. year, makes a total 
of £17,009 14s. 3d. available for dividends.  - 


New lssue,—The Chelsea Electricity Supply Company, 
Limited, has this week made a new issue of £40,000 44 per cent. 
debenture stock (ranking pari passu with £60,000 already issued), at 
the price of £108 108.- ‘The object of the issue is to provide for the 
further development of Ше company's business. 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.— The receipts for the week 
рр November 5th, 1898, were £192 4s. ld.; aggregate to date, £13,135 
Б. 


The Bristol Tramways and Carri pany, Limited.—The receipts for the 
week en November sth. 1808, were 23,066 19s. 6d.; corresponding 


period, 1897, £2,545 7s. bd. ; increase, £21 12s, 1d. 


The City and South London Railway Company.—The rece pe for the week end- 
ing November 6th, 1808, were £1,027; week ending November 7th, 1897, 
£1,041; decrease, £14 ; total receipts for half-year, 1898, 418,904 ; corresponding 
period, 1807, £17,580; increase, £724. Miles open, 84. | 


The Dover Corporation Electrio Tramways.—The теби pis for the week 
ending November 5th, 1898, were £165 6s. 5d. ; week ending November 6th, 
1897, 2108 128. 10d.; increase, £61 18s. 74. ; total receipts to November 5th, 
1898, 21,840 5s. 6d. 


The Dublia United Tramways Company.—The receipts for the week ending 
November 4th, 1898, were as follows:—D. U. T. Co., horse cars, £2,285 
15s. ld.; ditto, electric cars, £894 28. 4d.; D. B. D. Co., eleotric cars, £748 
бв. 6d.; total, £8,368 За, 10d; боне ров ing week last year—D. U. T. Co., 
horse сагв, £2843 J8s. 1d.; D. 8. D. Co., electric cars, £494 68.; total, 
£3,388 4s. 1d.; increase, £94 19s. 9d.; egate to date, £75,901 Os. 8d. ; 
aggregate to date last year, £70,102 17s. 4d. ; increase to date, £5,798 2s. lid. 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Hobart Electric Tramways Company.—The receipts for the month of 
September showed an increase of £108. 


The Liverpool Overhead Railway Company. = The receipts for the week ending 
November 6th, 1898, amounted to £1,451; corresponding week last year, 
£1,841 ; increase, £110, 


The Мосо тезе Tramways Company.—The receipts for October amounted 
to £15,000. 


The South Staffordshire Tramways Company.— The receipts for the week ending 
November 4th, 1898, were £662 138.; week ending November 5th, 1897, 
£656 98. 8d.; aggregate receipts for 44 weeks, £27,886 168. 6d.; last year, 
£28,181 11s. 8d. | 

The Western and Brasilian Telegraph Com Limited.—The receipts for 
the week ending November 4th, 1896 after ¢ deaa 17 per cent, of the 
gross receipte payable to the London Plasino-Braszi slegraph O · 
pany, Limited, were 42,876, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Pasini dor | _ Dividends for Со ok ended 

lune. МАМЕ. ш tbe last three years. otation, "Nov. gd 

1896. | 1:96. | 1897. Highest.| Lowest 

127,4001| African Direct Telegraph, 4 $ Debs. ... S" . 100 4 5 + 100 —104 ә e 

25,000 | Amazon Telegraph, shares n $us ds „ AO ss . 6— 7 I 
125,000 Do. do. 5 % Debs. Red. ... jos jas s. | 100| 92 — 95 — 

905, 560 Anglo-American Telegraph...  ..  ..  .. . Stock E2 98/2 188 3 61 — 64 63 61 
3,047, 2201 Do. do. 6 Ф Prof. Stock £4 18s|£5 68| 6 X 112 —113 113 - | 1123 
8,047,2201 Do. do. Deferred... Stock} ... | = 1 1 14j.| 14 

180,000 | Brasilian Submarine Telegra 10 7 7 * 7 N 1 16 16] 15% 

75,0001 Do. do. sp Debs. 2nd series, i 1906 100 | 5 ө, . 111 —115 zm et 

44,000 Chili Telepbone, Nos. 1 to 20 000 .. 5 4 4 4 eee T 

10, 000, 000 Commercial Cable = $100 7 8 8 % 180 —190 — 

918,207 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | - | ... 104 —106 1054 | ... 
224,850 | Consolidated Telephoue onstruction and Мк аши 10/- | 14 2 d и — 

16,000 Cuba 5 "T 10 | 8 8 7 T 

6,000 Do. 0 95 Pref. 10 10 & 10 J 10 154— 164 b 

12,931 | Direct Spanish Telegraph Ж 5 4 4 4 4 — - 

6,000 Do. = 10 10% Cum. Pref. 5 10 10 10 10 — 11 MA 

80,0001 Do. Debs., Nos. 1 to 6,000 ... | 50 | 4% | 4% | 4% |104 —107% e 

60,7101 Direct United States Cable i 20 | 22% | 2 —. | lHj— 12 114 | 118 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | ... e a. |101 —104 108 

4,000,000 | Eastern Telegraph, Ord. Stock . Stock| ... i e A 1764 | 174 

295, 000 Do. 3495 Pref. Stock 100 e |] 104 —107 106} | 1043 

500,000 Do. Фу Certs., 50 95 p aid Без г з .. | 62 — 55 vee T 

89,900 Do. Debs., Topa yabi August, 1899... | 100 | 5 5 5 100 —108 en e 
1,432, 2681 Do. Mort. Deb. Stock Red. ... ... |Stock| 4 4 4 124 —128 xd|124 —128 2: * 

250,000 Багаа оны Australasia T China Telegraph ... | 10 | 7 7 7 174— 17$ 172 | 178 

о us. Gov. Sub eb., 1900, red. ann. : 

16,2001 { 5 100 6 * 156 % 5 % 100 —104 108 |... 

64, 400 Do. do. Bearer, 1,060—8, 975, ою 100 | 6 6 Ф 5 % |101 —104 1033 
820, 000l " Do. : B Deb. и Stock| 4 4 4 125 —129 e 

astern an uth African Telegra] h, 5 & Mort. Deb., га 

35 100 1900 red. ann. e os. 1 to 2, 843 100 | 6 % 15 % „ 

48, 5001 Do. do. do. чы. bearer, 2,844 to 5,500 100 5 b .. |101 —104 
300,0001 Do. 4 Ф Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 ... |102 —106 
200,000 Do. 49% Reg. Mt. Debs. (sortua Bub. * 1—8, 000 25 4 4 ... 1104 —107 
180,227 | Globe Telegraph and Trust . m 10 | 44% | 44% | 44% | 12 — 12jxd| 12 — 124. | 124 123 
180,042 Do. do. 6% Pref... 10 | 6 6 6 164— 17 xd| 164— 17 17 164 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 % [10 Y 10 — 281— i 
150,0001 Do. do. do. 5 % Debs. ... | 100 | 5 5 5 100 —108 101 - 

97,800 Halifax & Bermuda Cable, 44% lst. Mt. Dbs., уго. 1-1, 200, rd. 100 | ... T . |101 —104 — 

17,000 Indo-European Telegraph es owe | 25 10 10 Ф 10 62 —55 ха 63 — 56 654 | 534 
100,000 London Platino-Brasilian Telegraph, 6% Debs .. . 100 6 6 6 Ф 109 —112 T 
484,597 | National Telephone, 1 to 484,597 e 5e | 587 | 51% 6 6)— 5 578 5l 

15,000 Do. 6 % Cum. Ist Pref. ..  .. 10|6 6 6 12 — 14 194 | 13 

16,000 Do. 6 + Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 "S T 
260,000 Do. 5 J Non-cum. 3rd Pref., 1 to 260,000 | 5 5 5 5 53— 55 588-0 

1,829, 4711 Do. 84 Y Deb. Stock Red. Stock 34% | 88% | 34% 100 —105 1024 | 101 

171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1 | 56 5 5 §— §xd sss ss 

100, 000 Pacific and European Tel., 4 * Guar. Debs., 1 to 1, аы 100 | 4 4 4 105 —108 m se 

11,889 | Reuters is T 8 |5 б 5 71— 83 eis és 

8, ,881 | Submarine Cables Trust. 2805 réi ia is .. |Cert.| ... see .. 1188 —138 ae dt 

58, ‚000 United г Plate Telephone ies * e». 5 4 5 6 41 
151,7831 do. 59, Debs... ... . Stock 5 es | e. [108 —106 Ba |) a 
200,000] West African Telegraph, 5 % Debs 100 5 5 |5 9%, | 99 —102 m 

80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—858, 008 24 | .. ID Е +— 1 sis 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. m Tel. | 100 | ... ТА .. |104 —107 ies 

64, 269 | Western and Brasilian Telegraph „| 16/8 2 84% 121— 122 128 | 12A 

33,129 Do. do. do. 5 J Pref. Ord.. „| 76 5 5 @ 8— 8i КӨШ ОРО 

88,129 Do. do. do. Def. Ord. —. . 71 1 ni | } 4— 4 iis á 
889,521 Do. do. do. 4 * Deb. Stock Red. ... 8 es | eee 107 —110 is : 

88,321 | West India and Panama Тегтер c. *. 10| § 1 i làj— 18 14 1* 

84,568 Do. do. $ Cum. Ist Pref. ... | 10 | 6 6 6 93— 92 98 

4.600 Do. do. Cum. 2nd Pref. . 10 |6 6 6 7— 9 Р 

80,0007 Do. do. do. 5% "Debs. . Nos. 1 tol, 800 | 100 5 b b 106 —109 Е 

T) 100 6 6 6 98 —108 000 


158, 100% Western Union of U.S. Telegraph, 6 Y Ster. Bonds 


ELECTRICITY SUPPLY COMPANIES. 
80,000 Oharing б d Strand Electricity Suppl 5 5 5 57 U 16 Тї — | III n 
20, s 4%, de. de. 41 1 Cum. Pref. б ei CER ae 
84,000 “Chelsea Electricity Supply, Ord., 5159 |59|6 8 — 9 8— 9 8i 

60 do. 43 % Deb. Stock Red.... Stock 4% | 4i 4 118 —115 |113 —116 " 


,000 do. eee 
50,000 | City of ‘London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 1 234— 244 | 234— 244 | 241 | 24 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... .. e| 10 28 — 24 | 23 — 24 TE es 
40,000 pe 6 9 Cum. Pref., 1 to 40,000 ... 10 | 6 T. 6 15j— 164 |1 1 1578 
400, 000 5 É Deb. Stock, Scrip. (iss. at #116) ‘all j all paid —. 5 5 5 Y 127 —132 127 — 182 
80,000 баши, of Lond. & Brush Prov. Elec. Ltg., Ord 10; wi | nel | пй |121— 134 | 124— 184 13} | 12j 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 28 paid. 10 | ... e 10 — 11 10 — 11 
20,000 Do. do. do. 6 9 Pref., 40,001—60,000 | 10162 |6% 6 144— 154 | 144— 154 15 | 1433 
17,400 | Edmundaons Elec. Corp., Ord. Shares 1—17,400 5|. |... |5 6— 51 | 5— 5) 
15,661 | House-to-House Electric Light Bupply, Ord., 101 to 15, 761 5 S 4 9 — 10 9 — 10 97 92 
12,000 Do. do. 7% Cum , Pref... 5 7 5 77 7 — 104 104 , 
110,000 | London Electric Supply Corporation, Limited, Ord. bus 8| .. eus — 4 31— 4 
48,050 Do. do. 6 % Pref. m ЕТ? i 6— 64 61— 6? 64 
62,400 Metropolitan Electric cae 55 101 to 62, 500 10 | 4 5 6 154— 16 | 154— 164 | 16 155 
220,000; Do. irst Mortgage Debenture Stock .. | 44% | 445 | 44% 17 —121 117 —121 |... | 

6,452 | Notting Hill Electrio l Iven 10 2 4 6 15 — 16 15 — 16 154 153 

81,980 St. James's and Pall Mall Electro Light, Ura 5 | 74% 10% 14% 16 — 17 | 16 — 17 168 | 16 
20,000 Do. do. 7 Pref., 20,081 to 40,080} 5|7 7 9 — 10 9 — 10 m Nm 
800 Do. do. Deb. Stock Red. — ...|Btock ... | .. | 4 x —108 jr a T 

65, South London Electricity Bu ч , Ord., £8 paid 6J ... кз iss — 83 21— 8 e 

900, 3 Electric Supply, Ord., 101 to 80,000 — 5 7 Ф 19 Ф 12 Ф | 144— I 15 — 16 158 | 15% 

Subjecs to Fonndeca Знаков. CC 
1 Unless otherwise stated all shares are fully paid. 2 DM E On — pital, 


Dividends marked § are for a year 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


8 Business done 
osin ‚С 
Fresen 4 МАМЕ, Share c Dividen ds pm Quotation Quotation | “ering week 
ru Моав e Nov. 9th, 1898. 
60,000 | Aluminium A“ shares, Nos. 1—60,000 . Vi ss 1 pens pad gu 2i— 3% 2j— 84 85 2% 
90,000 Do. 4} % ist Mort. Deb. Stock Red. in ... [Stock]... m .. | 94 —100 94 —100 iss T 
80,000 | British Electric Traction 10 | .. ies .. | 164— 17} | 165— 174 174 | 17 
10.000 Do. do. 6% Cum. Pref. 80, ,001—40, 000 ` 10 18 — 14 1 14 
) issued at £2 10s. prem. all pd.) eee ecc ITI TA 8 CNET TID esc 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... ie 8, 2495| nil | nil 11— lf 1g— 1} 12 1H 
90,000 Do. do. Non. oum. 6 Pret., 1 to 90,000 2| 8 nil 4% 2— 2— 20 T is 
126,0001 Do. do. 4h 4s Perp. Deb. Stock Stock vs .. |109 —118 109 —118 112 Ves 
50,000 Do. do. 2nd Deb. Stock Red.. |Stock| ... es .. 102—105 102 —105 102 EM 
20,000 Callender's Cable Dodd У, shares, Nos. 1—20,000 ... 5 ss -— 91— 1lO0jxd| 94— 104 911 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. |Stock| ... e . |110—118 |110 —118 118 m 
35,250 | Central London Railway, 80 gabe aes si ee] 30 |. ww is oe 92— 103 | 10 — 103 101 | 10% 
178,308 Do. do. £6 paid i... ..] 10| .. «s € 54— 6} 52— 6} 6b | ... 
61,033 Do. do. Pref. - half-shares EI pal D "m 1j— 11 | 1 1j is 
71,447 Do. do. Def. do. #5 paid "OUS WT ет c" 4— 5 5 - оз 
630,0001| City and South London Railway ... Stock 14% 1,5% 14%| 69 — 71 69 — 71 70) | 69% 
22,500 | Do. do. Ord. shares, Nos. 1to 22, 600 £4 pd. | 10| .. к ies 21— 8i 8 4 M aes 
82,008 бюшрон & Оо., т 5. е. Е 2 8| .. $e m 11— 2 l 2 s д 
o. 5% 1st Mort. Reg. ebs., 1 to 48 of | 
82,850 . i 27 0 52100 ао 1, yin ot £50 Red. ... "E ТТГ eee 91 E 96 91 TE. 96 04 924 
99,261 воп & Swan I. Lgt., A" shares, £8 pd.1t099,26 5 6 6 2 
17,139 Do. do. do. A* Shares, 01—017,189 | 5| 5 $ 917 6 7 ra 55 4 — 55 8 : 
194,028 Ро. do. do. 4 % Deb. Stock Bed. ... | 100 | ... is . . 101 —108 |100 —102 1002 А 
110,000 | Electric Construction, 1 to 110,000 ... one 2| 5 @ 6 6 2— 21 2— 28 21 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 . 2| 7 7 7 7 22— 3} 22— 8} 23 
111,100 Do. do. 4% Perp. ist Mort. Deb. Stook .. |Stock| .. 7 . . |105 —107 105 —107 e 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2| .. Y" ТА 8— i— e 
67,275 | Elmore's Wire Man rig 1 to 69,385, issued at 1 pm. 2| asi T iis i— aise iss 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,000 10 | 104 7 7 10 — 12 10 — 12 "T ит 
12,500 | Henley's (W. T Telegraph Works, Ord. ... TT ..| 10] 8 10 12 2041— 214 | 20j— 214 21 208 
8,000 Do. do. 7 Ф Pref. 10 7 7 7 18 — 19 18 — 19 181 | ... 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 4 44 445110 —115 |10 —116 vis es 
60,000 He BELEA a ar and Telegraph Works ..| 10 | 10 10 10 22 — 28 22 — 28 226 | 22] 
800,000 E " do. € 4 95 lst Mort. Debs. | 100 ái ái 115 ert 103 Dd s 
87,600 ш 1 Overh R way, 2 ww. | 10 108— 1 1O04,— 10 yes 
10,000 | roo do. Pref., £10 paid iss . 10, Š $ 5 5 1 16 1 Ue 
87,850 | Telegraph Construction and Maintenance ... 12 | 16 % 15 15 87 — 41 87 — 41 40 385 
150,000 Do. do. do. 5 5 Bonds, red. 1800 100 | 6 * 5 5 91104 —107 |104 —107 oss js 
540,0001 Waterloo and City Railway, Ord. Stock  ... 100 | ... 95 . . 1106 —111 [106—111 ner ati 
t Quotations on Liverpool Stock E 1 Unless otherwise stated all shares are fully paid. 
Dividends marked J are or a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECUBITIES NOT OFFICIALLY QUOTED. 
Birmingham Electric Supply, Ordinary £5 fully paid) 104. National Electric Free Wiring, 10s. paid, 44—Y15. 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—18. Smithfield Market Electric, 8—4. 
House-to-House, 43% Debentures of £100, 106—108. €T. Parker, £10 (fully paid), 14—15. 
Kensington and Knightsbridge Electric Lighting, Ordin 5 Yorkshire House-to-House Electricity, A Ordinary Shares fully 
(fully paid) 18—14; let Preference Cumulative re 6%, £5 paid, 72—8]. Dividend for 1896—6 


£5 
8 paid, 0 Debentures, 105—108. Dividend, 1897, 


E From 5 Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 


MARKET QUOTATIONS, ' Wednesday, November 9th. 


| Increase of 
CHEMICALS, &0. This week. | Last week. [increase or | METALS, &o. This week. | Last week. Decrease. 
| 
80 en. у s b Aluminium Wire, in ton lots.. per ton 224 £994 T" 
2 Acid, . : i- кы ы 80. 5 h Sheet, in ton lote.. per ton 4191 £191 5 
= IMS jt per ows. 500 83J- is | e Brass cove metal 2" to 12") basis per lb. . 2d. ino. 
a " Sulphuric ке ee gti owt. 5 е es | с " be (brazed) ee oe per w. 13 inc. 
Ammoniao, Bal per ton f- J- a= Wire, basis per lb d. . ino. 
a Ammonia, Мпа ате (grey) per ton £19 419 А Ebonite on А os ре 15 2 5. L 
; боп n . г 
2 Bl d powder 524 КЕ ++ por ton 46 15 £6 15 g Copper Bars .. рег ton p^ £65 
а Ban: ot Gaben s. рег ton £15 £15 | g » Wire (oasis price) . per lb. 8d. 1 14. inc. 
.. perton | 414 10s. £14 10s. | e^ g » Sheet. . per ton £65 £ T 
« Bene n .. per gal. 9I. 1[- бә 9 Rod oe . per ton £65 £65 
re у” .. per gal. 5/6 5/6 Ки п German Silver Wire .. . per lb. 1/6 1/6 
Сорр ҮА мә... .. per ion | £16 10s. £18 10s. T | h Gutta-percha, fine S. per lb. 5/6 5/6 
в Nitrate ° per ton | £28 10s. £23 10s. vá ^ India-rubber, Para fine .. per Id. 4/-forw'd | 4/- forw'rd 
White Bugar .. : Per ton £80108. | £30 10s. a | fien Charcoal Sheets .. per ton 418 £18 е 
= Peroxide |. .. . per ton | 27 108. | £27 10s i Pig (Cleveland wa warranta) perton | 48/11 47 | 1/4 ine. 
å Nee e Spirit с „ Pergel 39 | 29 BE 3 ees parton | д | үй M 
” ’ ы Е 
а Naphthe, Solv ent (90 9 si sé gii: 5/6 5/6 0 | 4 Wire galvanised No.8.. Per ton 4815 £8 n .. 
Potas? Bichromate in “casks... per lb. за js | g Lead, English Ingot .. .. рег юп 618 10 £18 15 5s. dec. 
"vues чыш". per ton 94 е 1 sheet per ton £1476 214 15 7/8 dec. 
2 "  Bisulpbate . per ton #85 £95 B Mioa (uncut slabs 8” long) . Per Ib. 5/6 bj "s 
S uda n "o Vo Der ow. 66- 65/ » mwManganin Wire No. . .. Per lb. 8/- 8j- " 
в Bolphate of ‘Magnesia { n per ton £4 10 £4 10 • Mercury . ee ae .. per bottle £79 £7 4 5s. ino. 
a Bulphur, Sublimed Flowers .. per ton #6 10 £6 10 2% oPlatinum . per os. 1 22 16 ee 
а ' Recovered . per ton £5 10 £5 10 T 4 Steel, Magnet, according to 
» Lum .. . per ton 26 £5 E i „„aseoription, ben. Perton From £15 to 240 “ 
0 ee gne Ы ee | ыз 
: Bods, сын (white 10°) .. ГЕР а er ^ i 9 Tin, b look „оо... us DOF юп £86 кш 26 іде. 
" 1 a ee » oe per * А 
a „ Bichromate, casks .. per lb. 8d. 8d. d т КО 16 per Ib. )^4 1A s 
j Yarns, Cotton, Bingle 101b, bundles pr Ib. . * 
j „ Flax, 6 or 8 lea. .. Per lb. . А .. 
j „ Hemp. S ply 10 iv. per lb. . et 
j ,» Russian, 10 lbs. Per Id. 4 e ө et 
j n Jute, 180 Ibs. rove .. рег ton £19 £12 . 
j Manila, 94 thread per ton £80 £90 m 
k Zinc, Sheet (Vielle Montagne bnd.) P. t. £29 108. £98 80s. inc. 
b чон! а dá ut The British Aluminium Co., Ltd A » uenis Aib С. 588 1 bud 
n " » 
: " " n Messrs. Thos, Bolton & Bons. ^ n i i „ Zanders, W "b & Co. 
d 0v © ^ o» „ „ on ЖТ. Glover & Go „Lid. 
> The Indía-Rubber, G.-P. and Telog. Works Oo Ltd ^ r T n ” Ormiston 
f d M „ Mersrs, James & Bhakspeare. iid 9 " " „ „  Jobnson, Matthey а Co., Ltd. 
б” „ „ „ Jackson & Till. 
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THE INSTITUTION OF OIVIL ‘ENGINEERS. 


ABSTBACT OF PRESIDENTIAL ADDRESS OF WILLIAM HENRY 
Рввксе, C.B., F. R. B.“ 


(Continued from page 690.) 


RaIL wars. 

Тнв regulation of the traffic on a railway, and the general business 
of the line, could not possibly be conducted without the telegrapb. 
The safety of the passenger and the freedom from collision are due 
to the introduction of the block system, which is worked entirely by 
electric signals, and which has been made compulsory by Parlisment 
on all British railways. It was my роса fortune to have taken a very 
active part in the introduction of the block system, especially in the 
assimilation of the working of the indoor (electric) and the outdoor 
(mechanical) systems of signalling and in their interlocking. More 
recently the control of the traffic and tbe secure working of single 
lines by the Tablet and electrical train staff has been carried to a very 
bigh state of ection. Distant signals can now be fixed anywhere 
out of sight of the signalman who works them, for the position of the 
semaphore by day, or the character of tbe light by night, are re 

back by electricity upon miniature signals, fixed in the si box. 
The state of the signals can even be indicated on the engine to the 
driver in foggy weather or by night, and the state of distant points 
sbown to the signalman in all seasons. 

The employment of electricity in the working of railways has not 
only been highly beneficent in the security of human life, but i¢ has 
vastly increased the capacity of a road to carry trains. The under- 
ground traffic of the metropolis is conducted with marvellous regu- 
larity and security, though the trains are burrowing about in darkness 
and following each other with such short intervals of time, that 
the limit of the line for the number of trains bas been reached. 
Electric traction is going to extend this limit by increasing the 
acceleration at starting and improving the of running. It will 
also reduce the cost of working per train mile, so that the advent of 
electricity as a moving agency is certain to prove highly economical. 
What it will do as a remover of bad smells and foul air and for per- 
sonal comfort cannot be estimated. Time alone will enable us to 
че the intrinsic value of public satisfaction acquired by the 
change. 7 

The extent to which electrical appliances are used is shown by the 
following Table, which gives the number and description of the 
Various classes or electrical apparatus in use on railways in the United 


Kingdom in the year 1898 :— 
Description. Total. 
Bingle needle  ... "C. 885 . 13,494 
Morse sounders 2. T "T ж 431 
п  recorders ... pis a ее 5 105 
S hones is sins e d —. 12,043 
aplex apparatus (complete) ... T " 26 
Bell instruments (for ae work, e 425 
with keys, relay and galvanometers, &c ). 
Phonopores (complete) ) no к " 110 
Block instruments "is T jus . . 27,146 
Trainstaff instrumente oe 8 ai 678 
Tyers tablet „ т K si . 14337 
Interlocking Ө * = Ае .. 4,276 
Repeater У О . . 18,450 
Treadles ... A ке pii РРА 8 1,658 
Fouling bars йә 987 e NT 25 452 
„ bar indicalors sa Es bos 224 
placer ... ina se at $5 iu gl 
 Bletselctors .. .. 0. 0. 368 
Single-stroke and relay bells... à: e. 18,447 
Galvanometers  ... sas o РУ "T 390 
Large trembler bells (platform, &c.) ... .. 2,063 
Small „ " Nic ^a. и wu 00918 
Night and day switches ... ‘ae s S) 4.527 
Fire-alarm commutator: ... ы Ө x 96 
Train describers ... is T M . 1,122 
. NA © к кз .. 1, 100 
1 repeater discs ... 9 n бөз 924 
Test boxes... 885 a ie oe e 27 
Water-tank apparatus ... е Lot 925 13 
Telephone switchboards... s ds ist 17 
Bell indicators... + T t T 86 
Point detector is is 85 is 1 
Signal lever lock м bad - 250 
Extra contact markers and switches |... m 539 
- Magneto-electric bells... $e 885 Ке 4 
Тоба] 55 —. 115,247 


Domestic APPLIANCES. 


The introduction of electricity into our houses has added mate- 
rally to the comfort and luxury of hcme. The domestic telephone 
m Um in as an adjunct to the bell. Its use saves two journeys. 

he bell attracts attention, the telephone tran:mits the order. Fire 
and burglar alarms are fixed to our doors and windows; clocks are 
Propelled, regulated and controlled. Even lifts are hoisted for the 
infirm and aged. Ventilation, and in warmer countrier, coolness are 
assisted by fans, Heating appliances are becoming very general 
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where powerful currents aro available. Radiators assist the coal fire 
by maintaining the temperature of a room uniform throughout its 
length and breadth. Ovens are heated, water is boiled, flat-irons 
become and are maintained at a useful temperature, breakfast dishes 


and tea-cakes are kept hot. Е 


Егествіс Ілант. 


But it ів in supplying us with light, without deflling the air we 
breathe in our dwellings with noxious vapour, that electricity has 
proved to bea true benefactor to the human race. The Legislature 
bas facilitated the acquisition by municipalities of those local 
industries that affect the welfare of the whole commanity, such as 
road-making, eewersge, the supply of water, tramways, and, above 
all, electric light. No one doubts that new industries of a specu- 
lative character sre best pioneered by private enterprise. The 
company promoter bas, however, so abused the power placed in his 
hands by the Limited Liability Act that, not only has the develop- 
ment of electric lighting been retarded in this country, but the 
prospects of private enterprise in furthering other industries has 
been checked. Fortunately the success, the comfort, the intrinsio 
value, the economy and the sanitary properties of electric light have 
commended it to our municipal magnates, and its introduction has 
become the fashion. The following Table shows the position of the 
industry in this country and in the United States at the present 
time :— ' 

Егествіс Lianr UNDERTAKINGS. 


United Kingdom. United States, 
Munici- ; Munici- 
palities. Companies. palities. Companies. 


— 


Number of central 

stations ... T 72 63 338 2,251 
Capital stock £ | 4,599,154 | 3,258,343 | 3,419,019 | 48,207,527 
Number of ares 5,75 1,259 26,087 265,064 
Number cf glows ... | 1,393,514 | 1,936,893 693,984 | 14,278,358 


Kilowatt capacity 44,219 24,344 41,193 578,061 


In spite cf our financial troubles, of the inertía of municipal bodies, 
of the active competition of vested interests, our progress compares 
not unfavourably with other Euro countries, but the progress of 
the industry in the United States has been phenomenal. e return 
for the United Kingdom is, however, by no means complete. It 
omite all private installations. We in the Post Office alone have 
50,000 lamps which are not enumerated; and if we consider all our 
great railway companies, banks, warehouses, manufactories, and 
shops wbich have their own installations, the statistics will be very 
considerably extended. Lamps are being improved and cheapened, 
wiring is being reduced in cost, and the economic distribution of 
energy is being furthered. But the most promising field for economy 
is the combination of all classes of electrical industry in one centre, 
especially tbat of light and tramway working where fuel is cheap, 
water abundant for condensing, and nuisances of no account. The 
oost of the production of electrical energy depends principally upon 
the continuity of its output. If it can be generated continuously 
during the 24 hours of day its cost is only a fraction of 1d. per 
unit. If it is used solely for light a unit may cost 3d. Hence 
local authorities, who are undertakers of electric energy, neglect 
their duty to those who have elected them as the custodians of their 
interests if they fail to secure the tramways in their distri 
either as their own property or as customers for their current. 
For the tramways, by taking energy during the day, reduce the cost 
of working during the night by removing the incubas of 

continuously imposed on  undertakers by Act of Parliament. 
This may enable the ratepayers to be supplied at а price for electric 
light certainly one penny per unit less than if there were no tram- 
ways. The cheaper the supply of energy per unit, the more certain 
and speedy the advent of the electric light as the poor man’s lamp, 
and the more beneficial ita introduction into the confined, ill-venti: 
lated and overcrowded homes of the working classes. By improving 
the locomotion to the suburbs, and enabling them to live in pure air, 
and by clearing the air they breathe of the impurities due to the 
combustion of tallow, ой, and Et the more should the public 
= down and worsbip the golden image which Parliament and science 

ve set up. 

It is on board ship that electric light has been pre-eminently suc- 
cessful, and where it filled such a crying want, that its introduction 
met with no check. It was almost immediately and universally 
adopted. Search шш ртоюрка к Ое great development of the 
torpedo, were introduced into our Navy as early as 1875 by Mr. 
Henry Wilde. The first ship to be fitted with internal electric 
lighting was the Jn/lcxible, in 1882. In 1884 the Admiralty ordered 
it to be applied to all Н.М. warships. The first application of elec- 
trical power was in the case of H.M.B. Barfleur, where motors were 
used for working guns, and for the supply of ammunition. It has 
subsequently been partially extended to the working of gun turrets, 
ventilating fans, capstans, and boat-hoisting gear; but hydraulics, 
the child of cur venerable Past-President, Lord Armatrong, is the 
form still more generally preferred and used for power in our navy, 
though other nations make a much more extended use of electricity. 
The technical reports received by the United States Navy Depart- 
ment indicate that the electrical appliances on their warships worked 
m successfully during the recent war, Electrical conductors are 

y stowed away in safe quarters, and easily repaired when severed 
by shot. The electrical energy used in a first-class battleship is 


expended thus:— 


e 


* pte on 
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Internal lighting ... . 6 EHP. . everywhere our great cities are rising to the occasion. Indeed, to 
Search lights — . M гу „ 665 „ neglect to supply tramways where they would be useful, healthful, 
Ventilation - » RA .. 30 : and valuable, is to a certain extent an abuse of the trust confided to 
Capstans, hoists, &. ES . 60 Е the municipality by the Legislature. Rapid and convenient suburban 
Reserve Ms 85 A . 45 E transit is a social factor of great importance to the working classer, 

— who can be readily transported from close quarters to pure air and 

Total ... - ... 960 5 healthy dwellings. Hamburg is опе of the best trammed cities on the 

a Oontinent. The trams were constructed by private enterprise under 

Number of glow lamps E vi eee 1,000 lease from the municipality. The latter supplies the electric energy. 
i » search lamps ies 5 ix 6 The tramway company is bound to take the current at a fair and reason- 

ч „ ventilating fans ... . 16 able price, but they have also to pay a tax on the gross receipta, which is 

:: » motors р . 2 to 8 set aside by the local authority as a sinking fund, so that on the 


The following table illustrates the progress of electrical work done 
by that branch of the service which is so rminertly presided over by 
out vice-president, Sir W. Н. White:— 


Ships fitted Total number Electric 
with electricity. fitted. machinery. 
Year. = 2 E - 
Bearch l Internal Search Internal No. of sets Total 
| lights. lighting. lights. | lighting. fitted. E.H.P 
| ' No.of | 
lamps. . 
1876 ми. Nl | Nil | N0 Nil | Ni 
1876 to 1880 19 Nil 38 Nil ! 19 33 
1580 „ 1884 30 1 50 20 120 
1884 „ 1858 150 30 220 8000 180 3.700 


50000 450 154/00 
95.000 8'0 ' 25,00 


LIGHTHOUSES. 


The introduction of electricity into cur l'gbthcuses Las rct becn 
such an unqualified success as into our ships. No new electric light 
has been installed on the coast of Great Britain since Bt. Catherine's 
(Iele of Wight) was fitted up in 1888. Other electric lamps are to 
be found at the South Forland, at the Lizard, and at Soutar Point, 
only four lighthovres in all upon our coasts. 

This is chiefly due to the great prime cort of its installation and 
to the annual expense of its maintensnce. But the railor bimeelf is 
not enamoured ої it. It dees not assist him in judging distances. It 
is too brilliant in clear weather, while in bad weather it penetrates a 
fog no further than an ordinary oil lamp. Moreover, great modern 
improvements have rapidly followed each other in other apparatus, 
lenses and lamps А third order light of to-day can be made superior 
to a first order light of ten years sgo. Oils have improved and gas 
bas been introduced. Lord Kelvin proposed that lighthouses should 
signal their individuality to passing ships by flashing their number 
in а Morse alphabet, But the Morse alphsbet, in 1875, was as 
unknown as Egyptian bieroglyphics to our nautical authorities. The 
same end was attained with less mental exertion by occulting and 
group-flasbing systems. 

A new and very promising plan bas recently been introduced in 
France, called the Feux-éclairs,” or “lightning flash" system. 
It bas been installed in many places, but especially at the two 
Capes dominating the Bay of Biscay. Nothing more brilliant or 
more effective is to be seen anywhere than the lights that rapidly 
sweep across the horizon, like well-directed fiashes of summer 
lightning, with a motion that conveys the idea of a wave of some 
illuminated spirit-arm warning the navigator away from the rocky 
dangers of Ushant. 

Our Trinity House has not yet introduced this plan. &ny wmn 
of our well-considered and deeply-important coast-lighting system is 
not to be hastily effected. We are very proud of our well-guarded 
shores. Every headland snd landfall, every isolated rock, all dan- 
gerous shoals and banks and narrow cb in lines of trade are so 
illuminated that navigation by night is as safe and easy as by day. 
Lighthouses ard lightsbips stud our channels. Most cf them are 
placed in direct communication with our Post Office telegraph 
system, so that the speediest help can be secured in moments of 
difficulty and danger. 

We, however, want improvement in fogs and storms. Here elec- 
tricity steps in. I wrote, in 1893, of wireless telegraphy :—'' These 
waves are transmitted by the ether; they are independent of day or 
night, of fog or snow or rain, and, therefore, if by any means a light- 
house can fiash its indicating signals by electro-magnetic disturbances 
through space, ships could find out their position in spite of darkness 
and of weather. Fog would lose one of its terrors, and electricity 
become a great life-saving agency.” We are nearing that goal. 


TRACTION. 


Electrically-worked railways originated in Europe. The first ex- 
mental line was constructed by Dr. Werner Siemens in Berlin, 
1879. When I visited America in 1884, (еге was cnly one experi- 
mental line at work in Cleveland, Ohio. Now there are more miles 
of line so worked in Cleveland alone tbsn in the whole of the 
United Kingdom. The reason for this is not difficult to comprehend. 
The climatic influences of the States, the habits of the people, the 
cost of horseflesh, the necessity for more rapid transit, soon proved 
the vast superiority of electric over every other form of traction. 
Horses and cables will soon disa . In England the Tramways 
Act of 1870 has been restrictive. It deferred the real aolution of the 
question for 21 years. Its avowed tendency bas been to throw the 
industry into the hands of tbe municipalities. Private enterprise bas 
therefore not been encouraged, and municipalities have not taken it 
ор. Local authorities have now been educated. The successful pro- 
gress in tbe Btates and on the Continent has proved contagious, and 


expiry of the agreement the town will have the capital to purchaee 
the tramways. Corporations in this country who have secured a pro- 
visional order for tbe installation of electric light have secured also 
legal powers to supply electric energy for all purposes. Itis therefore 
their right, and it may become a very valuable property. The dupli- 
cation and multiplication of central electrical stations is likely 
to become а serious evil. It is absurd to see two buildings erected 
where only one is needed, and two causes of nuisance perpetuated 
where none need exist. I have ‘already pointed out the economy of 
combining electric lighting and tramway working. The relative merits 
of overhead and underground conductors, and the use of storage 
batteries, are practically the only important engine ering questions 
under discussion. The underground conduit system bas been mate- 
rially helped by the practical object lesson to be seen in New York, 
where the tramways are being very successfully worked on tbis plan. 
The trolley system is much more economical. Its erection does not 
interfere with the traffic of the streets. The principal objection to it is 
its anti-msthetic appearance, but it is wonderful how ideas of utility 
and the influence of custom make us submit to disfigurement. What 
is more inartistic than a Jamp-post, or more hideous than the barn- 
like appearance of many a railway terminus ? 

The corrosion of water and gas pipes, the disturbances of tele- 
graphs and magnetic observations, are serious questions arising from 
the introduction of powerful currents into the earth, but fortunately 
the remedies are simple, easily attainable, and very effective. 

I have alluded to the p ed working of our underground rail- 
ways. The success of the rey Deck line, and of the South London 
and Waterloo lines, have placed the question beyond controversy. 
The problem to be solved is, how is the conversion from steam to 
electricity to be effected without interfering in any way with the 
existing traffic or with the existing 5 way? This is not to 
be solved on paper. It must be determined by actual trial, and this 
is about to be done on the short line connecting Earl's Court and 
High Street, Kensiogton. Electric traction as an economical 
measure in all cases of dense trafüc is so certain, that every great 
railway company must consider, sooner or later, the working of 
their suburban traffic by electricity. This experiment on the 
Metropolitan Underground Railways, therefore, should interest 
them all It is a question deeply affecting the interests and oom- 
fort 5 the public and the condition of the congested traffic of our 
streets. 

The storage battery falfils a very important function in the econo- 
mical working of an electric railway. It equalises the pressure on 
the circuit. It meets the fluctuations of the load. It takes in cur- 
rent when the load is light; it lets out current when the load is 
heavy. It thus secures the continuous working of the engines at 
their fall constant and most economical conditions, and it enables 
the engines to be shut down altogether when the load is very light as 
it is at night, in the early morning, and on Sundays. 

In Buffalo the battery is charged by energy from Niagara, 21 miles 
away, and the local engines are shut down for 12 hours every day 
and for 10 hours on Bunday. 

Electric traction is invading even our streets. The number of 
unstable and weak-kneed cab horses seem destined to be reduced by 
their electric competitor; while the pride of London—the fleet 
hansom—will be freed from an obstructive and not always sweet- 
smelling avant courier. When the real storage battery is produced 
the aatomobile problem will be solved. At present steam and oil 
are active competitors. 

(To be continued.) 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


Мв. RawonTH's PRESIDENTIAL ADDRESS. 


Мв RawonTM said that the position he bad taken up was one ot 
considerable difficulty; he had entered ороп а taek which in its 
initiation seemed extremely easy, but which in its fulfilment he had 
fonnd difficult. The subject which he intended to bring before 
them that evening had a very wide scope; it was intended to 
cover the whole range of electrical practice and experience, and that 
fact alone would show them that he must necessarily to а very large 
extent fail, because no man had an experience of that width. He 
had therefore endeavoured, so far as be could, to make, as it were, 
a skeleton upon which they would, he hoped, hang the fruits of 
their experience, and make that inaugural address worthy of bis 
intention. The Northern Society, measured by its numbers, 
was small and insignificant, but measured by its activity, 
by the energy and enterprise of its members, it was, he believed, 
the first electrical society in the kingdom, and it was because 
the members had been so very full of work during the present 
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year that the Council had found it extremely difficult to get 
the members to prepare and to promise papers for this session; 
in fact, во great was the difficulty, that although they were able 
by the assistance of members of Council to fill up succeeding 
dates, it was found quite impossible to carry out the inten- 
tion of the Council that the first paper of the Society should 
be read in October. 16 was simply because they made п 
their minds that they would carry out the intentions of the Cou 
that they beld that meeting at all; it was not because he had a 
malevolent desire to inflict upon them a second address. Knowing full 
well that all their instincts were scientific, and that the only way to 
excite their interest was to bring before them some new scientific 
development, or the prospect of such development, he found that 
evening that he had got a subject which was not in any tense tcientific, 
bnt he thought they would not find it altogether uninteresting, nor 
the time vainly spent, if they were to devote half sn hour to the con- 
sideration of their prospects in life. On January 10tb, 1898, 
he addressed them on the prophetic of the same question. 
He then told them that he had in his mind’s eye an enormous develop- 
ment of electrical engineering in the year 1898. It appeared to him 
at that time that every one of the fields of their energy and enter- 
was at a point when it was likely to move forward. We 


A arrived at that point at which at any moment any 


one of those fields might absorb the whole of their manu- 
facturing сгв; and he endeavoured to show that although 
Continental conntries were making great strides in the water 
power production of electrical energy for transmission, there 
was no Deed to be anxious, because with cheap coal so close, they at 
home were in a position to manufacture electrical energy almost, if 
not quite, so cheaply as they were able to do in Continental countries 
by water, except, perhaps, in those s where the water power 
could be de at an abnormally low ocst. The Engineer said 
that as far as they could see, electricisns were always promising todo 
something wonderful, but never did, that electricity was a very 
expensive luxury, and that the time was fur distant when we should 
be able to produce electricity at anything like the figures that we 
quoted. He thought that they would approve of his conduct in not 
replying to that criticism, for they all knew that the opinion of the 
Engineer on electrical subjects was usually, if not always, wrong. In 
process of time, however, Mr. Hemmond wrote pipers on tbe cost of 
generation and distribution of electrical energy. Heshowed clearly to 
the Engineer that the cost of electrical energy bad been going down 
d the past few years in a mcst marvellous manner, and it had 

y descended to one-third of what it was, and that the Engineer 
mt figures against him knew nothing whatever of the 
m 


In proceeding with his subjeot, he first of all proposed to run 
lightly over the departments on wbich the development had been 
more or Jess strongly marked. In the second place, he proposed 
to glance at the principal influences which affected the rate of 
езе That he thought was the most important matter that they 


The first thing that naturally arcse in the mind was the 
department of electric lighting. He was not going to trouble. 
them with many figures, but he had to give them a few, 
because they were so interesting that he did not think they would 
like to go away without knowing them. In the year 1896 the sub- 
scribed capital for companies was £5,800,000, and for municipalities 
just under £2,000,000. In 1897 the companies went to £6,600,000, and 
municipalities £3,500,000. In 1898, companies jumped up by nearly 
£2,000,000, and municipalities by a rather larger amount, i.e., to 
£5,735,000, so that at the present moment the total amount of 
capital involved in electrical lighting was £14,142,000. А most 
important үш! таз, that in the years 1882-3, which were known as 
the years of the electrical “ boom,” the total amount of capital sub- 
scribed was £14,743,000. If they bad only taken care of 
the money which the public subscribed in those two years, 
ye should never have bad to ask for a single penny more in tbe: 
whole of the 15 years which had since elapsed. Coming to the 
Present year, they found that the activity in electric lighting was 
тегу pronounced. There were in 1896, 38 applications for provisional 
orders; in 1897, 55; in 1898, 84; the total orders in force being 343, 
100 held by companies, and 243 by municipalities, There were 
works in operation owned by 57 companies and 75 local authorities, 
and 66 works were in course of preparation. He wished to draw 
attention to the important fact that 145 provisional orders bad been 
granted, concerning which nothing whatever had been done. There 
was по doubt that in most of those cases the ground wag ready for the 
There жага point of interest which be bad noticed in 
analysing the figures; he found that out of every £100 applied for the 
Purposes of electrio lighting, £37 went to the manufacturer of plant, and 

per cent. to the manufacturer of mains. Manufacturers of plant 
made all the noise, and held all the meetings, and as far as he could 
tee the manufacturers of cable made the profit. In 1897 the 
the number of units sold was 60,125,000, and & curious point about 

t was that the whole of that current could have been produced by 
"d more than 20 1,000-kilowatt sets working during factory hours. But 
TY actual amount of plant employed was not leas than 72,000 kilowatts. 
jas human mind always found a difficulty in dealing with small or large 
кы The moment they got into millions, it seemed as thovgh the 
think could not quite grasp what was talked abont. They might. 
that that because we had 14 millions in the electrical indust 
етер had pretty well absorbed all the capacity of the Englis 
жа Molder, But compare electricity with gas; tbe total capital 
тыр Jed in gas was 76 millions, and they spent as much every year 
|200 making their gas as tbe total subscribed capital of the electrical 

ustry, i.e., 144 millions. 
had told Point to consider was that of electric propul-ion. As he 

d them last Christmas, they bad in all about 133 miles cf 
"87 working, Owing to Parliamentary preliminaries to be gone 


шо» lans to be got out, and capital to be subscribed, 
there bad very slow progress. They had only added а matter of 
about 40 miles to the total of last Christmas. There were under 
construction at the present moment 39 miles by municipalities 
and 45 miles by companies. 

In the session of 1898, five electric railway bills were passed, 17 
tramway bills for Iccal authorities and 10 for companies, and 11 pro- 
visional orders, in addition to which light railway bills bad been 
pau for 140 miles of line. That, he thought, looked fairly healthy, 

t the most remarkable fact was that the impression made upon 
their minds by this business was not anything like so startling as that 
which they could receive on locking down those four pages of Lightning, 
containing the results of electric supply undertakings, but when they 
came to actual figures, they found that the amount of subscribed capital 
was £14,400,000, being about £270,000 more than the subscribed 
capital for electric lighting. How did that come about? Where 
was the money going to,and where had it gone? He thought it was 
very difficult to answer the question; it was partly owing to the in- 
itiatory expenditure on schemes, ard partly owing to the large and 
expensive undertakings which were being carried out in London to 
connect the suburbs with the City by means of underground tunnels. 
Every mile absorbed nearly half a million pounds, во that the amount 
of capital subscribed for that alone had gone very far to produce the 
figure of £14,400,000. The unfortunate part about it was that the 
money did not go into their pockets, or at least only a very small 
percentage of the money subscribed for underground railways ever 
reached the pockets of electrical engineers. It went to the engineers 
of Westminster, or to the contractors for underground work. There 
were one or two other developments in propulsion which he had to 
spéak about, but which were not quite so hopeful from their point 
of view as those which he had already mentioned. The first was 
the propulsion of boats, and as far as he knew the only active 
company was the Immisch Company, on the Thames, and which 
owned а large number of launches, baving а capital of £10,500, 
and which paid а small dividend; һе himself was спе of the 
directors. He was looking forward to that class of propulsion develop- 
ing somewhat in the future. Electric launches were tried on Lake 
Windermere, and they were probably aware of the fact that the 
undertaking was a comparative failure, He wanted to disabuse 
their minds that that failure was due to the shortcomings of the 
electrical portion. It was entirely due to the human element. 
The undertaking had teen badly planned, so that the bcats had 
to go several miles to be charged, and several miles back again 
to their work. The consequence was that the actual available net 
charge was below the paying limit. The next point which he 
would bring before their nctice was the electric cab. He wished 
he could tell them that the electric cabs were going to be a great 
success. Their number had been very greatly increased, and he 
understood they worked very well, and co far as passengers them- 
selves were concerned he believed they gave every satisfaction. 
How the accumulators were working he could not tell. 

The next head was the electrical distribution of power. The 
present year had been a very important year to them from the point 
of view that a Lords’ and Commons’ Committee bad been appointed 
to sit upon the general question of electrical distribution of power. 
First of all they passed two Bills; the ''Chelsea" to enable the 
company to purchase compulsorily a site within their own area; 
that was an enormous step in advance of anything that bad 
been previously done. The next one was the Metropolitan Company's 
Bill to enable them to lay mains outside their ares, and tc bring 
current in. There was a stil] further and а more drastic түс. It 
enabled а company supplying a given area to put ite cc... Апр 
station right outside that area, and to get wayleaves across the 
territory of adjoining authorities for its mains to enter its own 
arca. Then the Joint Committee passed its opinion as follows 
кров the general principle of the distribution of power, First, 

t powers should be granted for the supply of electrical energy 
over an ares including districts of numerons local authorities on 
conditions differing fiom those imposed by the existing Acts, 
^ Differing” meant better. Secondly, they expreseed the view that 
the provisions of the Blectric Lighting Acts for the purchase by local 
authorities were inapplicable in the case of an undertaking supplying 
energy in bulk at a high voltage. Those expressions would prove 
most valuable in the coming sessicn of Parliament., The Bills now 
before the House were that of tte General Power Distributing Com- 
pany, which they knew was going to tske a large area in the neigh- 

hood between Nottingham to Sheffield, an area of about 2,000 
uare miles; and the Bill of the Midland Electric Company for Power 
Distribntion, whose area was in the Black Country, and who had а 
capital of £200,000 on paper. Thcse two were magnificent schemes, 
ether they were well thought out and going to pay he was not 
prepared to say, but they owed a debt of gratitude to them because 
they squeesed out of the Lords' Oommittee those two very important 
concessions. They had, moreover, in their midst as it were, a scheme 
which he thought would commend itself not only tothem, but to all 
electricians and engineers throughout the country, as being perhaps 
the mcst prictical development of this idea that bas yet oome out. 
He referred to the Trafford Park Estate scheme. That was an 
undertaking that bad been favoured by Messrs. W. T. Glover 
and Co., who were promoting it, and so far finding the money for it. 
The object was to supply power in bulk for driving all the factories, 
lighting the factories, and for supplying producer gas to the houses 
on the Trafford Pak estate. t was а perfectly feasible scheme, 
on which every engineer could fcrm an opinion from the com- 
mencement, and it would be the nucleus of а much larger de- 
velopment. The engineers bad told him that they originally looked 
upcn bis figures of the price at which eleotzical energy could be 
prcduced ага sold with considerable doubt. They worked out those 
figures upon their own lines, and found that the results of 
bis calcplations and theirs czme out sufficiently close for all 
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practical purposes. There was at the same time that scheme 
called the Highland Power Scheme of Scotland, of which, how- 
ever, he could give them no further information. As to the 
general distribution of power in factories, that was making very 
satisfactory progress. He had a note respecting the electrical 
chemical pug d. that was one of those things which he did not 
understand, but he believed it was making very good progress. It 
must be patent to everyone of them that the Castner-Kellner process 
of making alkali by electrical energy had proved so far a success. 
He hoped that the success would be permanent, so that there 
would be a prospect of such business opening up to them. One 
other point came to his notice, and that was the new process of 
reducing ore by powdering aluminium, making it up with ore, and 
igniting the mass electrically, when chemical energy would be im- 
mediately let loose and pro ted through the whole mass, the heat 
generated being nearly equivalent to that of the electric arc. The 
immediate effect was the reduction of the metal operated upon. It 
that invention proved a commercial success, it would open an enormous 
field for the use of aluminium, and consequently for the use of elec- 
tric current. 

He ought now to consider what were the causes which were work- 
ing towards the extension of the use of electric current. They 
knew perfectly well whenever an electric lighting station was 
put down, and worked well or badly, its consumers increased, 
the revenue increased, and the profit increased, and the most 
natural thing which he could do was to give them a few figures 
to show what that development amounted to. He had taken as 
illustrations four stations which had suffered very little from altera- 
tions in price, viz, City of London, Newcastle, Kensington, and 
Chelsea, and he found that with those, with the exception of the 
year, 1894-5, when the inorease in the City of London was 48 per 
cent., the increase from year to year had been about £5 percent. e 
year 1895-6 was а phenomenal year. The City of London increased 
43 per cent. and Chelsea 41 per cent., but both of these iplaces were 
subject to peculiar circumstances. However, they might take 
it, he thought, that the natural increase was somewhere about 25 

cent. The next point was one of much more importance to 
That was the question of how far the cost of plant and the 

cost of working affected their business. A few years ago (about 
five or six), the cost of & 100-kilowatt plant rope driven was £1,600 
to the public. Now the price fora direct driven plant was from 
£1,300 to £1,400, but in the meantime either our faith or ideas 
bad grown so much, that no longer did we talk about 100-kilowatt 
sets. Last year al the inquiries were for 300-kilowatts; this 
ear they were for 600-kilowatts, and he understood Manchester 
bad gone to 2500 H. P. A 600-kilowatt plant was worth about 
£6,000, and six plante of 100-kilowatts each would cost £9.600, 
во that there was a saving of £3,600. If they had put on 
to the top of that the saving in switchboards, land, founda- 
tions snd buildings, the cost of plant should not be more than 
about 60 per cent. of what it was five or six years ago. He 
thought to а very large extent their efforts had been stimulated to 
take those big leáps by the clear understanding that those enormous 
wastes which were su to accrue from running engines 
at half-load, could be obviated by a good vacuum and automatic 
expansion. With reference to the working of stations, they 
knew more about that than he did. It was worth while putting 
upon record the fact that whereas four or five years ago they 
did not think it at all an extravagant thing to spend 5d. a unit, 
now there were 14 stations whose total costs, not mesning the absolute 
cost of the unit, were under 2d. That was very 
m important fact for them. In Edinburgh the cost was just 
under 13d., and in Manchester it was about 11d. As the cost 
came down the demand increased. The moment they could sell 


to the ordinary consumer at a price which was obviously to him less 


than the price of gas, they would sweep in the whole number of 
possible consumers. 

The next pons was Parliamentary procedure, which at present 
was both tedious and costly. There was not a great prospect 
of their getting much amelioration in that line, but they might 

t some, and the recommendations of the Lords’ and Oommons' 

ttee, and the provisions of the Light Railways Acts were 
distinctly favourable to the progress of the electrical industry. 
They would notice he had put down on his list of principal 
influences which affect progress an item marked D under the 
heading of the “Avarice of Municipalities;" he had limited it to 
this narrow word “avarice” because he did not want to go into 
the discussion of the question as to whether, from political reasons, 
it was an advantageous thing for municipalities to take over and 
manage their business, Neither did he wish to suggest that Town 
Councils were more avaricious than other people. He took it that the 
were all about the same. They all wanted to get what they coul 
but there was а great difference in the way in which avarice was 


sed. For instance, in some men it produced industry, prudence, 


and thrift, whilst in others it produced nothing better than envy and 
covetousness. 

He believed that the municipalisation of commercial enterprises 
would be settled by proof or disproof of its economic advantages. 
He considered that municipal electric lighting was too young to 
provide a good basis of comparison; the results were contradictory 
and at present too much under the influence of the personalty of 
the eer to permit of accurate conclusions baing drawn from 
them, but municipal gas lighting was quite old enough for the 

urpose, and the results would be compared by reference to two 

volumes, which were the Board of Trade returns of the gas 
undertakings in the United Kingdom, one representing companies 
and the other municipalities. There are 208 municipalities and 433 
compsnies owning gasworks. 

First consider Manchester, а City which manages its works 
nearly as well as they can be managed by a he price 


interesting, and a 


is 2s. 3d. per thousand and the profit is E93, 158 intereat and £40,000 
in aid of the rates, total 473,153. On the other hand, the South 
Metropolitan Gas Company charges its consumers the same prioe and 
makes four times the profit or double the output, that is, twice the 
profit pro rata, notwithstanding tbat it bas to pay heavy carriage on 
coal, Again compare Manchester with the Sheffield United Gis 
Light Company, the two cities being nearly on a par as to 
cost of сом. The price of gas at Sheffield is from 1s, 8d. 
to 2s.; the consumption is about one-half that of Manchester, and 
the profit is £78,829, that is more than double pro rats. If 
the Sheffield Oorporation were to authorise the company to 
the Manchester price of 23. 3d., they could afford to pay 
over £42,000 in aid of the rates at the expense of the consumer; or, 
if their output were as large as that of Manchester, they could pay 
over £80,000 a year in aid of the rates and still pay to their share- 
bolders £140,000 per annum, as againat the £33,153 paid for interest 
in Manchester. But, assuming for the moment that the results in 
Manchester were as ect as in Sheffield, the amount handed over 
in aid of rates would be not £40,000 but £80,000 + (£140,000 — £33,153) 
= £186,847. Permit me to ask, where dces the Manchester rate- 
payer come in? Has he got the “ substance” of cheap gas, or the 
“shadow” of 10 per cent., or has he got neither? The same 
argument applies to the City of Birmingham, except that with 
equally cheap coal their price is from 2s. 3d. to 2s. 7d., with 5 per 
cent. discount, and yet they desire to manage their electric lighting. 
Now take two towns as dissin ilarly placed as possible—Wigan and 
Plymouth. Wigan is built on gas coal—Plymouth is hundreds of 
miles from it. Wigan Oorporation charges 3s. 1d. Plymouth 
charges 1s. 9d., but in this instance Wigan pays in aid of rates 
£9,697, but the difference between their price and that of Plymouth 
on their output amounts to £6,600, so it is clear that considering the 
relative prices of coal they are taking the whole of their apparent 
ров out of the pockets of their gas consumers, that is to say, of 
heir ratepayers. Again, compare two gas undertakings placed side 
by side and subject as nearly: as possible to identical conditions— 
Stoke-on-Trent Oorporation and the British Gas Light Oompany 


5 The Corporation price varies from 3s. 6d. to 28. 9d., but 


company's price is only 2s. 3d. 

Electric traction and electric distribution of power was being 
pushed on by private enterprise, and he hoped that this active 
private energy would not be entirely killed by municipal 
obstruction. There was one point which was always before them, 
and that was foreign competition. He was not afraid of i$; in 
fact, 16 appeared to him, that at the n moment, it was a 
good thing that it was possible to get t from America, because, 
bad it not been for that fact, electrical enterprise in the year 
1898 would have been suffering from great 5 The 
Oentral London Railway Company had ordered, he believed, seven 
sete of 1,400-H.P., the Metropolitan, three of 2,500, and the County 
of London, two sets of 1,000, all manufactured in the States and 
sent over here, but he knew, with regard. to some of them, that if 
they could have been made in this country in the time, the order 
would not have been sent to the States. It came down to this 
fact, that the Americans were not competing with us at our 
poa they were only supplying those orders which could not 

done in this country. The last item in the synopsis, as it was 
getting very late, he would skip altogether; they knew perfectly 
well what it meant. i : 
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FRENCH NAVAL ELECTRICIANS. 


Отвсотав from the Minister of the Admiralty, dated October 18, 
1898, relating to the testa to be put before the working electricians 
to be appointed to the vessels of the fleet :— 

The Minister of the Admiralty, to the Vice-Admirals, the Oom- 
mander-in-Chief, and the Maritime Prefects. E : 

Gentlemen,—In accordance with my ciroular of September 13th 
last, relating to the recruiting of electricians to be admitted into the 
vessels of the fleet as voluntary servants for three years, I have the 
honour to inform you that I have drawn up the following conditions 
for the practical and theoretical examinations that they will be re- 
quired to pase :— 

1. The Composition of the Committee.— (a) In the Ports. The 


of a frigate; a lieutenant корко рон); a chief mechanic of the 


Ist class (torpedo-boat if possible). | 

(b) In Paris. The chief of the bureau of the central torpedo and 
electrical service; & lieutenant attached to this servioe; » naval 
engineer attached to this service. 

2. Examinations—The examinations will take place during the 
first ten days of each month ata date that shall be fixed by the 
Maritime Prefect. 

(a) Practical Examinations. — The manual tests to which the 
electrical candidates will be subjected will inclade three operations 


selected respectively from each of the three groupe A, B, O given 


ow. | | 

А. (1) To make a junction with conductors of several wires. (2) To 
splice one conductor on to another. (3) To makea brush. (4) To 
EE е brush. (5) To restore а brush, the wires of which are bent 


B. (1) Tomakea commutator. (2) To make an interrupter. (3) To 
make а circuit breaker. (4) To make a janction terminal. (5) Given 
an incandescence lamp, to make a suitable socket for it. 

О. (1) To disconnect and connect а Leclanché battery element. 
(2) To disconnect and connect an electric bell. (3) To introduce 
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into a given circuit a bell or a galvanometer. (4) Given a battery, a 
ball, and an interrupter, to instal them in circuit. 

(b) Theoretical Examinations.—The candidates will be examined in 
the following subjects :— 

D. The composition and nomenclature of a complete circuit ; 
battery element for bells and test batteries; dynamo (boat type); 
distribution board; amperemeter; voltmeter; commutators; inter- 
rupters; circuit breakers; incandescence lamps; fixing sockets; 
arc lamps; search lights; accumulator elements; of accumu- 
lators. 


Dynamos: в for starting; insulation tests; tightening 
the brushes; surveillance during working; indications of the 
instruments; ACER signs of bad working, heating, sparks, 
abnormal indications of uring 


ot се throughout the circuit Р и 
Accumulators : filling, closing, charging 
charging; conditions of normal working ; general care and 


preoa | 
А ticket will be given for each of the professional tests included 
in the groups A, B, O, and for each section D, E, of the theoretical 


ation. 

These tickets will be supplemented by the following additional 

ones: TE 
One for each of the manual tests; two for each ticket of the 
examination forming a total of seven. 
Certificates of ility will be issued according to the conditions 
laid down in Articles 44 and 47 of the decree of June 5th, 1897, 
атату Rs the present service; but no candidate can be admitted 
"E obtains а minimum of 98 marks corresponding to а mean 


14. 
The candidates showing proofs of the required aptitude will be 
admitted into the vessels of the fleet as wor obtiene of о 
lst, 2nd, or 3rd class acccrding to the certificate of eligibility granted 
to them, and will receive the pay allowed in the class to which they 
belong. : 

I that you will give the necessary orders of detail for the 
execution of dis dispatch.—E. Looxroy.  (L'Industrie Electrique.) 


POWER GAS FOR TRAMWAYS. 


somewhat slowly, tbe idea of gas power advances and 
bold; Le Genie Civil contains an account of the electric 
Lausanne, which are notable as being dependent for 


а fuel in Switserland, that the country’s large 
pon for power purposes, 
has become quite common. In England we 

such cheap gas that much of the impetus 
absent. At Lausanne, presumably water- 
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in favour of producer gas, though several steam en 
diture of not over 22 lbs. per 


Offered to guarantee a steam ex 
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clinker is removed by revolving the generator bottom 
. The engines have each two opposed cylin 
this gives steadiness with a 6-ton fly-wheel. The jacket 
ted and sprayed and used over and over again. 16 
so near Lake Geneva to find water scarce. · 
generators are of the Th ‚ feeding a 300-element battery 
carer пон capacity. serves to equalise the load. The 
eight miles in length and less than one mile is on a level. The 
maximum grade is 11:3 per cent., and is operated by adhesion alone. 
eee and have each two Thury motors of 
system is employed, and cars have an inde- 
as well as a hand brake. 
of 1898 the fael consumption was 850,000 lbs., 
the output 413,849, or equal to 2°05 Ibs. of fuel per kilowatt. The 
fuel includes all fuel burned, even that for finding distilled water for 
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him to abolish the boiler altogether. Where this has been done we 
know that ‘the question of fuel expense bas lost much of its previous 


seriousness to the power user. 


THE LARGEST DYNAMO IN THE WORLD. 


In the issue of L’ Energie Electrique for October 1st, 1898, 
is given a description of a dynamo which: is being made by 
the Walker Company at Cleveland for the Boston Elevated 
Railway Company. This dynamo is to develop 3,000 kilo- 
watts at a speed of 75 revolutions per minute, 


The framework is of cast-steel; its form is circular, 


having a diameter of 6°604 metres. The weight of the 
framework alone is 22,675 kilogrammes. To the interior of 
this framework are bolted 24 pole pieces, whose aggregate 
weight is 13,605 kilogrammes. The distance between dia- 
metrically opposite poles is 4'724 metres. The pole pieces 
are шаш ed with bobbins wound in shunt and series as 
usual. 

The framework of the field magnets is in two parta, the 
plane of separation being horizontal. It is fixed on the base 
plate in such a way as to be capable of motion parallel to 
the shaft of the machine to a sufficient distance to allow of 
the removal of the pole pieces without separating the two 
parts of the frame. The armature shaft has a diameter of 
0:94 metre, and the armature will be built in position at 


Boston. The armature core will have 594 grooves in which | 


the windings are to be placed. The commutator is com- 


pee of 1,188 copper bars; its diameter is 2:667 metres. . 
e 


enormous fly-wheel will be bolted directly to the arma- 
ture near its periphery in such a way that the regulating 
power of the fly-wheel will not be transmitted through the 
shaft, This arrangement will relieve the shaft of the arma- 
ture and the keys from the enormous strains that they 
would otherwise have to bear. The whole weight of the 
complete dynamo is 113,375 kilogrammes. 

The machine has been designed with the greatest care. 
Each part subjected to mechanical or electrical strains pos- 
sesses a high factor of safety. The dynamo is capable of 
developing twice its normal output for a short time, and can 
stand continnously an overload of 50 per cent. 

. The greatest care has been taken to render the efficiency 
of tbis machine superior to that of existing large dynamos. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED 8SPECIFICATIONS. 


NEW PATENTS.—1698. 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agents, 323, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom ай inquiries 
should be addressed. 


^ 6,9914. “ rovements in index needles or pointers for eleotrical 
and other indicating or measuring instruments" К. WESTON. 
Dated October 28th. ate claimed under Patents Rule 19, March 
22nd, 1898.) (Complete. | 

22,315. “А method of and improvements in apparatus for 
electrically indicating time." О. E. Kmrwav. Dated October 24th. 


22,384. Combined engine and dynamo which may also be used 


as а motor and pump or compressor.” B. J. B. MLS. (O. О. Co 
and M. L. Whitfield, United States) Dated October 400 (Complete) 


22,935. “Improvements in connection with branch lines from 
strong currents for preserving the insulation” G. SMITE. 
Gottscho, Germany.) Dated October 24th. uds 


22,344. "Improvements in electric aro lampe" H. Divan 
and F. F. Вввнат. Dated October 24th. (Date applied for under 
Patente, &., Act, 1883, Sec. 103, March 24th, 1898, being date of 
application in France.) (Complete.) | 

22,357. Railroad switch." O. Н. Sraavuss and B. J. Roermm. 


Dated October 24th. . (Compiete.) 
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99,8983. “Improvements in closed conduit electric traction. ` 
R. KI np. Dated October 25th. 


22,396. “An electrical fisb-pond (improved)" J. F. Morns. 
Dated October 25th. 


22,419. "Improvements in telephone transmitters" M. Втна. 
Dated October 25th. (Complete.) 


22434. "A new or improved device for regulating the tension 
of continuous electric currente." D. Monnier. Dated October 25th. 
(Complete.) 


22442. “Improvements in electric discharging apparatus for use 
in the manufaeture of waterproof cloth.” O. J. Beaver and J. E. 
BaxTBR. Dated October 25th. 


22,449. “Improved combined brake-pipe and electrical coupling 
for railway trains.” A. G. WILD. Dated October 25th. 


22461. ‘Improvements in primary batteries.” J. Y. JOHNSON. 
(H. J. Dercum, United States.) Dated October 25th. (Complete.) 


22,488. Improved means of electric communication between the 
pasengere, Ча and driver of railway trains." T. Үпдои. Dated 
stober 26th. 


22,528. “Improvements in conduits for electric tramways.” 
М. H. 8urru. Dated October 26th. | 


22,537. “Improvements in or connected with electric push 
buttons.” G. Manat. Dated October 26*h. 


22,545. “Improvementa in automatic te hone exchanges." 
W. P. THOMPSON. (Tae Strowger Automatic Telephone Exchange, 
United States.) Dated O:tober 26tb. (Complete). 


22,547. "Improvements in appliances or apparatus for auto- 
matically replacing fuses in electric light and power installations." 
B. Harrison, Dated October 26*h. 


22,569. “Improved ‘telf-replacing ’ indicator for bells, telephones, 
or other apparatus." E.N. W. Номе. Dated October 27th. 


22,578. “А new or improved method of bonding or conrecti 
rails used for electrical traction and the like" W. RUsHTON an 
R, E. Gairrin. Dated October 27th. 


22,584. An improved telephone index.” J.F. O'Brien. Dated 
October 27th. 


22,599. ‘Improvements in electric meters.“ Тнк Bnrrisg Тном- 
sow-HousroN Oompany, Lrurrmp. (O. D. Haskins, United States.) 
Dated October 27th. (Complete.) 


22,6°0. “Improvements in incandescent electric lampe.” TRI 
BRITISH THomson-Houstom Company, Limirep. (G. B. Painter, 
United States.) Dated October 27th. (Complete.) 


22,601. “Improvements in electric arc lamps.” Tam Ввгтівн 
THoxsow-HousroN Company, LiurrED. (Н. O. Spinney, United 
Btates.) Dated O:tober 27ch. (Complete.) 


22,603. "Improvements in prepayment electricity moters.” Е. M. 
Lona and E. ScHATTNEB. Dated October 27th. 


22,622. “ rovements in or relating to electrolytic baths." Q. 
Marmo. Dated October 27th. 


22,604. “New or improved appliances for use in securing the 
copper bonds or conductors in electric tramway rails.” 7. M. MUNRO, 
H. BnrcxRILI and H. I. Коаваѕ. Dated October 2861. (Complete.) 


22,683. “Improvements in couplings for electric conductors." 
Tum Britian Tuoxsom-Housrow Company, Liurrmp. (F. E. Case, 
United States.) Dated October 28th. (Complete.) 


92,686. "Improvements in magnetic brakes." S. Prit. (The 
Elektricitate Aktiengecellechaft vormals Bchuckert & Co., Germany.) 
Dated October 28th. (Complete.) 


‚92,697. "Improvements in apparatus for regulating the intensity 
of electric currente," H. D. WiBRATTE and A. Е. LANASPEZB. Dated 
October 28th. 


22,699. “Improvements in бупапо-еїссітіс machines.” W. B. 
Sayers, Н. A. Mavon, and Mavor & Coutson, Lr». ed 
28th. 


22,700. ‘Improvements in the manufacture of tubes or conduits 
or the like, more especially intended for containing electric cables or 
conductors.” Н. Epxumpe. Dated October 28th. 


22,728. Improved means for effecting the collection and trans- 
mission of high potential electricity.“ В. H. Tnwarrm. Dated 
October 29th. | 


22,729. . in methods having for their object the 
electrical propulsion of tramway care and other vehicles, and in 
apparatus therefor.” В. H.TRHwarrm Dated October 29th. 


22,762. “Improvements in the method of and apparatus for 
indicating and arrestirg the speed of electric tramway cars and the 
92 vehicles.“ О. E. В Нот and A. J. Tayton Dated October 
29 ch. 

22,768. “Improvements in methods of and apparatus for 
increasing the volame of scunds from telephonic or phonographic 
instruments, and transmitting euch sounds to distances.” H L. 
8новт. Dated October 29th. 


22,777. "An improved light distributor or reflector for electric 
incandescence lamps." О. FxLpxaxm. Dated October 29th. 


r 


22,794. “Improvements in electric railways or tramways.” 
J. D. F. Asprews. Dated October 29th. 


22,99 "New or improved method of and means for switching on 
and off the electric current in surface contact systems for electrically 
prop elled vehicles and safety ‘cat-out’ for same or other surface 
ccntact systems.” F. H. Davies and R B. Dnmíaxcorr. Dated 
O.tober 29th. 


22,802. “Improvements in or connected with reficctors for 
incandescence electric and other lamps.” L. J. STEELA, Sir J. B. 
Map ts, Bart., and J. Veniry. Dated October 29th. . 


22,808. “Improvements in or ccnnect:d with incandescenoe 
electric lamps." L. J. STEBLE, Bir J. B. MAPLE, Bart., and J. VERITY. 
Dated October 29th. | 


22,805. ‘Improvements in arc lamps and in carbons for same.” 
T. O. J. THomas. Dated October 29th. : 


ABSTBAOTS OF PUBLISHED  8PEOIFICATIONS. 


Copies of any of these Specifications may be obtained of Meters. W. P. 
Тномрвои & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, rice, post free, 9d. (in stamps). 


1897. 

13,735. “Improvements in primary batteries." W. HownBOTHAM. 
Dated June 3rd, 1897. Relstes to batteries of the kind described in 
Specification No. 2,378, 1897, in which the reparate celis are arranged 
in steps and tbe liquids circulate through them from tho фр to 
the lowest. The positive electrode may be iron, and the liquid in 
contact with it is water, and tbe ccck of the water cistern is connected 
with a switch in such a manner that when the switch is operated to 
break е -— circuit, the cock is opened, and a stream of water 
flows through the battery so as to prevent local action on open 
circuit. 1 claim. 


21,249. “Method сї, and apparatus for, preventing the sticking, 
through leakage currents or the l ke of electric er d section 
switches.” J. G. Lonrarn. Dated September 16th, 1 (The 
Esmond International Electiic Traction Company.) Relates to 
the sticking through leakage currents cf electric railway section 
switches and consists in providing for tbat purpose what, may be 
termed leakage plates. These leakage plates are masses of oon- 
ducting material which lie on the surface of the road. They are 
placed at any convenient part of the track, but is essential that 
they should be placed el: c'rically nearer to a rail than are the working 
tect ions. The leakage plates аге elcctrically connected to the section 
switches at a part thereof whicb, electrically speaking, is situated 
between tbe switch coil and tbe part at which contact with the 
supply conductor is made and broken. 12 claims. 


25,484. "Improvements in trolley wire hangers, for use in over- 
head lives of electrical railways or tramways.” P. Dawson. 
Dated November 204, 1897. Relates to improvements in the 
construction of trolley wire hangers for overhead lines in electrie 
railways. The hanger is made in one piece for one, two or more 
overhead line wires which can readily be attached to span wires or 
bracket arms, and in which the wires are more easily inserted in or 
removed from their insulators. 4 claims. 


28,839. “Improvements in trolleys used on overhead wires for 
electric traction.” W.Woop. Dated December 7tb, 1897. Ralates 
to improvements in trolleys, and consists in making the plates which 
p the trolley with & double flange at the base projecting beyond 
all the wearing parts to protect them as they pass over the wires or 
insulators. Tbe in:ulators of the trolley pole is also secured by 
covering it with a bat of mica, &c. In order to take up the wear of 
the ball race, the adjusting screws with fine threads and chases cut in 
the onposite sides of tke nuts to receive each end of a collar pin in- 
serted in the spindle, whereby & fine and reliable adjustment is 
obtained. 3 claims. 


30,447. “Improvements in supplying electrical energy to rail- 
ways worked alternating currents.“ Brgwmms Bros. & Oo., 
LriwrrzeD. (Siemens & Halske.) Dated December 23rd, 1897. Refers 
to railways worked by slternating currents, and consists in providing 
those parts of the line requiring a small expenditure of energy with 
conductors adapted to supply only single-phase currents to the motors 
on the cars, while to those parts of the line where a expendi- 
ture of energy is required, supply conductors are provided which are 
adapted to be fed with polyphase currents either from the main 
supply station, or from special transformers provided along the line. 


1898, 


22.717. Improvements in interrupter for electrical circuits, more 
8 applicable to induction ooile" O. Е. 8. PurLLIPS. 

ted August 4th, 1898.  Interrupters for induction coils are 
constructed with two bodies of mercury constituting the contacts. 
These are brought together and from each other at the 
required intervals, instead of employing one mercury and one solid 
metal contact. 3 claims. 
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LIMITED LAWS AND UNLIMITED 
FRAUDS. | 


Тнк address of the Lord Chief Justice to the new Lord 


Mayor has attracted considerable attention, and been described 


as a remarkable speech. There seems to us, however, to be 


something leas remarkable in the address iteelf than in the 
fact that it should have been delivered. For what are the 


circumstances? The Lord Chief Justice of England seized 


the opportanity to call the attention of the Lord Mayor of 
London to the existence of “fraud of a most dangerous kind 
which is rampant in the community, involving great pecu- 


niary loss—largely borne by those least able to bear it— 


and," what he thought more important, * working in- 
sidiously to undermine and corrupt that high sense of public 


morality which it ought to be the common object of all 


interested in the good of the community to maintain—fraud 
blunting the sharp edge of honour and besmirching honour- 
able names.” When the personification of English justice 


declares that such evils are rampant, it is a tacit admission 
- that the law which he administers does not provide for their 
suppression; and this was practically the reason for Lord 
 Ruseell's remarks. He “considered it time that public 
opinion was aroused on this question." The publio—the 


sufferer£—who could, of themselves, initiate the remedy, 
have to be spurred by the Administrator of the Law to pro- 
vide him with the necessary authority to cope with the 


- frauds which he so sternly reprobates, and so lucidly exposes. 
| What is the reason for this extraordinary apathy on the part 
- of the public? It cannot be that the losers aiid gainers are 


as evenly balanced as the losses and gains. The mejority 
suffere—the minority gains. Every man with a vote must 


“have experience more or less direct of the losses incurred. 


But the scandal continues, 
Making all allowances for the inertia айй to the law 


makers, there must be some reason for the lack of legislation 


on this subject. It is doubtless to be found in the anxiety 


not to unduly hamper the working of the limited liability 


` ргіпоіріе. “That law has,” says Lord Russell, “ effected 
. much good. Its object was to enable that to be done by 


honest co-operation of the many, which could not be done 


by the unaided efforts and resources of One or of few." The 


advantages which have resulted from the honest working of 


the Acts have been enormous, but the facilities afforded for 
- acquiring ill-gotten gains, or wasting other people's money, 


whilst still walking within the law, have been considerable, 
too. When we are told that during the last seven years 


- £28,000,000 have been lost to the community, and gone 
into unworthy pockets it would seem that the time is more 


than ripe for some amendment of the law, and it may be 
hoped that the fear of making some mistakes will no longer 


stand in the way of an effort to remedy the most crying 


evils, | 
It was suggested to the Lord Mayor that “ be might give 


to the legislature.the benefit of his ripe experience in 


commerce in advising how the existing state of things 


might be remedied.” In eloquent words he was farther 


reminded that he and “the great Corporation of which he 


was the bead could do much by example, by condemnation, 


by ostracism of any persons who have acted a part in any 
such nefarious enterprises." Whatever may. be done by 


‘means of the law, there is evident advantage in proclaiming 
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a higher tone of morality and inspiring men with the con- 
viot ion that simplicity of life with honesty is to be regarded 
ав а treasure compared with showy luxury attained by doubt- 
fal means, But the race for wealth is too keen, and the 
desire for ease and affluence too deeply ingrained, to be 
readily affected by a sermon from the justice seat or 
ostracism by Common Councillors. It will need a very 
rtringent law and a series of “awful examples” before 
it is generally recognised that it is a crime to waste 
other people’s money, sell social influence for hard cash, and 
prostitute the pages of the press in consideration of “deals,” 
“options,” or other methods of payment chosen simply to 
avoid detection or to pacify the recipient’s scruples. It is 
appropriate for us to. mention further the need for a high stan- 
dard of morality amongst professional men engaged to report 
upon what we may call the “raw material” of many new 
companies, “ Опе common cause of loss, said Lord 
Russell, “is over capitalization to satisfy the greed of the 
promoter to cover” (amongst other stated expenses) © extra- 
vagant fees for expert reports. 

An expert is employed by a promoter, and on general 
principles will often consider it his duty to do his best for his 
client by taking the most favourable view of the subject 
submitted to him, or, his report will be strictly acqurate, 
capable of the most complete demonstration scientifically, 
yet, when used in a commercial sense, will convey to the 
non-scientific an impression the reverse of true. There is 
need for a broader view of their functions by experts. They 
should take up the position of a judge rather than that of 
an: advocate, and in every case in which their report is in- 
tended as an aid to obtaining capital, they should cont ider the 
impression which will be conveyed to the uninitiated, rather 
_ than limit themselves to the precision and accuracy only to be 
understood by those as well informed as themselves. It would 
also be a good plan if an expert were to make it a condition 
of the publication of his report that the prospectus should 
be submitted to him. A meaning may be read by the pro- 
moter and expressed in the prospectus which the expert had 
no intention of conveying. We are considering here the 
most favourable case. No precautions are to be suggested 
to meet the report of the “ expert " who is only “ eminent,” 
the “authority” who is only “ great,” to the author of the 
_ prospectus. We ought to be content to appeal to the highest 
motives, but in an age when the commercial spirit permeates 
even the professions we may be pardoned for remember- 
ing that the value of opinions is in proportion to 
the confidence that may be placed in them, and if the 
expectations of success are continually falsified by resulta, 
there will cease for a time to be any demand for such 
reports at all, Such is the fatuity of the investing 
public, that after a while the repetition of an old dodge 
conjures their subscriptions with ease. We may illustrate 
one feature of this fatuity, and, at the same time, the advan- 


tage to a company of the capable director with some sense . 


of responsibility, such as Lord Russell would desire to find 
more general, In the early eighties there were issued simul- 
taneously the prospectuses of two companies seeking 
to embark in electric lighting. One was a company 
acquiring rights in a single patented article for a single 
Eaglish county. There were large payments for these 
rights, The other company sought capital for the 
development of electric lighting, without regard to any par- 
ticular system, or any particular area. It paid away no 
money for patents or promotion. The first was subscribed for 
about four or five times over; the second received a respect- 
able subscription, but by no means the full amount offered. 
. Тһе disaster resulting to the first and all its fellows is toler- 
ably well known. The second returned, if we remember 
rightly, 193. 6d. for every £1 subscribed. The company 
wes really born before ita time. A few years later, when 


capital was badly wanted, it would have found an excellent 
field for its operations; but on investigating the position 
after its formation, ita directors saw that the time for the 
profitable use of the capital was not sufficiently near to 
justify them in retaining the sbareholdera’ money, and 


they had the courage and the wisdom to dissolve the 


company, all the money being returned except a small 
fraction which had been absorbed in absolutely necessary 
expenses. It is not to be expected that any amend- 
ment of the laws will amend the tenlency of the 
thoughtless investor to take his share in the speculative 
mania of the moment. Prudence, like sobriety, is not to be 
secured by Act of Parliament, but the ways of the financial 
transgresor may b» made less easy, and we earnestly hope 
that certain glaring defects in the administration of the 
Limited Liability Laws may be the nearer to being remedied 
by the outspoken utterance of the Lord Ohief Jastice. 


——— 4 


WHEN а member of the Council of a 
learned society informs the author of a 
paper, under discussion, that the subject 
might have been discussed to greater advantage at a meeting 
of some other learned body, the author scarcely knows 
whether to take the suggestion as a compliment ог as a 
reproof; and those present wonder whether it is a modest 
confession, on the part of the speaker, as regards his own 
powers of criticiem, an apology for their own silence, or a 
mere obiter dictum. When, therefore, Prof. Ayrton began 
the discussion on Mr. Albert Campbeli's paper by raising the 
question of whether it ought not rather to have been resd 


The Physical Society's 
Meeting, 


‘at the Institution of Electrical Engineers, nobody seemed to 


grasp the idea. Mr. Campbell replied that “The Magnetic 


` Fluxes in Meters and other Electrical Instruments,” certainly 


did relate to matters technical, but as his work was of the 
nature of a scientific investigation he preferred that it should 
be discussed from that aspect and by the Physical Society. 
It was scarcely the question for an ordinary meeting ; 
the time and sensibilities of Fellows would be best 
served by entrusting the choice of papers entirely to 
the judgment of the Council Prof. Ayrton and Mr. 
Mather, however, did good service in aooentuating the 
principal points of interest in Mr. Oampbell's paper. 
The effect of the earth’s field on a Weston instrument 
appears as an important factor in determining the limits 
of accuracy; the  pole-pieces exaggerate the  earth's 
field, so that the errors cannot be calculated from the simple 
ratio of the flax of the magnet, to the earth’s H measured 
outside the instrament. Mr. Campbell’s figures differ from 


those obtained at South Kensington ; it is probable that the 


variation is very different for different instruments of the 
Weston type, at any rate with such as are not povided with 
an iron case. The very ingenious method of Mr. J. H. 
Reeves for making comparisons and measurements of stray 
fields and working fields, promises to settle this and a 
great many. magnetic questions. His method, jadging from 
the short account he gave of it, is of very wide application, 
avd we await with interest further information as to his 
researches, We are glad to welcome Prof. Everett to 
London. Quite recently he resigned the chair of 
Natural Philosophy at Queen's College, Belfast, after 
90 years of useful work. [t happens that the two papers 
down for reading at the Physical Society last, Friday are both 
by former pupils of his at B:lfast, one of whom, Prof. 
Morton, M.A., now occupies Prof. Everett’s old position at 
Queen'a There is yet hope for Irish Natural Philosophy. 
Prof. Everett contented himself by reading only a very short 


abstract of Prof. Morton's paper on “The Propagation of 


Damped Electrical Oscillations along Parallel Wires.” Mr. 
Oliver Heaviside’s communication attributes the discrepancies 
in question to natural causes; his deecription of the action 18 
particularly worthy of attention: “ When a wave-train passes 
any point on & wire, ita surface is subjected to an impulsion 
vibration, lasting only a very minute fraction of a second ; 
a vibration, moreover, which is very rapidly damped. 80 
there is no definite resistance,” 
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magnet is а bobbin, a, o 
to Impede the movements of the armature piece, p. This 
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AN IMPROVED TELEPHONE INDICATOR. 


indicator, the invention of Mr. P. Rabbidge, is an 
5 of great simplicity, and ів well worth notice ; 
it is intended to replace the shutter indicator ordinarily in use 
with telephone awitchboards, but it may be employed in 


ime with ordinary electric bella, or for other similar | 
In figa, 1 and 2, which show one form of the indicator, A 


is a U-shaped permanent magnet, whose poles are marked N 


and s respectively, and с and D are the two parts forming 


soft iron armature to the magnet. "E 
01 these two pieces, С is fixed во as to be immovable rela- 
tively to the permanent magnet, through one of whose 
poles, N, it passes transversely in the direction of the other 

la 8. | 
Те other of the two armature pieces, D. passes freely 
tbrongh а hole in the pole, s, similar to that in the pole, x, 


through which the piece, c, projects. The two pieces thus 
form when in the position shown in fig. 1 a practically con- 
tinuous cylinder, bridging the gap between the two roles 
and во fulfilling the function of an “armature” or 
LL] keeper." 
^ The movable piece, р, is made longer than the piece, с, 
and carries on its extremity a push-button, к. 
, Fis 8 spring in compression which tends constantly to 
force the movable armature piece, D, out and away from the 
piece, с, but which is not strong enough to effect this when 
e two adjacent ends of the two armature pieces have been 
brought into contact, say, by hand, and adhere under the 
influence of the magnet, 4. 
. Around the armature pieces and between the poles of the 
Р such an internal diameter as not 


coil is во wound and so connected electrically ав to oppose 
the magnetic flux through the armature pieces, п and D, due 
to the magnet, a, and when the effect of this is sufficiently 
powerful to allow the spring, F, to assert itself, the piece, D, 


‘flies ont under its inflnence in the direction indicated by the 


arrow, Fl, and as&nmes the position indicated by the dotted 
lines. The push, E, then protrudes through the hole, Bi. 

If the current in the coil, a, has ceased or fallen to so low 
а value as to be insufficient to effect the release of the piece, 


D, when the operator pushes in the push, E, во as to bring the 


two adjacent extremities of the armature pieces, O and D, 
into contact they will adhere and the push, E, remain pushed 
In until the next signal-current traverses the coil, a. The 
push, E, may bear a name or a number, or any other device 
or inscription upon its surface; or its movement may indi- 
cate the source of the signal, or give other requisite informa- 
tion by means of a shutter, as shown at x, bearing the word 
London,” fig. 3; the face, Ki, of the shutter which bears the 
bal ption being turned ont of sight when the two armature 
Vea are in oontact as is shown in fig. 1. The shutter is 


pivoted at %, and there engages with it a small. projection, 
25 on the push, E, which imparts to the shutter a quarter 
revolution, thus causing the insoription to be displayed when 
the push protrudes through the box as a result of the passage 
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FId. 3. 
of a current through the coil, d, and causing the inscription 


to be returned to its hidden position when the operator 
replaces the push. | | 


In another pattern the indicating part is the face of the 


enclosing box parallel to the magnet core, there being an 
opening in this face at which a coloured disc attached direct 
to the sliding part of the indicator appears when the sliding 


part becomes released. О 
All parts of the arrangement are plain, substantial, and 


not liable to get out of order, 
лл л 


ELECTRICITY АВ A MEANS 
OF POPULARISING HEALTH RESORTS. 


By d. RATOLIFFE HULME. 


THE authorities of bealth resorts, in these days of competi- 
tion, are compelled to bestir themselves in the direction of 
maintaining and increasing the popularity of their towns. 
Consequently, they find it necessary to advertise largely, 
build parades, acquire parke, baths, and piers, and generally 
spend money wholesale in oari fox out improvements likely 
to attract visitors. In the discussions which arise from 
time to time as to ways of means of effecting this object it 
is, however, seldom that any value is attached to the popn- 
lariaing influences of electricity. Оп the contrary, whenever 
the subject is broached at all, its value in this respect is not 
infrequently derided, and opponents are wont to indalge in 


. tirades about saddling the town witb an everlasting debt, 


and so on. More especially is this the case when the first 
year’s working of the local electricity works results, as might 
be expeoted, in a small financial loss. | 
But it is strange that these opponents should во per- 
aistently burke facta, for, in the light of eventa, it can safely 
be said that the direct, and particularly the indirect, value 
of electricity to a health and pleasure resort is incalculable, 
and that money expended on а supply station is one of the 
beet. investments such a town could possibly make. 
Examples proving this statement are not wanting; but 


perhaps the example of Blackpool stands out conspicuously 


above the reet. Blackpool is renowned for its immense 


popularity: for ita invigorating breezes ; for its enterprise; 
and its magnificent places of pleasure. Its progress Has been 
phenomenal ; and it has come to be regarded ih financial 
circles as a solid “6 per cent.” town—which can hardly be 
said of some of its rivals. Yet Blackpool in 1878 waa 
unknown to the general public. It was а sandy, uncultivated 
place, unattractive to a degree. One asset only it had— 
though an inherently valuable one—ozone-laden westerly 
winds, and a fine expanse of open sea. Its public men, far- 
seeing, resourceful and enterprising as they were, determined 
to realise this asset, and cast about for a suitable and original 
method of drawing public attention to it. By rare good 
fortune they heard that electricity could be utilised for street 
lightin purposes, and ignoring all questions of cost or the 
risks of failure, they decided to try the experiment. Let it 

be said that other towns had the ваше opportunities of this 

utilisation, but they were afraid of the outcome.  Aocord- 
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ingly, they (Blackpool) obtained sanction to the borrowing of 
the necessary moneys for machinery and plant, and in 1879 
hed the satisfaction of seeing upwards of a mile of their 
promenade brilliantly illuminated after dusk by means of 11 
aro lamps each of 6,000 nominal candle-power suspended from 
masts 60 feet high, placed at intervals of from 180 to 200 
yards. Nor was this their only satisfaction, for they were able 
to congratulate themselves on being the first public users of 
electricity in the kingdom. The experiment, after a short 
initial failure, шоо highly successful. "Then were their 
anticipations abundantly realised. Thousands of visitors 
were attracted to the town to see the new illuminant. 
Reports of it were published in all the newspapers and 
periodicals of the country, and from obscurity, Blackpool 
rose to prominence, from which it has never since receded. 
Bat, perenthetically, let figures speak for themselves. In 
1871 the census returns gave the population of the township 
at 7,092; in 1879 it was estimated at about 9,000; in 1881 
the census gave it at 14,229; in 1891 at 28,846; while in 
1897 it was estimated at 40,800. The rateable value also 
shows the same astonishing growth. In 1879 it was £98,122; 
in 1881, £104,710; in 1885, £145,688; in 1889, £164,694; 
іп 1891, £178,877; ard in 1897, E290, 382. 
. And what was the cost of this marvellously successful ex- 
5 master stroke of enterprise on the part of the 
osal authorities of 
1879? The capital 
cost of the whole of 
the generating 
plant, cables, posta, 
&c., com- 
plete, was £3,750, 
all of which was 
repaid in 10 years, $ i 
the period for re- 
payment of the 
loan. Nor wasthe | 
maintenance cost | 
high, for it appears 
to have averaged 
oat at about £400 
per annum, exolu- 
sive of interest and 
sinking fund. In 
this connection it 
wil probably in- 
terest, if not amaze, 
present-day elec- 
trical engineers to 
learn that the total 
costs of this pioneer 
system for the last 
year's working, were 
no:morethan 4°61d. 
unit, and this 


How the new undertaking has progressed is best seen 
from a glance at the capital account which, standing at the 
opening day st about 226,000, has now reached the large 
sum of about £120,000. But the feature specially bearing 
upon the point under consideration is that of. publie street 
lighting. In the old days there were, as has already been 
said, 11 aro lampe, each of 6,000 nominal candle-power, in 
use. In 1898 this number was increased to 100, each of 
2,000 nominal candle-power, y sens over 2} miles. of 
menade instead of one mile as formerly. In 1895-an addi- 
tional 50 lamps were installed in the principal thoroughfares, 
and at the present time a further 100 are being ereo 
mainly along the new marine e a& North Shore апа the 
roads opered up by the new Blackpool and Fleetwood Tram- 
ways system, Moreover, a scheme of incandescent street 
lighting is in hand, во that there would seem to be no 
parsimonious handling of the street lighting question here. - 

Indeed, Blackpool is a town which believes in light—the 
electric light—and plenty of it. No town in the kingdom 
is perhaps better illuminated after dusk than it. The Oor- 
poration lead the way with brilliantly-lighted promenades 
and thoroughfares, and the townspeople strikingly emulate 
the example. 

That this blaze pays for itself is obvious from the fact 
that it is not only continued, but inoreased. As an instanoe 

affecting the value 
: of electricity to a 
| neighbourhood, the 
case of South Shore 
may be taken. Un- 
der the old system 
(1879—1898), that 
rtion of the town 
South 
rely by gus ond n 
во gas, в 
nd i — with the 
simos өы 
almos tygian 
darkness prevailed 
after dusk. The 


crease 
other, and was 
almost overlooked 
by the visitor; but 
the introduction of 
electricity soon 
effected · a complete 
| transformation in it. 
It became popalar, 
| land values: m- 
© creased amazingly, 
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in spite of the fact the least important 
that the lamps were  &nd representative 
only running daring сило of the 
the season, viz. =- borough 
about 800 hours. - Blackpool may be 
After the effects SIEMENS ЕНА SKF ть, I WE E |  gaid: to ve risen 
m the bomm — — — — —— on three т of 
h worn away, | » xS "P MOM osperity еве 
Blackpool, in 1685. каркыны кыы waves attained their 


went “one better” m 
than formerly, by adopting electricity as the motive 
power for the tramways then being coastruoted along 
the promenade. Again did success attend their experi- 
ment, and a second time Blackpool received a grand 
gratuitous advertisement, and became world famous 
in consequence. Not only so, but being, as it is, the pioneer 
in England of electric street lighting, and the pioneer of 
electric traction, it will always be accorded a distinctive 
place in the annals of electrical engineering. | 
Consonant with the ever-increasing demands, and in obey- 
ance of its progressive instincts, the town in 1890 obtained a 
provisional order for the supply of electric energy in the borough 
tor both public and privats purposes. The old arc lighting 
plant, which had done such splendid duty for 14 years, was 
therefore discontinued and consigned to an honourable exile, 
and in 1898 Lord Kelvin opened the present electricity works. 


TET FTN © fulness just after 
the introduction of electricity}in}1879, the adoption of eleo- 
tric traction in 1885, and the extension of electricity for 
private use in 1898. So that, had the introduction and. use 
of electricity cost B ol three times as much as it bas, it 
cannot be said that the town has not received full value for 
its expenditure. Without a doubt, the electricity under- 
аде DAYS proved one of, fhe best investments the town 

made, | 

It is not, of course, contended that the whole of Black- 
pool's prosperity has rested on this foundation; bat it is not 
too much to say that electricity has been the means of bring- 
ing the town before the publio— has been the secret of its 
success—and as such it stands as a brilliant example of 
realised faith in electricity, and forms an incentive to elec- 
trically weak-kneed authorities of health resorts to follow in 


its footsteps. 7 
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Perhaps the time has gone by when the like resulte can be 
jeved b imilarly situated to Blackpool in 1897. 
schioved by а ps is that electricity is not now, as then, 


B 
reason for this | thes 
г novel, and therefore attractive, but something in 


almoat universal use, At the same time, it is just because of 
this universality of use that its adoption is absolutely essen- 
tial in all places depending upon visitors for existence. In 
fact, the absence of electricity in such р is as noticeable 
now ав its presence was formerly. Without electricity, а 
town—particularly a health resort—is stamped at once asa 
bebind the times, deficient in vigour and enterprise. 
Electricity improves а neighbourhood, gives it an air of 
ity, and lifts it up the sesthetic scale. It must not be 
lo Чеп that people nowadays have become accustomed to а 
bigh state of illamination. They look for it, even on a more 
lavish scale, in the towns they visit, and if they find instead the 
parades, thoroughfares, and shops miserably lighted, they are 
not long in coming to а decision not to visit that 
place again. They require not only fresh air, beautiful 
scenery, artistic thoroughfares, but brilliancy and gaiety. 
A dull town naturally breeds dulness, a gay town 
gaiety and exhilaration of spirits; and the aim and 
object of а health or pleasure resort should be 
to brace up the mental powers no less than the physical. 
Let it be understood, therefore, that nothing pays better than 
a lavish, even an extravagant, display of lighting, and that 
no investment is better than in an electricity works. 

The majority of health resorts in the kingdom are already 
electrically lighted, or have supply stations in progress ; but 
there are several still outside the pale. То the authorities of 
these latter places the above remarks are more especially 


addressed. 


ELECTRICAL LIFTS. 


Two kinds of lifts driven by electric power are built by the 
firm of Siemens & Halske, one of these being for moderate 
speeds and the other for more rapid work. The motor in 
both these cases is usually connected to the windlass by 


worm gear. 
In litte for moderate speeds, the motor, which may be 
direct current, alternating current, or drehstrom, is set in 


motion by means of the automatic starter, fig. 8, which has 


been in use now for & number of years. controlling 
rope takes off the brake and connects up the motor to the 
network by means of tbe switch, fig. 2, the whole starting 


vw M „ oe 


resistance being in series with the motor. The motor is 
ri Bet in motion. А centrif overnor driven from the 
яа tof the motor or the windlass, ог а relay connected up 
the brushes of the motor, switches out the starting resigt- 
EM when the speed exceeds a certain amount, or when the 
m at the brushes exceeds a certain amount. 
he automatio starter and the switch have carbon contact 
to apa on one side at least, since metal contacts are liable 
е fused together by overloading. 

Fig. 7 shows a lift windlass which is set in motion by 
= of the ашошайо starter. - | 
ы Т lifts of higher velocities and short travel, hand con- 

his J means of the rotary starter, fig. 6, is preferable. 

Starter is exaotly the same whether the direct current 
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or drehstrom is used. By means of the controlling rope 
the meohanical or eleotrical brake is taken off, and the 
vertically standing lever of the starter is turned round in the 


үн EI 
- 4 E 
— 
-——— 
LoT ET 


- 
- 


- 
<= 


* I 
УУДА | 
MOV 
e 


required sense, so that, first, the bottom contacts of the 
switch are brought together, and then those of the resistance 
in series with tbe armature are closed. 
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Fig. 4 shows, diagrammatically, the arrangement of the is ample,” bnt the idea of getting added capacity for 
practi 


electric brake, and fig. 5 shows the electro-magnet. 

If the speed rises too high in shunt motors, resistance is 
thrown into the exciting circuit. 

Fig. 1 shows a lift for a speed of 1 metre per second, and 
а load of 500 kilogrammes, for use with continuous current. 
It is fitted with worm gear, and a rotary starter directly con- 
trolled by the attendant by means of a rope. 

To prevent accidents through the doors of the shaft being 
inadvertently left open, passenger lifts are fitted with an 
arrangement by which the motor circuit is broken if the 
doors are not properly shut. In the extreme positions at 
top and bottom carbon cut-outs are arranged, so that the 
current is interrupted automatically when the lift reaches 
ri а. іп саве the mechanical safety arrangements 

ou А 


HOW DYNAMOS ARE SOLD. 


TH ERE is, perhaps, no commercial business so susceptible to 
ingenious twisting of facts as that which has for its object 


the sale of electrical apparatus, and this may be well illus- 


trated by the com- 
mon practice of а 
good dynamo sales- 


man. Let us sup- ERIS 


capitalist who 
wishes to instal in 
bis office building 
a 500-light dynamo. 
Relying on his own 
business shrewdness, 
which has stood 
him in (stead f E 
many years, he 
E to a number 
of dynamo ‘builders, 
and is} {soon ! sur- 
rounded by their 
agents, who аге 
anxiously bidding 
ro secure the oou- 
tract, The various 
prices are submitted, 
each agent bidding 
on the nearest size 
which he manu- 
factures. If the | 
quality of the, | | 
machines are equal ža every case, the bids will be very close 
indeed, and in a measure proportional to the size of the 
machines. The capitalist will review the bids carefully and 
then talk with each of the representatives upon the merits 
of the machines in order to make a decision. 

The lowest bidder does not need to argue very eloquently. 
He has the initial advantage, but it is not an infrequent 
occurrence that the highest bidder can readily carry off the 
palm. The shrewd agent will soon see that his price is high 
and will admit as much to his prospective purchaser, but 
will say : “ These other gentlemen are bidding on machines 
which will carry 500 lights and no more. The machine 
that I propose to supply you is specially designed to carry 
an overload of some 50 per cent. for four or five hours. The 
vonditions of your load might be such that you will find this 
an extremely valuable feature. We rate our machines very 
liberally and allow ample margin for contingencies ; for this 
reason we think we justly ask better prices.’ 

The prospective purchaser will take this matter very 
much to heart, and the chances are strongly in favour of 
his buying в 600-light machine disguised under the neme 
of a 500-light machine able to carry overloads. If the agent 
had said that his machine would carry €00 lights, the bayer 
would have said, “I do not want 600 lights, 500 lights 
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cally the same money is most, attractive. 
Again, we have the case of th 


factory. Rome of the sgents been talking knowingly 
of losses, efficiency, rise of temperature, hysteresis, and 
other matters relative to the performance of a dynamo. 
The purchaser gathered that these various quantities were 
desirable qualities, arguing to himself if these were not 
such the agents would not have mentioned them,.or more 
probably obtaining his idea from inference rather than 
argument. When the next bidder appeared and asked for 
an audience, he proceeded to talk of temperature rise, 
hysteresis and like matters. The agent likewise, at once 
inferred that these things were much to be desired in a 
dynamo. Не was of German extraction and he communed 
within himself, “If: Thomas Huston and Edison haf 
hyatersis in their dynamos ve must haf some too.” He 
succeeded, however, 
in arguing so well 
that he closed the 
contract, one of the 
inducements being 
that he should 
write to his firm 
and stipulate par- 
ticularly that in the 
dynamo to fill this 
order there should 
be an ехсер- 
tional ` amount of 
hysteresis, 

Again, we are 
told of a case which 
seems hardly worthy 
of credence, bat is 
said to be an actual 
fact, that of two 
bidders, one making 

в ition on an 
! 5 and 
the other submitting 

a prioe on a machine 

with a cast steel 

frame, the former 

secured the contract, 

arguing that his 

machine was the heavier by some 400 lbs., and therefore 

more substantially built, and was not starved of iron or 

соррег, and there was plenty of material there to stand the 
load, &c., &c. 

A good agent will make talking pointa out of nothing, 
advantages out of disadvantages, and virtues out of 
neceesity, and will carry off a contract at a high price, 
while & man of mediocre business ability with a better 
machine and scrapulously careful of what he says, will fail 
to secure the order. | 

Capitalists do not seem to appreciate cautious, conserva- 
tive opinions. They must be superlative or they are adverse. 
Truly said tbe great showman: The American publio 
likes to be fooled," and the capitalist most of all, He will 
not invest his money unless the facta are highly coloured, 
even to misrepresentation. | 
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SIEMENS & HAL SKE 
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ROTATORY CONVERTERS. 


THESE machines seem to have a useful future before them 
in long distance transmission of power, for electric traction 
and other purposes, but their very existence is a standing 
testimony to the fact that whatever the merits of alternating 
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currents, it is found necessary in many cases to convert them 
into continuous currents. | 

If alternating currents were equally good for power and 
other pu there could be no use for rotatory converters 
to make them continuous. | 

There may be some rare cases wherein a continuons cur- 
rent supply from a station may be required to send electrical 
energy to a distance too great for the 450 volts at the 
station. In such a case a rotatory converter could be used 
to convert into alternating current with a step-up trans- 
former transmitting at high pressure to the distant point. 
If the energy is required at the distant point as continuous 
current, we should require another step-down transformer 
and another converter to work back to the original form. 

The ro converter may look a charmingly simple 
machine standing by itself, but when we consider it as above 
set пр pup for transmission work, we see some compli- 
cations, and as every conversion means a logs, we may make 
a rough estimate of the losses in such a system as we have 


sketched. 
We have taken all the elements of the combination as 


follows :— 


First rotatory transformer efficiency ... 90 per cent. 

Step-up alternating transformer efliciency 90 „, 

Line conductors efficiency i „ 90 3 

Step-down transformer efficiency ue 90. 7. 

Second rotatory transformer efficiency ... 90 " 
Final result 59°04 per cent. 


Showing an efficiency of nearly 60 per cent. This low 
efficiency is due to the multiplicity of the conversions, better 
efficiencies for the elements of the system could, perhaps, be 
obtained in practice, but we have our doubta about that. 

The foregoing is the most complex case, beginning with 
low pressure continnous, and ending with the same, losing 
40 per cent. in transmission. 

he more simple case of beginning from high pressure 
alternating and reducing again to low pressure continuous 
requires only a step-down transfcrmer and a rotatory con- 
verter, with, of course, the line wire, the three together 
giving probably a final efficiency of 78 per cent. | 

The simplest case is that beginning with high pressure 
alternating and reducing to low pressure alternating requires 
no rotatory converter. The efficiency is well. known, as this 
is the ordinary method commonly in use in cities, towns, &c. 
It is interesting to note how the simplest systems in engi- 
EMT methods are generally adopted. first to any large 
extent. 7 

The second case is the one in use at Niagara, and to be in 
use in the Central London Electrio Railway. | 

In both instanoes it is doubtful whether the use of rotatory 
converters is of any advantage over direct generating of con- 
tinuous currents. 

At Niagara one would have thonght that a consumer re- 
quiring 2,000 horse-power in continuous current might very 
well have got turbines and dynamos all to himself, getting 
the continuous current without the two conversions. 

In the Central London Railway it is a question whether 
two or three separate power houses would not haye been 
better than converter sub-power houses. 

The engineers claim, of course, 95 per cent. for the effi- 
ciency of everything abont the Central London Railway 
plant, so that they are satisfied on the score of the economy 
of the system, and so no doubt will everybody else who 
believes in the 95 per cent. efficiency of machinery; but 
even granted the 95 per cent., the result will not exceed, as 
the final transmission efficiency, 85 per oent. 

All the efficiencies refe to herein are for the plant 
beyond the station switchboard, and up to the low pressure 
terminals of the distant converter. The paper read by Prof. 
8, P. Thompson before the Institution of Electrical Engi- 
neers on rotatory converters does not add much to 
existing knowledge on the subject. It is of value in 
drawing attention to these interesting machines, and showing 
that they have reached a point of perfection quite equal to 
dynamos and transformers. 

The advent of the long-looked-for alternating motor which 
can be controlled and work in every way as easily 
as the continuous current motor, would, of course, to a large 
extent, relieve one from the necessity of using rotatory oon- 


verters; It is significant that the people who claim to make 
the best alternating motors are the makers and users of 
rotatory convertere. Why are three-phase motors not to be 
used for propulsion on the Central London Railway ? 

In the ELECTRICAL Review during the fall of 1898 we 


pee a series of articles from the pen of Mr. Rankin 


ennedy treating pretty fully the working and construction 
of rotatory and other converters. 


The permutator was also described therein. The permu-- . 
tator may be broadly considered as an attempt to combine a 


stationary transformer and rotatory transformer in one 
machine, but the game is not worth the candle, 

On the whole, electrical engineers in this country are, 
perhape, justified in looking upon all converting apparatus 
as necessary evils to be adopted only after all attempts at a 
direct method have failed. 

It is to be noted that we never hear of the necessity for 
converting: а continuous current into an alternating current 
at а receiving distant station, it is invariably the converse 
problem that crops up. | 


THE SHOREDITCH VESTRY ELECTRIC LIGHT 
AND REFUSE DESTRUCTOR WORES. 


Tua FinsT YEAR'S WorRKING RESULTS—ON PAPER. 


THE members of the Shoreditch Vestry assembled in goodly numbers 
on Tuesday to consider, among other matters, the report of the 


Lighting Committee embodying a trading account of the joint 


undertaking for the first complete working year ended June 24th 


. last. А special meeting had been convened for next week to consider 


the position of the undertaking as indicated in the annual Vestry 
report, but in view of the issue of the year’s accounts the meeting 
seems to have been shelved. Prior to the discussion of the report of 
the Lighting Committee, a prelimi skirmish took place because 
16 had been discovered that a cop. of the acoounte had not been 
forwarded to the Board of Trade. Eventually the matter was 
referred to the Finance Committee for consideration and report. It 
would appear from the discussion that the accounts are so highly 
satisfactory that по one feels it incumbent to append his signature to 


„The year's accounts are divided into two parts, one dealing with 


. «еш, 


the electric light installation and (һе otheb with the refuse destructor. 
The former is as follows: dom potus d 
mE | . Execrric LIGHT UNDERTAKING. 
1.897. Cs. £ s. d. 
September quarter—To sale of current to consumers 549 14 2 
December ii н ЯЕ " 2,141 16 0 
1898. 
March quarter 5 " 5 3,410 18 
une n " n " 2,151 13 


9 
4 
1 
To sale of current to dust destructor from June, 1897, 
636 5 8 
7 
4 


to June, 1898 ... ic ids a са 

m llaneous receipts, from June, 1897, to June, 

1898 eee eee ees ооо eee ees 120 4 
n Sale of stores to other departments, from June, 
1897, to Jane, 1898 eee eos eee [Ir 130 8. 

£9041 0 8 
Dr. E s.d 
By Coal 432 15 9 
„ Water 217 11 8 
» Stores, &c. 362 12 6 
„ Ineurance А — m 226 0 3 
„ Wages... € 50 iis e 05e. o 1,472 13 10 
„ Bagineer’s salary proportioned ... -— ER 145 16 8 
» Miscellaneous expenses ‘ee is m ve 923 14 1 

» Rent, rates, and taxes — principally on sub- 
. Stations ... "T isi oi xi 922 33 10 3 
£3,214 14 7 
» Interest and redemption 2,641 16 2 
» Net balance ... es 9,184 9 11 
£9,041 0 8 


. 


Commenting upon this, the Lighting Committee say :—" It will be 
seen from the above that the excess of income over expenditure of 
this part of the undertaking was £5,826 6s. 1d., and that after pro- 
viding for interest and redemption of capital on this account of 
£2,641 16s. 2d., it leaves a surplus balance, being profit, of £3,184 
9s. 11d., which your Oommittee cannot but regard as а very highly 
satisfactory result in view of the fact that in the first quarter a loss 
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more than sufficient to provide for the on on this under- 
taking, as it is really redeeming the cost of ings and land, which 
will be a clear asset to the Vestry in 42 years; independent of which, 
alle for the up- and maintenance in fall working order 
of the ¢ bas been included in the expenditure items of the above 
accounts. | 
Rmamrosm DESTRUCTOR. 
CR. RP | £ ad 
By work dona for elcctric lighting department... —- 59 0 0 
n DIC receipts ... ing AM 8 .. 238 1 9 
, Y acavenging department, at 26. on 
Е генни oe а опаа 
„ Debit Lalance ... PE iei e T .. 1,758 14 6 
£4,369 10 8 
o Wager (includin roportion of d dn 
ages (inclu tion o eers an 
clerical salario) P sas ee is nis .. 2,829 8 3 
ГЕ] Btores, &c. eee СҮ eee eee eee eee 130 8 1 
» Carting clinker ... jus vss sss 612 10 5 
„ Insurance sai 29: Pes кз з» 88 49 4 2 
» Current for light and power used in destructor, 
128,708 unite at 1d. ... is Sd oe . 596 5 8 
» Sundry expenses, including water and rates, &c. ... 217 13 8 
£4,369 10 3 


In regard to tbis part of the undertaking, the Lighting Committee 


вау :— 

It will be observed in the above accounts that your Committee 
bave agreed with the Scavenging Committee that a fixed charge of 
2s. per ton should be made against that ment for the cost of 
disposing refuse, which will result in a saving to the Vestry (on its 
previous expenditure of 3s. 1d. per ton) of a sum of £1,253 бе. 1d. 

With regard to the debit balance of £1,758 14s. 6d., this is repre- 


sented by steam used in tbe lighting station and library, &c. [In 


future this item will be much decreased by the cost of steam sup- 
plied to tbe baths, which at the present has been sent up the chimney, 
owing to the м? not зе ready.) е Ете if this debit 5 бе 
charged against the surplus of the electricity undertaking, the fo 

Jowing would be the nel result to the Vestry of the combined 
scheme :— | | i d 
s. d. 


Credit balance on electricity undertaking e 5 8,184 9 11 
Add saving on previous expenditure of barging refuse 1,253 5 1 


—— — 


| £4,497 15 0 
редис! debt balance on destructor jsi n .. 1,758 14 6 
Net profit and saving ... ... £2,679 0 6 


In view of the high initial cost of disposal of clinker, and the sale 
of electricity being very small at the commencement of the year, your 
Oommittee think the above result one . which tbey can well 
congratulate themselves, and they are advised that no previous 
municipal electrical undertaking bas ever yielded such а result in 
the first year of working. Moreover, it is manifest from the increased 
supply of electricity now being given and the reduced cost of dis- 
of clinker and the use of the exhaust steam for heating the 
the, that the result for the second years’ working should show an 
immense advance upon the above accounts, although it must be borne 
in mind that the prices have been reduced 25 per cent., which is the 
lowest charge in London, and compares favourably with any pro- 
vincia] station. In the above accounts, all charges for repairing and 
maintaining the destructor, cells, buil „ &c., bave been included. 
The Committee, therefore, recommended that the report be received, 
and referred back to the Committee to allocate the disposal of the 
profite. | 


Discussion. 


Mr. H. E. Кивеналт, chairman of the Lighting Committee, moved 
the adoption of the recommendation. In doing so, he explained that 
the scoounts were before the Committee at its last meeting, when the 
members were fairly unanimous in recommending their adoption. 
Tbe report was merely a trading account of the joint undertaking for 
12 months. his opinion, the figures were set down very clearly, 
and the accounts would commend themeelves to the Vestry. 

Mr. Н. WELLS asked where the money (profite) was, as the chair- 
man of the Finance Committee said it was nowhereto be found. It 
was nonsense to talk like that, because the had gathered 


the money and paid it into the bank. | 

Mr. A. C. Hoppes hesitated to say anything against the balance- 
sheet because he might be told he was to the scheme. That 
was, however, not his intention, but in order to arrive at a fair 
balarce 16 was necessary to take into consideration the dust and 
scavenging accounts for the year. At the opening ceremony Mr. 
Kershaw had stated that the difference between the cost of barging 
and burning was £2,200 per annum to the credit of the latter, but 
the speaker ventured to eay that that anticipation had not been 
realised. Then with regard to the public 1 the total increase 
under that head wae £1,718, although he admitted that the light was 


— — — . —Ó—Q€ — 


* This sentence was withdrawn. 
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mnch better. The only way to arrive at a proper 


pe 
was stated in the that the disposal of the refuse in the de- 
vaca f e io 


were used 
financial year they employed 20 vans in the summer and 20 in the 
winter. That the sum of £1,253, being a saving to the 
re They had to hase additional horses, pay extra wages 
or 19 men, and provide further rolling stcck, and the total 
expenditure amounted to £1,712. Before the dust was sent to the 
destructor, the wages paid annually were £315 less than they were 
at present. The cost of conveying refuse to the destructor had been 
much increased by the insufficiency of the lifts, and by the time the 
men had to wait. He had five tickets from the Lighting Com- 
mittee for November 11tb, and those represented five horses and vans 
tbat had to wait for an period of 6 hours and 42 minutes 
at the destructor to effect delivery. It was unfair to say that the 
ratepayers’ money, to the extent of £1,253, was being saved when 
such was not the case. Moreover, tbe Lighting Committee, instead 
of taking four or five loads & day, were N three load», 
and that was not an infrequent occurrence. To charge the scavenging 
department 2s, per ton for disposal at the refuse destructor was worse 
bu ed scene thay ero not right to refuse refuse, 
for it to be barged away, as in a case mentioned by the speaker, and 
to burn coal at the works in its place. 

Mr. J. Нарвови desired to know who was responsible for the 
trading account. There was £536 charged for the supply of current 
to the destructor, but there was nothing to the lighting 
department. The speaker then com 
the case of the rates for the electric lighting branch with the sum of 
£217 placed upon the refuse destructor in the same category, the 
former being regarded as greatly insnfficient. In his opinion the 
balance-sheet was a false one. 

Mr. G. W. Howrerr contended that the joint report of the 
Lighting and Scavenging Committee® ought to have been considered 
by the Vestry before it was decided to fix 2s. per ton as the charge 
upon the scavenging department for the disposal of refuse in the 
destructor. As Mr. Freeman had stated, the 2s. per ton was nota 
saving to the scavenging department of £1,253, but the expenses bad 
been пешг The profits were bogus. What earthly reason was 
there for indicating an inflated p to "show up the electrical 
papers?" I6 was all nonsense whether the electrical papers went for 
the scheme or not. Let it stand for itself. At the ваше time, the 
undertaking ought to be placed squarely and fairly before the public, 
and he thought the should be- referred to the Committee 
for that purpose. As it stood, there were several items that were 


incorrect. There was, for instance, & charge of £1,485 а year on the 


general rate, and that was not an equitable amount. | 
Mr. Н. WII II stated that tbe figures put forward by the chair- 

man of the Lighting Oommittee made him still more 1 

any statements made by that gentleman. The F ощ be 

for what they liked—it made not the slightest It would 

be found in a few yeara’ time that they had been bamboosled. Some. 

pene wanted to make a name, and they put that statement before 


e public as the 8 who had done it. They hammered away in 
the papers: "Look at the figures, what a unique success.” It was a 


perfect farce to go into figures, therefore he would only refer to one or 
two. The report stated that there was a anrplus of £3,184 for the 
year, but there was not a penny placed in that account for steam. 
Even the losses of the dust destructor would not compensate, and 
would not until great alterations and improvements bad been made 
init. The speaker was not yet at the bottom, but he was getting 
nearer—they were getting more light and power.. He had 
gone through some of those supposititious figures, and һе 
would like to call this cooking accounts. He had gone 
his own way to work, and the decision was the same. The cost by 
burning was from £5,000 to £6,000; therefore if there was a profit 
of £2,000 an the electric lighting, there was a deficit which had to be 
id out of the rates. But the figures had not been submitted to 
Adams, the accountant, and he would therefore not accept them 
as being official until they had passed through the bands of that 
tleman. The thought there might be a small profit of 
m £300 to £400, but that did not include any allowance for de- 
preciation or taxes. Then, again, it did not include any such charges 
as the apportionment of the salaries of the vestry clerk and the ool- 
lectors, estimated by the London Oounty Council valuers at about 
£500. Those and other items showed that the boasted surplus was 
simply gas, and not light. | | 
| Mr. E. J. WAKZELING referred to the statement in the report con- 
derning the use of steam at the library and baths. The bulk of the 
steam at the baths would be exhaust steam that could not be used 
by the lighting station. One of the conditions when the Baths Act 
was adopted was that the supply of steam should be free, and he 
thought that the statement of charge in the report should not appear. 
[At the request of the speaker this sentence was subsequently with- 
drawn, 5 od sisi in brackets in the Committees 
report р ussion. 
Mr. KzasnHaw, in reply to the criticism, admitted that the state- 


© This is given at the end of the discussion. 
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ment adduced by Mr. Hodder in regard to his remarks at the 
opening of the on had proved to be erroneous. The speaker 
was, however, honest in the assertion made at the time, which was 
based upon information supplied by the contractors, but it must be 
remembered that they bad increased the working expenses bv one- 
third by reducing the twelve hours’ day to eight hours. If the 
destructor had not done what tbe contractors claimed fer it, it 
would be for the Vestry to consider the matter when the final 
«coount came before the authority. With regard to public 
lighting, Mr. Hodder should remember that the charge had 
heen reduced from 54, to 33d., or 33 per cent, which could not 
he compsred with any other station throughout England, whilat 
the public buildings were ajen charged at the mame rate. That 
‘yeaulted in a considerable decrease іп the profits of the under- 
taking, althosgh the Lighting Committee did not complain 
about it. Mr. Freeman bad certainly touched the spot. If there 
was a weskness about the scheme it had been in the delivery of the 
refuse at the station. The reason was the insufficient lift accommoda- 
tion, but was the Vestry to be blamed for that? He would give Mr. 
Wakeling the credit for hsving stated that four lifts were required, 
but the contractors had said two would do. The Vestry had, however, 
slready passed an expenditure for another house, so as to give the 
Committee more storage capacity, when it was intended to provide 
additional lift accommodation. It was true that some of the surplus 
refuse had to be barged away last week, but that was because the vans 
arrived all at once when the men were leaving off work. When the 
additional lifts were provided it would be possible to deal with con- 
siderably more refuse than at present, so that in the future there 
would be an immense seving. Mr. Freeman had asked why 3з. 1d. 
was stated as the cost of barging when only 3s. was paid. Well, that 
was the vestry clerk’s figure. The statement that the Committee 
took four or five loads was а little exaggerated ; it was four loads, 
but that would all be avoided when the extra lift accommodation was 
ready. With regard to the charge to the dust destructor works for 
current referred to by Mr. Hepburn, that was heavy, but it would 
not occur sgain. At first the motors were very inefficient, there were 
no meters available. and it was some time before it was discovered 
what a large amount of current they were taking. The Committee 
were not trying to load the destructor with all possible expense. All 
meh charges as maintenance of boilers, pumping room, mains, 
wages, and other items absolutely done for the lighting department, 
were allocated to that department. With regard to the remarks by 
Mr. Winkler, the ficures had been submi!ted to the accountant, and 
he audited them. In reply to Mr. Wakeling, if the Committee had 
known that the baths had not required the exhaust steam they would 
have erected condensing plant and effected considerable economy 
over the supplying of water to the boilers. 
Mr. Евнвт A. R Арлмв, the accountant, in reply to tbe state- 
ments made by Mr. Kershaw, said that be had not audited the 
acoounts. The latter were sent to him to look over, with instructions 


. Rot to make any alterations. 


The CBArRMAN (Mr. B. G. Porter) then put the recommendation 
tothe meeting, and this was carried on a show of hands by 30 to 11 


CHARGE FOR RErvsm DISPOSAL. 


The Lighting and Scavenging Joint Committee reported having 
considered the question of the amount to be charged for destroying 
refuse in the destructor, and although the previous charge for barging 
refuse was 3s. 1d. per ton, exclusive of redemption of interest and 
capital for wharf shoots, buildings, &c., the Committees thought that 
the scavenging department should have tbe prior claim upon any 
profits made from the combined scheme. On the recommendation 
of the Committee, the Vestry decided to fix & charge of 2s. per ton 
ше the scavenging department for destroying refuse in the 

ctor. 

The same Committee, in order to maintain the same basis with 
regard to the dust destructor as exists with regard to the barging 
system, and in view of the fact than an amount of £2,641 16s. 2 
(which corresponds to depreciation) had been charged in the above 
accounts for redemption of capital, &c., whereas the valuer of the 
London County Council, in rating the property, estimated £800 per 
annom as sufficient to replace plant and machinery when worn out, 
recommended, and it was decided, that the charge for interest and 
repayment of capital of £1,485 13s. 4d., in respect of the dust 


destructor, land and buildings, &c., should be paid out of the general 
TA i 


LONDON COUNTY COUNCIL. 


t decision of the 


portan 
of Trade was made known in regard to the supply of electrical 
energy in several districts from one generating station. The particu- 
lars are given below, and it will be seen that the Board of Trade, at 
least for the present, does not seem disposed to adopt the recom- 
mendations of the Select Committee of the House of Commons, who, 


‘among other matters, suggested that powers should be granted for 


Ве laying of mains through one district for the supply of a distant 

Jocalit y, 

Erxzcornic SUPPLY IN SEVERAL AREAS. "T 
At the end of last month the Highways Committee reported t 

the County of London and Brush Provincial Electric Lighting Com- 

pany bad appealed to the Board of Trade against oertain decisions 

of the Council in disapproval of works proposed to be carried out 


and Camberwell, and the oompany proposed to lay mains from its 
generating station at Wandsworth across a portion of Lambeth for 
the purpose of supplying electrical energy in Camberwell. 

In commenting upon this proposal the Highways Committee said: 
—" The objections to this course were, in our opinion, two-fold. In 
the first place it appeared undesirable to sanction the supply of 
electricity for the purposes of the Camberwell order from а station 
situated outside the area of supply under the order, as such a course 
would probably lead to great inconvenience at the time for purchase 
by the local authority. The second, and very serious, objection 
related to the laying of mains across & portion of the parish of 
Lambeth to enable the company to reach Camberwell. In this case 
the company obtained the consent of the local authority; but it does 
not appear that the Vestry of Lambeth bas power to authorise the 
company to break up the streets in Lambeth, as it has no statutory 
to do so. Although the purpose of the company in crossing the 
parish of Lambeth was ostensibly to connect its mains in Wands- 
worth with its proposed works in Camberwell, the company might 
have supplied energy in Lambeth, a course for which it has no 
authority to adopt, and might have so obtained an unfair advantage 
over other companies which are restricted to their statutory areas.” 

Major Слвреү held an inquiry on behalf of the Board cf Trade 
with regard to the appeals last month when Sir Alex. Binnie and the 
s^licitor attended to support the objections of the Council. Siuce 
then the Board of Trade has issued ita award allowing the appeals so 
far as they relate to the works within the areas of supply authorised 
by the orders, subject to the following condition :—" That the under- 
takers give a written undertaking to the Board of Trade that they 
will, if and when required by the Board of Trade, provide a suitable 
and sufficient generating station within the areas of supply authorised, 
by the following orders, viz.: the Camberwell Electric Lighting 
Order, 1896, the 8t. Olave Electric Lighting Order, 1695, the South- 
wark Electric Lighting Order, 1892, the St. Saviour's District 


Electric Lighting Order, 1896, for the supply of energy in those 
areas.” | 


The Highways Committee state it will be seen that the award of 
the Board of Trade excludes from its approval the proposed works 
in Lambeth outside the area of supply under the company's Wands- 
worth and Camberwell ordera, that the written undertaking is of 
great importance, and that іп both respects the Board of Trade has 


had regard to the views of the Council.” 
| New WOBES. 


It was decided to grant the application made by Mr. C. S. Peach 
for ап extension of the períod within wbich the erection by the 
Vestry of Battersea, of a generating station in Lombard Road was 
required to be completed. The new conditions provide for the com- 
mencement of the buildings in two years, and their completion 
within five years. 

A farther application was submitted on behalf of Messrs. Siemens 
Bros. & Oo., for the erection of six iron sheds next to Siemens Road, 
Woolwich. The Council decided to refuse the application on the 
ground that it was undesirable to allow the present frontage of the 
adjacent houses eastwards to be disturbed by the erection of the sheds 


to the line proposed. | 


CORRESPONDENCE. 


Shoreditch Joint Scheme.—Electric Lighting and Dust 
| Utilisation. | i 


Referring to the recent controversy on this question, the 
items for the year, Jane 24th, 1897, to June 24th, 1898, 
showing the income and expenditure, are now before me, 
and I find the following to be the correct reading of them 


as a joint scheme :— 
REVENUE ACCOUNTS FOR THE FINANOIAL YEAR FROM JUNE 24th, 
1897, To Junm 24th, 1898. 


1—Electricity Works. 
DB. Expenditure. 
490 tons, £432 155. 91.), stores, water, and 
W in J. .. £1,328 19 9 
eee 1,472 13 9 


се... ids 

„ wages (562,167 units? оозе 

„ engineer'ssalary (proportion) and expenses 469 10 
манй rates, £125 28., and sub-atation, ditto, 


" $ £88 10% 0d. 138 12 3 
» interest and redemption LED) [II Е eee eee 2,641 13 1 
» ” ” on temporary loan (over- | 
draft from bank) eee eee eee Gee eee Я 815 9 4 
„ balance carried down өз o: e 5 170716 0 
| £8,501 15 0 
Os. Income. 

By sales of current to consumers, &c. e) o 48,24 2 1 
» miscellaneous income "o 130 : д 
„ Sales of stores fo other departments .. ... | 

£8,504 15 0 
[onm 
E 


E aus . 
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Ds. 2.—Dust Destructor Station. | of speed is practically as easily and quickly started as the elec- 

To ЫКЫ rd oe us ө i 1 7 trio car, and the last objection: can 8 be taken seriously 

F ee 44116 8 wben the engines are so carefully balanced that the car 

„ cost of removing clinkers .. .. .. .. 61210 5 ‘Shakes less when standing with the engine running than 
„ insurance .. — 4. 0 00 e e ee 43 4 2 with a passenger walking over it. 

n interest and redemption ... — ... — .. . 143513 4 It is certainly to be hoped that the London County Council 

Act. шару анак 7910 4 Will give this system a trial on one of their linee, as this will 

Balance carried down ш шо ошо... 944 9 2 enable the many and important advantages of a self-contained 

—— вувќеш to be better appreciated. 

£5,756 12 0 It is stated in your article that gas traction has been before 

Ch. — — the public for nearly 20 years, and in respect to early experi- 

By Balance of income brought down £1,707 16 0 menta and patents this mey well be the case. „As far, how- 

„ Destroying trade refuse... 238 1 9 ever, as practical work is concerned gas traction is barely 

» Amount of money saved by use of dust destructor five years old, and commenced with the Luhrig patents of 

instead of the old method of barging of the 1893, 

refuse (25,404 tons at 30007 .. .. 8,810 14 3 Allusion has b2en made to the difficulty ef using producer 

£5756 12 0 Вав. There is no reason to ре this as the Mekarski 

| —— compressed air cars have for several years worked at a higher 

B lance of income over expenditure . 344 9 2 pressure than a sufficient supply of producer gas would 


(Exclusive of the following items and cbarges, 
viz.: depreciation and bad debts; also manage- 
ment charges, such as proportion of salaries of 
vestry clerk, accountant's department, col- 
lectors, &c., estimated by the L. C. C. valuer to 
be at least £500 per annum. See official 
minutes.) 

I note thst these items do not emanate from the accountant 
of the Vestry, but from the Electric Lighting Oommittee, 
although, individually, I have reason to believe them to be 
correct. 

I will leave the results to the judgment of your readers to 
find where the profit occurs of £2,000 and upwards that has 
been claimed for this joint undertaking, and enlighten some 
other public authorities. 

T. W. Baker. 


P.S.—I have taken the bank overdrafts as they occur at 
March and assume them to be the same in June. 


I have read with great interest your article in last w.ek’s 
REVIEW, which is certainly your best criticism of our com- 
bined scheme, and, for the present, as I am presenting the 
report in р on Tuesday nigbt next to the Vestry, сору 
of which I will send you immediately it passes that Board, 
will content myself with remarking that in your usual method 
of criticising this scheme you make two or three gross 
blunders. In the first place I am not an cfficer of the Shore- 
ditch Vestry; secondly, Mr. Baker's original scheme, the 
patent for which I notice has lapsed,” was not submitted to 
the Vestry when public tenders were invited; and, thirdly, 
as far as I am aware, the Blackheath Company have not 
decided against a refuse destructor, although, with your 
superior knowledge, you have twice stated that they have; 
and you misjadge me if you think it is my intention to shield 
this echeme and the contractors, at the expense of truth, as 
those Corporations who have had my private opinion on this 
matter can readily endorse. 

That our destructor has done all the contractors said it 
would do, was hardly to be expected, but that our combined 
scheme is an assured success no one but yourself doubts. 


. H. E. Kershaw. 


P. S.—Halpin's T. S. vessel has been at work for two weeks, 
and во far is giving satisfaction. 

(Do Mr. Kershaw's private opinions expressed to Corpora- 
tions coincide with his public utterances ?—Eps. ELEC. REv. ] 


Gas v. Electric Traction. 


In the article published in your issue of the 11th inst., 
you allude to some of the advantages of gas traction and 
mention the low first cost of the system as one which will 
appeal to the public. This is by no means the main 
advantage, as the cost of power for working, established by 
over two years ranning at Blackpool, has been found to be 
less than half that of electrical energy. 

The chief points raised in objection to the gas traction 
system are smell, slowness in starting, and vibration. The 
firet alleged disadvantage has now been entirely overcome by 
the adoption of special lubricating arrangements ; in respect 
to the second, the gas car with its fly-wheel and gear for change 


Should like to say, in the 


require to ba compressed to. 
Speed has been advanced as one of the chief advantages 
of electric traction. Їп this respect gas is its equal, and the 


speed of the cars at present at work has been as high as the 


limit which the Board of Trade impose. Where higher 
speeds are permitted the gas car is just as able to meet the 
requirements as the electric саг; а simple alteration in the 
geering being all that is required. | 


For The British Gas Traction Company, Limited, 
Percy HOLYOAEB, Secretary. 


Cost of Electricity at the Blackpool Winter Gardens. 


As consulting engineers to the Blackpool Winter Gardens 
Company, we have been somewhat interested in your com- 
ments on the first year's working of their electric lighting 
plant, and regret that you should have based your criticism 
upon an incomplete report рр їп а local paper. We 

t place, that so far as we are 
aware, there is no quarrel between the Winter Gardens 
Company and the local authorities, and that the figures 
prepared by the resident engineer were for the purposes of 
an annual report to the directors, which contained no such 
comparison with the Blackpool Corporation undertaking 98 
is published in the local paper. . 

e are happy tosupply you with the further figures you 
ask for, which are as follows :— | 

Capacity of plant 

Mariman demand 


is ix 416 kilowatts. 
Incandescent lamps ... . 17,658 8-O.P. 
Arc lam 186. 


Tighting hóun per annus js sss .. 8,760. 

The output is by no means abnormal for a private plant 
as you seem to think, and we might mention thai the 
B'ackpool Tower Company have this year generated 350,000 
units. The figures may seem excessive, but to understand 
what can be done at Blackpool one must go there. Interest 
and depreciation is fixed at 6 per cent. per annum. Thi 
may seem somewhat low, but is nevertheless higher than the 
amount set aside by most local authorities. 

With regard to the discrepancies in the figures to which 
you drew attention, we would point ont that in the analysis 
of costs the pound column only is given, and has been 
totalled without allowing for the shillings and pence, As an 
example of the ease with which slight errors of this kind 
can be made, the writer of the article has himself made an 
error of £10 in pointing out the above discrepancy. Yout 
statement that 208,095 units at 5d. amount to £4,231 
28. 11d. is quite correct, but the editor of the local paper has 
omitted an item of £19 4s. for meter rents and other special 
charges which make the total revenue £4,250 6s. 11d. as 
stated. You also draw attention to the cost of water, 
waste, &c., and in reply we will only point to the fact that 
this cost is approximately the same as other generating 
stations of approximately the same output, viz., Aberdeen 08, 
Ayr *09, Burnley *1, Sunderland *11, and several others. 

Your surprise at the management costs is quite natural, 
but is based on insufficient acquaintance with the facts. 
Before the company installed their own plant, an electrician 
had to be employed permanently to superintend the installa- 


. 660 kilowatts. 
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tion, and the £96 for management represents the difference 


in сові of management before the plant was installed and 
eince. | 
Owing to the special circumstances mentioned above, the 
total costa are not directly comparable with those of town 
lighting stations, hut the works’ costs certainly are, and we 
ourselves are quite satisfied that the figures supplied . by. the 
resident engineer are correct. 

We must express our apologies for troubling you at such 
length, but we have done so because we think that your 
somewhat severe criticism tended to diminish the огей 
which is due to the resident engineer for the excellent results 


which have been obtained, 
| Lacey, Clirehugh & Sillar. 


Testing Wires aud Cables. 


Referring to my former letter and the reply of Mr. F. 
Pooley in your November 11th issue, anent the testing of 
covered wire and cable, the explanations offered scarcely 
disposes of the phenomena, as I already taken care to 
provide against dampness on the surface of the wire at the 
trims. It must be borne in mind, too, that the tests were 
made during the recent hot weather, when the thermometer 
registered 80° and 90? in the shade, so that dampness can 
scarcely have been present. 

Is it possible that the excessive heat can have been 
an important factor in decreasing the insulation? Un- 
fortunately the temperature of the tank was not taken. | 
Further tests were made with a sensitive galvanometer 
and a battery of 96 cells; but no fault could be traced. — . 


Chas. F. Ashton-Pryke. 


Re The Brighton Breakdown. 


Amongst the various theories propounded to account for 
the Brighton breakdown, I am et gots to have seen no 
reference to the fact that a thoroughly good short-circuit on 
one dynamo would nocessarily interfere with the excitation 
of all others in parallel with it. If the machines had shunt 
excitation only, it is evident that their E.M.F. would 
immediately fall to zero without waiting for any reduction 
of Bi rg With compound winding, the fall of pressure 
would not be complete; but the series windings alone might 
not suffice to maintain normal current even through their own 
armatures, brushes, and connecting leads. 

Not being in the least acquainted with the arrangements 
of the Brighton station, I offer this suggestion with con- 
siderable diffidence, in the hope that it may be considered by 
those better qualified to deal with the matter than 


_ In your remarks on the above subject contained in your 
ївапе of November 11th, you somewhat curtly criticise my 
views as published in the Electrician of November 4th. 

Being one of the Brighton engineers who was on the 
spot at the time, my remarks, even if “ dogmatic,” were 
certainly not made “in the absence of full details“ 

At the time of writing my letter to your contemporary, I 
was not at liberty to give any details, but being now in a 
Position to do so, I herewith give the required particulars, 
thereby removing the “speculative and somewhat unprofit- 
able” element from any further discussion that may arise, 
and enabling a comparison to be made between the various 
d ee causes and the actual facts. 

The accompanying sketch gives the conditions under 
which the station was running at the time of the breakdown. 
For the sake of clearness two only of the larger generators 
are shown. It will be noticed that all the dynamos were 
practically Kei HUE and that no battery was in use. All 
the machines, with the exception of the two half-voltage 

ncing dynamos, were provided with minimum magnetic 
cut-outs on one pole and switches on the other, and were 
without fuses. The balances were provided with fases, which 
were not affected. The shunt circuits derived their current 
directly from the bus bars, as shown, and were provided with 
two-way switches and spark-absorbing coils (not shown) 


` 
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By this arrangement any rise of voltage in the shunt circuit 
at breaking is entirely prevented. | 

Eight generators were running, having a total capacity of 
1,400 kw. with a load of 1,170 kw. The dynamo which 
gave out is known as “No. 8," and is rated at 220 kw, 
At the time it was fully loaded, and had been running fot 
Bix hours. "VID | Se 

A fact of importance is that everything was running 
quite smoothly, no change of generators being in progress. 
The poesibility of a “ blunder” being the canse 18 there- 
fore precluded. P | | 
‚ The “sequence of eventa" was as follows:—The first 
indication that anything was wrong was a series of loud 
reports, accompanied by а shower of sparks and' molten 
copper, with a drop of about 50 per cent. in the pressure, 
The light then remained steady for a. period of perhaps 
5 or 6 seconds, and. then gradually died out, this taking 
probably from 40 to 60 seconde. | 
The cut-out of the faulty machine was seen to fall and 
was badly burned, the falling of the remaining cut-onts was 
heard in the dark but not веер. On inspection: afterwards 
none of these showed any signs of burning on the contacts. 


y, fuses; BB, bus bar; мсо, minimum cut-out, 


The switchboard attendant immediately replaced all the 
‘cut-outs, pinning them up, and within four minutes every 
nec generator was running and connected, but doing 
no work, 

The feeder links were then disconnected, thus throwing 
off the load, and enabling the dynamos to re-excite, which 
took a period of 7 or 8 minutes, when this was accomplished 
the network was gradually re-connected, link by link, and 


everything went on again as usual. The whole shut-down 


lasted from 20 to 25 minutes. 

. А band was found loose on the armature of the damaged 
machine, and a large hole burned in the copper bars 
immediately under it. LN 
-- This description is, I hope, sufficiently clear to enable your 
readers to draw their own conclusions. My own having 
heen. recorded elsewhere need not be repeated. | 

Е Wm. С. Р, Tapper. 


LEGAL. 


BourH v. MAYOR AND CORPORATION OP BEDFORD. 
An Engineer's Powers under an Electrical Contract. 


. Ввғови Lords Justices A, L. Smith, Rigby, and Vaughan Williams 


in the Court of A on Monday, the case of South v. the Mayor 
and Corporation of Bedford came up. This action was brought by 
Mr. Harry South, electrical engineer, of 10 and 12, Garrick Street, 
Covent Garden, W.O., against: the defendant Corporation to recover 
sums due under an agreement of July 24th, 1897, by which he con- 
tracted to supply at the Bedford Sewage Pumping Works two single 
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gallons of sewage per ore, over- 

Master Kay, had directed that an arbitrator should be appoin 

under Section 5 of the Arbitration Act, 1889, the defendants having 

refused to Де, the work, and from this order the Mayor and Oor- 
of Bedford now appealed. 

Mr. Abel Thomas, C. O., M.P., and Mr. David Jones, were counsel 
for the appellants, and Mr. Neale for the dent. 

Mr. Asst Tomas, in opening the appeal, said under the agree- 
ment Mr. South was to be paid £600 for installing electrical 
machinery, payment to be made as follows:—40 per cent. (£240) 
when the are was put upon the Bedford Corporation's premises, 
40 per cent. (£240) on completion, 10 per cent. six months after the 
completion of the works and running, and the remaining 10 cent. 
at the expiration of the-period of maintenance. The first £240 due 
on delivery of the plant was paid. On the time arriving when Mr. 
Bouth claimed that the second instalment of £240 was due, dispute 
arose, the Corporation's engineer, Mr. Hope Johnstone, holding that 
as the work did not come up to the efficiency test, the contractor 
was not entitled to payment. 

Mr. Neary: We вау that the plant is thoroughly efficient under 
the contract. Mr. Johnstone says it is not, and there we differ. 

Mr. ABEL THOMAS observed that the matter for their lordships to 
decide was whether, under the contract, Mr. Hope Johnstone was 
appointed arbitrator to settle that question. The agreement set out 
that the contractor will forthwith perform and execute, in a good 
and workmanlike manner, and to the satisfaction of the engineer, all 
and every of the work described,” and so on, “the engineer” to 
mean Mr. W. J. Hope Johnstone. The contract provided that the 
combined efficiency of the motors and pumps should be from 50 to 60 
per cent. at fall load; that was to say, that the waste of electricity 
must not be more than between 40 and 50 per cent. As a fact, the 
borough engineer said that the efficiency was not up to 25 per cent. 
Exhaustive teste of the plant were to be made from time to time by 
JJ... pant К ты о ерее 

on and control; “the whole of the 
quality of material and mode cf execution, 


in an approved, workmanlike, and 


diligence and expedition. If, in the opinion of the engineer, the 
contractor shall fail to do so, or shall refuse or neglect to comply with 
any orders given him by the engineer, or shall fail to execute any 
other matter stipnlated in the contract, the authority shall, after 
seven days’ notice to the contractor in writing, be at liberty to 
employ other contractors and workmen, and forthwith perform such 
work asthe contractor shall fail to do; orif the authority shall think 
fit it shall be lawful for them to take the work wholly or in part out 
of the contractor's bands and re-construct with other persons,” and 
во on. On Мау 18th last, tests having been taken by Mr. Johnstone, 
the Corporation, under that clause, gave formal notice to Mr. South, 
and notbing being done by him they put the work into the hands of 
another contractor. Mr. South bad not been paid. This special 
plant was an invention by Mr. South, and counsel thought that both 
In agreed that the results would be unfavourable before it was 

shed. 

Mr. NBALE : Oh, no; it wasan invention by Mr. Johnstone. It 
r experimental I admit, but I do not admit that it was not 

cient. 
Mires Justice Вміти: Where is Mr. Johnstone made the arbi- 

tor ; 

Mr. ABBL THomas said in the terms of the clause, "If, in the 
opinion of the engineer, the contractor shall fail," and so on; and 
again, the contractor sball perform the work, " to the satisfaction of 


t l eae 

Lord Justice Вмттн : That does not make bim arbitrator. That is 
only a clause that if he does not do what the engineer wants, the 

tion can take it ont of bis hands. 

Mr. ABEL Tuomas said tbe engineer was to finally determin 
because it was to be done to his satisfaction. There was no ap 
from his decision. 
~ Lord Justice Oortms: Mr. Justice Phillimore evidently ocon- 
sidered that as you did not reject the work the question must go to 
arbitration. What is referred ? 

Mr. ABBL THOMAS understood the arbitrator would find what sum 
was due to Mr. South. ord sap that the learned judge was 
wrong when he ordered anything to be sent to the arbitrator. All was 
decided by the engineer. The only arbitration clause in the contract 
was this: "If any dispute or difference, exclusive of all questions 
within the powers of or which are to be determined by the engineer, 
should arise, such disputes should be referred to arbitration.” Here 
there were no differences except as tothe payment of the instalment of 
£240 due on completion—that was to say, on efficient completion— 
and the efficiency tests were to be determined by Mr. Hope Johnstone, 
who found that the machinery was not efficient. 

Lord Justice Surrg: My brother Phillimore gave you time to 
consider whether you would reject the work, and you have not re- 

ected it, 
Mr. ABEL THomas argued that if the order for arbitration stood 
it would take ont the agreement in the contract and appoint a new 
umpire between the parties after they had agreed that Mr. Hope 
Johnstone should be the sole arbitrator. In law tbe power could not 
be taken from Mr. Johnstone unless it was shown that there was fraud 
or collusion—of which there was no suggestion in this case—and he 
submitted that the order by Mr. Justice Phillimore ought not to 


stand. 
Mr. Davip Jones followed on the same side, arguing that the 
matter which the Court was asked to deal with was solely within the 


мино о the engineer, and there was no power to refer it to 
ar 


on. 

Mr. Naate, replying for the respondent, said that no question at 
all was raised Ende this contract until the electrician жы ш the 
point of completion. His first point was, the machinery having been 
— up and соор and ready for running, before it was run Mr, 

uth was entitled to the second instalment of £240. Mr. Johnstone 
said: “ No, not until I am satisfied it is efficient.” Plaintiff's point 
was that the efficiency clause came afterwards. There remained 20 per 
cent., which the Bedford Corporation kept in hand until satisfied of ite 
efficiency. As to the matters which came within the terms used in tbe 
arbi on clause. questions within the powers of, or which are to be 
determined by the engineer,” he said “they were only delay, negli. 


Lord Justice Rrasy: Do you mean that if the engineer does not 
exercise that power of rejection, there is no remedy at АП? 

Mr. Nzarm: The contention is put forward that we, ourselves, have 
. The s are delivered; they will not reject them, and 
they will not pay for them. Any part of this machinery which was 
defective could be remedied without trouble. Plaintiff was only a 
contractor who got these pan from oihar poopie; When he received 
the seven daye’ notice, Mr. South replied that the machinery was 
efficient, and desired to have another test, but never got it. If the 
engineer rejected, plaintiff could go to the manufacturers from whom 
he bought parts under a guarantee. Plaintiff could now get nothing, 
because the engineer refused to certify, and refused to reject, and he 
could not be sued because of the arbitration clause. Nor was 
pisani permitted to finish the contract. The only course open was 

en by the plaintiff in seeking arbitration. There had never been 

апу proper running or test, and now was the best time, when any 

ed man could run down and decide as to the condition of the 
machinery in half an hour, 

Mr. ABEL Tuomas said last May the Oorporation suggested three 
names, Prof. Kennedy, Prof. Silvanus Thompeon, and Prof. Unwin, 
and they offered to pay half the cost of the tests. 

Lord Justice Surrg. Will you take Prof. Silvanus Thompson? 

Mr. ABzr, THOMAS said it was now too late, the work having been 
given to another contractor. 

Mr. Nua said the panni was willing to take Prof. Tbompeon's 
opinion last May, but did not вее why he should bear the cost. The 
answer to this demurrer was, Well, as you refuse, we will take it 
entirely out of your bands.” This machinery was still valuable. I¢ 
was running at the station, and was pumping the sewage, the only 
fault alleged against it being that it took too large a percentage of 
electricity. The fact was, that only a part of these works was 
executed by Mr. South, the other part being put in by the Bedford 
Corporation itself, and Mr. South maintained that his pumps worked 
more than efficiently, if only the other parte were properly con- 
structed. Mr. Johnstone said that the work was not efficient asa 
whole, and he would not certify. Short of an arbitration, plaintiff 
was absolutely without remedy, unless, as an act of charity, the engi- 
neer cared to say, “ Well, I will give you so much.“ 

Lord Justice Cors: If the authority is justified in taking these 
works out of your hands, and giving them to another contractor, then 
you say your remedy under clause 11 is the contract price less the 
cost of making good your work ? 

Mr. М№влгв: Yes, I claim that plaintiff had sald that the plant was 
all right. The engineer said it was all wrong. Plaintiff offered to 
convince them by testing it, but the place was flooded when he went 
down, and the test could not take place. The engiceer simply 
reported to the Mg pra that the work was inefficient, ard it was 
taken elsewhere. Plaintiff had never refused to put the machinery 
right if it was wrong. 

Lord Justice Ооглтив: You cannot recover the certificate price 
because you have not a certificate, but this clause apparently lete in 
that you аге to be paid something. Who decides? If the engineer 
does not you go to arbitration. 

Mr. NRALE finally submitted that Mr. Justice Phillimore was 
right in deciding that the clause &ppointing the engineer arbitrator 
only referred to special matters, such as bad materials, delay in 
execution, and so on, and argued that even without a certificate 
plaintiff wasentitled to an arbitration. 

Mr. Davip Jonna, replying to а question by Lord Justice Smith, 
said that the Corporation had not yet made any use of tbe plaintiffs 
plant, and until that was done no issue could arise. . 

Lord Justice Вміти: When you use the pump, what then? Will 
there be an arbitration ? E 

Mr. Davip Joxme said there had been a suggestion from bis 
Lordship that it would be attached to the freehold. He did not think 
the Oorporation would be so unreasonable as that. 

To Justice Burra: You need never say that abont a Cor- 
poration. 

Mr. Davm Jones thought the engineer might calculate what was 
due to the electrician. | 

Lord Justice Вмтти: I understand now why my brother Phillimore 
says in bis order that you will not reject the work. 

Mr. Davip Jonns said at present all the Oorporation had done was 
to ask Mr. South to pe:form his contract. As he had not done во 
they had entered into another contract to make the work efficient. 
He submitted that all that had arisen was within the jurisdiction of 
the engineer. 

Lord Justice Бмтгн then delivered judgment, observing that the 
question at issue was whether the plaintiff could enfore an arbi- 
tration under this agreement. The plaintiff said that the second 
instalment of £240 had become parse to him because he had com- 
pleted the works. The Bedford Corporation's engineer said that he 
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had not completed the work, because he contracted to provide 
machinery to work up to certain tests, and as it had not worked up 
to those tests he refused to certify. Notice was given by the 
Corporation to the plaintiff to make the work efficient, and the 
Corporation had since, under the powers of the agreement, entered 
upon the work, and made a contract with another contractor to com- 
plete the work to the satisfaction of their engineer. In these cir- 
cumstances the plaintiff asked for payment for the work he had 
already erected. That was the matter in dispute. The Corporation 
refused, and the plaintiff got an arbitrator appointed by Mr. Justice 
Poillimore under the Arbitration Act. The case for the Corporation 
was, that no dispute had arisen between them and the plaintiff other 
than that in which the engineer had exclusive jurisdiction, and that 
the order for arbitration was wrong. Who was to ascertain the sum 

yable to the electrician for the amount of work already done 

fore it was taken out of his hands? Oertainly not the engi- 
neer. It could not be found that he had to do that by this 
arbitration clause, reading it in any way. It seemed to 
his Lordship thet here was a matter cf dispute between plaintiff 
and the Corporation wbich did nct come within the jurisdiction of 
the engineer, but was а matter of dispute in which the Court could 
appoint ап arbitiator, Mr. Justice Pbillimore gave the Bedford 
Corporation a fortnight to make up its mind whether or not it would 
reject the plant, which the engineer hsd power to do. They raid 
they would not, and thereupon Mr. Justice Phillimore over-ruled tke 
order by Master Kay. His Lordship thought that that crder under 
these circumstances should stand, and that the appeal ought to be 


dismissed with costs. 
Lord Justice Riasy: I am of the same opinion, and have nothing 


to add. 
Lord Justice Cor Lins: I am of the rame opinion, and on the same 


grounds. 
Mr. Davip Jongs: will your Lordships specify what matters the 


arbitrator is to deal with ? 
Lord Justice SurrH: No. 


RirEY v. LINDSAY. 


Ат the Guildhall on Tuesday before Mr. Alderman Smallman, T. 
Lindsay was charged with appropriating about £27, alleged to have 
been collected by him for and on behalf of his sap he: L. V. 
Riley & Co., electrical engineers, morton Avenue, trading 
as the Highbury Art Metal Company, by whom he was engaged as 
traveller on salary and commission. The defendant subjected the 
prosecutor to а severe cross-examination and elicited the fact that no 
lary had been paid him for several weeks, and that the last 
payment, which was made on October 10th last, was by cheque for 
£1 on account, which cheque, however, the defendant was not to 
present to the bank for payment for a few days. Eventually the 

was dismissed, the alderman remarking that there was no case 


against the defendant. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported, 
WI Expma Nov. 15тн, 1897. | Werz Енріма Nov. 15TH, 1898. 


£ в. & «64 
Adelaide i „ 21 0 | Alexandria E .. 120 0 
Albsny ... 185 0 Amsterdam .. 210 0 
Alexandria 220 0 | Boca... E .. 87 0 
45 0 | Boulogne А .. 89 0 
Antwerp . 88 0| Brisbane AN 40 0 
Barcelona УЛ .. 210 0 | Brussels... . 110 0 
Bombay s. .. 46 0 | Calcutta ~. 111 0 
Buenos Ayres. Teleg. mat. 181 0 | Canterbury * 24 0 
Oalontta ... 281 0 | Oapo Town  ..  ..1,594 0 
OspeTown ... .. 584 0 | Christiana... .. 15 0 
Colombo . 44 0 | Oolombo * 33 0 
Durban. 32 0 Copenhagen. 70 0 
" Teleg. mat... 259 0 | Demarara , 25 0 
East London „ 167 0 Durban 97 0 
Flushing i 98 0 | Flushing œ. 10 0 
denon. 767 0 Fremantle e 624 0 
Gibraltar s... 161 0 Hamburg .. 120 0 
Gothenburg. „ 197 0 Hong Kong 9. 1,787 0 
Lisbon 67 0 Las Palmas. Telep. mat. 15 0 
eee eee ee 440 0 Madeira eot eee eee 12 0 
Mala .. .. 79 0 Melbourne.. 143 0 
Mauritius. Teleph. mat. 100 0 | Ostend .. .. .. 30 0 
юше ... , 158 O| Perth .. .. om 0 
Novorossisk .. 8 0 | Rio de Janeiro. Teleg.mat 18 0 
e .. 188 0 | Bt. Petersburg ... ез 6 0 
Port Elisabeth... ... 303 0 a Teleg. mat. 180 0 
n , mat. 130 0 Santander eee eee 0 
Rio de Janeiro .. 4. 850 0 | Santos ois. NS 0 
tos X. 26 0 Sydney see eee 2,461 0 
» Teleg. mat. e 22 0 Trip idad. D eos P 26 0 
Bt. Petersburg ... 5 0 | Wellington . 961 0 
Bydney iude ‚036 0 | Yokohama ..1,290 0 
» е 
Btockholm 8 о 0 
п А 
Yokohama re dois 249 : 
Total £8,276 0 Total £9,874 0 


Auction Sale.—Mr. Wooller Jennings, of Bradford, will, 
on 2186 inst., tell by auction the machinery, stock-in-trade, &c., of an 
electrical contractor under а deed of composition re Arnold Hartley. 
то ишш details of this matter see our "Official Notices" this 
wee 


Austriam Patents.—Messrs, E. P. Alexander & Son, 

tent agents, are sending out & circular regarding the new petent 

w coming into operation in Austria on January let next. This law 
provides, inter alia, for an examination as to novelty, and 16 must be 
noted that any publication in Austria edited before the date cf appli- 
cation will be considered as an anticipation, whereas formerly only 
such publications as were accessible to the public in Austria at the 
date of filing the application were looked upon as anticipatory. A 
patent already granted, or & patent application made before the end 
of the current year may,if desired, be transformed into а Po 
under the new law tbe principal advantages of transformation being: 
—1. A somewhat extended scope of protection and more liberal com- 
pensation for infringements. 2. Anenlarged period of time in which 
to work the patented invention, three years in place of one year. 
8. A patent cannot be annulled for non-working, except а threat of 
annulment be first made and a suitable term for adequate working 
appointed. Among the disadvantages are:—1. Higher annuities. 
2. Right of the war authorities to use inventions relating to arms, 
explosions, &c. 3. In patents for processes, only the process is 
covered, the substance produced being protected only in во far that it is 
considered as produced by the patented process until proved to the 
contrary. 

Bankruptcy Proceedings.—The public examination of 
C. H. Kitching, plumber and electrical engineer, took place on 14th 
inst. at Hull. | 

Liquidation Notices.—4A petition presented for the 
winding up of the United Ordnance and Engineering Company, 
Limited, by Messrs. Lander & Larsson, creditors, of Birmingham, will 
be heard before Mr. Justice Wright in London on Wednesday next, 
November 23rd. | 

А similar petition presented by the Sussmann Electric Miners' 
Lamp Company, for the winding up of the Electric Exploitation 
Company will be heard in the same court on tbe same day. 

Books Received.—^' Indication of Water Levels in 
Bteam Boilers." J. Hopkinson & Co., Limited, Huddersfield. 

" Practical Engineer" Pocket-book, 1899. Technical Publishing 
Company, Limited, Manchester. 1s. 6d. 

" Molesworth's Metrical Tables," published by E. & F. N. Spon, 


Strand. 2s. 
“The Slide Rule,” by Б. G. Blaiae, published by E. & F. М. 


Spon. 2s. 6d. 

" Mechanical World” Pocket Diary and Year Book for 1899. 
Emmott & Co., Manchester. 6d. 

" [Indian and Eastern Engineer” Diary for 1899. 


Bullers, Limited.—The London address of this company 
is removed from 32 and 33, Queen Street, to 3, Laurence Pountney 


Hill, E.C. 

Electrical тасашеу in Prussia in 1598, — The 
Commercial Attaché to Н.М. Embassy at Berlin, in a recent report 
printed in the Board of Trade Journal, gives the following interesting 
facts and figures relating to electrical work in Prussia during the 
current уеаг:—“ Every year the increase of electrical plant is 
becoming more marked in Prussia; and though there are no complete 
statistics on the subject, a good idea of the advanoe that has 
made is to be obtained from the data which exists as to electrical 
driving machinery, for this is chiefly driven by steam, and is, there. 
fore, to be found in statistics. The ¢ returns for the 
cit State and private undertakings ín Prewia, with tho exception of 

and priva the of 
those ander the War Office and Admiralty. Of machines dri 
dynamos, there were in 1891, 983, with a horse-power of 49,489, 
whereas by 1898 this number had risen to 3,305 of 258,726 horse- 
wer. In the former year there were 794 machines exclusively used 
or dri dynamos, while 189 were only partially used for this 
purpose. the latter year there were 3,490 used exclusively for 
driving dynamos, while 816 were only partially used for this purpose. 
The increases here shown are enormous. 16 is worth noticing the 
great development since 1897. In that year the horse-power 
was 191,935 only, whereas by 1898 it had risen to 258,726. 
this interval of one year the number of machines had increased from 
ald to 3,305. The im ха of electrical work to which 
supply wer, for 1898, are shown 
the following table:— к к ' іа 


Uszs то WHICH ELEcTRIC CURRENTS ARB PUT. 


machines. power, 


1, Рот lightin urposos eee eee eee eee 

2. For driving моз Pus - one — ve 10785 

3. For other purposes ivi T" wee 

4. For several purposes at the same time, and 
ni For lighting and transmitting power 325 84,216 
(b) For other purposes ee саз 21 1,675 


Totals m eoe 3,305 | 258,726 


1 greatest P of 5 ее power, therefore, is used for 
urposes. e above statistics are taken from figures 
published on September 30th in the Reichsanzeiger.” Б 
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. Changes of Address. — Mr. John S. Raworth informs us 
that hie address for professional pu s is now 2, Queen Anne's 
Gate, Westminster, S.W., and that his telephone numbers are 678 
Westminster, and 16 Streatham. 

The Blackman Ventilating Company, Limited, have opened new 
Showrooms and offices at 1, Colonnade Passage, Birmingham, to cope 
with business in the Midlands and the West. 


Electric Traction on Canals.—The Minister of Public 
Works has just approved the conditions of a five years’ contract for 
electrica] traction on the Oharleroi portion of the Brussels Canal. 


German Electrical Schemes in the Orient.—A finan- 
cial daily abstracts from L'Orient some notes on the economic 
progress which is being made by Germany in the Orient. Among 
other German enterprises to be mentioned in this connection are the 
construction of the narrow-gauge railway between Mecca and El Tor 
by a Berlin firm ; the electric tramways of Cairo by a Belgian com- 

uy, the contractors for which, however, are German; the electric 

ght worke at Sophia and Constantinople, established by Germans; 

and the lighting of Yildiz Kioek by Messrs Siemens, who have 
secured, as is well known, still another concession for the same 
purpose. 

German Electrical Trusts.—-The financial press says 
that the agreement between Lud wig Loewe & Co., Schuckert & Co., and 
the Continental Electrical Works, forming the Loewe-Schuckert 
кок Trust, has been rescinded. We referred to this matter last 
wee 


The Institution of Junior Eogineers.— On Saturday, 
November 12th, а party numbering over 120, visited the site of the 
Lombard Street Station of the northern extension of the City and 
South London Railway. Oa behalf of the engineers, Sir Benjamin 
Baker and Mr. David Hay, they were received and shown over by 
the resident engineer, Mr. James Forgie; and Messrs. Oollingridge, 
W. G. Bennett, and О. Mack, representing Messrs. Mowlem & Co., 
the contractors. The feature which raturally attracted the greatest 
interest was the work connected with the underpinning of St. Mary 
Woolaoth Church. 


Lists.—The Campbell Gas Engine Company, Limited, of 
Halifax, send us an illustrated list of the “ Campbell electric lighting 
type" oil engine which is specially constructed for electric lighting. 
It is made in siz:s from 4 to 40 B. H. P. 

Messrs. J. Guthrie & Co, of Leather Lane, E. O., have sent us an 
illustrated list of their elcctric fittings in wrought-iron, copper, 
and brass. There are some very neat designs included of brackets, 
etandards, electroliers, pendants and ceiling lights. 

The British Boiler Fluid and Engineers Stores’ Company, of Lime- 
houee, send us lists of the Dajecoline boiler fluid and the Excelsior 
asbestos non-conducting boiler covering cement. 


Locomotives on Highways.—The Local Government 
Board announce that with respect to the wheels of locomotives on 
highways they have issued an amending order further varying the 
provisions of Sub-section (4) of Section 28 of the Act of 1878, by the 
substitution for the condition numbered 6 in the order of November 
26:h, 1897, of the following condition :—" No such wheel shall be 
used, any block of which is 80 worn that any metal rim surrounding 
the block protrudes beyond the surface of the block." Circulars have 
been issued by the Board to the councils of counties and county 
boroughs, to boroughs other than county boroughs, and to urban and 
rural districts calling attention to the Locomotives Act, 1898 (61 and 
62 Vict., c. 29), by which important changes have been made in the 
law with respect to the use of locomotives on highways and to extra- 


ordinary trafic. 


Municipal Elections.—Mr. Fred. Turner Garrett, elec- 
trician, &c., has been elected мш of Danstable. Mr. J. R. 
Musgrave, who has been elected Mayor of Whitehaven, has been, 
since the ir corporation of the borough, the Chairman of the Electric 
Light Committee, and has had a controlling hand in the principal 
work in connection with the installation of the electric light in the 
borough. He is now undertaking to pom a Bill in the ensuing session 
of Parliament for extending tbe electric lighting district. Mr. A. G. 
Evans, electrical engineer, Chippenham, has been elected on to the local 
council. Mr. Charles Geen, electrical engineer, who has been a councillor 
since 1884, has been appointed first Mayor of Okehampton under the 
new incorporation. 


New Premises.— Messers. Wilson & Abell have opened 
premises іп Lower Willsate, Stockport, as electrical engineers. 


Organ Blowing by Electricity.—The new organ which 
bas now been completed at Lincoln Osthedral, has cost £4,025, 
exclusive of £400 for electric motors and £250 for the pedal reed. 
The instrument is arranged on the divided principle, and is blown by 
electricity. 

Plymouth.—Messre. Lord & Shand have obtained the 
order for installing over 200 electric lamps and 80 bells in Chubbe's 
H-tel. | 


The Ruby Gas Engine.— Messrs. Thorpe & Salter, of 
Red Lion Street, E.C., bave just introduced a small and novel gas 
engine known as the “ Ruby.” One of the engines was shown at the 
Brewer's Exhibition the other week connected to & small centrifagal 
pump, which we are informed at 500 revolations per minuta 
pumped water at the rate of 600 gallons per hour with a 4-feet litt 
and J delivery. The gas consumption is about 4d. per day of ten 
hours. Oae of the features of the engine is a neat form of inertia 
governor very sensitive ia action and adjustable while the engine is 
running, which is а great advantage. 


Sharp & Piper.—This firm do not confine themselves 
entirely to the Safety Concentric System of Wiring, for they have 
at the present moment in hand several large contracts for plant and 
wiring which are not on the Bafety Concentric System, owing to the 
fact that tbe system to be employed must be а doubly insulated one, 
and it not 79 possible to earth one side. In many cases, however, it 
is possible to adapt their Standard Concentric patterns for use with 
other systems, especially in tbe matter of switch and fuseboards, and 
this is being done. Messrs. Sharp & Piper have in hand several 
important installations on their Bafety Concentric System, and others 
are being carried out on that method by other contractors. 


ELECTRIC LIGHTING NOTES. 


Abingdon.—The Abingdon District Council have 
a ted a committee to consider the question of cost, &., of 
ug ting the district with electricity. | 


Arbroath.—The Arbroath Town Council have defined an 
area in the principal business part of the town for the supply of the 
electric light under the proposed provisional order. 


Australia.—The Sydney Май recently contained the 
following :—" In view of the great pressure obtainable from the 
Tamworth mains, Mr. J. O. Callender, the well-known electrical 
engineer, reports favourably of the scheme now before the Council 
for the extension of the present electric street lighting system to 
private houses, electricity being generated by the surplus pressure 
of the water supply." 


Barking.—At а meeting of the Electricity Committee, 
held at the public offices оп Monday, Mr. E. E. Hoadley, chief 
assistant engineer to the Worcester Corporation, was selected, out of 
some 70 жере for the post of electrical engineer to the Urban 
District Council. Mr. Hoadley previously held appointments in 
the electric lighting stations at n, Esstbourne, and Ohatham. 


Basingstoke.—The following companies have been pro- 
posing to apply for provisional orders:—The Electrical and General 
ngineering Company, the United Electric Light and Traction Com- 
pany, the Steam Carriage and Waggon Company. The Council bas 
ве! decided to apply for an order. 


Battersea.— Last week the Lighting Committee reported 
the receipt of a letter from Mr. 8. Morse stating the intention of the 
County of London and Brush Provincial Electric Lighting Oompany 
to apply in the next session for a provisional order for Battersea. 


Beckenham.—The Board of Trade has written to the 
Council about its provisional order taken out in 1893, but not yet 
carried into effect. When the matter came before the Council last 
week, the clerk said that Mr. Angell and himeelf, in June last, pre- 
sented а report making certain recommendations. Оле of these 
recommendations was to the effect that specifications and drawings 
be prepared. Tenders would be invited during the next two or three 
weeks. It was decided that the clerk should acquaint the Board of 
Trade with these facte. 


Belfast.—At a recent meeting of the Electric Committee 
the accountant submitted a statement showing the engineer’s original 
estimate of the cost of the new electric installation, and the sums 
expended in connection with it, with the gratifying result that the 
expenditure had been more than £400 less than the estimate, not- 
withstanding many difficulties which had arisen during the V Ti er 
of the works. The demand for current is increasing so rapidly that 
until the erection of farther plant, which is daily to hand, 
applications must be held over. 


Bexhill.—The District Council has received permission 
to borrow £20,000 for electricity supply purposes. 


Birmingham.—A draft of the Bill for the acquisition of 
the electric light undertaking by the Corporation was submitted to 
the General Purposes Committee on Tuesday. The Committee will 
report the Bill to the City Oouncil for approval at their next 
meeting 


Blackpool.—The Electric Light and Tramways Committee 
are desirous that the Corporation should be empowered by the proposed 
Omnibus Bill to supply electricity beyond the borough, to € by 
agreement a transfer of any adjacent local authorities’ electric light 
ing order, and otherwise to carry out arrangements with the Black- 
pool, St. Anne's and Lytham Tramway Company; to make better 
provisions as to electric lighting meters, and to make bye-laws with 
reapect to any electric lighting apparatus in order to secure the safety 
of the inhabitants and prevention of fires. 


Bournemouth.— We understand that aslight mis-statement 
appeared in our last issue under this heading. We stated that the 
Bournemouth and Poole Electricity Supply Company, Limited, is 
applying for a provisional order for the lighting of the borough of 
Bournemouth, but, as а matter of fact, the company is merely asking 
for the consent of the Corporation to the transfer of the existing 
order from the Bournemouth and District Electric Supply Company 
to the company mentioned above. } With regard to the electric light- 
ing of Winton, we stated that the District Council has given its 
consent to laying wires undergrouhd through the main road. In this 
case, the Urban District Council has given its consent to a provi- 
sional order which the same company is promoting fcr the lighting 
of the district. | 
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Brechin.—The Police Commissioners have been informed 
by the Electric Lighting Company that they expect to start in the 
course of six weeks. 


Brierley Hill.—The Council has adopted a report of 


-the Lighting Committee relative to the question of electric lightin 


and power supply by the Midland Electric Corporation, Limited, an 
the Dudley and Stourbridge Electric Traction Company. The report 
recommended the Council not to give their consent to the application 
for s provisional order by either company, but that the Council take 
the advice of an expert as to their applying for an order to supply 
electricity. The clerk stated that the Traction Oompany had aban- 
doned their application owing to the action of the Committee. 


Brighton.—The West Pier Company are going in for 
electric lighting, and as they will require 500 lights for themselves 
and their tenants, the Conncil has resolved to lay the necessary cable 
if the company will pay the cost of the main and subsequent repairs 
and maintenance. 


Bristol.—By about the time the new plant has been put 


into working order for the enlarged electric light station, another lot 


will be required, says a local paper. The Electric Committee met last 
Friday, and re-a ted Mr. George Pearson and Mr. Stephen Tryon as 
chairman and vice-chairman respectively, and had before them a 
most encouraging report of the growth of the demand for the light. 
Up to date 893 persons had applied for the current, and 870 had been 
supplied. The number of 8-candle incandescent lamps demanded 
was 66,027, the total installations reaching 59,689. In the previous 
fortnight the number of customers had increased by 17, and the 
number of lamps by 559 for new customers, and 838 for old ones. 
At this rate the 80,000 lamps for which, we believe, the new plant is 
designed, will soon have been reached. The street lighting is beiog 
gradually extended, in accordance with the scheme approved by the 
Council, and, ere long, more extensions will be demanded. 


Bury St. Edmunds.—As the Local Government Board 
will not sanction a loan for the electric lighting scheme as originally 
drawn up, the Council has now resolved to adopt a modified scheme, 
ata reduced cost of £16,000. The Council is applying for an exten- 
sion of time under its provisional order. 


Canterbury.—The electric light works here are now 
fairly well advanced, and are nearing completion. The applications 
for current are still coming in, and it is stated that the plant to be 
installed will be totally inadequate for the requirements. The sug- 
gestion was brought before the last Council meeting that application 
should be made to the Local Government Board for a farther loan of 
£8,000 for additional plant and extensions, Bat any increase of 
capital was opposed by the majority of the members until it is seen 
that the original plant is working all right. The suggestion was 
therefore withdrawn. Tenders are invited locally for the wiring of 
the electricity works. 


Ceylon.— M-ssrs, Boustead Bros., who have secured the 
contract to light the streets in the Port with the electric light, made 
a start with the work of laying the street light installation in October. 
Mr. William Simm, who has been sent out by the British Insulated 
Wire Company to do the work for Mersrs. Boustead Bros. is directing 
the work. The British Insulated Wire Company have supplied 


Messrs. Boustead Bros. with the materials and plant necessary for 


the whole installation, and Mr. Simm has been sent to Ceylon to fix 
up the plant, &c. He is assisted by Mr. J. J. L. Fernando, of Messrs. 
Boustead Bros. There will be 30 1,000-C.P. arc lamps in the whole 


of the Port. 


Cheltenham.—The Council has approved of several 
rr main extensions proposed by the electrical engineer, at about 


Clommel.—The governors of the County Tipperary 


Lunatic Asylum on Monday bad a discussion re electric lighting. 


The question of cost formed the main point in the discussion. The 
matter was adjourned for а month in order that particulars might be 
got together by Dr. Garner for the next meeting of the governors. 


Colchester.— Messrs. Siemens Bros. recently advised that 
the ceremony in connection with the electricity works be not 
held until the first week in December. The whole of the plant will 
be then in perfect working order. The plent is equal to a supply of 
4,000 lamps, and up to the present applications have been received 
eid without reckoning the 500 required for the Military 


. Colne.—The Town Council has decided to obtain informa- 
tion from the electrical engineer of Burnley with & view to making 
the necessary provision for thesupply of electricity to Albert Road. 


Colombo.—Mr. E. О. Walker has resigned the post of 
adviser to the Oolombo Municipal Council. 


Constantinople,—A financial paper says that a company 
is being formed to acquire a concession for supplying electric light 
and power in Constantinople. This would indicate that the Sultan 
has abandoned his old prejudice against electricity. 


Ealing.—The private lamps applied for now total 20,072, 
about 5,000 lamps having been added in the seven months since the 
close of the last financial year. We understand that the arc lamp 
Posts are to be fitted with two 16-O.P. incandescent lamps for use 
after midnight, 


Eccles, —At the annual Council meeting last week the 
recommendation of the General Purposes Committee, instructing the 


town clerk to take all the necessary proceedings for obtaining А pro- 
visional order under the Tramways Act of 1670, in order tbat the 
Ccuncil could use mechanical traction upon tle tramways in the 
borough, аё might be decided upon hereafter, was carried. Ia the 
course of an address, the new Mayor (Dr. Hamilton) said they were 
all very much disappointed that, owing to the engineers’ strike, their 
electrica] plant bad not been delivered in time for them to start as 
anticipated. The plant, however, was nearly ready, and the orders 
for the current were coming in. 


Edinburgh.—It is stated that during the past week or 
two the failure of the electric light has been so marked that com- 
plaints have been pouring in to the authorities. The primary cause 
of the defect iu the ligbt was the non-delivery of plant necessary for 
the works. When orders to supply electricity to a largely increared 
number of consumers were accepted it was expected that the 
machinery wouid be delivered up to time. On the ccntrary, of four 
machines which should have been ready in August, only one is 
actually in working order, though the parts of two others are to hand. 
Almost the same holds good of four boilers which were ordered for 
delivery in August. There, says the (Glasgow Mail, have just been 
put down, but it was necessary to test them thoroughly afterwards. 
The result ís that hitches in the working have occurred, which have 
driven the management to temporary expedientes. The main diffi- 
culties have now been got over. 

Toe following notice has had to be issued to consumers, signed by 
Mr. A. Donald Mackenzie, chairman of committee, and Mr. Frank 
A. Newington, resident electrical engincer:—'* We much regret the 
inconvenierce caused to users of the electric light for some time 
back through the fall in pressure during the time of heaviest load. 
Everything possible has been done to overcome the difficulty, and we 
hope in а day or two to be in a position to keep up the full pressure 
continuously. Meantime, we crave the indulgence and co-operation 
of the consumers, and request that as few lights as possible be turned 
on between the hours of 5 and 7 p.m., when most of the shops close. 
We think that this may be done in private houses without very 
much inconvenience, with beneficial results." 


Finchley.— At а special meeting last week the District 
Council passed a resolation applying for a provisioral order. 


Fleetwocd.—The electric lighting company are pushing 
forward their undertaking. Upwards of 120 shopkeepers and house- 
holders have signified their intention of taking the light. 


Grimsby.—The Public Lighting Committee last week 


decided to recommend the Town Council to adopt plans which had 


been prepared for Ње lighting of the borough by electricity at an 


es' imated total cost of £40,000. The necessity of the propored 


agreement between the Corporation and tramway ccmpany for the 
supplying of the latter with electric power for running their cars 
being speedily completed, was urged in a letter from the company. 
The Sub-Lighting Committee afterwards beld a private meeting, at 
which Mr. John Glenn, engineer of the tramway company, was 
present. 


Hammersmith —At last weck'a Vestry meeting it was 
mentioned that application was to be made during the ensuing 
session of Parliament for provisicnal orders, authorisirg the supply 
of electric energy for public ard private purposes in Hammersmith, 
by the House-to-House Electric Light Supply Company, Limited, 


-and the Kensington and Knightabridge Electric Lighting Company, 


Limited. 

At last week's Vestry meeting, it was decided that the surveyor 
should be instructed to prepare plans for a further extension 
of the electric lighting engine and boiler houses, and the consulting 
engineer to prepare plana for further extending the station plant, &c. 


. Tenders have been given out for a new engine and alternator, as 


stated last week. The Electric Lighting Committee was instructed tc 
consider and report as to further extending the public electric light 
ing. The Vestry agreed to contribute £25 to the defence fund, being 
1 per cent. on £2,500, the Vestry's income of last year's working, in 
order to contest the claims of Mr. Martin Rucker. 


Heckmondwike.—The Local Tradesmen’s Association 
has written to the District Council hopirg that it will not pledge 
itself to any scheme of electric lighting or electric traction before 
giving the ratepayers full information. 


Huddersfield.—At the end of last year it was found that 
it was necessary to extend the buildings and put down additional 
plant. At the beginning of the year the Committee placed orders for 
four Lancashire boilers and two 600-unit pl.nts, to enable the works 
to successfully supply the demands of additional consumers. Unfor- 
tunately, only the boilers are ready for work; the first of the genc- 
rating plants is not yet delivered, although it should have been 
completely finished and running by O:tober 15th. Owing to the 
delay in obtaining this generating plant the Committee have been 
compelled to defer extending the mains to teveral districts from which 
spplications have been received. Notwithstanding these retarding 
influences, the demand still shows & very large incrcase, as will be 
seen from the following figures :— 

Number of consumers connected — 


November, 1894 eas 199 .. Increase. 
Н 1895 .. 252  .. 53 

ji 1896 vex 356 E 104 

^ 1897 эз 544 а 188 

Л 1898 A 751 iis 207 


- 
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Lamps connected — 
November, 1804 .. 14,460 .. Increase. 
ii 1995 .. 18,500 ... 4,040 
"А 1896 .. 27,000 ... 8,500 
> 1897 .. 38600  ... 11,690 
| : 1898 .. 60,400 .. 11,800 
Units cf electricity sold for the year ending 
November, 1895 216,341  ... Increase. 
5 1896 . 285,566  ... 62,225 
1 1897 417740 ... 182,147 
»5 1898 620,340 .. . 202,600 


Ia the statement presentsd last year attention was called to the 
balance of income over nditure for the year ending December 
31st, 1896, of £434 9s. 1d. At the end of the year 1897 the balance 
of income over expenditure was £1,184, and it is anticipated that at 
the end of the present year the balance willbe still larger. A number 
of new transformer chambers have been constructed, and the new 
mains laid during the year represent an increase of 10,560 yards of 
high pressure mains, and 6,600 yards of low pressure mains. During 
last winter in some parts of the town the low pressure mains were 
overloaded, and it was necessary either to lay more mains, repre- 
senting & large expenditure of capital, or obtain the consent of the 
Board of Trade and the consumers to increase the pressure to 200 
volts. The latter course was adopted, and during the summer the 
lamps and appliances fixed upon upwards of 400 consumers’ premises 
have been changed. This alteration will enable the existing low 
pressure mains to supply four times the energy they were previously 
doing. The demand for electricity for cooking, heating, and motive 
power purposes shows, considering the novelty, satisfactory progress, 
and it is noped that when these appliances are more understood there 
will be a very much greater demand. 


Ringston.—The Board of Guardians has resolved to 
apply tothe Kingston Corporation for the supply of electric current 
as and when required. 


Kingstown.—Messrs. Port, Sykes & Co., of Dublin, have 
written to the Township Commissioners, saying that they intend 
applying for a provisional order. The Commissioners, however, have 
already obtained an order, and will not sanction the proposal The 
letter will be considered by the Electric Lighting Committee. 


Kingswood.—The District Council bas resolved to apply 
for power to raise а loan of £2,100 for electric lighting purposes. 
This is presumably for the purchase of the local undertaking. 


Leeds.—At last week's City Council meeting, Mr. 
Wilson moved the approval of the proposed agreement for the 
purchase by the Corporation of the Yorkshire House-to-House 
Electricity Company's undertaking. He said that by the agreement 
the Corporation would take over the undertaking as from September 
ist, во far as capital expenditure was concerned, and ss from 
October 1st so far as revenue account was concerned. Stores, &c., 
would be taken at a valuation. The purchase money would be paid 
in stock, bearing interest at 5 per cent., and the Corporation would 
take over the whole staff and their agreements. The agreement had 
been signed во lately as the previous day. Не believed it was a fair 
one. The OCorporation would have to pay a fair price, and the 
directors would have a very good case to lay before the shareholders. 
The resolution was carried. 


Leigh.—The Local Government Board have sanctioned a 
loan for £10,216 for electricity works. 


Lincola.—The Council is to borrow £19,000 additional 
for electricity extensions, not £10,000 as stated last week. 


Liverpool.—The new General Post Office is fast ар. 
proaching completion. Electricity will be the sole illuminant, the 
Office of Works itself making the installation. 


London.—It is stated that the installation of the electric 
light at the Colonial Office is practically completed. 


Manchester.—In the course of his remarks on election 
as Lord Mayor, Mr. W. H. Vawdrey said that the electric light had 
been in every way а success. It had only been in operation five 
years, and there were over 200,000 8-candie lamps connected with the 
electric light stations. The charge for the current was one of the 
lowest in the kingdom, averaging 334. per unit. Everyone connected 
with the city deserved the greatest credit. He had no doubt their 
electric tramway system, when completed, would give every satiefac- 
tion to the citizens, and would also produce large annual profits in 
relief of the rates. The following gentlemen were elected members 
of the Electricity Committee:—The Lord Mayor, Aldermen Gibson, 
Griffin, Higginbottom, and Mainwaring ; Councillors Anandale, Batty, 
Bax, Bishop, Bowes, Boyle, Hesketh, Tennison, Lambert, Needham, 
Pbythian, and Mr. Wells. 


Mansfield.—Aftcr considering its position in regard to 
the General Power Distributing Company's Bill, the Council has 
resolved to itself apply for a provisional order. 


Marylebone.—A complete surprise was sprung upon the 
members of the Vestry at the last meeting when м: Brocke-Hitehing 
obtained peymission to move a motion of urgency. He stated that 
the Electric Lighting Committee had received information from the 
very best source that, in view of the refueal of the Select Committee 
of the House of Commons last session to confirm the provisional 
order issued by the Board of Trade, the latter would not grant 


another provisional order. After a full consideration of the question, 
the Committee had decided to ask the Vestry to instruct the solicitors 
to take all the есем рту steps with & view to obtaining 
a private Act to authorise the Vestry to establish works for the supply 
of the electric light in Marylebone, and to empower the Committee 
to expend £60 in inserting the usual advertisements for that pur- 
pose. Mr. Hitching therefore moved a recommendation to this 
effect, and after a long discussion the proposal was adopted by 40 


. to 7 votes. 


Merthyr.—A special meeting of the Urban District 
Oouncil was held last Saturday for the purpose of 5 the 
report of а committee appointed to consider the application of the 
British Electric Traction Company, who are already promoting an 
electric tramway echeme, for a provisional order for electric lighting. 
The committee recommended that the application be opposed, and 
tbat the Oouncil consider the advisability of арріуізе for а рго- 
visional order. А long discussion took place, with the result that 
nearly all the members present, by vote, declared themselves in 
favour of supporting the application, subject to certain conditions. 
The meeting was adjourned until last Monday. 


Musselburgh.—The Town Council has decided to oppose 
the application of а London syndicate for electric supply powers, 
aud а Special Committee has been appointed to consider the entire 
question with the aid of an expert, and advise whether or not to go 


in for а municipal scheme. 


Newington.—The Vestry last week decided to take up 
the first instalment of £10,000 of the electric lighting loan of £50,000 
from the County Council, and to repay the advance by 39 annnal 
instalments, commencing in 1902. It was also resolved to agree with 
the County Council to set aside a sinking fund to meet the maintenance 
charges on the electric light installation during the currency of the 
loan period of 42 years. 


Orrell.—Mr. Alderman Jones, of Bootle, has a scheme in 
band for supplying the small district of Orrell, lying at the rear of 
Bootle, with electric light. Each of his 600 houses in the neighboar- 
hood will be electrically lighted ; to the smallest cottages he will give 
two 8-O.P. lamps, to anotber size three, and to the largest four lampe, 
the tenants paying 3d., 6d., and 94. extra per week, according to the 
rental paid. The streets will be lighted at Mr. Jones's expense by 
means of 16-О.Р. lamps. Mr. Jones's brickworks will be lighted by 
arc lamps. The scheme will cost £3,000, the plant comprising a 
Olayton dynamo and a Tangye gas engine capable of supplying from 
2,000 to 3,000 lights. The conductors will be carried overhead. 


Paddington.—On Tuesday, at the Vestry meeting, Mr. 
Frank Dattridge, the vestry clerk, read a letter received from the 
secretary of the Metropolitan Electric Supply Company, Limited, 
asking, in reference to the conversation, that the vestry clerk and 
Colonel Barchard, chairman of the Electric Lighting Oommittee, 
in respect to whether the company were willing to enter into nego- 
tiations for selling to the Vestry their undertaking so far as it 
related to the parish of Paddington, that the Vestry should send its 
application in writing, and, it possible, they would state what amount 

ey were ери опг company. The letter was referred to 

the Elec ghting Committee to consider and report upon. 
On Tuesday the Vestry had a long discussion regarding the un- 
satisfactory condition of the electric current supply in the borough. 
A resolution was passed referring the matter to the Electric Lighting 
Committee to communicate with the company. 


St. Pancras.—At the meeting of the Vestry on Wednesday, 
Dr. Long asked the Chairman of the Electricity Committee when it 
was intended to proceed with the electric lighting of Queen's 
Crescent. In reply, Dr. W. Smith explained that the whole of the 
material had been delivered, but that it had had to be returned 
because it did not come up to the proper testa in regard to insulation. 
There was difficulty in obtaini e cable, some of which had been 
on order for three or four months. With to the question 
raised by Mr. Barnes, the residents in Brecknock Road had applied 
for a supply of the electric light, but unfortunately the roadway was 
situated in the Islington district. The Electric Lighting Committee 
had bad an interview with the Islington Vestry on the subject. The 
latter maintained that they had no power in the matter, and the 
Committee had therefore applied to the Board of Trade for per 
mission to pot up overhead wires to supply the houses which were 
located in St. Pancras, whilst the roadway was in Islington. 


Poplar.—The Board of Trade have informed the District 
Board of Works that the time has arrived for them to consider 
whether the provisional order should be revoked, and the 
Board to lock into the matter. Referred to the Electrico Light 
Committee. 

The District Board of Works has decided to authorise the surveyor 
ree 1 еы E the purpose of assisting in 

ene and i 
proposed electric light station buildings. * 


Port Talbot.— The гаг тау апа docks works here аге in 


а Very advanced stage of compl : 
electric lighting for the dor 20670 is a complete system of 


(Continued on page 749.) 
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LIVERPOOL CORPORATION ELECTRIC 
TRAMWAYS. 


Tue first portion of the experimental electric lines of the 
Liverpool Corporation has been completed and opened for 
public traffic. This is a fact of more than average interest, 
because the system is remarkable for the unusual amount of 
experimenting that has been undertaken. Ina mere matter 
of length the tramway which has been equipped is com- 
paratively unimportant. Roughly speaking, the section 
consists of abont two miles of track; with the addition of a 
branch line to Prince’s Park now under construction, the 
system will be a little over three miles in length, and will 
complete the first stage in the introduction of electric tram- 
waysinto Liverpool. Despite the limited length of the track, 


tion from the Tramways and Lighting Committee visited 
the Continent to examine into the various systems in 
operation, and finally came to the conclusion that the over- 
head method was best adapted for Liverpool. Before 
becoming committed to a large scheme, however, it was 
decided to lay down an experimental line from the centre 
of the town to one of the southern suburbs. The late Dr. 
Jobn Hopkinson was called in to advise the Corporation, 
and the construction of the present system was commenced 
in Jane last. | 

The line commences in the centre of the town, close by 
St. George's Church, passes down South Castle Street, and 
round three sides of the General Post Office—which has 
called forth some interesting overhead work—along Park 
Road to the Dingle, which is the present terminus of the 
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CAR WITH TRAILER. 


the undertaking is of some magnitude in other resp:cte, the 
rolling stock comprising over 30 electric cars. 

Down to September, 1897, the whole of the tramways in 
Liverpool were owned by the Liverpool United Tramways 
and Omnibus Company, which had leased the lines from the 
Corporation. The complete system was then acquired by 
the Corporation for £567,875, which was equivalent to 
£12 15s, for each £10 share, the lease having an unexpired 
term of 18 year. | | 

Previous to the lines being taken over, а Tramway Com- 
mittee had been formed to inquire into and report upon the 
best means of improving the service. It had the assistance 
of a series of preliminary technical reports from Messrs. 
Bramwell & Harris, Mr. F. S. Pearson, of New York, and 
Mr. Canningham, of Montreal; moreover, a joint -depnta- 


line, About half-way the system branches off to Prince's 
Park, this being the section which is not yet completed. 
The routs is not a specially difficult one. Upon leaving 


the car sheds at the Dingle end of the line, а gradient of 
1 in 25 is encountered. Beyond that it is fairly easy 
runninz until within 200 yards of St. George's Church, 
when there is an ascent of about 1 in 80. The track has 
been laid throughout by Messrs. Dick, Kerr & Co., a heavy 
type of rail, weighing 100 lbs. per yard, being employed. 
There is nothing nuusual iu the method of layiag the track, 
the rails being laid on concrete. They are bonded together 
by means of Chicago crown bonds. It is not unlikely, that 
bonding may be superseded on the new lines by the Falk 
system of welding the rail joints. 


The overhead work is of an interesting charaoter, it con- 
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sisting-mainly of the span-wire suspension, relieved at one or carry а lantern in which an incandescent gas burner is 


two places by double-arm bracket posts. 
some 40 yards apart, support the trolley wire through the 


medium of steel 
span wires, but at 
intervals rosettes are 
attached to the walls 
of buildings. The 
use of wall rosettes 
in the case of Liver- 
pool ia interesting, 
because for the most 
part the buildings 
are old, but any fear 
as to stability of 
these hag been quite 
dispelled by the tests 
which have been 
made. A somewhat 
heavy insulator of 
the Aetna type is 
used. Two kinds 
of poles are em- 
ployed, one being 
Single section, and 
the other built up 
of two sections. 
The first type weighs 
about 950 lbs., and 
is drawn at one end 
to a tapering point. 
The: second type, 


which is built of two sections, 
and is of a somewhat ornamental character, the 


being cast to drawings selected from compstitive designs. 
The posts are painted grey, and consequently are not 


especially noticeable. They are occasionally used to 


weighs about 1,300 lbs., 


Side posts, placed placed. 


Vikgw oF CAR SHEDS. 


ViEW OF AMERICAN CAR. 


who, representing Messrs. Bl 
overhead construction. 


The most effective portion of the overhead 
work is that passing round the post office: it is a bad 


S curve, and has 
necessitated much 
ingenuity on the 
part of the con- 
tractor for the over- 
head work. The 
drawing reproduced 
shows the metbod 
in which the trolley 
wire is supported at 
this point; the main 
bridles are made 
of two pieces of 
7/12 wire, one wire 
being nozzled off 
at each ring, aud 
the other running 
straight through 
the rings from 
one hanger to 
the other. The 
trolley wires are kept 
perfectly pa 

with each other, and 
it constitutes a most 
finished piece of 
work, and reflects 
much credit upon 
Mr. Higginson, 


ackwell & Co., has had charge of the 
hat the section of the 


line to which we have just referred elicited warm expressions 
of approval from Major Cardew, the Board of Trade 
inspector. One of the most notable features of the over- 
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head work is the absence of guard wires. It has been 
a little unfortunate for overhead tramways previously 


erected in this 
country, that in 
order to give 
security to telegraph 
and telephone wires, 
they have been com- 
pelled toadopt guard 
wires  throughont 
the system. This 
imposed a special 
disability upon span 
wire methods, fur in 
addition to an extra 
wire above the trol- 
ley,it meanta special 
set of wires to sup- 
port it. The prac- 
tice that obtains a 
good deal on the 
Continent with 
regard to overhead 
telephone and tele- 
graph wires is that 
they are only per- 
mitted to cross the 
streets at certain 
fixed points, Under 
such conditions it becomes a comparatively ‘simple matter 
to prevent them coming into contact with a live trolley wire. 
In this country telegraph and telephone wires cross and 
recross the streets so many times that it has usually been 


found necessary to 
carry guard wires 
а а s 
system. They have 
been displaced on 
the Liverpool lines 
in the most in- 
genious manner. At 
points where wires 
are contiguous a 
narrow strip of 
wood is clipped on 
to the trolley wire. 
The manner in 
which this is done 
will be seen from 
the details of the 
guard. 
This form of 
guard suggests 
eaviness, and no 
doubt does impose 
an чо! strain 
upon the supports, 
bat it aa be 
scarcely gainsaid 
it is vastly 
better than a double 
system of overhead 
wires, which is 
what the ordinary 
guard method 
means. Probably 
the future exten- 
sions will be carried 
out on the side 
bracket system, but 
the illustrations 
Which we reproduce 
show that very 
little can be urged 
against the appear- 
ance of the over- 
head wires in Liverpool. | 
, The experimental portions of the scheme is chiefly shown 
in the. уре of cars, and how widely they differ in appear- 
ance will be seen from the illustrations. The rolling stock 
comprises 15 motor cars and a like number of trailers, which 


ACCUMULATOR Room. 


STREET VIEW AT DINGLE. 


have been made on the Continent, and consequently repro- 


duce some of the features of Continental design. The motor 
| | cars, as far as elec- 


trical equipment is 
concerned, differ 
only in detail with 
the practice obtain- 
ing in this country 
and in America. 
"They are equipped 
with two motors, 
Series parallel con- 
troller, and the usual 
emergency switches. 
The controller 
possesses a feature 
similar to that inthe 
latest form of West- 
inghouse controller, 
that. is, effecting an 
arrangement of 
motors which exert 

а breaking effect on 
thecars. Thehandle 
is brought back to 
its starting position, 
and then gradually 
reversed, and the 
motors becoming 
short circuited act as generators and exert a braking effect 
according to the amount of resistance inserted. The trailer 
is inaddition provided with au emergency brake of the electro- 
magnetic type, this being effective only when the trolley is 
in position, Taese 

сагв were sup- 
plied by Messrs. 
Schuckert. Ganer- 
ally speaking, the 
motor car and the 
trailer will ba used 
in pairs, bat no 
doubt the state of 
the traffic will 
govern this. The 
second typ» of car 
is of the double 
bogie type, апа is 
not unlike that 
employed on the 
Glasgow tramways. 
There are 15 of 
these, and they 
are each 34 feet 
in length. They 
are divided into 
two compart ments, 
entrance being ob- 
tained in the 
middle of the car. 
One compartment 
is reserved for 
smokers, and is not 
provided with win- 
dows, while the 
other compartment 
is well upholstered 
and handsomely 
fitted. The bodies 
are mounted on 
Brill trucks, which 
have 30-inch driv- 
ing wheels and 
20-inch trailing 
wheels. The cars 
are fitted with angle 

| | . iron buffers, extend- 
ing from side to side of the car. The draw bars are 
fitted with double acting draw and recoil springs, the draw 
heads being so arranged that, by withdrawing a pin, the head 
drops behind the iron buffer. The number of passengers 
carried by this car is 40. The electrical equipment is 
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of Messrs. Dick, Kerr & Co.’s standard type, which has 
been ud employed by them on tramways with 
which they have been associated. It is that comprising 
the well-known Walker system, the plant being manu- 
factured under the patents and to the designs of 
Prof. Sidney H. Short. On each car are two fonr-pole 
motors of the 83 S type, with 6-turn windings. The frame 
consists of two semi-cylindrical castinge, the pole pieces 
being laminated, thus reducing the amount of copper in the 
field coils, and probably reducing the current required for 
field excitation, The bearings are carried through the motor 
casings, which has the effect of preventing waste oil getting 
into the motor case. Steel gearing, completely enclosed in 
an iron case, is employed. The method of suspending the 
motor on the car frame is somewhat interesting. At that 
end which is away from the axle the motor is suspended on 
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diameter is stepped. The rod is fixed at a certain predeter- 
mined point on the equalising lever to give the braking 
power required. When the lever is pulled forward by 
means of the hand brakes, the rod slides forward from 
the bottom of the hollow piston, and upon the release of 
the hand brake it returns to its normal position. When 
the air brakes are applied the piston moves forward 
and carries with it the push rod which is stepped at the 
inner end of the hollow piston. There is thus a perfectly 
free connection between the brake rigging and the brake 
cylinder, so that when the hand brake is applied all the 
power-brake mechanism remains at rest, with the exception 
of the push rod which adds no appreciable friction in 
applying the hand brake. An air reservoir is provided as 
part of the equipment of sufficient capacity to store sufficient 
air for even the most inordinate demands. The controlling 
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feature of the sheds is that the 10 tracks all run into one, 
which bas obviously necessitated some very 4 track 
work, A travelling platform at the rear end of the sheds, 
which will be eventually worked by a motor, will carry cars 
to another pair of rails which run alongside the car shed, and 
pee est ня ук f the lighting stat 
Tbe power plant is in one of the lighting stations 
al Paradise Street. It consists of three Willans- 
Siemens gets of 300 H.P. each. The dynamos 
are of Siemens well-known type, shunt wound 
with dram armatures; they are excited from 
the station bus bars, and until the exciting 
switch is closed it is impossible to operate the 
dynamo switch. Working in parallel with the 
dynamos is a large battery of E.P.S. accumu- 
lators; it is unusually powerful, and could give 
1,000 amperes for five minutes, if nece s 
Tbe switchboard is simpler than one usually 
finds in a tramway system. An automatic 
circuit breaker protects the feeder circuits, and | 
a similar device is employed to protect the | 
battery; the d os are, however, supplied 
with fuses. a are the ally ye 
instruments, and a special is provided to 
б out the specified 8 of the Board of 
Trade. An interesting feature is the employ- 
ment of а booster, one side of which boosts п 
tbe feeder current, the other side being saiploved 
to prevent fall of pressure in the return circuits, 
The plant feeds into the line at two points, one 
near the power house, and the other near the end 
of the line. | Ee 
The whole of the scheme has been carried out 
lo the рам of Ше late Dr. John Hopkinson, 
under the personal supervision of bis partner, 
Mr. Talbot; Mr. Brodie, the city engineer; and 
Mr. Bromley Holmes, the city electrical engineer. 
To these gentlemen we are indebted for assist- 
ance rendered in compiling the foregoing detaila. 
The following are the contractors chiefly concerned. 


Cars, equipment, rails and track 


work ... Messrs. Dick, Kerr & Co. 


Cars and equipment is .. Messrs. Schuckert. 
Overhead equipments, posts and 
rail bonds is .. Messrs. R. W. Blackwell & Co. 
Fngines р . Messrs. Willans & Robinson. 
08 . ‘a . Messrs. Siemens Bros. 
Accumnlators  .. The Electrical Power Storage Co 


The system was formally opened on Monday last for 
regular traffic. The service is being carried on by motor 


W M, wood moulding; в R, brass ear i h w, brass wire. 
Wire олар. 


cars and trailers combined. Fares on the motor car (this 
being the non-smoking car) will be 2d. for the complete 
journey, and the fares in the trailer car (this being the 
smoking car) will be 1d. throughout the route. 

The service is a four minutes’ one during the busiest 
Portion of the day. The cars stop at the end of the 
Principal streets only, the average distance apart being about 
ы yards, these stopping places in each case being marked 
J Painting a portion of the nearest available tramway 
column on each side of the street with a white band. 


„Те Royal Society.—Among the papers read yesterda 
afternoon was one by Prof. Sinithells and Messrs. Н. М 
on and H. A. Wilson, on “The Electrical Conduo- 


tivity and Luminosity of Flames containing Vaporised Salta.” 


ELECTRIC LIGHTING NOTES. 


(Continued from page 744.) 


Provisional Orders.—The Zondon Gazette for November 
11th contains notices of applications for provisional electric lighting 
orders being made by the municipal authorities in the following 


GtNERAL. POST 


Livearoot: Mrrnop or SusPENDING Wines on Convms. 


districts :—Castleford, Lewisham, Ilkeston, Keighley, Mirfield, Mex- 
borongb, Erith, and Glossop. The Electric Works Company's appli- 
cation foran order for Walton-on-Thames and Weybridge is also 


ed. 
The issue for 15th inst. contains notice of 5 being made 
by the Darfield Urban District Council, Wednesbury Corporation, 
Bournemouth Corporation, Newcastle - under - Lyme Corporation, 
Ryde Corporation, Brentford District Council, Winsford District 
Oouncil Teignmouth District Council, Vestry of St. Matthew, 
Bethnal Green. The Devonport Corporation Tramways Bill notice 
appears in the same issue. 

Rathmines,—A Local Government Board inquiry was 
held on 7th inst. into the Commissioners’ application for a £50,000 
loan for electric lighting. Mr. Robert Hammond gave an outline of 
the scheme. | 

Richmond (Yorks).—The 'lown Council is watching 
нан in northern towns with the view to adopting electric 


Rochester.—Mecars. Martin, Earle & Co., have just com- 
pleted the introduction of the electric light and a system of electrical 
communication at their cement works at Wickham, Rochester. This 
has been carried out by Messrs. A. Е. Bennett & Оо. of Streatham. 
There are on the works 12 aro lights of about 2,000 O.P. each, and 
200 glow lamps of 16 C.P. The plant includes a compound dynamo, 
giving 300 amperes at 110 volts pressure. Most of the cables are 
carried on pitch pine poles, 35 feet high. About 9 miles of wire, and 
2,000 English-made insulators have been used in the installation. The 
switchboard is of polished slate, 14 inch thick. It has been specially 
designed by Mr. Bennett, A. I. E. B. Bells and engine room telegraphs 
ars fitted to all the mills. 

Slough.—The Urban Council on Monday empowered the 
Lighting Committee to engage an electrical engineer, with a view to 
introducing the electric light. 

Southampton.—On 11th inst. there was a brief failute 
in the supply of current for private lighting. 


Southgate.—The District Council has resolved not to 
consent to the proposed 3 by companies for electric light- 
ing provisional o ext year the Ocuncil will itself apply for 
powers. It is stated that the Oouncil is not likely to “ run blindfold 
into a scheme of electric lighting which would involve the district in 

eat cost ;" in fact, it appears that the Council's present intention is 
gecure powers, so as to give it а controlling voice in whatever may 
be done in 5 Evidently it contemplates transference of the 


order when o 


tron (Surrey).—The General Purposes Committee, 
р ( th Vz of vario Sumia 


after e us electrical experts, 
the Council to engage Prof. В, Н. Smith to advise them as to electric 


750 THE ELECTRICAL REVIEW. [Vol 43. No. 1,095, Nov An 18, 1995. 


lighting. The Committee had previously resolved to recommend that 
the work be not done at the expense of the ratepayers. Mr. Offor, of 
the Electrical Power Distribution Company, has attended before the 
Committee with reference to the terms, &c., upcn which that com- 
pany would be prepared to undertake a echeme for the district. 


Swansea.—At the Swansea Harbour Trust on Mcnday, 
Mr. G. Thomas, the chairman, said that negotiations were in progress 
for lighting the North Dock by electricity, the suigestion being that 
the Oorporation pay £25 a year towards the cost. 


Tobermory.—A public meeting was recently held to 
consider the electric lighting question. Mr. R. F. Yorke was present, 
and explained the advantages of electricity. It was resolved to lay 
the matter before the Burgh Commissioners, and to ask them to con- 
sider the feasibility of introducing a scheme. 


Tunbridge Wells.—On Thursday last week there was a 
ceseation of the light for about an hour, which, fortunately, did not 
extend over the whole town. The public lighting was not affected, 
but the private consumers in High Street and surrounding district 
suffered inconvenience. The cessation is said to be due to ehort- 
circuiting in a sub-station at the lower end of the town, and had 
nothing to do with the works. 

The Local Government Board has sanctioned the borrowing of 
AA 00 for electric lighting extension purposes, the loan to be repaid 

years. 


Vaynor and Penderyn.—At last week's meeting of the 
Vaynor and Penderyn Rural District Council, a communication from 
tbe British Electric Traction Company (who are promoting the 
establishment at Mertbyr, Dowlais, and Oefn of an electric light 
railway), askiug whether the Council would object to the company 
applying f»r а provisional order to light the district. 


Warsaw.—It is reported that a company is in course of 
formation at Warsaw, with a capital of nine million roubles, to 
establish works for the manufacture of electric plant on a large 


Waterloo.—The Council Chamber and other departments 
of the Town Hall bave been fitted up with electric lighting. The 
wiring bas been done throughout on the distributing board system. 
The lectore hall has six handeome wrought-iron snd copper elec- 
troliers, each carrying a number of lamps of 10 and 32 O.P. The 
Council Obsmber, staircase and corridors, Бате also been well lighted. 
The installation also includes the lighting of the cookery school, class 
rooms, the library, and the offices of the clerk and surveyor. The 
contractors were Messrs. Waring & Gillow, Limited. Mr. H. Ellis 
Thompson acted as resident manager of Messrs. Donnison, Berlyn and 
Billem. The specifications for the whole work were prepared by 
Mr. Spencer Yates, the Council's surveyor. 


Wednesbury.—A special meeting of the Town Council 
bas been convened for this (Fridsy) evening to consider whether to 
spply fora provisional order. 


Whitechapel.— The Dittrict Board of Works has 
approved the committee’s recommendation, etated in the Erxc- 
TRICAL Review last week, re site for municipal electricity works. 


Whitehaven.—The electric light is being installed in the 
Whitehaven and West Cumberland Infirmary, the work being carried 
out by Messrs. D. Barns & Co. The borough electrical engineer, Mr. 
J. Shanks Brodie, O.E., has oversight of the installation. . 


Winchester.—The Board of Guardians has decided to 
ne lowest tender submitted for the electric lighting of the 
worknouBe. 


Windsor.—Among recent improvements carried out at 
Windsor Castle, is the fitting up of the Queen's private chapel with 
the electric light. _ 

The Town Council is considering the question of improving the 
street lighting by means of а number of arc lamps. ^ І 


Woking.—At the last District Council meeting, Mr. 
Olinton called attention to the uneatisfactory character of the 
electric light, and on his motion a committee was appointed to 
inquire into the cause of the failures and take what steps they 
considered necessary to prevent the town from being left in ‘total 


darkness. 

On 8th and 9th insta. there was a failure in the private electric 
supply. 

Wolverhampton.—At the annual meeting of the Wolver- 
hampton Town Council on Wednesday last week, Alderman C. T. 
Mander, chairman cf the Lighting Committee, moved the annuel 
report of that Committee, and took cccasion to reply to some adverse 
criticisms which bad recently been made on the policy of the Com- 
mittee. It was suggested, be said, in certain quarters that the Com- 
‘mittee were not at all satisfied with the gencrating station and 
system. That was not so. The Committee were perfectly satisfied 
tbat their system was a good cne. The chairman then explained 
what the present alteration was, and how it became necest ary and 
desirable, What they propored to do would cost something in the 
first year, but it wculd result in greater prc fits or reductions to con- 
eumers. Their original contract for £30,000 odd was for turning ont 
a matter of 10,000 8-candle-power lamps. In 1895 they had 7,236 
lamps to supply the power for; to-day the number was 16,718, whilst 
there were 1,409 lamps on order which were not yet connected, so 
tbat by Christmas they would bave over 18,000 me. The under- 
teking was constantly growing, and they were bound to keep ahead 
of it. The qui st ion bad been asked wnether it would cost the con- 


sumers а lot of money to cbange from one вуеш to the other? He 
now explained tbat it would cost them nothing. The scheme was a 
sound commercial success at the present time, and would be atill 
sounder in the future. With regard tothe gas company, he thought 


it was an open question whether it was not worth the while of 


Council at the present time to buy the gas concern, though they bad 
so much "on their plate,” he could not recommend the purcbaee, 
which ought to have been done some years ago. The report of the 
Lighting Committee was adopted. 


Yarmouth.—The Council has accepted the tender of 
Messrs. Gray & Palmer (£29 odd) for lighting the shelters at the 
Jetty by electricity. The tender of Messrs. Bateman & Co. for 1,000 
tons of coal of the same quality as hitherto supplied by them at 
14s. 6d. per ton has been accepted, also that of Messrs. W. Oory and 
Zons, Limited, for 1,000 tons of Derbyshire nutting steam ооа! at 
128. 6d. per ton. 


ELECTRIC TRACTION AND MOTIVE 7 
POWER NOTES. 


Austria.—The Union Electrical Company, of Berlin, has 
just acquired the Brux steam tramways for the sum of 970,000 fl., 
with the view of converting the same into electric lines. 


Ayr.—The Town Council on 14th inst. considered a 
report by Mr. J. E. Winslow, of 35, Parliament Street, London, on 
the proposed: electric tramway system. He advises the overhead 
trolley system as the only one financially possible. He thinks that 
the Corporation in their scheme should arrange for the laying of a 
single track with passing places from Prestwick Cross to Main Street, 
but through Main Street, High Street, and Alloway Street a double 
track should be laid. He recommends that the standard gauge 
be adopted, and that the cars be of sufficient width to have cross 
seats inside as well as on the roof, thus giving increased carrying 
capacity. He estimated that an expenditure of £44,460 would enable 
the Corporation to obtain a first-class and efEcient tramway. This is 
for four miles of route. The expense of building the line from St. 
Leonard’s Church to Burns's Monument would be £13,350 additional. 
The Bill Committee of the Council which has had the report ander 
consideration, adopted the recommendation as to the track and size 
of car. They disapproved of the suggestion as to the constraction of 
a line from the railway station to the esplanade, and adhered to the 
line resolved upon from Burne’s Monument to Prestwick Cross. In 
view of the resolution cf the Council to construct a tramway, the Bill 
Committee has been instructed to take whatever steps are necessary 
to oppose the application by Messrs. Drake & Gorbam to the Light 
Railway Commissioners for power to construct a light railway from 
Ayr to Monkton. 


Bangor.—The Drake & Gorham Electric Power and 
Traction (Pioneer) Syndicate, Limited, has a scheme in hand for the 
promotion of a tramway system between Bangor and Donaghadee. 
The scheme will provide tramways in nearly every part of Bangor, 
but the main line will run along the coast road to Donaghadee, а 
route which is very largely availed of by visitors during the summer. 
As soon as the sanction of the local bodies is obtained, the promoters 
will rapidly take the work in hand with а view to having the tram- 
way in operation in the early part of next season. 


Birkenhead.—A ratepayers’ meeting on llth inst. 
sanctioned the promotion in Parliament by the Corporation of a 
Bill for the establishment of electric trams in the borough. 


Bristol.—A private meeting of the Sani Committee 
таз held on Monday to consider а question which arisen in con- 
nection with the scheme which will equip Bristol with electrical 
tramways. The city has a few wide streets and a good many narrow 
ones, and it was necessary, says the Bristol Mercury, to come to some 
decision as to what difference should be made in the atrangements 
for carrying the overhead trolley wire in various thorougbfares. The 
Committee, after ccnsiderable talk over the matter, came to the con- 
clusion that in streets not less than 40 feet wide between the kerbs, 
centre posts—in the middle of the road instead of the side standards 
—should be ured, while in thoroughfares of less than that width the 
trolley wire should be supported by ride posts with brackets. Mr. 
B. White, the secretary cf the Bristol Tramway Company, with the 
engineer, Mr. Edward», subsequently had an interview with the Oom- 
mittee, and were informed of the decision that had been arrived at. 
The company have to submit detailed plans of the various parts of 
their new works, ard preeumably will be guided in their details by 
the Committee's resolution. The representatives of the company 
were also asked to consider whether the company would share with 
tbe Corporation the expense of putting down a subway in Bath 
Btreet and Philip Street for the purpose of containing the cables ot 
the city electrical works and those of the tramway undertaking. 
They will, therefore, have this under consideration as well. 


Camborne and Redruth.— There is a proposal on foot 
to lay a tramway between these two places on a 3 feet 6 inches track. 
It is stated that elcctricity will probably be the motive power. The 
line will traverse the main road at Camborne, and will convey both 
passenger and goods traffic. | 


Coatbridge and Airdrie.—The Board of Trade last 
week heard objections to the order passed by the Light Railway 
Commissioners authorising the British Electric Traction Company tQ 
construct and work a light railway between С | 


He 
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Mr. Courtenay Boyle, permanent secretary to the Board, presided. 
The objectors were the зон ыш and ына RAUM pride чи 
ies. It was expected that opposition wou ven by the 
бо rations of Airdrie and Coatbridge, but at the outset Mr. Ваш 
intimated that ап arrangement had been come to between the pro- 
moters and the Corporation, and the local authorities now supported 
the order. Mr. Kennedy, Parliamentary agent for the New General 
Traction Company, who had proposed a competitive scheme which 16 
was intended to ask Parliament to embody in an Act, stated that his 
objections would be stated practically by the railway companies. 


Cork.—It is anticipated that the supply of electric cur- 
rent for lighting will be available in December. The electric tram 
scheme is rapidly approaching completion. Conductors are being 
trained as to the method of driving the cars. It is expected that the 
cars, too, will also begin running next montb. 


Dollymount and Howth,—The contract surveys in 
connection with thi g, sanctioned by Parliament a few 
months ago, are now completed. The line will be a continuation 
of the present tram system to Dollymount, from which point it will 

s along the shore for about a mile, joining the county road near 

ilbarrack. An embankment will be constructed over this portion, 
with a concreted pathway for pedestrians and bicycles alongside. For 
the remainder of its length, says the Dublin Daily Nation, the line 
will be on the right-hand side of the county road (which has an 
average width of 50 feet) and will consist of a single line, with 
frequent passing places, except that the portion from Howth Church 
entrance to the terminus at the East Pier will be altogether doubled 
and the roadway paved. The total length will be about 5} miles. 
The surface is a dead level, with only one slight gradient, and the 
electricity required will be erated in the existing power station 
at Clontarf. It is intended Gor the first time in Ireland) to adopt 
jd. per mile fares on this line, making a total charge of 5d. from 
College Green to Howth East Pier, a distance of 10 miles. The 
rolling stock will be built in Ireland. It is hoped to have the line 
open for traffic about June Ist, 1899. 


Doncaster.—Last week the town clerk reported an inter- 
view with a representative of the British Electric Traction Company, 
Limited, in which he stated that the company were about to apply 
for powers to institute trams for Doncaster, by-with-Hexthorpe, 
and Wheatley.—I¢ was recommended that application be made to 
the Light Railway Commissioners for powers to provide electric 
trams, the routes to be, generally, the present six ‘bus routes. 


. Dablin.—Building operations for the large electric power 
station at Ringsend for the Dublin Electric Tramways Company are 
roceeding. Tae work of laying the electric tramlines of the city 
also making progress. It was thought that the Donnybrook line 
from Nelson’s Pillar to Donnybrook would be opened during this 
week, and the North Circular Road line from Nelson’s Pillar to the 
Phoonix Park may be opened by the end of the month. 


Glasgow.—The Gorbals Ward Committee last week 
resolved to ask its representatives to oppose the extension of the 
overhead system on the South Side and other parts of the city, but 
to advise that an opportunity be given for the trial of other modes 
of electric and other motive power. 

It is stated that the working of the trolley on the Springburn 
section has resulted in а saving of 3d. per mile on the working ex- 
penses, and this is understood to have inclined the Tramways Com- 
mittee to recommend the equipment of an electrical section from 
Glasgow Oross to Govanhill. 

Oouncillor Stevenson has written to Mr. Young, tramways 
manager, suggesting the trial of the conduit system upon the 
Govanhill section: | 

Gravesend.—The Town Council after a lengthy discus- 
sion on the question of electric tram schemes for the district, has 
decided to take no action until the expiration of the lease of the pre- 
sent tramway company. 


Hastings.—The Town Council has resolved to appoint 
a Consultative Committee to act with the town clerk and borough 
engineer for the purpose of carrying into effect the resolution passed 
on November 4th, 1898, оп the subject of the proposed application 
5 Parliament for powers relating to tramways, and report from time 


St. Helens.—An interesting experiment in municipal 
enterprise is now being made іп the Lancashire borough of St. Helens, 
Whose extensive area and the contiguous district contain nearly 
200,000 inhabitants. The experiment, says the Liverpool Mercury, 
takes the form of an effort to place the working of the tramway 
system under the Dane proprietorship of the Corporation and private 
enterprise. The Oorporation will generate and supply the electric 
been and the company will provide the vehicles and working staff. 

he Corporation obtained Parliamentary powers to establish electric 
stations both for light and en They also obtained powers to lay 
down а comple'e network of rails through the whole district, to be 
Worked by electricity. Instead of managing the tramways them- 
selves, the Council have preferred to delegate this duty to men with 
Practical experience. They have therefore granted a lease for 21 
years to а company, who will undertake to provide an efficient ser- 
Vice cf cars, and. to run at frequent intervals at cheap fares. On 
their side the Oorporation undertake to lay down rails of the most 
approved type, to equip the lines on the trolley system, and to supply 
electric energy at & fixed charge, namely, 2d. per unit for the first 
100,000 units, and reducible to 1d. per unit when the full quantity of 
power is consumed. Some of the advantages claimed for the 
ment are that the Corporation will be assured of а fair return on the 
capital they have invested, and a profitable use of their electric plant, 


во that they will secure a good return to the ratepayers, without in- 
curriog any responsibility for the actual working and conduct of the 
tramway business. The company, on their side, anticipate material 
advantage, because the charge for electric power under the lease will 
be far less than the cost of the steam or horse haulsge, which the 
now use. The future extension of the tystem, they also anticipate, w 


bring St. Helens into direct connection with Liverpool at lower fares 


than are now charged by the railway companies. 

Hull.—Mr. Edward Nicolle, the contractor for the re- 
laying of the roads at Hull in connection with the construction of 
the electric tramways, has filed his petition and been adjudicated a 
bankrupt. We understand that the Hull Corporation is itself at the 
moment pushing forward the preparation of the tramway track. 


Salford.—The electrical engineer has submitted his 
estimate of the cost of the trolley line equipment for the Salford 
tramways as follows :—Poles, £14,000; trolley lines, £8,000; tele- 
phone and test wires, £4,C00 ; section pillars, £2,000; bonds, £4,000; 
total £32,000. It was decided to submit a copy to each member of 
the Electrical Committee, to Mr. Hopkinson, and to the borough 
treasurer. It was decided to borrow £200,000 for the laying of the 
new tramway lines. 


Speed of Electric Cars.—The Board of Trade will hold 
an inquiry on 23rd inst. with reference to the application of the 
Dublin Tramways Company for an increase of speed on the Southern 
District line. 

The Dublin Corporation thinks that seven miles an hour should be 
permissible in the ordi open streets, five miles in congested 
streets, and four miles an hour at the facing points, where there was 
a great deal of danger. 

The Clontarf Commissioners will allow a speed of 10 miles an hour 
between Annesley Bridge and Dollymount. The company wanted 


to increase to 12 miles. 


Swansea.—The negotiations which have for months past 
been proceeding between the British Electric Traction Company 
and the Swansea Corporation with reference to the street widenings 
necessary for the provision of additional passing places have been 
brought to a head. Without imposing any conditions as to how or 
where the money shall be spent, the Traction Company have agreed to 
pay over to the Corporation treasury a sum of £5,000, the ор 
tion, on their past undertaking, to give the company such facilities 
for conducting their traffic as the Corporation would themselves pro- 
vide were they carrying out the undertaking. 

There is just now a revival of the report published some months 
back that the Electric Traction Company are negotiating with the 
Swansea and Mumbles Railway Company for the acquisition of 
the line and the adoption of electrical power. 


Withington.—- At а recent meeting of the District 
Council the Parliamentary Committee reported that the Moss Side 
Council had resolved to give notice of their intention to apply for 
ап Áct of Parliament for the working of the tramways in their 
district, and the committee recommended that the Withington 
Council should promote а similar ВШ in the ensuing session. The 
committee also resolved that in the event of an arrangement being 
come to with the Manchester Corporation to work the tramways, the 
Bill should not be proceeded with. The clerk was instructed to 
arrange for an in ew with the Tramways Committee of the Oor- 
poration to discuss terms upon which the Corporation will lease the 
Withington trams. The clerk is to render an account of the e 
incurred in obtaining the electric lighting order, to the Manchester 


Corporation. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rates.—In an article dealing with the cable rates 
char by the Eastern Extension Telegraph Company, published 
in the Investors’ Review for October 21st, the following paragraph 
appears :—'' One striking feature, however, is brought out by our 
examination of this question, and that is, the high rate charged to 
India compared with other cen: places in the world. This rate is 
in the bands of tbe Eastern Telegraph Company, and so does not fall 
under tbe control of the Eastern Extension Com ү тою system 
only commences at Madras on the eastern coast of In When one 
considers that the rate to India is still 4s. per word, and that for 
1s. 6d. per word more one may communicate with Ohina, or that for 
9d. per word more with South Australis, the Indian charge appears 
oppressive. No doubt the high rate is partly traceable to 
the fact that 'India' means any place India, and that 
the charges of the Indian Government for the use of the 
landlines represents a part of the 4s. per word. Even allowing 
for that, the charge appears high when it is found that the rate to 
Alexandria—more than half way—is only 1s. 7d. per word, while to 
go almost as far again—to New Z:aland—only 5s. 2d. per word is 
required. The volume of messages must be all in favour of India, 
and the huge business done with our great dependency should cer- 
tainly lead to an expansion in the Eastern Company's earnings 
sufficient to soon recoup it were it to grant a liberal reduction in its 
present cable rate.” We are glad to notice the remarks con 

the high rates which are at present charged to India, compared with 
the rates to other important places in the world. We do not, however, 
agree with the Investors Review in tracing the cause of this to the 
charge of the Indian Government for the use of landlines. A tele- 
gram from London to Bombay costa 4s. per word, and the charge per 
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word throughout India from any one part to the other (with the ex- 
ception of Burmah) is 2 annas, or, say, 3d. word. Even were 
V slight proportion of the 


Cable Steamer.—Messrs. D. J. Dunlop & Co, of 
Greenock, have received an order to build and engine a cable-laying 


steamer of 1,200 tons register for the German Maintenance Company. 


Canadian Telegraphs.—We learn from the Canadian 
Gazette that the Public Works Department at Ottawa bas been 
making excellent progress this year on the telegraph line along the 
north shore of the St. Lawrence, and there is little doubt that the 
entire line will be completed to Belle Isle, and a short cable laid con- 
necting the island and the mainland before the close of next season. 
This will be a very great convenience to the shipping interests, as it 
will enable vessels to be re at Montreal within a few minutes 
after they enter the Strait. The cable to the Magdalen Islands has 
also been put in good order, and the cable to Anticosti Island has 
been for the first time since 1891. 


The City Police and the Telephone.—The Police Com- 
mittee of the Oorporation have recently considered the question of 
the advisability of connecting the City Police Stations by telephone. 
The City Press recently made inquiries at the head-quarters in Old 
Jewry, and gatbered that the authorities were in no way anxious to 
possess the advantage of the telephone, as their present system of 
telegraphic communication was complete and worked admirably. 
The City Press is, however, of opinion that the chief officials of the 
AT force would find a dual system of communication of immense 
value. 


Gutta-Percha Planting in the French Congo.— 
From the Politique Coloniale of October 8th we learn that Mr. P. 
Bourdazie, who was engaged in a Government mission to the French 
Congo, took there with bim & large number of Wardian cases of 
India-rubber and gutta-percba plants (Jsonandras, Heveas, and 
Castilloas) for introduction into that colony. It is much to be 
regretted that in the Straits Settlements and protected native States 
of the Malay Peninsula, which afford so many natural facilities for 
the growth of these plants, no steps seem to have been taken to com- 
pensate for the wholesale destruction, we may almost say the extino- 
tion, of the gutta-percha trees in these districts, to which we have to 
look almost entirely for our supply of gutta-percha. We learn that 
owing to the rise in the price of India-rubber some of the coffee 

lanters in Selangor have seriously taken up the subject of planting 
ndia-rubber trees, and that there will be several thousands of acres 
planted by the end of this year. 


The National Telephone Company's Defence.— 
We reproduce the following letter, written to the Times by Mr. 
W. E. L. Gaine, general manager of the National Telephone Com- 
pany :—" Bir,—In reference to the debate which took place relative 
to the telephone service in the London County Council on Tuesday 
last, a report of which appeared in the Times of yesterday, I have to 
ask you, on behalf of the company, to afford me the opportunity of 
placing a few facts before your readers. It is charged against the 
company that its service in London is Ine ficient and inadequate. М 
reply is that to whatever extent 16 may be so at this moment is 
entirely the fault of the London County Council. In May, 1896, the 
company applied to the County Council for the consent of that body, 
аз req by the Telegraph Act, 1892, to enable the company to 
place its wires underground—the only solution of the serious dim. 
culties which otherwise beset the company from the use of overhead 
wires. Prolonged negotiations followed, and finally terms were 
agreed and embodied in a series of resolutions passed by the County 
Oouncil on June 1st, 1897. Nothing further remained to be 
done but to prepare and execute a formal agreement to 
give effect to the bargain. These поша. it wil be 
seen, occupied rather more than a year. It took the County 
Council nearly seven more months to prepare the draft of the 
formal agreement, and this document was submitted to the company 
for consideration on January 29th, 1898. It wasthen found that two 
additional conditions not forming part of the bargain had been 

These conditions were—(1) That the company should make 
а wayleave payment to the Oounty Council which would impose a 
burden upon the company amounting to several thousand pounds per 
annum, and (2) that the company should reduce its tariffs to an 
arbitrary scale as fixed by the County Council, which would involve 
the company in an immediate loss of revenue of upwards of 
£40,000 per annum, The company considered that the importation 
of these conditions after more than 12 months had been spent in con- 
cluding the bargain was not in accord with good faith. The company 
replied that, as it bad agreed to make wayleave payments to а large 
number of provincial cities and towns, it was willing todo so in the 
case of London, but pointed out that, differing from the provincial 
cities, the County Council was not the road authority, and that it could 
only do so if the County Council indemnified the company against 
any claims which might be made by the road authorities in the 
metropolis, and, as regards tariffs, it respectfully declined to discuss 
the impossible proposition submitted to it, but offered to agree to fix 
the company's present tariffs as the maximum charges to be made, 
and to come under an obligation to supply all intending users equally 
and witbout undue preference. On y 19th, 1898, the County 
Conncil broke off the negotiations. The position may, tnerefore, be 
summed up as follows: — Twelve months ccoupied in negotiations, 
finally resulting in a bargain being arrived at; farther 12 months 
occupied in preparing a formal document to give effect to the bargain; 
finally resulting in the County Council withdrawing from it. On the 
Srd inst. there were 992 people in London waiting to be joined up to 
the company's system. As regards the bulk of these, they will have 


to wait an indefinite time, on acoount of the difficulties in the way 
of the company in physically connecting their premises with its 
exchanges, owing to the want of facilities which it is in the 
wer of the Oounty Council to give. Whether it is or is not 
sirable to import competition into such а service as that of 
the telephone appears to the company to afford no reason why the 
company should be denied facilities for doing its work. Even if 
competition is set up it must, in the nature of the case, take years 
before it can meet fully public requirements, and in the meantime 
the public suffers and blames the company for not doing the im- 
possible. І see that it was stated in the course of the de that 
the Highways Committee is prepared бо recommend the requisite 
facilities being given to the company, if the company will concede to 
London similar terms as to tariffa and wayleave payments as the 
company has given to Manchester, Liverpool, and other towns. The 
ре of London is not comparable with that of any other town. 
t covers an area of 634 square miles. The working cost of a tele- 
phone system throughout this great area is nearly double what it is 
anywhere else, and the tariffs must therefore be proportionately 
higher. At the same time I may add that the company is considering 
whether it cannot meet the requirements of s users and those 
requiring a more limited service. It is the intention of the company 
to invite the Oounty Council to re-open negotiations, and it will not 
be the fault of the company if a proper arrangement is not come to. 
Let me give one instance of the treatment to which the company is 
subjected. When the bargain was concluded with the County 
Council on June 1st, 1897, the company was allowed to go on with 
certain portions of underground work which were very urgently 
needed. Amongst the works authorised is a system cf pipes for 
upwards of 6,000 miles of wires, which the company has laid down 
in the districts governed by the Holborn Board of Works and the 
Vestry of St. Giles, all centring проп a large exchange of the oom- 
y situate at the corner of Holborn Viaduct and Ві. Andrew 
treet. These pipes are stopped close to the north-west corner of 
Holborn Viaduct, and for months they have been lying idle, and so 
far as can be seen are likely to remain so, because the company can- 
not obtain from the local authority the permission to carry them 
across one road and into the exchange. In conclusion, I have only to 
say that it is not reasonable to blame the company for the deficiencies 
of its service if proper facilites are refused, and every impediment 
and difficulty p in ite way.” 


“ Penny-a-Word."—Mr. Henniker Heaton is now ad- 
vocating a penny-a-word electrical telegraph system for drawing the 
peoples of the British Empire still closer together. 


Religion and Telegraphy.—The Gazette de France com- 
plains that France is still depending on English submarine cables, 
and " that in 1887 a convention with a French company was rejected 
on account of its being headed by militant Catholics.” Sarely, some 
other explanation than tbis can be found ! 


The Telegraph Wire Export Trade.—Although the 
returns just issued regarding the exports from this country of tele- 
graph wire and apparatus connected therewith during October are a 

ittle more favourable than was the case in September last, there is 
not the activity prevailing recorded two or three months ago. The 
exports for the month just ended attained a value of £89,319, as 
compared with only £35,411 in the рее month and £47,746 in 
October last year. Taking the year, however, so far as it has gone, it 
has been, on the whole, very satisfactory, the for the 10 
montbs ending with Octoberhaving amounted to £936,721, asagainst 
only £794,621 in the corresponding period of last year and £699,905 
in the first 10 months of 1896. 


Telegraphie Interruptions and Repairs:— 
CABLES. Down. | 
West Indies— 
Zt. Lucia-8t. Vincent .. Bept. 24th, 1898 .. ho de 
Amason Company's cable— 
Oable beyond Gurupa ... June 8th, 1898 i ses 
Bolama-Bissao see .. June 21st, 1898  ... Nov. llth, 1898. 


Repaired, 


Pernambuoo-Oeara .. .. Oct. 19th, 1898. 

Saint Louis-Novonha . Oct. 17th, 1898  ... ds 

Рага- see eee Nov. 15th, 1898 eee one 
LANDLINNES. 

Saigon-Bangkok  .. .. Nov. 9th, 1898  ... Nov. 10th, 1898. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and poste, cables and 
other street works, travelling crane, &o., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. Вее our Official Notices” this week. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
u Official Notices " November 11th. 


Dublin.—December 5th. The Dublin United Tramways 
wes aq ln 8 p^ receive tenders for the supply ога 
stores, inclu car fittings, iron, steel castings, ; trical 
supplies, &., &., for the year ending December 31st, 1899. Infor- 
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mation can be obtained, and p seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
$nd. Forms of tender 1s. each. 

Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
HP. at Richmond District Lunatic Asylum. See cur Off cial 
Notices " this week for particulars. 

France.— November 28th. Tenders are being invited 
until the 28th inst., by the municipal authorities of Anzin (Nord), 
for the concession for the lighting cf the town during a period cf 40 
years, either by gas or electricity. Tenders to be sent to La Mairio 
d’Apsin (Nord), whence particulars may be obtained. 

Glasgow,—November 22nd. Tte Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dundas. Specifications, &., 
from Mr. W. A. Chamen, electrical engineer, 75, Waterloo Street, 
Glasgow. Bee our “ Official Notices" November 4th. 


Halifax.—The Corporation wants tenders for meters, 
transformers, and atc lamps. Bee our “ Official Notices " this week. 


Hill of Howth.—November 19tb. The Great Northern 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be erccted at Sutton, near 
Dublin, viz :—Lancashire boilers, with or without mechanical st kers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, 8.W. See our “Official Notices " 
November 4th for further details. 

India.— November 28rd. The East Indian Hailway 
Company is desirous of introducing electrically-controlled bloc 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, . O. 

Midd lesbrough.— November 29th. The Electric Lighting 
Committee is mreny tenders for the supply and erection of 

and boiler house pne slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulatore, supply and layirg 
of cables, meters. Specifications, &c., from tke ccneulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “Offcial Notices " 
October 28th for further particulars. 

Sulford.—December Ist. The Electric Ligbting Com- 
mittee want tenders for the supply and erection cf the followin 
plant for the Electric Light Committee. Section (1) boilers; (2 
engines; (3) dynsmos; (4) boiler feed pumpe, &o.; (5) mechani 
stokers ; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &с., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 

Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the etreets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs, 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C. 


Shanghai.—The Shanghai Manicipal Council invites 
tenders for a concession for a period of 30 years for the exclusive 
right of establishing ard working a telephone system in Shanghai, 
Plans may be seen and particulars obtained on application to Meseres. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E O. 
Bee our Official Notices this week. 

Waterloo-with-Seaforth (Lancs.).—November 26th. 
The Urban District Council invite tenders for the supply of 16 elec- 
tric arc lamp columns and carriers. Specifications and further 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. O. E., 
surveyor to the Council, at the Town Hall. > 


CLOSED. 

Aberdeen.—The following is a list given in the Contract 
Journal of the firms tendering for the supply of meters, service cables, 
and fuse boxes during the year ending August 91st, 1899, for the 
Corporation Electricity Works:—House service cable: British 
Iosulated Wire Company, Limited, Prescot; Callender's Cable and 
Construction Company, Limited, London (accepted); Western Elec- 


tric Company, North Woolwich; Siemens Bros, & Co, Limited, 
y, Limited, Helsby; 


London; Telegraph Manufacturing Oom 

y's Telegra : ted, London. House 

fuse boxes: A. Spark, Aberdeen ко 
W.; 


tric Company, Limited, Glasgow. Electricity supply meters: 
Pebny-in-the-Blot Syndicate, Limited, London; В. Z. de Ferranti, 
Limited, Hollinwood (accepted); Venner & Co, Westminster, S. W.; 
General Electric Company, Limited; British Insulated Wire Com- 
pany, Limited; Premier Electricity Meter Company, London. 
Bournemouth.—The following were the tenders sent 
in for the supply of steel masts for aro lamps for the Square and 
Pier Approach, Bournemouth, Mr. F. W. Lacey, M. Inst. O. E., borough 


engineer and surveyor :— 
?" metal, 4” metal. 
Each. Each. 
McDowall, Steven & Co., Ltd. .. .. £280 0 0 £245 0 0 
| 00 "100 0 


John Spencer, Ltd. .. .. .. 1120 
* (Accepted for 3 · inch metal), 


Bournemouth.— The following is a list of the tenders 
and schemes for the supply and fixing of a steam pump, donkey pump, 
and surface condenser for the Council, Mr. F. W. Lacey, boroug 


engineer :— 


Goddard, Massey & Warner, for compound condensing 

plant, high finish ee ee ee ee . э ae £ ,027 0 0 
*Do., do., simple condensing engine vs vi 515 0 0 
Worthington Pumping Engine Company, compound con. 

dening engine 648 0 0 
Do., do., triple expansion condensing .. «3 - m 698 0 0 
Pulsometer Engineering Company, Limited, compound 

condensing engine А T - ain d d 


Tangyes, Limited, simple condensing і ; S T T 
* Accepted. 
The tender and scheme submitted by Messrs. Goddard, Massey and 
Warner, for forced draught to existing boilers at Bournemouth 
pumping station has been accepted at £120 10s. 


Hull.— The Electric Lighting Committee on Tuesday 
accepted the tenders of Messrs. T. Parker & Co, Limited, for sw.tch- 
boards, traneformere, and motor generator at £8,630; Messrs. Siemens 
Bros. for cables, &, at £10,654 153 ; and Messrs. Barker & Aspey 
(Hull) for pump condensers and steam water pices at £915 16°, 4d. 
All the tenders were in connection with the East Hall extension. 


Leigh.—Tte Local Government Board having sanctioned 
the loan of £10,216 asked for by the District Council for the pur- 
poses of electricity works, the Gas, Water, and Electricity Com- 
mittee of the Council have accepted the following tenders: Mather 
and Platt, Ltd., Salford (1) for the supply and fixing of steam 
дупатов and steam and exhaust pipes, £2,784, and (2) for the supply 
and fixing of a water softener; the Chloride Electrical Storage 
Syndicate, Ltd., for the supply and fixing of accumulafors, £1,500, 
and £85 per annum for maintenance (if required); British Insulated 
Wire Company, Ltd., Prescot, for the supply and laying down of 
mains and underground work, £1,539 19s. 3d.; Chamberlain and 
Hookham, Birmingham, for supply of 60 meters, £304 103.; James 
Carrick & Sone, Ltd., Edinburgh, for the supply and fixing of an 
overhead travelling crane, £196. The works will be erected on 


ground at the gas works. 


Rathmines and Rathgar.—The Township Commis- 
sioners at their meeting last week, on the recommendation of the 
consulting engineer, Mr. Robert Hammond, decided to accept the 
following tenders for the plant for the township electrici'y works: 


Section A.—Boiler house plant— Three 80 x 8 feet Lancashire 
boilers and accessories, mechanical stokers, feed pumps, injector, 
economiser, electric motor, Messrs. R. Taylor & Sons, Marsdon . £2,924 
SECTION B.—Engine house plant-—One 800-kilow&tt and one 150-kilo- : 
watt high speed steam dynamos, and accessories, motor trans- | 
former, spare parts, &c., Messrs. Mather & Platt, Limited, Man- 
chester... - 85 ds - са p 2s Vs .. £6,886 
SRCTION D.—10-ton overhead travelling crane, Messrs. Higginbottom | 
and Mannock, Manchester .. 25 vs ix = TS . £264 
SrcrioN E.—Switchboard and instruments, Mr. James White, 
Glasgow .. T " ad id T 25 sty ae .. £1,181 
SEcTION F.—Accumulators, The Tudor Accumulator Company, 
Limited ee ee oe ee ee eo ee oe ee oe £1,958 
Section G.—Underground work—trenching, cables, &c., British 
Insulated Wire Company, Limited, Prescot... 20 T 
Section J.—Meters, Messrs. Ferranti & Co., Limited, Hollinwood £500 


, 


FORTHCOMING EVENTS. 


Friday, November 18th.—At 8 p.m. Institution of Civil Engiceers, 
Students’ meeting. Paper to be read, " Liquid Air: 
& short description of its Production, and summary of 
its Application to the Chemical or other Industries," 
by Cecil Lightfoot, Stud Inst.C E. Mr. W. H. Preece, 
C.B., F. R. S. (president), in the chair. 

Monday, November 21st.—At 8 p.m. Society of Arts. Acetylene,” 

; by Prof. Vivian B. Lewes.. Cantor Lecture No. 1 on the 
history of acetylene; methods of formation; the 
chemistry of acetylene; the part played by acetylene ia 
ordinary luminous flames. 

Tuesday, November 22nd.—4At 8 p.m. Institution of Civil Engineers. 
Paper to be farther discussed, “ Electrical Transmissicn 
of Power in Mining.” By W. B. Esson, M Inst. C. E. 

Wednesday, November 23rd.—At 8 p.m. 8 ciety of Arts. Lecture 
on "Long Distance Transmission cf E:cotrio Power,” 
by Prof. George Forbes, F. R. S. 

Thursday, November 24th.—At 8 p.m. The Institution of Elcctrical 
Engineers. Adjourned discussion on Rotatory Con- 
verters,“ by Prof. S. P. Thompson, F. R. S., vice- 
president. 

Friday, November 25th.—At 5 p.m. Physical Society. Agenda: 

" "On the Properties cf Liqoid Mixtures" by R. A. 
Lehfeldt. “On certain Diffra:tion Frivges as applied 
to Micrometric Observations," by L. N. G. Filon. | 

Electro-H irmonic Concert. Ladies’ night. 


Wednesday, November 30th.—At4p.m. Royal Society. Anniversary 
meeting. At7p.m.: annual dinner at Hotel Metropole. 

Wednesday, December 7th.—Institution of Electrical Engineers, 
Annual Dinner, Grand Hall, Hotel Cecil, 
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NOTES. 


The Institution of Electrical Engineers.—The first 
meeting of the Institution of Electrical Engineers after the 
recess was held at the Institution of Civil Engineers on 
Thursday evening of last week, the 10th inst. Mr. J. W. 
Swan, president, in the chair. The President alluded to the 
loss sustained by the Institution by the deaths of Mr. 
Latimer Clark and Dr. John Hopkinson. Mr. Latimer 
Olark died at the ripe age of 76, after 40 years’ work in 
electrical engineering, beginning with that branch iu which 
the applications of electricity first took shape—telegraphy. 
Into the narrow space of 49 years Dr. John Hopkinson had 
crowded а vast amount of valuable and enduring work. His 
valuable contributions ranged over the period from 1881, 
while he was a member of council, 1882—85; vice-president, 
1886—89; and president in the year 1890 and again in 
1896. His most important papera were two on the pro- 
pagation of magnetism in 1884 and 1885, and that sub- 
mitted to the Royal Society in 1886 in conjunction with his 
brother, Dr. Edward Hopkinson, which embodied the com- 
plete theory of the dynamo. His name is identified with 
electrical distribution by the invention of the three-wire 

tem, and it. cannot be dg nr that to his patriotism 
the nation is indebted for the initiation of the corps of 
Electrical Engineer Volunteers. The President spoke feel- 
ingly of the sinoere sorrow and great regret which the 
Council felt in having to record the loss of these two 
eminent members of the Institution, and felt it would be the 
wish of the members to unite in expressing such regret, а 
motion unanimously accepted by the meeting in silence. 
Prof. S. P. Thompson then his paper on “ Rotatory 
Converters,” and afterwards showed a series of lantern slides 
illustrative of the apparatus described. The paper occupied 
so much time that the discussion was merely opened by 
Mr. Field in congratulatory terms, and was then adjourned 
until the 24th inst. 


The Smoke Problem.—The London County Council is 
riding a high horse in regard to the gt Ht Lambeth and 
the smoke nuisance in that district, The Council has 
already, owing to the alleged default of the Vestry, taken 
proceedings against two firms, and is now seriously com- 
plaining of three other works. One of these is the generating 
station of the Electricity Supply Company in Commercial 
Road. Dr. Joseph Priestley, the Lambeth medical officer of 
health, has made a detailed inspection of the various works, 
which have been under observation for some months past. 
With regard to the electric light station, Dr. Priestley 
says :—“ I find that there are at present nine boilers in use 
on the works, five of which were made by Messrs. John 
Brown & Co., and fitted with Ellis & Eaves’ smoke el 
ү (induced draught), апа the other four by Mesers. 

ornsby, of Grantham (with open grids), I have had this 
factory under observaticn for some little time, and, as the 
result of verbal cautioning and notice, the firm have erected 
three extra (additional) boilere, made by Hornsby, of 
Grantham, and are in course of erecting a new (additional) 
shaft, the draught being previously insufficient, as also the 
boiler power. With this extra boiler plant and the additional 
new shaft (which will considerably increase the draught), 
there should be no farther nuisance, and, considering these 
works are well in band and will be completed in a few 
months, I am not in a position to advise the Committee to 
take further action before the magistrate for the present. 
Notices have been already served.” The medical officer 
adds that it appears to him. the Council limita itself 
to making observations by means of coal and police 
officers, without examining the premises and finding 
out the cause of such temporary smoke nuisances. He 
is satisfied that if a responsible officer of the Council 
‘would visit the premises along with the Lambeth “smoke ” 
inspector or the medical officer, he would conclude that it 
would be unjost for any public body to harass the occupier 
under such conditions by taking further proceedings before 
the magistrate, at all events, for the present. Speaking 
generally, this expression of opinion is a clear explanation 
of the position of affairs in other districts. The County 
-Council seems to take up а position which is not warranted 
by the oiroumstanoes of the case, 


Motor Cars.— The third annual meet of the Motor Oar 
Club took place on Monday morning in Whitehall Place. 
About 80 vehicles went as far as Sheen House, Richmond 
Park, where they were joined by about 20 others. The Times, 
commenting upon the trip, says: —“ There was nothing of a 
very novel nature among the vehicles that took part in the 
run, the most striking being, perhaps, the jaunting car that 
headed the procession, and the big. omnibus that followed in 
the rear. Builders do not appear to suffer from any excess 
of imagination, and their products are chiefly obvious adap- 
tions of familiar horse-drawn types. At the same time it 
may be admitted that the motor car is gaining in general 
elegance, owing to increased attention to details of finish, 
and partly, perhaps, to the fact that people are becoming 
more accustomed to its appearance. As to the material used 
for propelling purposes, oil, with various forms of motor, 
was far and away the most common. Indeed, except 
for а number of the electric cabs that are now to be seen 
daily in the London streets, electricity and steam were practi- 
cally unrepresented.” A dinner was held at the Hotel 
Metropole in the evening. 

The same night, at the Savoy Hotel, the Antomobile Club 
of Great Britain and Ireland held a dinner to commemorate 


the second anniversary of the Locomotives on Highways 


Act. Mr. R. W. Wallace, Q.C., presided, and among those 
present were Lord Suffield, Mr. J. W. Swan, and Mr. 


Alexander Siemens. 


The Engineering Trade.—A conference between the 
masters and men employed in the engineering trade took 
place on Thursday last week at the Hôtel Metropole. The 
representatives of the Employers’ Federation, having held a 
preliminary meeting at the hotel, met in joint conference the 
үл of the Amalgamated Society of Engineers, 
who had also held a preliminary meeting at the offices of the 
society in Stamford Street. At the end of the sitting, Mr. 
T. Biggart, secretary of the joint conference, stated (says 
the Times) that various questions had been brought by 
conference under the provisions for avoiding disputes agreed 
upon in the recent terms of settlement. An application from 
Sheffield for a general advance of wagea and for a reduction 
of working hours had been disposed of. A mutual recom- 
mendation had been agreed upon between the re tatives 
of the masters and men assembled in London, which recom- 
mendation would be submitted to the parties concerned in 
Sheffield for their consideration in due course. An applica- 
tion from Dundee for a general increase of wages was also 
considered, and а recommendation, which will be submitted 


to the men, was agreed to on both sides. The exact terms 


of the general recommendation will not be made public 
until they have been considered by those locally interested. 


The Bradford Tramway Accident.—Major Cardew's 
report to the Board of Trade after his inquiry into the Brad- 
ford electric tramcar accident has been received in Bradford. 
In it he states, according to yesterday's Times, that in his 
opinion the accident was due to the car not being run 
within the limit of speed—namely, six miles an hour —and 
the unfortunate combination of a driver with very little 
experience and a condactor with none at all, but with a little 
knowledge, which is proverbially a dangerous thing, а 
slippery road, and extra pressure on traffic due to Barnum’s 
Show. The driver used the brake-power in an injadicious 
manner, but the conductor put on the hand-brake and thus 
deprived the driver of full control of the brake-power. He 
also caused the trolley to be disconnected, thus depriving 
the driver of the power of reversing, which might have pre- 
vented the accident. Major Cardew considers that the 
brake-power was ample, and that by means of the graduation 
of the electric brake the s can be regulated with ease 
and certainty provided that six miles an hour is not 
exceeded. He approves the addition of a slipper brake. 
The Bradford cd ser Tramways Company considered 
the report on Wednesday, and decided to accept liability, 


and agreed to see that a speed of six miles an hour was 
observed. 


Motor Cars.—Prof. H. Hele Shaw, LL.D., has been 


lecturing at Liverpool on “The Modern Motor Vehicle and 
its Future.“ EE DE 
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What Happened to Kershaw !—So the cat is опо! the 
bag at last! What earthly reason was there," said Mr. Howlett, 
at a meeting of the Shoreditch Vestry, the details of which 
our readers will peruse with mixed feelings, “ for indicating 
an inflated profit 70 show up the electrical papers ?" Our 
contemporaries, eqnally with ourselves, will have learnt with 
heartfelt regret that poor Mr. Kershaw, after keeping up such 
a defiant attitude on the profitable natnre -of the Shoreditch 
dust destructor for some 12 months, should now be com- 
peHed to-eat humble-pie in large mouthfule, and instead of 
showing up the electrical papers, he has only succeeded in 
making a rare exhibition of himself. Such a complete 
climb down we have seldom seen, and we can but feel some 
slight gratification that our frequent criticisms of this 
destructor scheme should have been so absolutely justified by 
the result. Mr. Kershaw is donbtless a sadder, 1f not a wiser 
man, and it is to be hoped that the object lesson afforded by 
Shoreditch will not be lost sight of by vestrymen generally 
who would pose as authorities on matters which only an 
engineer can possibly understand. It is rather late in 
the day to say that his remarks at the opening of the 
Shoreditch station were based upon information supplied 
by the contractors, and such an excuse comes with a bad 
grace from a gentleman of Mr. Kershaw’s boundless aseurance. 
Perhaps the most remarkable utterance of all at this extra- 
ordinary meeting was the statement of the accountant that 
he had not audited the accounts, which had been. sent to 
him to be looked over, with instructions not to make any 
alterations. However, we shall probably deal with the subject 
further in our next issue, by which time Mr. Kershaw will 
possibly have become а convert to the views expressed by 


the electrical papers. Bat the alpha and omega of Mr. 


Kershaw can only be properly appreciated and thoroughly 
relished by а perusal of the articles and correspondence on 
the refuse of Shoreditch which have appeared in our columns 


‘since the date of the opening ceremony. 


Lectures.— Mr. Thomas Rouet, of Newton Stewart, 


yesterday delivered at. Wigtown a lecture on “Light,” 
tracing the developments from “ mutton fat cruizie " to elec- 
tricity and acetylene gas. This is the first of a course of a 


dozen lectures which Mr. Rouet will deliver in various Scotch 


towns and districts within the next week or so. 

© Mr. A. H. Gibbings, last Friday, delivered a lecture before 
the Bradford Scientific Society on “ The Application of the 
Electric Motor to Small Industrial Purposes, and its Effects 


on Trade and on the Community Generally.” 

Dr. Fleming, on 8th inst., delivered a lecture in the Black- 
burn Town Hall on * Electricity“ 

On Monday last a lecture was delivered in St. Catherine's 
Schoolhouse, Dablin, by Prof. Barrett, on * Electric Trams.“ 

On 10th inst. Prof. A. Jamieson delivered the last lecture 
of his series on “ Electric Railways and Tramwaye,” at the 


Glasgow Technical College. 


Memorial to Dr. Hopkinson. — Alderman John 


Hopkinson, the members of his family and near relatives, have 


offered to the Owens College, in memory of the late Dr. John 
Hopkinson, a gift of £1,600 to cover the expense of building 
the dynamo house connected with the new Physical Labora- 
lory. It is hoped that by additional contributions from 
friends, who desire to sce a suitable memorial to Dr. John 
Hopkinson in Owens College, where he was a student for 
three years, it may be possible to complete and equip the 
annexe containing, in addition to the dynamo house, a 
number of rooms devoted to electro-technics, and that the 


whole may be known as the Dr. John Hopkinson Electro- 
technical Laboratory.“ | | 


The Importation of Foreign Dynamos.—It may sur- 
prise American electrical engineers, says the Electrical World, 
who have b2en congratulating themselves of late on the use 
of American electrical machinery in foreign lands, to find 
that three large direct-coupled alternators have been built 
by Messrs. Brown, Boveri & Co., Baden, Switzerland, for an 
American gold mining company. The machines are of the 
fy-wheel field magaet type, mounted on the ahafts of three 
Gross-compound horizontal Allis-Corliss engines. 


755 
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An Interesting Function,—On Friday evening last a 
large and distinguished party assembled at the Hotel 
Métropole, when a dinner was given by the Chemical 
Society to the following past presidente, who have been 
Fellows for half а century :—Sir Joseph Henry Gilbert, 
Sir Edward Frankland, Prof. William Оор, Sir Fredk, 
Augustus Abel, Dr. Alex. William Williamson, and Dr. 
John Hall Gladstone. The chair was taken by the 
president of the Society, Prof. Dewar, who, in proposing 
the toast of the past presidents, said the laboura of these 
men had added enormously to the resources of mankind. 
As experimentalists their equals were not likely to be feen 
again, and they had rendered the science of chemistry more 
-glorious than it ever had been. 


. Boiler Fatality at Messrs. Siemens's Works. — On 
Saturday last a serious boiler accident occurred at the works 
of Messrs. Siemens Bros, Woolwich. Three men were 
engaged cleaning out а boiler, which was connected with two 
others, when the exhaust of one of them was let into the 
boiler that was being cleaned. The result was that two men 
were killed, and a third received slight injuries. An inquest 
on the bodies of the two men was held at Greenwich on 
Wednesday. Evidence having been given by the manager 
and others, the jury returned a verdict of * Accidental 
death,” and added a rider that boilers whilst being cleaned 
out should be disconnected. 


Theta - Phi Chart.—We have received from Messrs. 
Albert Frost & Sons, of Rugby, a copy of Captain Sankey’s 
Theta-Phi Chart, which embodies in graphio form the pro- 
perties of steam from 100? to 400? F. for the purpose of the 
thermo-dynamic investigation of steam engine performance. 
These charts are sold at 3s. each. They are clearly printed, 
and may also be had mounted, and at a reduction for 
quantity. Р n 


| SDN EORUM Vacant.—The Newington Vestry want a 
resident electrical engineer to take charge, under the consulting 
engineers, of the erection, &c., of machinery at the new 
electricity works, and to afterwards гов the plant. Salary 
.£250, See our “ Official Notices this week for particulars. 

A. technical instructor is wanted by the Indian Govern- 
‘ment for the Thomason Engineering College, Roorkee. 
See our “ Official Notices." 


. Stretford Electric Lighting.— On Tuerday the Council 
resolved to appoint Mr. R. P. Wilson, of Westminster, at а 
stated fee, to advice as to the varions schemes relating to the 
supply of electricity. 


Bed ford Telephones.— The Town Council on Wednesday 


resolved to apply for a telephone license. Am 


Obituary.—The death is announced, at the age of 60 
eare, of Mr. Thomas Moore, of Northwich, a director of 


the Northwich Electric Light Company. 


The Heilmann Locomotive.—The Revus Internationale 
de i'Electricilé commente very favourably upon the last 
Heilmann engine now running on the Puris-Havre line. Par- 
ticular note is made of the easy running and freedom from 
vibration, which is very creditable to a colossng.of 120 tons 
weight. We look forward with interest to further reports. 


Electric Motors in Shipyards.— It is stated that a full 
equipment of electric motors is being put down at the yards 
of Sir James Laing & Sons, at Sunderland, for driving the 


machinery. 


Manchester Trams.—The City Council on Wednesday 
decided, after considering an exhaustive report by a special 
committee, to adopt the overhead wire system for working 
tbe municipal trams. The Council also a^cepted a recom- 
merdation to abolish all meter charges, which means a loss 


on revenue account of £2,000,per annum, 
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CITY NOTES. 


The Cubs Submarine Telegraph Company, Limited. 


Tun directors’ report for the half-year ending June 30th, 1898, to be 
presented at the meeting to be held on November 23rd, at Winchester 
House, E. O., says :— 

The directors beg to submit, duly audited, the balance-sheet and 
accounts for the half-year ended June Soth last. From these it will 
be zeen that the total receipts amount to £38 504 2s. 8d., and the 
gross expenditure to £8,091 11s. 3d., leaving a sum of £25,419 11r, 50., 
which, added to the balance cf £3,254 8s, 114, brought from the last 
account, leaves £28,€67 Os. 4d. at the credit of revenue account, The 
traffic receipts show an increase of £7,916 15°, Id. as compared with 
the corresponding pericd of last year, which abnormal smount is 
mainly due to the continuance of the insurrection, followed by the 
Bpanish-American war, The вош of £15,553 8». 10d. bas been added 
to the reserve fund, which, after deducting £7,550 15s., the balsnce of 
ccst of the Manzsnillc-Santisgo cable, and £4,002 13». 10d. for cable 
repairs, now stende at £110,000. The dividend on the pre ference shares 
will absorb £3,000, and leave £10,113 11s. 6d,, out of which tbe directors 
recommend the payme nt of a dividend at the rate of 6 per cent. per annum 
anda bonus cf 2e. per share on the ordinary shares, both free of income- 
tag, the balance, £3,713 11s. 6d., being carried forward to the current 
balf-year. The cable between Marsanillo and Bantiago was success- 
fully completed in February last, and the brcken Cienfuegos - Santiago 
section joined up at Cape Orus, thus restoring the communication 
between Cienfuegos and Santisgo by the 1881 cable, The directors 
regret that, owing to the operations of the war, ccnsiderable damage 
жаз done to the company's property, but the board are pleased to 
report that since the termination of hostilities the broken cables have 
been repaired, with the exception of the Cienfuegos-Casilda section, 
and the 1801 cable between Cienfuegos and Batabano, which will be 
pot in order as soon as possible, Notwithstanding these interrup- 

ons, the directors are glad to state that the through communication 
bas been continuously maintained, the ataff remaining at their posts 
under very trying circumstances. The retiring director is Mr. 
Alexander G. Low, who, being eligible, offers himself for re-election. 
1 Gane, the auditor, also retires, and offers himself for re- 
election. | 


The Western and Brazilian Telegraph Company. 


Тив thirty-sixth 1 meeting of the sbareholderts of this 
company was held on Friday last at Winchester House, Mr. W. 8. 
Andrews presiding, 
Tbe CHAIRMAN, in p g the adoption of the report, said that 
at the corresponding period last year he was obliged to lay on a little 


black paint. It was indeed the very worst period that they had had . 


to suffer under, and things were not at АП wearing an & ce of 
cheerfulness, but pie the accounts came out badly he was 
enabled to feast the shareholders a little bit upon p ots. Не told 
them that the revenue was continuing to increase and the expenses 
were continuing to diminish, and, therefore, they went away in a 
comparatively cheerful state of mind. He was pleased to say that 
their forecasts in both cases had turned out to be correct and the 
accounts now before them showed great improvement over the corre- 
sponding half-year. The earnings had exhibited & considerable 
improvement, having resched £72,692 as compared with £59,754, an 
increase of no less than £12,937, and in addition to that they were 
fortunate to hgve received some £10,000 from the Platino Company 
in the half-year sgainst £11,000 for the whole of 1897. The expenses 
showed a satisfactory diminution, they having amounted to £39,376 
against £44,575, a decrease of £5,199. The decrease was mainly in 
shipping, and in epite of the bigher price of coal and the ship being 
more at sea; the great point being that at the correspondin p 
they bad ships on hire, whereas ibis balf-year their own sbip had 
done the whole cf the work. After deducting tbe expenses they 
brought forward a balance of £33,316, and, adding the amount 
brought forward £1,423 and the £10,169 received as dividends from 
the Platino Company, they bad a total of £44,914. From that 
balance they had to deduct debenture interest, £8,014; debenture 
redemption fund, £1,078; amount added to reserve fund, £8,000; 
income-tsx, £2,016; altogether £19,130, which left £25,777 and 
enabled them to recommend a dividend of 5s. per share and to carry 
forward a balance of £1,427 for the benefit of the coming half-year. 
When they remembered that at the corresponding half-year they 
bad to withdraw £7,5C0 from the reserve fund in order to 
enable them to declare a dividend of 38. per share, whilst this half 
they had ба. per share, and added £8,000 to the reserve, he thought 
they would agree that it was not а bad outcome, and that it fully 
justified the senguine anticipations that he indulged in. They were 
aware that the requisite number of Western and Bresilian shares 
baving been sent in for exchange for Brazilian Submarine shares, the 
sgreement between the companies had become operative. As they 
knew that agreement was not for an amalgamation, but was confined 
to what promised to be a very successfal effort to unify their 
interests. The independent organisation and working of the com- 

jes under their concessions and their obligations remained 
Tdentically the same, and in order to secure the objects tbst they had 
in view, viz., the harmonious working of the underts kings for a 
common end, recourse had been bad to similar messures to those 
adopted in the case of the Platino Company. He supposed on 
account of bis seniority be had been appointed chairman of the 
Western Company, and in carrying out the arrangements they had 
endeavoured to make as little alteration as they possibly could, while 
identifying as closely as possible the three companies. It was rather 
early days, of course, but stil] they had had some actual experience 
of the results that it was antici would accrue from the homo- 


geneity of management and working, and that experience encouraged 


them in the opinion that 1 made no mistake, and the com- 
penies working together would be able to secure the publio advantages 
as regarded service, while at the same time it would be advantageous 
to the shareholders. 

Lord B. H. Brownz seconded the motion. 

Bome discussion ensued on the suggestion of a shareholder, that 
the preference dividend should have been increased, and a smaller 
amount added to the reserve fund, but eventually the report was 
adopted unanimously. 


Potteries Electric Traction Company, Limited. 


Tuts is a subsidiary com of the British Electric Traction Oo., and 
has been formed with a capital of £400,C00, divided into 20,000 
5 per cent. preference of £10 each and 20,000 ordinary shares of £10 
each. It is pro to undertake a large scheme of electric tram- 
waye in the Potteries district, some 33 miles in extent, which 
embraces the control of tramways owned by the North Staffordshire 
Tramways Oo. and tramways in the boroughof Longton. The former 

stem is being converted for electrical working. The debentures, 
shares, console, rights, and interests are being transferred by the 
parent company for £152 410, payable by 6,666 ordinary shares and 
the remainder in cash. The purchase price includes £91,393, being 
actual payments to September 15th, 1898, so we may fairly asume 
the balance of £61,018 represents pon to the vendor company. It 
is estimated that tbe net profite, without depreciation, will be £40,000, 
but if the company exercises its right to call up its £200,000 of 
debentures, which in two years will probably be necessary, we are 
afraid debenture interest and depreciation may leave a limited 
amount to be divided among ordinary sbareholders. 


The Yorkshire House-*o-House Electricity Company, 
Limited.—An extraordinary general meeting of the members of the 
Yorkshire House-to-House Electricity Oompany, Limited, will be 
held at the registered office of the company, 1, Whitehall Road, 
Leeds, on Monday, November 21st, 1598, at 2.30 p.m., when the 
directors will submit for the consideration of the members an agree- 
ment which had been provisionally arrived at between the board and 
the Corporation of Leeds, with the object of settling the terms on 
which the Corporation are to be entitled to put in force the power 
conferred р them by the “ Leeds Electric Supply Order, 1891," of 
becoming the purchasers of the company's undertaking. The agree- 
ment msy be seen on applicatlon to the com: pany's solicitors, Messrs, 
Nelson, & Nelson, 4, South Parade, Leeds. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exobange Committee to appoint & special settling day 
in and to grant a quotation to the Great Northern and City Railway 
Company—4 per cent. preferred crdinary or class “A” shares of 
2 A and 5 per cent. deferred ordinary or class "B" shares of 


The Edison & Swan United Electric Light Company, 
Limited.—This company has this week made an issue of £150,000 
4 per cent. debenture stock, being the balance of a total amount of 
£350,000 authorised by resolation of the shareholders dated Novem- 
ber 24th, 1896 The London Trust Company, Limited, was authorised 
to cffer the stock for subscription at 99. 


RS ————— 


TRAFFIO RECEIPTS. 


! 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 12th, 1598, were £229 17в. öd.; aggregate to date, £19,906 
10s. 8d. 


The Bristol Tremways and Carriage Com Limited.—The receipts for the 
week ending November 11th, 1898, were £2,159 188, 8d.; corresponding 
period, 1807, 498 98. 11d.; increase, £109 18s. 1d. 


The City and South London Railway Company.—The receipts for the week end 
ing November 18th, 1898, were £1,056; week ending November 14th, 1807, 
£1,081; decrease, £25 ; total receipts for half-year, 1896, £19,860; corresponding 
period, 1897, 218,061 ; increase, £699. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending November 19th, 1898, were £161 18s. Ad.; week ending November 
18th, 1897, £98 8s.; increase, £68 10s. 4d.; total receipts to date, 1898, 
£7,502 8s. lod. Miles of track open week ending November 12th. 1808, 8; 

week ending November 18th, „2. Car miles run week ending November 

12th, 1898, 4,306; week ending November 18th, 1997, 1,902. Number of cars 

week ending November 12th, 1898, 11; week ending November 18th, 1897, 5. 


The Dublin United Tramways Company.—The receipts for the week en 
November 11th, 1898, were as follows:—D. U. T. Co., horse cars, 
11s. 9d. ; ditto, electrio сагв, £858 0s. 8d.; D. B. D. Co., electric cars, 
17в.; total, £8,481 8s. ; corresponding week last year—D. U. T. Co. 
borse сагв, £2685 138. lld.; ditto, electric cars, £87 4s. 8d.; D. 8. D. Co. 
electric cars, £411 155.; total, £8,064 18s. 7d.; increase, £846 158. qr. 
aggregate to date, £79,882 9s, Id.; aggregate to date last year, 278,1 
10в. 11d.; increase to date, £6,144 18e. 2d. Worked: — The mileage open is 
18 miles electrically, 81 miles by horses, as against 8 miles electrically, 
and 84 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways Company. — The receipts for the week 
ending November 9tb, 1898, were £933; total receipts to date, 1898, doge 
June 0 45,174. Miles of track open, 84. Car miles run, 8,533. Number 
of cars, 10. 


The Liverpool Overhead Railway Company.— The receipts for the week ending 
November 18th, 1898, amounted to 21.436; corresponding week last year, 
1.288; increase, £153. . 

The South Staffordshire Tramways Company.— The receipts for the week nf 
November 11th, 1898, were £660 15s. d.; week ending November 13th, 1891, 
£597 19s. 8d.; aggregate receipts for 45 weeks, £28,547 11s. 114.; last year, 
£28,729 10s. 11d. 


The Western and Brasilian Telegraph Com ү, Limited The receipts for 


the week ending November 11th, 1898, 17 per cent. of the 
gross rece! a payable to the London Platino- Ферара Cot 


рер, ( Wore 88,194. 
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8,047,2201 6 V Pref. Stock £4 18s|£6 6s 1125—1184 |114 —115 

8,047,2201 Do: do. н Stock et 141— 14$ | 16j— 159 

180,000 | Brazilian Submarine Telegra 10|7 7% 154— 152 | 154— 153 

75,0001 Do. do. Жз Debs. "and serios, 1906 100 | & M 111 —115 111 —115 
44,000 | Chili Telephone, Nos. 1 to 4/000 m Se] 6|4 4 4 P. 2 8 21— 

10, 000, 000 Commercial Cable T" *. 8100 7 8 180 —190 180 —190 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


' | Business done 


Olosing Closing ur 
Present NAMB. z Dividends for tat tation, | week ended 
| Share.| the last three years, N ance êth. Nov. 16tb, 
| 1898. 
| 1895. | 1:9. f 
127,4001| African Direct Telegraph, 4 Y Debs. 100 4 $ 100 —104 |100 —104 


5 — 6 31— 
92 — 95 92 — 95 


N Telegraph, shares ea e | 
| °з а eee ео» 1 . 06 ose eee 
.. Stock £2 9в 42 13s| 3 61 — 64 63 — 66 


Do. do. 5 % Debs. Red. . 
905, 5601 Anglo ошепсап Telegraph 
do. 


918,2971 Do. do. Sterling 500 year 4 x Deb. Stock Red. Stock деч e 104 —106 [104 —106 
224,850 | Consolidated Telephone Construction and Кашаа 10/- | 14 2 1 2— 1% 
16, 000 Cuba . “ёс oe! 286 | 10] 8 8 10 — 11 
6,000 Do. 0% Pref. ZEE" uU se > wel 10 10 10 16 — 17 164— 174 
12,931 | Direct перелив Telegraph M" 5 4 4 4— 5 4— 5 
6,000 4 nc Cum. Pref. ^. 5 10 % {10 10—11 10 — 11 
80,0001 Do. Debs., Nos. 1 to 6,000 . 50 | 44% | 44% 104 —107% 1104 —107% 
60,7101 Direct United 8 Cable ; es | 20 | 24 24% | .. | 114— 12 114— 12 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 E ee 101 —104 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock I um 172 —177 
1,295,000 Do. 34% Pref. Stock vus > Е 100, .. nee эз 104 —107 
500,000 Do. Prov. Certs., 50 95 paid . o ie e bis 53 — 56 
89,900 Do. T. Debs. C ion able August, 1899... | 100 | 5 6 101 —104 
1,432, 2680 Do. Mort. Deb. Stock Red.. Stock 4 4 124 —128 
250,000 Do 16 (4 5 and China Telegraph ‚| 10] 7 7 171— 172 
0 б us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 [ du c o Ru ү H 10 159% |5% 100 —104 
64,4001 do. Bearer, 1,050— 3,975, 4,827—-6, 400 | 100 5 5 Ф 101 —104 
820,0001 Е Do: 4 A Deb. kes M of" b. Stock 4 4 125 —129 
astern and South can Telegraph, 5 Mort. De * 
86,1004 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 J 100 | 6 % | 5 % кез 100 —104 
46,5001) Do. do. do. to bearer, 2,344 to 5,500 100 5 5 s 101 —104 
300,000} Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 = 102 —106 
200,000! Do. 495 Reg. Mt. Debs. (маши: Bub. 51 1—8, 000 25 4 4 he 
180,227 | Globe Telegraph and Trust 85 10 44% | 44 12 — 1 
180,042 Do. do. 6% Pref. 10 | 6 6 164— 17 
150,000 | Great Northern Telegraph, of Copenhagen... 10 |10 0 | 284— 29 
150,000 Do. do. do. do. 5 % Debs. .. 100 5 5% 100 —103 
97,800 | Halifax & Bermuda Cable, 44%, Ist. Mt.Dbs., w'n. 1-1, 200, rd.] 100 | ... erc] o... 101 —104 
17,000 | Indo-European Telegraph .. б .. | 25 10 10 54 —57 
100,000}; London Platino-Brazilian Telegraph, 6 % Debs. .. | 100 6 6 109 —112 
484,597 | National Telephone, 1 to 484,597 de б шй 5 | 54395 | 54 61— 
15,000 Do. 6 % Cum. lst Pref. js ad *. 106 5 | 6 12 — 14 
15,000 Do. i $ Cum. 2nd Pref. ... 10 6 6 12 — 14 
250,000 po | Non-cum. 8rd Pref., 1 to 250, 000 515% |5 53— 5 
1,829, 4711 s} % Deb. Stock Red. Stock 34% | 34 100 —105 
171,604 | Oriental "Telephone and Eleo., Nos. 1 to 171,504, fully paid 1|5 6 - 
. 100,000] Pacifio and European Tel., 4 % Guar. Debs., l tol ‚000... | 100 | 4 4^5 105 —108 
11,839 | Reuters MB, us ej 816 6 7— 8 
8,881 | Submarine Cables. Trust vix | Cert.| ... T 133 —138 
58,000 | United River Plate Telephone " 5 | 4 5% 
151,7831 Do. do. 5 % Debs. Stock| 5 m 103 —106 
200,0001| West African Telegraph, 5 Y Debs. . 100 |5 5% 99 —102 
80,008 | West Coast of America, Мов. 1—30, 000 and 53,001—-58, 008 2) |... —. — i— 1i 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 100 |... 104 —107 
64,269 | Western and Brazilian Telograph P .16 |8 2 121— 123 
38,10 Do. do. do. ^". 5% Pref. Ord-. 735 5 8 — 85 
38,129 Do. do. do. Def. Ord. e 72 1 nil 4— 4 
889,521 Do. do. do. 4. 5 Deb, Stock Red. Stock} ... “з 107 —110.: 1083107 
88,821 | West India and Panama Telegraph .. 10 |. $ 1% là— 1j e| 
84,563 "^ Do. do. do. 63 Cum. 1st Pref. | ..| 104-6 6 94— 10 . 
4, 600 Do. do. do. Cum. 2nd Pref. . 1016 6 7— 9 
80,0001 Do. do. do. 65 9, Do Nos. 1 to 1, 800 | 100 5 5 106 —109 
158,100] Western Union of U. s. v Telegraph, 6% Bter. Bonds 100 6 6 
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‘Charing Огова є and Strand Electricity Bupply 
D do. do. do. 44% Cum. Pref. 


| Do. do. do. 4 [4 Deb. Stock Red... 
City of London Electric Lighting, Ога. 40,001—90,000 ... 
Do. Ога. Nos. 90,001 to 100,000 >... 8 
Do. 6% Cum. Pref., 1 to 40,000 "n 
Do. 65% Deb. Stock, "Scrip. (iss. at £116) ‘all paid 
Connty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 
Do. do. do. Nos. 30,001 to 40,000 £8 paid. 
Do. ‘do. do. 6 Ф Pref., 40, 001—60,000 
Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 
House-to-House Electric Light Bupply, Ord., 101 to 15, 761 
Do. do. 795 Cum. Pref. . 


London Electric Supply Corporation, Limited, Ord. 
do. do. 
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S888 
8888 
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58 
38 
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Ро. 
Metro litan Electric Su ly; 101 to 62,500 
Ро 4$ 4 Firet Mortgage D Debenture Btock 
Notting Hill Electric Lighting i 


1 Mall Electric m ht à 
ii Samea йек Es 7 agnt, ura 20,081 to 40,080 


do. Deb. ‘Stock Red. 


Do. 
South London Electricity Supply. Ord., £3 paid 
г Westminster Electric Supply, Ord., 101 to 80,000 


8 


з 
E 


: t Quotations on Liverpool 8tock Exchang 
e Bubjeot to Founder's Bbares, Dividends paid in deferred share warrante, Tun bel being usod as ndm 
ot de atter part of 


1 Unless otherwise stated al] shares are fully paid. 
Dividends 


marked § are for a year one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
а Closing Closing | Business done 


Present NAMB Dividends for o duriog week 
Issue. share the last three years. 1 Oth, ү дерү l6th. „ 
1896. | 1896. | 1807. Highest.| Lowest 
60,000 Aluminium A" shares, Nos. 1—60,000  ... ee ae Тр; сый dis 25— 33 25— 33 34 
90:000 Do. 44 % Ist Mort. Deb. Stock Red. s erg es ә ... | 94 —100 94 —100 ae i 
80,000 ig: icio Traction . sds e .. 16z— 174 | 164— 174 | 171 17 
o o 6 um. 30, 1 
10,000 e at £2 10s. prem. all pd. ) | 10 eee eee TII 18 — 14 18 = 14 131 
90,000 | Brush Elecl. Enging., 1 to 90,000 2495 nil | mi | 1§— 11 12— 2 11 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2 8 nil 4 * 2— 2 21— 21 
125,000} Do. do. 4 Y Perp. Deb. Stock ... Stock ve . . |109 —113 109 —113 
60,000 Do. do. 44 % 2nd Deb. Stock Red.. Stock 95 .. 1102 —105 102 —105 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5] .. sas 55 9$— 104 94— 104 9g 
90,000 Do. do 44 V 1st Mort. Deb. Stock Red. Stock.. .. 10 —113 110 —113 bi 
35,250 | Central London Railway, Ord. Shares 928 T: ..| 10| ... pd .. | 10 — 104 10 — 10j 104 | 104 
178,308 Do. do. do. £6 pad % 10% Без " 51— 6} 52— 64 68 
61,088 Do. do. Pref. half-shares £1 paid "Ne 11— " 11— 12 14 
71,447 Do. do. Def. do. #5 paid i 4$— 44— 5 44 
630,0001 City and South London Railway  .. ... (Stock 14% 15% 14% 69 — n 69 — 71 694, 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 рі. | 10| .. 81— 34— 4 
82,098 | Crompton & Co., Nos. 1 to 82,0908  ... ~ ы ie a5 14— 2 1— 2 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 748 of | | 91 — 96 91 — 96 
d £100, &nd 901 to 1,070 of £50 Red. à ss a ie 
99,201 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd.1to 99,261 6| 6 54 6 21— 2i 2— 2j 2% 
17,189 Do. do. do. ** A” Shares, 01—017,189 516 54 6 4— 5 4— 65 
194,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 | .. Sea ... |100 —102 99 —101 
110,000 | Electric Construction, 1 to 110,000 ... “© 2| 5 6 6 7 24)— 23 23— 28 25 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 . 2| 7 7 7 3} 3} 3 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock .. Stock a . . |105 —107 [105 —107 с 
91,196 | Elmore's Patent Copper 5 1 to 70,000 ... . е ns i— } 1— 4 “ee ies 
67,275 | Elmore’s Wire Manufacturing, 1 to 60 aor issued at 1 pm. 2|... Он кт i— + i s is 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 .. | 10 | 104 7 7 10 — 12 10 — 12 T 85 
12, 500 ä (W. "de Telegraph non Ord. "T dés ..| 10; 8 10 12 2041— 214 | 20 — 21 204 |... 
8,000 7% Pref. .. ..| 10 7 7 7 Ф| 18 — 19 |18 — 19 - сё 
50,000 Do. a 44 Mort. Deb. Stock... Stock| 44 4 44951110 —115 110 —116 1133 | ... 
60,000 nm Rubber, Guita- reg and Telegraph Works . 10 10 10 10 22 — 23 22 — 23 227 221 
800,000 do. б 4 95 1st Mort. ain 100 i 8 з 107, —106. |102 —106 1 
87,500 ped 5 Railway, d. s d 10 | 2 21 819511044, — 1048 pur 10 | ... 
10,000 + Do. do. Pref., £10 padde. . . 10 5 F Б 55 151— 16 n 
87,850 Telegraph Construction and Maintenance ... 12 15 % 15 15 87 — 41 39 | 38 
150,000 Do. do. do. 5 e Bonds, red. 1890 100| 6 5 5 951104 —107 1 Lior Ке 
Б40,ООО! Waterloo and City Railway, Ord. Stock... 100 *. 106 —111 107 —112 1113 1103 
iv 1 Stock Exchan nless othe stated all sh full 
авт Dividends marked § are for a year consisting of the latter part of one ae and the рада of the пах жаныр 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
irmingham Electric Supply, ко £5 Moe's paid) 104. National Electric Free Wiring, 10s. paid, 444—547. 
Bou. uminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Eleciric, 3—4. 
House-to-House, 4495 Debentures of 2100, 105—108. *T. Parker, £10 (fally paid), 14. 
Kensington and Knightsbridge Electrio Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 paid, 72—84. Dividend for 1896—6%. 
007 paid). 14—68. M cere 106—108. Dividend, 1897, 
0 5 e Share List. Bank rate of disoount 4 per dent. (October 13th, 1898. EN 
MARKET QUOTATIONS, Wednesday, November 16th. 
CHEMICALS. &о. This week. | Last week. | poroase or METALS, &c. This week. Last week, crease or 
өз b Aluminium Wire, in ton lote .. ton 2994 2994 
"imu Ee no o A ort | S. 20 E а Sbesl, in ton lots., per ton 4191 2101 
н Osalo.. iè ,. per owt. . 4» с Бевме (rolled MAN IHE) basis рег Ib. А 
a „ Sulphuric... .. . рег owt. 6/6 es в „ Tube(brased) . per | 
оріво, Bal .. .. per юп | | “a o „ Wire bass per Ib d. 
«Ammonis Muriste (grey) . Der ton £19 25 8 5 „„ — 8. 8/- 
4 Bl * powder i MEE: Per ton £6 15 £6 15 g Copper at P^ £3 ino. 
а Bisulphide of Carbon . рег ton 15 £15 9 „ Wire (basis price) per 1b. 8d. 8d. 
a Borax Vs 5 са . рег ton 414 10s. £14 10s. 9 n Sheet... AUS per ton £01 £65 пш 
в Bensole (0 1) 8 рег къ. 6 U^ 4 German Biver Wire "b. gi ne кугы 
a „ í le) м. “date per gal. b 5 n ver per lb. 1/ /6 
s Bulphate.. 5. . Der £18 10s. | £18 10s. А h Gutte-percha, fine per Ib. 5/6 
a Nitrate ee per ton £28 10s. #298 108. А India-rubber, Para fine .. per Ib, | 8/104 forw'd, 4/. torw'd | 144. дес. 
а White Sagar ae per ton | £30 10a. 490 108. 1 Iron, Sheets .. рег ton 618 
” Pero ..  . per ton £27108. | 2971 4 „ Pig (Cleveland warrants) per ton /43 48/ 1/5 ino. 
а Маһур В per gal. 2/9 3/9 Н „Bors юнь per ton | From £11 Prom п i 
a Naphthe, ді (90 9j, si " p, heavy per ton 5/. ee 
C per gal. 5/6 6/6 i , Wire vanised No. 8.. per ton #8 15 T 
a Potash, Bichromate, iy casks pb У a „ z. ber ten 413 1 6 4476 | 5-ino 
=” Sulph 009 iQ +. Per n | 4% £35 S Í mioa (uncut alaba Ө” long) per Ib. 6 5/6 1/- inc. 
4 8h .. рег owt. i ‘us ee рр трее ао Wire a = ре lb B 
« Sulphate oí Magnete ©. ве а 4510 46 10 12 5 peon| 49176 | 4316 % be 
V per zen 45 £6 : e воо © о per ton From 415 | to 440 
0 Magn " oe ee 
2 Soa, Саид waite w. 0 p reser ^x 74 g Tin, block. per ton] 48610 | £86 to £87 pace. 
& „ Bichromate, casks .. per Ib. 80. 8d. » fel c lcg . RD 18 m eo. 
Viens, Cotton, Aingls 101. TEE Ib, N " 
0 Flax, 6 or B lea, eo per Ib. e 


Hemp si ply 10 Ibs. а Ib. 
" 3, 
» н Russian, 10 lbs. Per Ib. 
“ шекте oe per tn 4 4 
thread .. per ton £80 £80 
zino, Sheet ЖЧ Mon e bnd.) p. t. £99 10 £99 10 


Quota spon applied by Ми, Boor & Co. 6. by Мыш». Пош k гоне. 


оз E Bad. amaka ту. M 90. 1. 


a 
Th tish Alaminium Co., Ltd He C. Yeo & Co. 
A n n " Messrs. Thos. Bolton & Sons. » " * м Morris Ashby, Limited. 
4 7 s, " »" » n ” Sanders, Wake & Co. 
6 : " " P d Tel w ks Co Lid э n » rT) Lg T. сют Co., Ltd. 
, - “Р, » Wor n , | cd 
ih ^ » The India Rooper, G.-P., and Teleg : i : Ormiston d Bons, 8 
" 


н Messrs. James 
n » ackson 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" ROTATORY CONVERTERS.” By Prof. Sn. vanus P. Тномрвон, D. Sc., 
F.R.S., Vice-President. (Paper read November 10th, 1898.) 


Bo much interest is concentrated at the present time upon the trans- 
mission and distribution of electric energy for motive and locomotive 
power, as well as for lighting, that attention may profitably be 
directed to a class of ines which hitherto have been little dis- 
cussed, namely, rotary converters. 

In general, a rotatory converter may be described as a machine 
having something in common both with a dynamo and with a motor, 
во far as ite structure goes, and of which the function p 
its rotation is to transform the electric energy which is imparted to it 
in one form into an output of electric energy of some other form. 
Of such converters there are many varieties, subserying many 
different uses. For example, one sort of converter 
will change continuous currents at one voltage into continuous 
currents at а different voltage. Another will change two-phase 
alternating current into three- alternating current. Another 
will change three-phase alternating current into continuous current. 
Yet another will change an alternating current of a certain frequency 
into an alternating current of a different frequency. 

In the following table of the principal conversions which may thus 
be accomplished, o stands for continuous current, 41 for alternate 
current of single-phase, 4; for two-phase, As for three-phase, 


1.—0 to c at higher or lower voltage. 
2.—41 to 41 " n 

3.—43 to a, ” 57 

4.—48 to 43 " 


6 —0 to 42, or 42 to C. 

7.—0 to Аз, OF LI to c. 

8.—4 to 42, OF ag to 41. 

9.—41 to Аз, Or Аз to А). 
10.—45 to Аз, ОТ Аз to 43. 
11.—41 to a; of different phase. 
12.—41 to a; of different frequency. 


Any one of these conversions might be accomplished selecting 
an appropriate motor to receive and be driven by the p cur- 
rent, and coupling it to & generator to give out & secondary current of 
the species desired. It will be noted that of these conversions, No. 2 
is the alternate current transformation, and is better accom- 

lished by o stationary transformers, as also are Nos. 3 and 4. 

y a suitable combination of stati transformers, No. 10 can also 
be effected, whilst Nos. 8 and 9 may more or less satisfactorily 
effected by the use of auxiliary choking coils and condensers. But 
all of them may, and all the others must, be effected by means of 
rotatory apparatus. From the above list there have been omitted 


several ible cases of conversion, as, for example, that of a current 


supplied at fixed voltage, but of varying amperage, to a current of 
fixed amperage, but delivered at varying voltage. 

It is not proposed here to deal, save purely incidentally, with the 
continuous current transformer (No. 1 of the above table), which was 
brought before this Institution seven years ago by Major-General 
Webber (Vol. xx., p. 63, 1891), nor with phase transformers (Nos. 8, 
9, 10, and 11), nor with frequency transformers (No. 12), nor with any 
stationary kind of transformer. This paper will be directed to the 
machines devoted to the purpose of converting continuous currents 
into alternating currents of one, two, ог three phases, or vice versd. 
The importance which such machines have now assumed in the 
electrical industry arises from several causes. Long distance trans- 
mission, with its corollary of the employment of high voltages, has 
demanded for this service alternating currents. The development of 
the electric tramway with continuous current motors has called for 
methods of feeding at distant points. For this service rotatory con- 
verters are required. Also for charging accumulators in cases where 
the public supply is an alternating one, and for factory driving with 
three-phase motors iri cases where the public supply is one with con- 
tinuous currents, rotatory converters are wanted. All these cases 
might, of course, be met by 
generator. An early example of this method was afforded by the 
lighting station at Cassel, where the high voltage alternating trans- 
mission was effected by the use of synchronous single-phase alternators 
and the town distribution by continuous current dynamos coupled to 
the shaft of the synchronous motors. Even now, in the case of a 
three-phase transmission and я continuous current distribution, some 
engineers recommend the use of group converter ofa 
non-synchronous three-phase motor coupled to a continuous current 
dynamo. But in all such cases the efficiency of the group is neoes- 
sarily lower than that of either of its component parts. If & motor 
having, say, 2.90 per cent. is coupled to а dynamo, also of 
90 per sent, efüciency, the efüciency of the group cannot possibly 

Two other solutions to the general problem are ble. Oneisto 

windings—one fo 


wind the revolving armature with two sets o 
receive current and reyolve as a motor, the other to 
1 secon current. a оу = field 5 
uired, there is an obvious econom a 
puta Another solution —not, it 


bearings 
rial, though no great saving in efficiency. 
is true, d universal hir Pra but having the advantage of effect- 
increase of efficiency as wellas an economy in 


" ы олик нивы the шше Y аа both (o receive 
coming primary current e secondary - 
tent, It is this specialised type of which is the main subject 


the use of coupled machines, motor and: 
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aa the present discussion, and which is called par excellence a rotatory 
Y | 


At this point it may be convenient to drop the adjective “rotatory,” 
and speak simply of converters, leaving the term ^ tranaformor to 
denote the staticnary apparatus. 

Oonverters of a simple kind have been known for many years. Ever 
since 1885 there has been one at the Technical ; ; 
consisting of a bipolar Gramme machine with the ordinary comma- 
tator, with the addition of two insulated contact rings at the other 
end of the armature, these rings being connected to two points on the 

of a diameter. It therefore belongs to 


winding at opposite ends 
the species c 4; (or No. bof Table L). The addition of three contact 


rings connected to three symmetrical points on the winding would 
constitute a machine of the species о л» (or No. 7 of Table Іў 

` It may be convenient here рош out the relation between the 
number of contact rings (ca for brevity айр rings) that are 
рей in any ке с! pu and enirn to pre 
such generator may be pu respect to the phasal relations of the 
currents that may be drawn from it. For brevity these are enume- 
rated in the following table. The figures in the second column 


relate to the angles between the points on the Mgr at which 
the slip rings are connected for the simple case & bipolar 


machine. 
TABLE II. 


Ко, 
ofslip Angle. Possible service. 
rings. | 


180" | Single-phase. 
129^ | 3 single-phase in ternature = “ three-phase.” 
2 single-phase in quadrature = “ two-phase,” or 
99° 44 single-phase in successive quadrature = “ four- 


2 

3 

4 

5 72° 5 ingie ВА in quinature = '' five-phase.” 
6 

7 


rate leads, or 6 single-phase in successive sexature 
= “ six-phase," or 2 three. phase in sexature. 
7 single-phase іп septature = “ seven-phase." 
| (4 single-phase in successive octature =“ four-phase " 
8 „5° with separate leads, or 8 single-pbase in successive 
О octature = ''eight-phase, or 2 two-phase in 


6u° 


| P single-phase in ternature = three-phase with sepa- 
513 | 


, octature. 
9 |» 40° id 3 three-phase in monature, or 
9 single-phase in successive nonature = nine - phase. 
| | 2 C 


— - - 


The general principles of conversion from polyphase to continuous 
currents, or vice versd, are well known. The relation between the 
respective voltages on the alternating current side and the continuous 
current side have long ago been investigated, and expressions for 
their values in the several instances that may arise have been given 
for those cases in which it is assumed (a) that the alternating currents 
are simple sine. functions of the time, and (b) that the magnetic flux 
is distributed as & sine function in space with respect to the peri- 
phery of the armature. Calculations for the voltages of two-p 
and three-phase converters were given by Prof. Ayrtonin the Journal 
of the Institution of Electrical Engineers, Vol. xxii., p. 340, іп a discus- 
sion on April 27th, 1893. For the purpose of studying sach machines 
they may be considered either as used to convert continuous currents 
into alternating, or as converting alternating into continuous. The 
latter function is of more frequent occurrence in practice ; the former 
is rather more easy to follow out in thought. Taking, then, the 
instance of the converters as used to change continuous currents into 


alternating, and applying Prof. A 's results to the several cases 
we obtain the following Eurazia] values, e we take E continuous 
currents as being supp a constant pressure o volta, 
the voltmeter readings at the alternate current side will be as 


' "follows :-— 

Angle between | Nat t i Vol Voltage 

mip рац | COnmections | зешш, ^ | ration | (virtual 

2 180" | Single-phase 7071 

3 120* Three-phasc 61:23 

4 90° As two-phase 7071 

4 90* Ав four-phase 50°00 

6 €0° As three-phase 61°23 

6 60° As six-phase 35:35 


A very complete discussion of the voltage relations, with formula 


applicable to the cases of кес windings as well as of closed-coil 
was given by Herr R. M. Friese in the Zicktrotechnische 


windings 

Zeitschrift of February 15th, 1894. Throughout the series of articles 
he assumes the sine values of the distribution of the magnetic flux 
around the periphery of the atmature. More recently, Mr. Btein- 
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mets has reconsidered the same problem in the same journal in 
articles which & on March 3rd and 10th, 1898. m these 
theoretical. erations it is easy to write down, not only the 
voltages in the several cases, but also to calculate the co ding 
relative values of the working currente in the armature and in the 
line wires. Similar calculations, down to a certain point, have to be 
made by every designer of polyphase motors. we assume the 
&bove values for the voltages, and proceed to calculate the correspond- 


ing currente for an ри of 10 kilowatts, we find the values of the 
currents generated to be as follows, the circuits supposed non- 
inductive. Maximum as well as virtual values are given. Columns 
4 and 6 refer to currents in the armatures, and columns 6 and 7 to 
currents in the lines. Star groupings аге out of the question here, 
as they cannot be applied in armatures of converters. The only two- 
phase case that is possible is really а four-phase. 


WORKING CUSBENTS IN ALTERNATING ARMATURES. 


. | | 

No.of; Angle between 8 Armature current. Li oe current. 
alip connections service: C" cm a акызы? 
rings. ; Virtual. Maximum. virtual. Maximum 

2 180? Single-phase | 707 | 1000 |1414) 2000 

3 120* Three-phass | 54 5 770 | 943 | 1333 

4 90˙ Two-phase 50 0 707 | 707 100 0 

(four wires). 
6 60° Six-phase | 472 667 | 472 66°7 


If the circuits are inductive, there will be a lag of phase in the 
currents, and wattless currents as well as working currents. For an 
ual output of power, the numbers in columns 4 to 7 of the above 
table will need to be increased by dividing them by the cosine of the 
le of lag. | . 
ш” 8 to the problems presented by a converter, in which 
an armature, furnished with slip rings at one end and a commutator 
at the other, is wound with but one set of win i 5 
rent as a motor and delivering it as a generator. е ques for 


Fic. 3. 


t 


consideration is how the current, in the act of being transformed from 
alternating to continuous, or vice versá, flows through the windings 
of the armature. This is a matter that has not hitherto been con- 
sidered in detail in sny publication, Considering the general case 
of a revolving armature which is at the same time being traversed by 
continuous carrents to drive it as motor, and by alternating currents 
which it is putting forth as generator. It is self-evident that the 
currents which it receives as motor must be flowing, in general, 

inst the electromotive forces induced internally by ite rotation, 
while the currents which it gives out as generator must be flowing 
with those electromotive forces. Further, since at every instant 
(under steady conditions of operation) the value of the continuous 
current is (by hypothesis) unvarying, whilst the instantaneous value of 
the alternating carrent is continually changing, it is clear that at some 
instante the motor current must be in excess of the rator current, 
whilst at other instants the reverse must be the case. Whilst 
the average speed of rotation remains uniform it is certain that during 
each period, or revolution, there will at times be a positive accelera- 
tion, and at other times & negative acceleration. Farther, it is clear 
that if there are any irreversible sources of loss of energy, such as 
friction, hysteresis, or eddy currents, the motor current must, on the 


whole, be greater than would otherwise be requisite, the power sa 
plied at the motor side being greater than the output of power at the 
the various 


bave deliberately preferred, for the of the present 
paper, to avoid formule (though have been used in 
its pre on), and, to bit the arguments 


ашпоо by taking specific cases that are readily fol- 


0 
Let us consider a 10-kilowatt bipolar ring armature, 
having at its periphery 96 conductors, connnected sym- 
metrically down to a 48-part commutator, running at 1,200 
revolutions per minute, or 20 revolutions per second. 
There will be two tarns of the winding between each 
commutator bar and the bar next adjacent. (Or the arma- 
ture might be wound as a lap-wound drum, with two con- 
ductors to constitute each element of the winding). That 
it may run asa 100-volt continuous current ine the 
magnetic flux through the armature core must be 5,208,333 
 -lines, or а little over Б megalines. Fig. 1 will serve to 
represent di matically this armature when receiving 
100 amperes at 100 volts, and ranning as a motor. The flow of cur- 
rent in the armature winding will, of course, be 50 amperes in each 
half of the ring. | 
Now, suppose a precisely similar armature to be revolving in a 
precisely similar field, but let its windings be connected at two 
diametrically opposite points to two slip ri on the axis. If 
driven by power it will generate an alternating current. As the 
maximum voltage between the pointe that are connected to the slip 
rings will be 100 volte, and the virtual volta (as measured by a volt- 
meter) between the rings will be 707 (= 100 + 4/2), if the power 
applied in turning this armature (fig. 2) be 10 kilowatts, and if the 
circuit is non-induotive, the ontput in virtual amperes will be 10,000 
+ 707 = 1414. If the tances of each of the armatures is 
negligibly small, and if there are no frictional or other losses, the 
power given out by the armature which serves as motor will just 
samo to drive the — ire serves 5 generator. 5 
us sup them mounted upon the same shaft, as ‚8, 
and placed so that each lies in a similar and equal bipolar magnetic 
field. We bave here the well-known combination of а motor-dynamo.® 


» (To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS. 


ABSTBACT OF PRESIDENTIAL ADDRESS OF WILLIAM HT 
| Prenos, О.В, F. R. S. 


(Concluded frim page 724) А 


The transference of electricity through liquids is accompani 


process іа а cheap one, and has become general. Three 
continuously applied deposit 10 lbs. of pure copper every hour from 


siness, esp in B d 

Sheffield. Gold and silver are refined by electrolysis in Russia, 
and nickel in the United States. Sea. water is decomposed in this 
way for disinfecting purposes by the Hermite process. --.. EN 
‚ The passage of electricity through certain gases is accompanied by 
their dissociation, and by the generation of intense heat. ce the 
at Foyers by utilising the energy of the falls. Phoephorus is also 
séparated from apatite, and other mineral phosphates. Oalciam 
carbide, obtained in the same way, is becoming an: important 
industry. | | E 

It is remarkable that our coalfields have not been utilised in this 
direction. Electrical energy can be on a coalfield, where 
coal of good calorific value is raised at a cost of 3s. per ton, cheaper 
than by a waterfall, even at Niagara. 


* The term dynamotor is not only philologically bad, but is a mi- 


description. When two machines, of whatever kind, are thus coupled 


together, it is always the motor which drives the dynamo, not the 


dynamo which drives the motor. 
t Delivered Tuesday, November 1st, 1898. 


Aluminium is thus obtained from cryolite арӣ: hauxite 


| sHESSCSEECRER- EGA FRE FES -ERGSETETAEE 


Vol. 43. No. 1,095, Мотвивӣв 18,196] THE ELEOTRIOAL REVIEW. 461 


. Blectro-mefallargy is now a very large business, but it is destined 
to increase still more, for the generation of electrical energy is becoming 
better understood and more cheaply effected. | “= 


He has with broad rivers. There is but one Niagara, and we are 
seeing how industries are rather going to tho falls than the energy af 
the falls is being transmitted to the industrial centres. The arbitra- 


ment of money is the distance to which energy can be profit- 
ably transmitted. The Cataracts of the Nile can be utilised in 
irrigating the waste lands of the upper regions of the river, but their 

with that of coal transported in 


pem at Alexan 
At Tivoli, 15 miles across the Campagna, the energy of the falls 
are economically utilised to light Rome and to drive the tramways of 
that city. The electric railways at Portrush and Bessbrook, in 


| States, е 
where the greatest works have been installed especially for the trans- 


mission of energy to mines. 

In mines electricity is invaluable. It is used for moving trams 

d for working hoists. It lights up and ventilates the galleries, 
and. VVV It operates the drills, 
picks, pe, crushers, ойрон, and all kinds of macbinery. 
The modern type of induction motor, hs neither brushes nor 
sliding contacte, is free from sparks and safe from dust. Electrical 
energy is clean, safe, convenient, cheap, and it uces neither 
refuse nor side producte. It is transmitted to considerable distances. 
In mountainous countries the economical distance is limited by the 
voltage which insulation can resist; 40,000 volts are being prac- 
tically used between Provo Oanyon and Mercur, in Utah, in trans- 
mitting 2,000 H.P. 32 miles. QE PT Ы. M e 

The following Table records some interesting installations :— - 


t 
— — -e 


| Distance 


. phase machines, 
coupled direct to 
1,000 H.P. to 1,200 
H.P. engines. 


| Electric | Б : NEC ^. 
. Place: . power essure à + | 
асе, gene- | on line. bine 1 | шы 
%%% wor rw ß 
| | coe 80-H.P. Siemens 
' ^-^ -ù and Halske dyna- 
S ats . bs , - if mo, driven from 
ош k ve} lo. safe = a |  Wsterwhbeel; one 
PES | ^| I | .220-H.P.B. & H. dy- 
Eschdorf- | [10000] ^ ] namo, driven from 
Grünberg,, 225 | (three- 15 ү turbines (above 
. Bshleswig j, phase) . ,4 driven through 
| | a | counter - shafting) ; 
| | | one 220. H. P. S. and 
| H. dynamo, direct- 
ко ( L coupled to engine. 
; m | ( Plant consists cf five 
cue xh | » 1,000 7270 twenty- 
Ogden, Salt! [15000 cunt poe. ше 
Due a. 37% | ume ven br Koight 
1b (phase) . water- wheels rnn- 
55 ning at 300 revolu- 
! | tions per minute. 
£ | Plant consists of four 
Cotton | 10,000 Siue Generel Glee 
Bi — ; p A96 GC- 
ood; Utah f. 1,800 1. tric generators, 
x | phase) - each one directly 
| Й how | ` coupled to a Pelto 
- wheel. : 
| f | ji lant consists of four 
` | | \ 1,000 - H.P. sar a 
hase generators 
Folsom - Вас. 7 | 11,000 uilt by the Gene- 
ramento, >| 3,000 |< (three- ral Electric Oom- 
тре T Rm e tar 
"E А III |l bine shafts. | 
Antonio | А | 
Ошак ыры 11. - |. 2 Ff Plant consists of four 
mona рч ` | f 10.000 . || 120-kilowatt twelve- 
To San Ber- 80 alo. 138 pole Westinghouse 
Enardi | А (single р ` alternators, driven 
“California f|] — |. 24) J| 282 || by a Pelton water- 
Rand Oar x i t power plant. | 
E. | Pint оого of four 


el ie effecting a great economy in coal consumption in our work- 


and ‘factories. ¿The efficiency of steam-driven shafting is 


-it must cease to be a special 


known to be very poor. Scattered steam engines and. long steam 
piping run sway with money by their continuous waste of energy. 
The motor is used only when and where it is wanted, its efficiency is 
very high, and it costs nothing when it is idle. 16 can be. 

either for the smal] power required by machines and tools at present 
worked by hand, or for a goods locomotive of 2,000 H.P., such as is 
now being used at Baltimore. |. - . SPP 
This utilisation of energy at a distance is reinstating many home 
industries, to the great advantage of the working classes, whose time 
is wasted in long excursions to the factory, and whose health, morals, 
And well-being are not improved by herding in great numbers and 
by incessant association with the grievance-monger and the profes- 


sional agitator. | 2 24 
Conclusion. . - 


I have touched lightly—I fear too lightly—upon some of the 
applications оё icity. I have fiey i ынет, in а very general 
sense, to those with which I have been personally associated. I 
have shown how electricity began its beneficent career by protecting 
our lives and proper from the disastrous effects of Nature's 
arlillery, how ít facilitates interoommunication between mind and 
‘mind by. economising time and annihilating space. It 

“ Speeds the soft intercourse from soul to soul, 
And жаба a sigh from Indus to the Pole?“ 


-By its metallic nerves it brings into one fold not only the scattered 
families of one nation, but all the countries and all languages, to the 
manifest promotion of peace and general goodwill. Not only does it 
show us how to utilise the waste energies of Nature, but i¢ enables 
‘us to direct them to the place where they are most wanted, and to 
use them with the greatest economy. It opens to our view Nature's 
secret storehouses, presenting us with new elements, new facts, and 
new treasures. It economises labour, and purifies material It 
-lightens our darkness in more senses than one, and by enabling us to 
see the unseen, it tends to aid the gentle healing art, and to alleviate 
both suffering and pain. It aids usin the pursuit of truth, and it 
has exploded the doctrine that the pursuit of truth means the 
“destruction of faith. | Е A MAT. 
I have occupied your time sufficiently, I hope, to impress upon you 
-the universality of electricity. Its flood-gates were opened when our 
good Queen ascended thé throne, and during her glorious reign it has 
overflown all the fields cultivated by ‘the engineer. Though its fol- 
-lowers-are now regarded аз specialietà, the period is not distant when 
ity. Ite facts and tenete, its science and 
үс must form the framework of the profession of the engineer. 
very engineer must ultimately become an electrician, and electricity 
will be the most general, the most useful, and the most interesting 
form in which he applies the fundamental principles cf energy to 
the wants, the comforts, and the happiness of mankind. = 


J 


PHYSICAL SOCIETY. 


.  Onmprmany Mryrmo, November 11th, 1898. 
Mr. SHELFORD BIDWELL, F. R. S., President, in the Chair. 


. ню discussion on Mr. ALBERT CAMPBELL'S paper on “Тнв Mac- 


NETIC FLUXES IN MPTEBS AND OTHER ELECTRICAL INSTRUMENTS," 


Vs resumed. | | | 
Prof. Аувтом said he wished to offer some remarks on behalf of 


Mr. Mather and himself. The paper would perhaps have received 


more adequate discussion at the Institution of Electrical Engineers, 


. for it was chiefly of a technical character. The importance of 
neutralising the effect of leads when using instruments. with very 


weak fields, such as a Siemens electro-dypamometer, should be 
-emphasised. In instruments of the Kelvin balance type, where two 


` opposed coils carry two opposed currents, the field spreads at the 
edges; the true working flux is not that directly between the coils. 


Mr, Campbell would have done better if he bad used a long search 


. coil, wound round one of the swinging. coils, forming part of a 
vertical cylinder: It would have been well also to have supplied 


‘some, experimental proof that the astatic arrangement of the 


` swinging coils of the Kelvin balance makes the instrument inde- 


t of the earth’s field. The effect of the earth's field is of the 


order 0 2, so that with instruments of the Weston type, with a field 


БЕ 
- 


, that the read- 


of the order 1,000, it was sometimes assumed, erroneou 
n’s own 


ings were practically independent of the earth’s H. Prof. A 


— о eee 
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throughout the range of the instrument, and the change of deflection 
due to them сап be observed. From these known values the working 
field can be deduced ; for let the current in the solenoid of the instru- 
ment at any moment be a amperes, producing a corresponding 
unknown working field of magnetic force, x. Then x is proportioned to 
the solenoid current, as measured by the indications of the instru- 
ment. If a magnetic force, s, is superimposed on x, then v is 
measured by z/x of a. If » is known, the working field, x, can be 
calculated from the change of deflection produced by the super. 
position, With Evershed ammeters, the field measured in this wa; 
was, in one instrument, 200, and in another, 226, or about one-thi 
ot Mr. Oampbell’s figure (700) for the Evershed ammeter. r. 
Oampbell's value of B did not represent the working field, but the field 
at the end of one of the flzed pieces of iron. 

Mr. CAMPBELL, in reply, said he thougbt the theory of electrical 
instrumente to be well within the limits cf phytios, aud he bad for 
that resson presented the paper to the Physical Society. The p^sition 


chosen for the search coll in the Kelvin balance tests may not hava 


corresponded to the working flax, bat it was near to the right poti- 
tion, and he had carefully specified the position chosen. His results as 
regards the Weston instrument differed from those of Prof. Ayrton; 
the errors he had observed for the particular ammeter used were 
under 01 per cent, The earth's field probably produced an effect 
different for different Weston instruments, according to the degree 
of saturation of the permanent magnet. In Mr. Campbell's tests the 
Weston instrument did not have an iron case. 


A PAPER by Prof. W. B. Morton on "Tug PROPAGATION OF 
Рлмрир ÉLEOTRICAL OgornLLATIONS ALONG PARALLEL WIBES'" was 
then read by Prof. J. D. EvgRETT. 


In a paper published in the Phil. Mag for September, 1898, Dr. 
‚ E. Н. Barton compared the attenuation of electrical waves in their 
pesssge along wires, аз experimentally determined by him, 
with tbe formula given by Mr. Heaviaidein his theory af long waves. 
He finds close agreement as regards the effect of a terminal resist- 
ance, but large discrepancy in the case of the attenuation constant. 
Prof. Morton now investigates how far the results should be modified 
when it is supposed, as under actual conditions, that the oscillations 
propagated from the origin are damped, and that the circuit is not 
as in the idea] case of distortionlees transmission. He finds 
(I) that the velocity of propagation is increased, while (2) the attenus- 
tion is increased, and (3) with infinite resistance between the ends 
of the wires, the waves are, as before, reflected completely with phase 
unobanged. As the resistance is diminished the amplitude of the 
reflected waves is decreased, and a phase difference is introduced. 
For a certain value of the resistance, the reflected amplitude is a 
minimum, and the phate difference is т/2. When tha resistance is 
zaro, there is sgain complete reflection, with phase difference r; i e, 
the waves are reversed. The result is that tha reflection factor for 
amplitude seems to pass continuoasly from (+ 1) to (— 1) without 
passing through zero. Using the numbers given by Dr. Barton, it is 
found that the corrections to the simple theory are extremely small, 
so that id actual cases the damping may be ignored, and the circuit 
mav be regarded as distortionless. 

Mr. Oxtvza HeEavisrpe (abstract of communication).—Mr. Heavi- 
ride, using hie own notation, exhibits mathematically the connection 
between the case investigated by Mr. Morton, of a wave train arising 
from a damped source, and the standard case of an undamped source. 
The cause of the attenuating coefficient coming out twice as great in 
Dr. Barton's experimental condition, as when the resistance is calcn- 
lated by Lord Rayleigh’s formula, is attributed to lack of corre- 
spondence between the experimental conditions and those of the 
ideal theory. For: (1) The externa] resistance of unknown amount 
is ignored. (2) It is not certainly to be expected that the formula in 
question is true for millions of vibrations per second. It may, how- 
ever, be concluded from the experimente that the theory furnishes an 
approximation to the real resistanoe. (4) The magoetic vibrations to 
which the wires are subjected are not long continned and undamped 
as assumed by the formula. When a wave train pes any point on 
a wire, its surface is subjected to an impulsion vibration, lasting only 
a very minute fraction of a second; a vibration, moreover, which is 
very rapidly damped. So there is no definite resistance, and the 
resistance is greater than according to Lord Rsyleigh's formula. 
(5) Perhaps, also, the terminal reflections involved in Dr. Barton's 
calculations may introduce error. | 

Tha TANDAN иерсе кї thanks to the authors, and the 
meeting was adjourned until November 25 5h. 


————Ó 


THE THEORY OF THE ACCUMULATOR. 


. Tux electro-chemical theory developed chiefly by Nernst is 
not so much in vogue here as on the Oontinent. lts appli- 
cation, however, has given satisfactory explanations of most 
of the phenomena of electrolysis, and we thin‘, therefore, 
that a summary of an article in the Elektrotezhntsche 
Rundschau, October 15th, in which Prof. Hoppe, of 
Hamborg, applies this theory to accumulators may be of 
interest to our readers, | 
It is now 10 years since two works appeared which have 
‘ven а new turn to our views of the electric ourrent and its 
aooompanying chemical reactions. These works were that of 


Van't Hoff on osmotic pressure, and that of Arrhenius on 
dissociation. The law of Van't Hoff, which holds for all 
solutions, may be expressed as follows :—“ The osmotic pressure 
of · substances in solution is the same as their gaseous pressure 
at the same temperature and volume.” All electrolytes show 
apparent deviations from this law, which, however, sre 
completely explained on the assumption that a certain 
аг only of the molecules in solution are dissociated. 

he conductivity of a liquid is directly proportional to the 
number of these dissociated molecules, ғо that we can say 
with Arrhenins that a current of electricity is conducted 


through an electrolyte by the dissociated molecules only. The 


dissociated molecules form the ions which constitute the 
current. Without dissociation, therefore, no chemical action 
of the current is poasib'e, nor сап a current be produced by 
chemical forces, for chemical action is as necessary for the 
production of current as for ita conduction. The theory of 
the accumulator, must, therefore, be built up on this fonnda- 
tion, and many of the earlier theories, in this view, become 
untenable. | 

Quite independently of theoretical considerations, we 
start with the experimentally established fact, that in the 
lead accumulator, during the oharging, peroxide of lead 
is formed on the positive plate, and pure lead on the negative 


рае ; while during discharge, sulphate of lead is formed on 


th plates. These results have now been established beyond 
doubt by thousands of experiments. 
In order to clearly understand the chemical proeesses of 
the charge and discharge, Nernst'a theory of current pro- 
duction must be made use of. When an accumulator is 
supplying current, its action is exactly like that of any other 
battery; there is no special oondenser-effeot as was at опе 
time sup : 
үбү to the theory of Nernst, if а metal is di in 
water, or in an acid, part of the metal goes into solution; 
the force which causes this of the metal ions into the 
solution, Nernst calls soludion-tension. If the solution- 
tension is greater than the osmotic pressure, the positive 
metal ions pass into the solution ; negative electricity is 
thus set free on the metal plate, the positive ions of the 
solution form а positive ae layer, and an E M.F. 
opposed to that of the metal plate is developed, which pre- 
vents the further passing of metal ions into the solution, 
until the negative eleotrioity is drawn off by closing the 
external circuit. If the solution-tension is equal to the 
osmotio pressure no current is produced. If the osmotic 
pressure is greater than the solution-tension, the positive 
metal ions pass from the solution to the metal plate, sctting 
free negative electricity on the surface of contact of the 


‘solution, thereby giving rise toa counter E.M.F., as in the 


first case. | 
Since osmotic preasure follows the same law as gas pressure, 


Nernst assumes like properties for the solution-tension ; it 


becomes thus possible to calculate the effect of both by the 
same formula, and to compare the resulta with measurementa 


_obtained by experiment. The agreement b.tween calculated 
-aud experimental results has been in every case remarkable, 


во that there can now be no doubt that this theory indicates 
the true source of the E.M.F. of an element, and that the 


contact E. M. F., which was formerly considered of primary 


importance, contributes to the total E.M.F. only an 


-infinitesmal amount, For example, according to the 


measurements of Le Roux, the oontact force Ca — Za 
= — 0:00044 volt, while On — Ca SO, with 80 per cent. 
dissociation, gives — 0:582 volt, and La — Za SO,, with 
the same percentage of dissociation, gives + 0:521 volt. 
For the evaluation of an element, it is not sufficient to 


„know this E. M. F.; another factor is required. 


If an element having the electromotive force E, and 
temperature T, performs external work т, a chemical reaction 
has taken place in the cell whose heat of combination may 


be called g. At first it was assumed with Thomson that 


g = ж in all cases; but Helmholtz showed that such is not 
necessarily the case, but that g — я may be positive ог 
negative, as well as equal to zero. If the temperature of an 
element rises from T to T + d T, while external work d r has 


been performed, then d т = (x 9) ст, 1.6. 19 = Т "EL 


This factor 77 is called the temperature ooefloient, It 


on 


„ C IU ез. єс Fu БЫ = 2 I EL CU 


UII me % үз UP DUO 19 ES сае к: 


^ correct] 
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must be first determined before we сап test the theory by 
calculation from the chemical reactions. Streintz has done 
this for the accumulator, and he has shown that its tem- 
ише coefficient is very low, and that chemical reactions 
uring charging and discharging are represented by the 
following equations :— | 
Discharging : PbO, + 9 H; 80, * Pb = 2 PbSO, + 9 H, O, 
Charging: 2 Pb 80, + 2 H,O = PbO, + 2 H,SO, + Pb. 


The E. M. F. calonlated from the heats of combination of 
the above reactions is almost exactly the same as the actual 
E.M.F. of the accumulator. Streintz found by calculation 
an E.M.F. of 1°88 volt, while that obtained by direct 
measurement is 1:9 volt. If, however, this chemical reaction 
represents that of the acoumulator, then the 
accumulator is perfectly reversible, {.6., there is no loss of 
energy in ing and di ing. As a matter of fact, 
there is always 15 to 20 per cent. loss of energy in charging 
and discharging accumulators; moreover, an accumulator, 
after discharge, “recovers iteelf” after the lapse of some 
үш i.o., after a stoppage of the discharge a higher E. M. F. 

shown. | 


On account of this loas of energy, it has been assumed, 
that the resotion in the accumulator is not reversible, and 
that the formation of sulphate of lead is due to a secondary 
decomposition. The theories of Darrieus and Elbs gave 
expression to this idea. Darrieus авьпшев that on the charged 
positive plate, there is, besides Pb O,, persulphurio acid 
(Hy 8, Os). In charging, the persulphurio acid performs 
the function of changing the sulphate of lead or the oxide of 
lead into peroxide. In discharging, however, only Pb, O is 
formed direotly on the negative plate; this sub-oxide decom- 
posing by a seco reaction into Pb SO, and Pb owing 
to the presence of sulphurio acid. In like manner, at the 

itive plate, the primary reaction is the reduction of Pb О, 
Into Pb O, while the transmntation of Pb O into Pb 80, 
takes place as the result of a secondary reaction. This 
theory has been demolished by the investigations of Elbs ar d 
Schéaherr on the electrolysis of sulphurio acid, they having 
demonstrated (1) that the density of current employed in 
charging accumulators is capable of producing only very 
small quantities of persulphurio acid; and (2) that the 

noe of persalpburic acid is not a ncoessity bnt a 
indrance in the charging of accumulators. 

Elbs himself, however, considers that discharge reactions 
are partly secondary, since be assumes that the Pb O, of the 

itive plate is first decomposed by two molecules of 

ydrogen into Pb O + H, O, and then that the H, SO, by 
а secondary reaction converts the Pb O into Pb SO, + B, G. 
This secondary decomposition would, certainly, explain the 
loss of energy; but Dolezalek has shown that а sufficient 
explanation of the loss may be found in physical canses. 

If two accumulators, of exactly similar constitution, except 
that they differ in the concentration of their acids, are 
connected up in opposition in the same circuit, they produce 
only the current dne to the difference of the heata of mixing 
of the H, SO, and H, O in the two solations. The reaction 
takes place in the same way, as if H, SO, was transported 
from the more concentrated solution into the less conocen- 
trated, and Н, O in the opposite direction, ѓ.6., the process is 
reversible. Now, it is self-evident that in the actual socu- 
mulator the concentration of the acid in the electrodes and 
in the free acid must be different owing to the penetration of 
the acid into the pores of the plate. Diffusion is not capable 
in the case of strong electrolysis of instantaneously equalising 
the differences of concentration. Differences of conoentra- 
tion must therefore arise, and it is to these that the loss of 
energy is due. Bat if we take into consideration these 
Concentration currents there is no loss of energy left to be 
attributed to secondary decompositions, and the chemical 
m in the accumulator must be looked upon aa rever- 
sible, 
The energy dissipated by the concentration currents may 


be represented by the formula c м J? t, where o is a conttant, 


y a factor depending on the construction of the accumulator, 
K the кап n of the acid in the pores, J s 
strength of the current, and f the time. K is а function о 
7, and for the calonlation к may be regarded ав agers 
endi Jt may be taken as а convenient expression for the 


loss of energy. 


; reactions 
versible charging and discharging by the help of tetrad lea 
ide of manganese 


positive, and 


Le Blank attempts to explain the in this re- 
ions. Tower has shown that when peroxid 18 
dissolved in gulphurio acid, that it decomposes into one man- 
ganese and four hydroxyl ions; manganese must therefore 
be in this case a tetrad. In the same way, Pb O; splita up 
into tetrad Pb and OH ions. These tetrad Pb ions give u 
half their charge to the electrodes, and combine as d 
with SO, to form sulphate of lead, while the OH ions 
combine with the H ions of the dissociated sulphuric acid to 
form H,0. To the negative electrode, on the other hand, 
metallic lead passes over, in dyad ions, which combine directly 
with S0, ions to form sulphate, In the charging reactiou 
the dyad Pb ions of the sulphate at the anode change into 
tetrad ions which form, with 4 HO ions, the hydrate of Pb Оу, 
while at the cathode, the dyad lead ions change directly into 
metallic lead. Thongh the assumption of tetrad Pb ions 
offers no difficulty, Hoppe considers the assumption of the 
splitting up of Pb O, at the anode by the discharge, and the 
formation of Pb SO, is not ible without secondary 
decomposition, and this would imply, though the loss of 
energy might be small, that the б жө and discharging 
was not strictly reveraible, ! 
Liebsnow's theory furnishes us with a completely reversible 
process. In alkaline solutions of Jead, the splitting up of 
the Pb (О K), and Pb (О Na), takes place in such a way that 
Pd O ap as anion, and 2 K ог? Na as cation. If the 2 K 
or 2 Na is replaced by divalent Pb, Pb O, may be imagined as 
anion and Pb as cation. It would, then, only be necessary to 
assume that these Pb O, and Pb ions are present in the 
dissociated condition in the solution. How they come out of 
the layer of sulphate into the solution may be represented by 
the following assumption :—4 H,O + 2 Pb 80, = 4 HO + 
4 H +2 Pb + 2 80, = Pb O, Pb --2 H,O + 4 H + 280, 
= Pb 0,+РЫ+27НО+4 H + 2 SO, Thos the 
charging ourrent finds in the solutions, as negative dissociated 
ions Pb О, and SO, ; ard as positive diseociated ions Pb and 
Н. Of these, the Pb O, and Pb ions require the smallest 
amount of work for their separation, therefore, with small 
current densities they will be first separated, while the acid 
ions are essential for the conductivity. For this very simple 
theory, proof of the actual existence of Pb O, ion is indis- 
pensible ; for on this the whole theory reata. | 
The proof of the existence of РЬ О, ions was furnished at 
the instigation of Liebenow Pi Surasser, not, indeed, in 
sulphuric acid, because in that, the ions are not nent, 
bnt in potassinm lye. Pb O, K, may be dissolved in water, 
and the splitting up of the double oxide, PbO + K, O, 
into ions may be pictured in accordance with the scheme: 


Pb (OH) + 2 KOH = Pb + 2 K + 4 (OH), but also 
| + 
as а solution of potassic plambate with the ions = 2 K + 


Po Os. Inthe first case Pb wanders with K in the direction 
of the current, in the second case against the direction of the 
current as anion. In the electrolysis of the normal potassium 
lye saturated with lead oxide, Strasser fonnd the lead always 
as a precipitate on the anode, s.e., it was derived from the 
constituents of the negative ion. The existence of Pb О, 
ions in alkaline solutions, as anions, oan therefore not be 


denied. Löb also asserts the existence of Pb О, ions in 
organic salts of lead. If we farther recall, that Classen looks 


upon MnO, as а negative ion in the dissociation of man- 
ganese oxide, there appears to be no ground for doubting 
the existence of РЬ О, ions. | 


If, now, Pb Os ions occur in acid solutions, the chemical 


reactions in the accumulator, during charging, can be repre- 
sented, with certainty, in the following way :—The two 
electrodes are Pb SO, in the solution are present H,SO0, 
+ H,O + (Pb O,) + (Н) + (80,) + (Pb), the last 
four as dissociated ions. The current separates out РЬ О, 
upon the anode, and Pb upon the cathode, the Pb 80, 
replaces, by the above described decomposition, the Pb O, 
d Pb ions. "d 
"For the emg we have + [Pb O, + 4(H) + 2 (80,) 
+ (2 Н) + (SO,) + Pb] —, where Н repreeents the 
SO, the negutive ions; at the end of the 
discharge 89 78 + [Pb SO, + 2 H,O (80) ) 
b —. : 
ы уны а will thus be a perfeotly reversible 
element working without lom of energy as soon a8 meang 


- E 
K- D LI Lee mu 


—— —— 


- have been discovered (о prevent the occurrence of conéentra- 
tion currents. The only way, therefore, in which we can 
hope to improve the efficiency. of the accumulator is by 
- directing our attention to the- diminution of concentration 
currents; all other means: of attaining our end are useless. 
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Compiled expressly for this journal by W. P. Тиомрвон & Oo., 
. Electrica] Patent Agente, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. DAD CMS EI 


1 
P 


92,820. “Improvements in the means of propelling $ramcars b 
electricity." J. Ennranr. Dated October let. 8 „ е 
г. 92,828. "Improvements in the method of arranging and dis- 
-tributing underground wires in connection with telephone systems." 
A. Warts. Dated October 31. 
22,886. "Improvements in electric switches.” H. Simon. Dated 
. October 31st. - у. ñ | 5 
22,858. Combined apparatus for regulating the supply of elec- 
tricity to lamps, шо. and other electrical 5 E. E. 
` PaEsTWICR and L. N. Burr: ‘Dated October 31st. се j 
22.870. "Improvements in electricity meters." S. B.APOSTOLOFF. 
` Dated October 31st. . -~ MEE DUNES. a - "ol 
- - 99,879. =!‘ Improvenients in electrolytical apparatus." J. LOISBELÐT. 
Dated October Slat. = ` -— nS —— — 
22,887. Improvements in arc. lamps.“ A. B. BABNIKOL-VEIT 
and A. W. Вхкввг. Dated October 3106. (Complete. 
22,928. Improvements in arc lamps." W. G. Heys. (H. J. 
Linder, United States.) Dated November It. ` 
.* 22,936, “Ап ment to act as à meter for one or more elec- 
. tric lamps, the object being to register the time during which the 
lamp or lamps burn.“ Вагар & TarLock. Dated November 186. 
22,959. Improvement; in 5 paratus." F. W. Gorsy. 
. (J. de Constant, Germany.) Dated November 1st., (Complete) 
22.964. "Improvements in plug switches or wall contacts for 
electric circuits.” A. Vampam and Т. H. Мавѕн. Dated November 
“Jat. (Complete.)) > Ж П CLE 
-- 99,987. “Improvements in electric aro lamps.“ A. ВтоттмАН. 
, Dated November 1st. И | Mt 
23, 000. Automatic regulator for eléctrio currents.“ O. D. ABEL. 
(F. Back, Austria-Hungary.) Dated November 1 ttt. 
_ . 28,043, “Improvements in the construction of electrical resistance 
'balancés or bridges." J. A. Freminc. Dated November 2nd. 
. 93,065. “Improvements in and connected with telephonic fire- 
alarm and tiníe indicating apparatus." В. B. ArosroLorr. Dated 
‘November 2nd. ` > Zala - „ 
23,138. A vacuum contact aro lamp.“ P. Бргив, E. L. O'BRIEN, 
R. F. B. Lannanp, and R. Haywoop.. Dated November 3rd. 
23,143. Improvements in electrical warming pans:and- like 
articles.“ W. Bock. Dated November 3rd. : | 
`` 93,156. “Improvements in electric rail brakes and electro- 
“ magnets therefor.” H. H. LR. (Geselleschalt zur Verwerthuhg, 
elektrischer und magnetischer, Stromkraft (aystem Schiemann and 
Kleinschmidt), A. Wilde & Oo., Germany.) Dated November 3rd. 
23,160. “ Improvements in transformer switches.” А. SCHLATTER. 
Dated November Irc. „ Й 
.. 23183. "Improyements in electrical switches.” W. Н. Stunaz. 
_Dated November tb. T "IJ Жаса 
23,207, “ rovementa in electrical heating and melting, b greed 
applicable to the ‘metal pots of linotype machines" W. Н. Lock, 
J. Praon and M. Bann. Dated November 4th. - | 
! 49,999. "Improvements relating to electrio railways and tram- 
-waya provided with sectional conductors or surface contacts.” J. 
Wrrrm. (The Elektrisitats-Aktiangesellschaft vormals Schuokert 
and Co., Germany.) Dated November 4th. (Complete). . 
93,234. “Improvements in or connected with electric railways 
and tranrways provided with sectiohal conductors or surface con- 
tacts.” J. WarrmR. (The Elektrizitats-Aktiengesellschaft vormals 
Schackert & Oo., Germany.) Dated November. 4th. (Complele.) 
‚ $8,243. “Improvements іп and relating to electric accumulators." 
P. Reas. Dated November 4th. (Complete.) | 2 
| , "An improved primary battery for ting electricity." 
O H Pauci тааныла TE E 
23,265. “Improvements in glow lamps and holders." E. J. 
"Pmazstox. Dated November 5th. _ 

. - 93,806. "Improvements in or relating to galvanic batteries.” O. 
І,итвтов. Dated November 5th. к ae, — 
23,307. Improvements in' or relating to galvanic batteries and 

Же like.” C. Lzvsrus. Datedi November 5th. i 
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© 93,920. ^“ Electro-magnetic rafety apparatus for lifts, minis 
- cages, and tbe like" F. W. Согу. tw. Suermondt, Germany} 
. Dated November 5th, — . mE "Er 
. 98,327. “An improved driving mechanism: for phonographs, 
, kinetographs, and the like.“ J. В. Абасвт and J. Coun.’ Dated 
November 5th. (Complete) => c=- =-- o ae B 
23,934. "Improvements in electricity meters for cóntinuous -and 
Alternating currents.“ A. Pzroux. Dated November 5th, — 
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10,690. ‘Improvements in. starting devices for single-phase 
. altertating electric current motors.” THE Врттізн THomson-Hovuston 


Company. (J. P. Stone, В. E. Doane.) Dated May 10th, 1808. Relates 
to apparatus for starting single-phase alternating electric current 
motors. To carry out the purpose of this invention is employed a 
resistance, but instead of an ordinary inductance is employed a 
traneformey or sided pie or auto-transformer, and the proportions 
of the windings snd the connections of the motor that the voltages 
may be in any proportions desired. The invention comprises two 
 phase-displacing devices in series across the mains, and in shunt to 
. the motor, the motor.has three terminals, two of which are connected 
to a source àf single-pbase current, directly or inductively, and the 
third terminal is connected to the mains through phase-displacing 
 deyices, Consisting of a resistance and ‘step-up tranaformer in series 
‘ across the mains. 3 chim. ЕЕ 
11,783. “Improvements in and relating to conductors for eleo- 
' trical railways.” H. Н. Паки. Dated May 24th, 1898. Relates to 
: trolley rail for use with cars carrying electric motors. The trolley 
rail ia normally out of contact, but when moved horizontally is thrown 
into contact. The contact shoe of the car is able to push downwards, 
‘forwards, or backwards. Во that by pushing downwards and then 
either forward or backward, the rail can be moved, thus causing 
contact. Beneath the contact rail a continuous insulated conductor 
-is laid. At pointe along the line a piece. of conducting material -is 
. surrounded by a cylindrical tube and co | to the conductor. 
.In the tube projecting beyond this piece of conductor, conducting 
pistons are arranged at each end and they are connected to the rail. 
At each end of the rail a spring with follower is attached to the 
contact rail. Therefore, when the contact shoe-of the car pushes the 
rail along the springa are either compressed or expanded, and one of 
_ the pistons touches the piece of conducting material, thereby con- 
_ necting the conductor to the car, and the circuit is completed by the 
wbeels or any other method. When the car moves cff that section 
the spring moves the rail back into the normal position till the con- 
` tact shoe repeats the operation on the next section, The rail rests on 
friction rollers. 2 claims. - PNG 


12,850. “ Improvements. in electrical alarums." Бшминв Ввов. 
| AND Co., LTD., and J. EBEL.. Dated June ist, 1898. By а spring 
and clockwork arrangement а starwheel is made to revolve approxi- 
mately regular when a key is pressed. As each arm touches а spring 
it makes contact, and a current is’ sent ор a solenoid wound on 
^Ainen-oconducting tube. Fitted in the tube is an iron tube which 
: forms a core and would be free to move if it were not for а spring 
. fastened to one end of the core and to а non-conducting arm. Over 
all is fixed & large gong. When the current passes through the 
~golenoid the core is attracted into it and hits the gong on one side. 
Directly the current ceases the springs pulls the eore back and it bits 
- the gong on the other side. The cirouit is made up of a battery, the 
a and the metal of the clockwork and the blade spring. 


12,680. “ Improvements relating to electric alternating current cable 

ms.” F.OrourH. Dated June 6th, 1898. Relates to a method 

of increasing the capacity in an alternating current system for the 

purpose of diminishing the difference in the phases by the introduction 

of an interchanging or óross-connection arrangement of concentric 

- alternating current cables, in such a manner that the inner conductor 

is connected in a certain length with the outer conductor of the 

adjoining length, and the outer conductor of this second length oon- 

nected with the inner conductor of the following length, and so on 
' through the whole system. 1 claim. Se er ee bo 


13,010. “Improvements in electric arc lamps" Tux BRITISH 
THomsos-Hovustom Company, Limrren. (R. Fleming.) Dated June 
9th. Relates to arc lamps, and particularly those designed for use 

on alternating current circuits. The main body of the lamp oom- 
prises a rectangular cast metal frame, to which is screw-threaded at 
its upper end а tube. This tube furnishes a support for the metal 
top, and at the same time surrounds and protects the upper carbon 
. pencil. On the upper end of the tube is mounted а cap which is 
provided with an insulating apo for insulating the suspension ring 
om the body of the lamp. Mounted in the metal tops are binding 
posta; these poste aré insulated from each other and the top by insu- 

‘ lating bushing and collars in the ordinary m . The circuit 
- through the lamp is controlled by means of the. switch, which is 
mounted on the top of the lamp, and is insulated from it, 20 claims. 
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THE ENGINEERING RESEARCH LABO- 
BATORY IN ITS RELATION TO THE 
PUBLIC. 


A PLEA for more public recognition and support has 
recently been made by Prof. W. F. М, Goss, in а recent 


iseue of the Proceedings of the Indiana Academy of Science, 


on behalf of laboratcries which shall be devoted to 
research in the great subject of engineering. We find 
ourselves entirely in harmony with the Professor's views. 
He claims that laboratories of this kind are capable of the 
greatest public benefit, and that if we except religions and 
charitable institutions, there ia nothing that can be so use- 
fully supported as а research laboratory properly constituted 
and controlled. He points out very clearly the connection 
between the progress of engineering science and the 
welfare of the people at large. To restate an old truism, 
& “steam engine is one of the greatest pioneers of 
civilisation,” and we have had a remarkable instance of 
this within the last few months, when, as Lord Kitchener 
himeelf would be the first to admit, the steam locomotive has 
enabled us to move down upon a barbaric and almost 
inaccessible foe, and restore to the regions of the Upper Nile 
the advantages of civilisation. | 
The basis of the whole science of engineering, extensive 
as it is, is to be found in facts which have either been 
deduced from practical experiments or derived from 
especially conducted experiments. The early engineer could 
neither lean upon accepted theories nor look to precedent for 
guidance. It was not what Brindley and Telford and Watt 
and the two Stephensons knew, but what they did, that 
helped to inaugurate our present era of engineering. Since 
their day, every important structure bas served a double 
purpote : first, that for which it was especially designed ; and, 
secondly, as a subject for observation and study. Where 
such structures have been a complete success, information 
concerning them has become a matter of record, and the 
essential facts have been given a place in the annals of good 
engineering practice ; and where structures have failed, the 
causes have been carefully studied that the fault might be 
understood, and consequently avoided in future work. 
Success, therefore, has inspired imitators, and failures have 
warned all followers. | 
But while it is in this manner that a large part of our 
present fund of engineering data has been brought into 
existence, yet while the process still goes on, it is 
admitted to have its limitations. The attempt to make 
the same structure serve, for example, as & house and as 
a means of determining the behaviour of certain details 
entering into its construction, is illogical and expensive. 
Thus it is poor economy to ascertain the strength of an 
iron column by finally seeing it fall under the load of a 
wall. A crack in an arch, or a fragment from an exploded 
boiler may testify to faults in construction, and may even 
serve as а basis for theories leading to better practice; but 
the information obtained is dearly paid for in the 
damages suffered by the collapee of the arch, or the explosion 
of the boiler. | | "UTE 
Again, great as are the losses occasioned by failures, they 
do not equal those which occur through fear of failure. The 
fear that workmanship may be bad, or materials defective, 
leads to lavishness, which would not be justified if our infor- 
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mation were more definite. It is indeed true that * factors 
of safety are factors of ignorance.” When it is doubtful 
just how great a resistance can be withstood by & given bulk 
of material, we make success certain by building many times 
stronger than is really necessary. If we could know at the 


outset the exact value of the stresses involved, and the actual 


strength of the materials to be employed, it would become 
obvious that such a practice as this could give no additional 
security, and its results would be wastefulnesa. 

In the domain of machine construction, the same general 
principle applies. The demand is everywhere made for 
machines that will act with a higher degree of efficiency; 
that is, do their work with legs wear and tear, and at a lower 
running expense, There is no lasting market for inferior 
goods, and success in competition is to be obtained as the 
result of merit. Thus it is that designing engineers who 
give their thonght and skill to planning great bridges, 
buildings, and machines, are successful, in proportion to 
their ability to simplify and cheapen, and at the same time 
perfect, while all unite upon the general principle that a 
bridge must not only stand, but it must also involve a 
minimum of material, and must do its work with the 
highest degree of efficiency. 

It is clear, therefore, that what is needed in engineering 
work is a more perfect knowledge of the materials and forces 
involved. This is not a reflection upon the knowledge of 
the past, but в suggestion that its fund is insufficient for the 
future. The engineering of the last quarter of a century 
has done mnch to make definite matters which were before 
but little understood. Facts have been gathered and com- 
pared, and from them theories have been deduced. Failures 
are fewer, and the efficiency of structural work, and of 
machines of every sort, has been increased. But the end is 
not yet. To-day, more than ever before, the attention of 
the whole engineering world is directed to methods of im- 
proving and saving. Its efforts are put forth in response 
to the demands of a more exacting clientèle, and this clientèle 
is the public. It is evident that everything which contri- 
butes to the perfection of engineering methods must benefit 
the people, and must arouse their interest, for it is the people 
who finally reap the advantages, as well as pay the price. 
Hence public interest in the work of the engineer is keen 
and critical, and will always sustain any serious movement 
which promises to advance true practice. Sach a movement 
presents itself in the establishment of laboratories devoted to 
engineering research. 

When all forms of mechanical construction were crude, it 
was possible to improve by the mere application of experience, 
but as construction became more refined, it was necessary to 
examine with greater accuracy and to proceed with greater 
care. The crude stage in engineering is now a thing of the 
past, and every day increases the degree of refinement which 
characterises the work. The research laboratory stands as a 
response to these conditions. It is its function to inves- 
tigate, in a scientific manner, problems which arise in 
practice or may be suggested by practical experience. The 
field of science and the field of engineering combined make 
up its proper domain. Its equipment, iherefore, embraces 
the delicate apparatus of the scientist and tbe ponderous 
machinery of the engineer, and its lines of investigation may 
be chemical, metallurgical, structural, pneumatic, hydraulic or 
thermodynamic. Its methods eliminate the complicating 
conditions of service and allow effects to be traced singly to 
their causes. For example, efforts to determine the power 
and efficiency of locomotives while in service upon the road 
extend back through more than three decades, with no 
general result that is satisfactory. Bat the difficulties and 
inaccuracies which appear in the process of road-testing 
entirely disappear when testa are made in the laboratory, for 
here it is possible to maintain for an indefinite period an 
unvarying condition of speed and load, and to employ sensi- 
tive apparatus in observing the performance of the machine. 

There have been many instances where locomotives on the 
road have left bent rails in the track behind them, but it 


uired the laboratory to demonstrate that, under con- 
ditions not uncommon in practice, the driving wheels of а 
locomotive leave the track at every revolution. This having 
been proved, the matter of the bent rails was easily explained. 

Again, it has been assumed for years that the ht 
produced by the exhaust steam in a locomotive was the result 
of an action similar to that of a pump; that each puff from 
the cylinder supplied a “ball” of steam which filled the 
stack as a pump-piston fills its barrel, and ed before it a 
certain volume of the smoke-box gases until it passed ont at 
the top of the stack. Believing this view to be the true one, 
designers have shaped the details of locomotive draught 
appliances accordingly, and the value of proposed improve- 
ments have been measured by the completenees with which 
they have satisfied the conditions of the accepted е 
But the processes of the laboratory have disproved this whole 
assumption. They have shown that the steam does not fill 
the stack except at its very top, and that the action of the 
jet is clearly one of induction. In accordance with these 
results, а new theory has been formulated, and although it 
is but a few months old, the laboratory facts which sustain 
it are so conclusive that it has already been generally 
accepted. These illustrations, drawn from a single field of 
investigation, will serve to show something of the character 
of the work done by the research laboratory. They might, 
with equal justice, have been selected from any one of 
many different departments into which engineering research 
may be divided. But they have served their purpose if 
they have emphasised the fact that the laboratory gives 
results which cannot be obtained in any other way, and that 
these results may be relied upon to guide and direct 
practice in engineering affairs. | 

It is generally admitted that painstaking investigations 
in German laboratories have so well guided German manu- 
facturere, that Germany not only competes with Eugland 
in many lines of manufactured goods, but in some has 
driven her from her own markets. W 
the conclusion is obvious that there is room and need in 
this country for more research laboratories, All such 
laboratories are but means to an end. They are not only 
contributors to the public fund of information, but they 
infuse into every branch of construction and of operation a 
spirit of accuracy and a desire for excellence. | 

We have noticed with satisfaction the growing eniu 
to encourage research in engineering which has f 
practical outcome in the establishment of. well- appointed 
laboratories in connection with the great teaching centres of 
this country. In not a few instances these laboratories have 
been handsomely endowed by men who bave had the 
intuition to observe that by apportioning their money in 
this way they were helping forward the future of their 
country. But much more, indeed, very much more, 
remains to be done. In spite of things’ accomplished, we 
are & long way bebind such & ое as Germany, where 
every branch of engineering is carefully fostered by the 
State. This beneficent form of socialism does not, perha 
appealto our English temperament and political attitude. 
Bat we must not rely too much upon occasional individual 
effort and assistance, or upon the help which rich City com- 
panies or endowment funds can afford. We must go 
further than we have ever gone before, and endeavour to 
enlist the interest of those who hold the great wealth that 
exists in this country—wealth which has in so man 
instances been acquired owing to the advantages whi 
have been afforded by the achievements of the engineer. It 
is, perhaps, hardly for us to make a suggestion, for we 
only ино one branch of that mighty science which 
has made England great, but we humbly suggest that 
the Royal Society might very suitably take this matter up. 
True, it is more especially concerned with the encourage- 
ment of pure research, and it might be claimed that it 
was atepping out of its way in making this new departure. It 


is, however, for more facilities for pure research in engineer-. 


ing that we especially crave, and this great Society would be 
doing nothing derogatory to its position in fathering & 
movement for the establishment endowment of research 
laboratories in the great centres of engineering. The ulti- 
mate aim of all effort is the benefit of mankind, and we 
agree with Prof. Goss that no branch of knowledge oan 


show such magnificent results in this direction as the science 


of engineering. 


ith such facta in mind, 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
|. WATTMETER. 


Bv MIOHA RE, B. HELD. 


Tux principle which has been selected almost universally as 


the most suitable to base the design of wattmeters upon, is ` 


the mutual magnetic action of a shunt and series coil. - 

А method for power determinations occurred to the writer 
some time ago which might be termed а “ two-voltmeter 
methoj,” the watts being given by the difference of the 
equares of two-voltmeter readings. 

With suitable connections it becomes possible to reduce 
the potential difference at the terminals of each voltmeter to 
a very low figure so that the lost power in the whole arrange- 
ment may be reduced to a mere trifling quantity without 
impeiring the accuracy of the method. 

This also permits of the employment of very low reading 
voltmeters constructed on the hot-wire principle, from which 
all disturbing effects such as are often produced by hysteresis, 
foucault currents, self-induction or capacity, and neighbour- 
ing .oonduolors carrying heavy currents, are manifetly 
absent, 

The object of the present article is to describe а hot-wire 
instrument devised by the writer for use in testing rooms, 
laboratorier, &., as a handy and accurate appliance for 
determining the conditions obtaining in any circuit, viz., 
the current strength, voltage, power, and power factor. 

In fig. 2 a small view of such an instrument is represented, 
it consists of two hot-wire voltmeters so arranged thut their 
pointers move over а common scale. Lis а small lever st 
the side of the instrument, upon depressing which a piece of 
stiff paper is brought to bear upon the two pointers 
sufficiently to temporarily fix them in position while a 
reading of each is being taken. 

At the same moment as the paper strip is brought to bear 
upon the pointers both hot wires become shunted, so that 
the mechanism which actuates the pointers through the 
medium of a special spring device, can return nearly to the 
zero position without overstrain and consequent damage. 
On Auer the lever, L, the hot wires are placed once 
more in circuit and the pointers take up their correct 
positions as controlled by the mechanism. 

A further advantage of the hot-wire principle for instru- 
ments of this description is the possibility of making them 


Absolutely dead beat. The ammeters and voltmeters of 


Mears. Hartmann & Braun are quite remarkable for this 
quality. If, then, the arrangement ав described above for 
holding the two pointers fixed while a careful reading is being 
taken be also attached, the probable error of observation is 
reduced to a very small quantity. | | 


ice main principle of the method is briefly explained as 
ows :— 

Let v and c represent the instantaneous values of the 
Current and E. M. F., and let & v and в c be voltages propor- 
tional to them obtained, for example, by means of а small 
transformer inserted across the mains, and а non-inductive 
resistance inserted in series in the main circuit respectively ; 
let, further, D, and D, be the instantaneous values represent- 


ing the sum and difference of the above voltages, $.e., 


DI = ROT EV 
D = RC - K v. 
We have then the relation at every instant 


1 0002 2 VO 
ARK 


6, the instantaneous. value of the watte). 


— — 


Representing by D, D, v с the effective values of the above 


t 


quantities, and by the power factor, we have as the 
cffective value of the watts | 


ARE — 
and this is manifestly true for any shaped waves, lage, &c. 
We may represent D, and р, graphically, as follows :— — : 
| Let the length of the lines, О A, o B, represent the mag- 
nitude of the quantities, в о and Ё v respectively, and let 9 
be such that cos. ф = Ф, | 
Completing the piralellogram and representing by d, and 
d, the diagonale, we have the following purely trigonometrical 
relations— | 
d? — d} = 4 R C V 
dà + d? = 2 R с? + 2 }? v3, 
If, now, d, and d; in the above (quations be replaced by 


D, and рз respectively, we obtain two physical relations 
which we have already seen to hold quite spart from the 
diagram, hence it follows that if the parallelogram be con- 
structed as explained above, with the sides, O A. O B. repre- 


senting the magnitudes of the quantities, n c ard X v, and 
with the angle, p, equal to cos. Ф, the diagonals will re- 


present the magnitudes of the quantitier, D, and 5, 

We see, then, that if we know any three of the five quantities 
RC, E v, Dy Da Ф, the remaining two quantities may be 
determined graphically as indicated above, not only when we 
are dealing with sine waver, but also for any other shaped 
wave whatever.. | 

Now it is only necessary to determine, experimentally, 
the voltmeter values, р, and 1), in order to obtain the value 
of the watts. The method of carrying out this arrangement 
is indicated in fig. 2 : M, represents a motor or other circuit, 


Fig. 2. 


the power supplied to which is to be measured. In the main 
circuit a non-inductive resistance, R, is inserted, which will 
give a drop of about 1°5 volt with the maximum current. 
A transformer, T /, of which the secondary consists of but 
опе or two turns, suitable for the generation of a voltage 
comparable with the drop across the non-inductive resistance, 
R, is connected across the mains as shown, There are many 
ways of connecting up whereby the same purpose may be 
effected, bat, here only two methods are shown :—(a) а б 
the non-inductive resistance is divided, (5) where the seconda: y 
winding is divided. In the first case the drops across the 
two halves of the resistance, in the second, the voltage across 
the two halves of the secondary, are equal. 

It will now be seen that the potential difference which 
exista between the extremities of the branches, a c, b c, cor- 
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чү to the vector sum and difference respectively of the 
"I which represent the main current and the supply 

If, now, the two voltmeters, which together constitute the 
wattmeter, be inserted in these two b eg, and be calibrated 
to indicate directly the mean square value of the potential 
difference at their terminals, the difference between the two 
indications will be a measure of the watts. | 

The instrament may further be combined with a change- 
over switch, which in the second 5 shall connect the 
hot wires, as shown in fig 3. In this position it will be seen 


— — 


-arm - = 


ка. 3. 


that the indication of the one needle is а measure of the 
current strength, while the second needle indicates the supply 
voltage. : 

The the same instrument, with the change-over switch 
in position (1) indicates simultaneously current strength 
and voltage, and in the second position true watts, from 
which resulta, of course, the lag of the current may be 
determined. The scales may either be graduated to show a 
given multiple of the mean square voltages, thus enabling 
the watts to be determined by simple subtraction, or 
otherwise, as is most convenient. 

It is worthy of note that with the suspension adopted by 
the above-mentioned firm the scale is very nearly a equare 
root scale, so that if graduated to indicate the square of the 
voltage an almost equi-proportional scale is obtained, which 
is without doubt the most convenient scale for an instrument 
of this t A method employed with considerable success 
by the writer where only one instrument is needed, is shown 
in fig. 4, в ів a reversing switch, а reading being taken in 


each of the two positions. The instrument used was a hot- 
wire voltmeter constructed by Mesars. Hartmann & Braun, 
having the series resistance removed. It could in this 
condition be used either as an ammeter up to 0'2 ampere, or 
as a voltmeter from 0 to 8˙5 volta. 

Before proceeding further, it will be well to examine this 
case analytically. As a matter of fact the excessively small 
self-induction possessed by the various branches are of 
absolutely no account, far less so than those in the ordinary 
two-coil wattmeter. | 

In order to make the case general, and to see in what way 
they enter into the result we will assume self-inductions in 
all the various branches, comparing the result with that of a 
two-coil wattmeter, thus clearly seeing the ground that 
justifies us in making the above assertion. 

Let v, v represent the effective and instantaneous values 
of the supply E. M. F. respectively. 

Let c, с be the effective and instantaneous values of the 


current passing through the non-indactive resistance 


55 of c, or 0, the secondary current of the trans- 
ormer), c will thus consist of, c, the primary current supplied 
to the transformer, and с — c the main current supplied to 
the motor.* 
Let R and L represent the resistance and coefiicicnt 
of self-induction of the o- called non-inductive resistance. 
I«t r and ! re t the same with.reference to the 


measuring instrument. 


р, ^, п the resistance, coefficient of self-indnotion (or 
leakage coefficient) and number of turns of the secondary 
winding. 

Let D, Di D, D, be the instantaneous and effective values 
of the voltage at the terminals of the measuring instrument 
in the two switch positions. 

Take one terminal of the resistance n at zero potential, 
and the other at — vi (— vz). | 

Let F represent the magnetic flux in the core of the 


transformer and let 0 represent the operator 2. 


In order to avoid expressions of too great length we shall 
make the following abbreviations as we proceed, by 
writing :— | 

R for RT T + P» 
I' p LELEA, 

1. „ MOREE LI DA, 
Vin „ 9 RB" ＋ L m? pi, 
"m » Маз + 2 m? p’, 

p = 2 1 , 


representing the frequency of the supply curren 


t. 
Considering fig. 4, we may express briefly the conditions 
obtaining in the various branches by the following equa- 
tions : | | : 
Dn — (7 + 10) с = 0} 
(R +10) с + (RAT 1,0) с, — У, = 
пек — {т+ръ (+ ad) 6 с — vi = 0 


S'milarly, D, — (r + 18) Cs = 0 
&c., &c., replacing in the above D, c, v; (0 F) by 0, Cs Vs and 
(- 0 F), and so on throughout. | 

Eliminating c, V, we have 


Di "—(rclo) 0 E 
| (в +10) с (R + L 0) (1 ,=0 
| nor —irtp+ CT) 1 | 


From which we obtain | 
(R-r- pc (LL А) өр, + (7 +10) (R+L8)C 
— (г +10) пө = 0. 

Representing 0 ғ and с as periodio functions with respect 
to time (t) by the general expressions 

OF = ХУ к тр ні (прі + en. 
C= cm id (трі + nn’. 

The summation being extended to all terms obtained by 
giving m successive integral values from 0 to o», we may 
write 

(Rn + L 0) Di = —Zf, Im Ci Sin (m pt + тһ + 
my 
RO 


tan 1 + tin ! 24 + п % Fm m prin (m pt 


l 
+ en + tan! 2 


1 J ; LMP 
wh nce D) = — > ":'" % sin (mpt + m+ la. 7! -— 
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primary current also to slightly. The 

this variation of c ip extremely minute, 
simultaneous readings are taken, non- 

existent, so that it will be omitted altogether. 
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and n, — Ds? = —4 2 e Cm Sin (m pt + ё.) | 
me 


E 1 Fy, m prin (m р t+ &o.) ! i 


, 
Ur 


and the value of ES / (n,? — n5?) d ¢ integrated over a rela- 


tively long period of time T (which by our notation may be 
expressed as Di! — D.:), becomes | 

—292RnZ { Cm Fm ™ p (coe. Pia + 1 p sin D) 
where ¢,, replaces (em — п»). 


Now, it is merely a matter of design to make the primary 
loss sufficiently insignificant, and we may write 


V. 
— Y. fo: Ө F, or — . for Fm m p, 
N N 


N being the number of turns in the transformer primary, and 
we arrive 8t the final expression, | 
' 2 
ру ~ n? =2R s 5 ( "н. Vin С» (cos. Ọm + 4 id но 6. 
This, then, is the general value of Di? — D2”, assuming 
self-induction and resistance in all the various branches and 


makisg no assumptions as to the shape of the current and 


E.M.F. waves, except that they are periodic with respect to 


time. - 5 
. It will be interesting at this point to compare the above 
result with that of & two-coil wattmeter, assuming the latter. 
to have self-indaction in the shunt ooil, and making the 
same assumption as above as to the current and E. M. F. wave 
forms. If r, and 7, be the resistance and self-induction of 
the ahunt cironit, we have for the force exerted on the 
movable coil, 

71 Ii my a; 
/ (e) AQ ap Vin Cn (coe. $m + „ ein фи), 


where f (P) involves a coefficient determiced by the propor- 


tions of the wattmeter, and also depends on the relative 


position of the two coils. | | 

It is highly interesting to note the following point of 
difference between the two wattmeters, viz, in the two-coil 
wattmeter self-induction in the main current coil is of no con- 
sequence, bat in the ahr nt circuit it is very detrimental, while 
with the hot-wire instrument self-induction in the shunt 
branches produces little or no error, whereas io the main 
test importance to eliminate it 


when large angles of lag exist. Next we see that self- 


. induction in the resistance, R, enters into the expression for 


D — 1,2 in almost exactly the same way as does the self- 
induction of the shunt coil of the ordinary wattmeter, Thus 
the higher the frequency (consequently the higher the 


harmonic) and the nearer $. approaches the value 2 the 


greater is the relative effect, of this self-induction. 
Considering the case where the E. M. F. follows a sine law 


the error when ф = 2 will be, expressed in watte, 


* L. —. 
I? Р v C, 

and for all other values of 9 the difference between the true 
and the observed values of the power will not exceed this 


amount. EF 
It is, of course, essential to reduce the value of the 


expression s? 1./1' as much as possible in order to minimise 
this error. 


Now, if in the two-coil wattmeter the self-induction of the 
shunt circnit, which contains а coil of many turns of very 
fine wire, and sometimes the secondary of a transformer 
which again represents a relatively large number of windings, 
can be made for all practical purposes insignificant, it is clear 
we are justified in putting т, = о, for, L being the gelf- 
induction of a short broad strip of some high resistance 
materia! forming the non-inductive resistance, the value 


of = must be many times leas than the corresponding 


value in a two-coil wattmeter. 
(To be continued.) 


THE BALL RACE. 


By MARK BARB. 


Ler the dilletante over-praise a novel device, and the 


practical man will not. make it. There is no direct logic in, 


this, but the attitude is much justified by precedent. 

Iu mechanics there are things which we need and things 
which we make. And among the things which have been 
needed badly since the wet Spring of '88, there are 
many not yet made. Now, the pee engineer is not, as 
Bret Harte would put it, a real mean man; be honestly 


desires to make the things we need. But he knows how easy 


it is to think and how hard it is to work. 

For years the dil/etante has very much enjoyed the thought 
of perfect steel balls; the English Mechanic has teemed 
with remarkably designed bearings, and friction seemed в 
thing of the past. But all this time it has been very hard 
to make the perfect spheres. Difficult as it was, however, 
there has been much fault on the part of the practical man. 
He will not repeatedly try to bring to perfection a thing 
against which he has been prejudiced by the theorist’s 
enthusiasm in the first place. 

Were it not for the evolution of the'bicycle very accurate 
balls would h> hard to obtain, and it the days when balls 
were bid many declarations were made iu favour of the 
sleeve bearing and the collar thrust. 2 
"It is not yet generally known that balls are row 
made with truly marvellous accuracy; they may be now 
obtained correct to 0001 inch, and in large quantities 
ас that. One can now make use of balls in pivots and 
other bearings not only to réduce friction, but to obtain 
accuracy of setting. In a ‘tertain machine used by the 
Linotype Company for engraving minute type forms in 
hard metal, wherein, I may say, the very acme of mechanical 
nioety is required, ball slides and bearings are used with 
great success. The balls supplied for that machine can be 
lifted, a dozan at atime, between two perfect straight-edges, 
edge on, and held parallel in the same plane by ground 
blocks at the ends. 

Some weeks ago a little discusion arose over the subject 
of ball races and their acouracy. I was designing at that 
time a special form of engraving pantagraph for linotype 
work, and as I had made use of ball-race bearings throughout 
I became much interested in the controversy. In the 
discussion referred to a geometric construction was shown 
which proved that, given perfect balls, true rolling friction 
could be attained. · 

Now, having in our possession balls which are spherical 
and which are во hard that the rolling friction in a hardened 
and ground race is next to nothing, we should see if the 
eometric construction given can be translated into simple 
dimensione for any special case. Very often the necessary 
dimeneions for a trigonometric requirement are impossible to 
determine in the actual apparatus; we cannot draw con- 
struction lines, for example, within the body of our material. 

Fig. 1 shows the diagram mentioned which gives the lower 
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race and ball in sectional elevation. If c is the centre of 
the race, and o the centre of' the ball, then the surface of the 
race must be tanger tial at a and ö. The points, a and b, 
are obtained by drawing a line; c b a, as shown. This 
makes the rolling path, p, bear the proportion to the rolling 
path, g, which is necessary in bevel gears. 

Insorder to give ont a drawing for the workshop, we 
must calculate five of the seven dimensions marked in fg. 2. 

We first oboose the diameter of the ball, the number of 
balls and their clearance ; then the diameter of the race, and 


. finally, the minimum “depth of grip,” which is shown as Л, 
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Now, where в is radios of race, r radius of ball, d the 
clearance between balls, and n the number of balls, 


= 21 + 4 
Ce) 
Choice can be made in the terms, but в should be suited to a 
practical clearance, а stock-siz ball, and whole number for n. 


It is then necessary to find the formule for the race 
dimensions. These formulæ are very easy to obtain if it is 
assumed that the bevel angle, a, in fig. 1 is known, and 
this is generally used. But it is impossible to make use 
of this angle directly with jigs in the workshop. The 
hevel angle is determined by the “minimum depth of grip” 
wanted in relation to the clearance desired between the upper 
and lower races. Hence Л should be chosen to suit these 
requirements, "The plane through the centres of the bells is 
made midway between the flat surfaces of tlie two races, and 
thus 4 becomes a necessary dimension. nis ы 
Taking ^, В, and r then as known, I have worked out the 
following formuls :— 


D=R= ,— cu 
$ 
cos ( — 
| (3 а) 


y 
L= В —— —— 
Pu 


| ds : В кіпа 
бл (== ) 
p= 90 — a + T. 

B = 90 — а – $ 


where a is the bevel angle found by 


; h 
UT Wii in Уи M үү 


` Now, it is easier to use a right angle for the race than any 
other; therefore, in all cases where the thrust is not great 
enough to exert too powerful a splitting action, we can take 
¢ equal to 90°. 
In this case we have the much simpler formula : 


ф = 90°, 


6 = выг! , 


and there is no bother over the bevel angle. 
P шш. F dimensions к se тЫ trouble түе to arise. 
small errors in graphio me , even wit e scales, 
isle differénces which are not always negligible. | 
Graphic methods on 
complex calculations, but where one can obtain a simple 
formula it is better to avoid graphics if only to вате time : 
once а formula is had one always has it. But an extra 
drawing board, paper, pins and time are required on each 
occasion of the graphio determination. 


large scales are useful for highly 


THE MANUFACTURE OF ALUMINIUM. 


On the occasion of the meeting of the Insticution of 
Mechanical Engineers at Belfast, in July, 1896, Mr. James 
Sutherland, the manager of the factory at Larne read a 
paper which fully described the method ad for the p:e- 
mn of pure alamina—oxide of aluminium—from. 

uxite. Members who then visited that factory will be 
interested to learn that the British Aluminium Company 
have already been compelled to enlarge the works to nearly 
double the capacity, and that great improvements have since 
been introduced into the process of manufacture. The 
finished product is a very finely divided powder, and in order 
to ship it safely to Foyers, it has been found advisable to 
pack the alumina in hermetically sealed steel drums On 
arrival in Scotland the oxide is reduced by the Héroult 
process, and the metal is run ont of the electrolytic baths 
into ingot moulds. In this form the aluminium is quite 
pure enough for certain ике» such as foundry work and 
steel making, and much of it is therefore sold without 
farther treatment. But as small quantities of the cryolite— 
a double fluoride of aluminium and sodium containing 18 
per cent. of aluminium—which is used as a solvent during 
the electrolysis occasionally become mixed with the metal as 
it comes out of the furnace, the aluminium at this stage is 
scaroely suitable for the production of tubes, rods, &c. The 
original crude ingots are therefore sent to Milton, in Stafford- 
shire, where they are re-melted and refined until the metal 
attains a purity of 99°6 per cent... 

At the Birmingham meeting of the Institution of 
Mechanical Engineers, Mr. E. Ristori gave an exhaustive 
desoription of the Milton works, which showed very clearly 
the exceptional advantages which the British Aluminium 
Company possess there for converting the crude metal into 
marketable articles. For a description of the casting shop, 
the foundry, the rolling shop, testing machines, fitting sbop 
and laboratories, we must refer our readers to the original 


paper. 

| With regard to the working of aluminium, which has 
hitherto been represented to во many difficulties, Mr. 
Ristori sucoeeds in showing that these have been to a very 
large extent surmounted. With certain limitations, imposed 
by the chemical and physical peculiarities of the material, 
aluminium can be worked much like the other industrial 
metals handled at the present day. It is best melted in sand 
or in iron crucibles without the addition of any flux, at s 
temperature not greatly exceeding ita melting point, 655° C. 
= 1,210? F. On а larger scale, the operation can be carried 
out at a dark red heat on the bed of a reverberatory furnace 
lined with basic magnesia bricks of good quality. In cast- 
ing, special precantions must be taken to allow for the great 
shrinkage during cooling. The moulds should have large 
risers and plenty of venta. They are preferably cooled from 
the bottom upwards to enable the gases to escape. Slabs for 
rolling must be cast in closed ingot moulds, with a perfect 
machined internal surface, which is costed all over with 
graphite and water; the mouids must be very hot, and the 
castings cooled quickly in very cold water to make them soft, 
Alaminium can be forged hot or cold; preferably at a tem- 
perature which causes a hard wooden stick to smoke when 
pressed against the metal. In com n with other metals, 
it ranks third in order for malleability, and sixth for duc- 
tility; sheets have been hammered as thin as 451;-inoh, 
and wire can be drawn down to ;}y-inch diameter. No 
lubricant should be used for rolling, and the aluminium 
requires пешеп annealing at a low red heat, just visible in 
the dark. In turning, the edge of the tool soon becomes 
blunt, unless only small cuts are taken; the cutting & 
should be high, and both tool and metal should be lubricated 
with turpentine or petroleam. Filing is best done with 
single ont files, because cross-cut files rapidly become choked, 


Spinning is easy on wooden ог metal forms, the best lubri- 


cant baing stearic acid dissolved in turpentine. Aluminium 
can be stamped or pressed, hot or cold, either dry or with 
soap water for heavy work, and with tallow for emall 


Frosting is effected by dipping the articles for a few seconds. 
. jn а hot 10 per cent. 


ation of canstic soda containing 
about 24 per cent. of common salt, till the surface turns 
black, then brashing with cold water, and dipping in strong 
nitric acid till the metal becomes white again, and finally 
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washing and drying in sawdust. This process is desirable 
before alumininm surfaces can be efficiently painted or 
enamelled. For polishing, a mixture of olive oil and rum is 
used, or emery and tallow, followed by rouge and turpentine. 
Barnishing is done with bloodstone or steel dipped in rum 
and oil, or in a solution of borax containing a little ammonia. 
То engrave aluminium, the plate must be coated with stearic 
acid and turpentine, or with rum and oil, as before; if this 
be not done, the graver slips continually. 

It has been claimed by many that aluminium will find its 
ohief utility in the direction of alloys, and we find that much 
attention has been paid to these, In its purest form alumi- 
nium is very soft, and of no great service in those arts in 
which much rigidity and strength are required. Actually, 


copper and 
change would be followed by various advantages to all con- 


cerned. Not only would there be a considerable reduction 
in the weight of the articles, but they would not tarnish or 
taro black on ex to air. The cost should be the same, 
if not actually lower, inasmuch as, bulk for bulk, aluminium 
is already cheaper than copper or tin, and its price will con- 
tinne to fall as the demand increases. One field, however, 
remains which copper is bound to maintain as its own, 
namely, the construction of insulated electrical conductors, 
Experiments have already been made on a large scale with 
bare conductors of aluminium for telephones, & ., and the 
British Aluminium Company are using it in this manner at 
their Foyers works with perfectly satisfactory resulta, ita con- 
ductivity, weight for weight, being double that of copper. 
But when the mains have to be inefllated, copper is abeolutely 
unapproachable, on account of its greater conductivity, 
volame for volume, which is 165 per cent. of that of 
aluminium. Besides the advantages set forth above, 
aluminium is not poisonous, and is pre-eminently adapted 
for the manufacture of cooking utensils. On the other hand, 
tinware is not particularly cheap in the long run, for it is 
constantly wearing out; cast-iron is heavy and brittle, and 
ocpper requires to be чш re-tinned in order to avoid 
ger to health. Inasmuch as an aluminium saucepan 
costs no more in the first instance than a copper one, weighs 
much lese, is perfectly innocuous, and does not periodically 
need а fresh inside, it is not surprising that the employ- 
ment of aluminium in kitchens and canteens is spreading 
rapidly. A steady demand for aluminium is springing up in 
various kinds of printing processes, as well as in lithography. 
The metal appears to answer admirably for the construction 
of rollers used in calico printing, and when its surface is 
properly pared, it is also capable of replacing the ordinary 
itkographic stone. It can easily be imagined that, instead 
of having cumbrons and heavy stones, which can be printed 
only on special slow-running “litho” machines, it is far 
better and cheaper to ase thin sheets of a metal which can 
be bent; into a form and printed on rotary presses, 
One of the largest uses to which aluminium has been 
applied. is in metallurgy, where its valuable metallurgical 
poete were discovered and utilised. It ія common know- 
ge amongst steel makers that ingots often turn out spongy 
at the top, and when particularly good ingots are required 
the faulty portion is cnt off and melted over again. By the 
introduction of a very small ороп of aluminium to ігор, 
steel, or brass, either in the mould or in the ladle, the 
founder can be quite certain that the ingots will be solid all 
gh. When used in this way, aluminium has the 
peculiar virtue of instantly liberating all the gases contained 
ш the metal, and of keeping it fluid for a longer period, so 


opportunity to escape. In almost all stee all 


the principal foundries, aluminium is now being employed; 
ar smn pea some of these state that the result is а 
reduction in the wasters of 80 or 90 per cent. In this case 
alugilnium does not actually replace any other metal, but by 
its own special qualities is useful asa means of improvin 
physfoal : ly and chemically some of its older rivals an 
riends. | | 

The use of aluminium in ship building is growing rapidly 
on.account of the almost unestimable advantage of its great 
saving in weight. It is only four or five years ago that a 
small canoe was made on the Thames, ont of two sheets of 
aluminium, stamped aud riveted together; but now torpedo 
boats, yachts, launches, and other vessels are being made. 
Soareely any industry that can be instanoed сап show such 
a rapid advance as this. Indeed, aluminium is quite jin de 
siécle, and he would be а bold prophet who would venture to 
ше its position in the economy of civilisation 25 years 
ence, ! 


THE LONG-SCHATTNER PREPAYMENT 
METER. 


ELECTRICAL meters depending on the measurement of the 
eleotrolytic action effected by the current to be metered have 
been proposed by several recent inventors, and the records of 


the Patent Office of the last 20 years contain, we suppose, 


hundreds of descriptions of such apparatus. It is oert ain 


that their mechanical simplicity, freedom from frictional 
errore, and capacity for accounting for the smallest currents 
are very great recommendations, but they have certain dis- 
advantages. There is usually a serious fall of potential in 
the cell, and they are liab'e to corrosion and decay. The 
importance of the first point is greatly reduced b high 
potential distribution, and the second is a matter of degree 
= may be t haie ri limita. ` 

very promising electrolytic prepayment meter, recently 
brought ont, is, we understand, being used at Norwich. À 
prepayment meter is just a case where simplicity aud cheap- 
ness are much more important than great 
large range and long running power. The sums of monsy 
ted are too small, and the installations too inconsider- 

able to pay for the use of complicated and expensive instru- 


ments, while the visits of the inspectors are so frequent that 


he meters are not required. 
he principle of the Long-Suhattner meter is similar 
to that of the old Edison meter. Its form is clearly shown 


e pole dorama 
ig. 1 shows iple diagrammatically. a is a lever 
pivoted at x. At the far end of the lever is suspended a 


copper plate, в, which is immersed in а solution of co 
sulphate. The box, D, is also of copper, and fors ite 
negative plate, or cathode. с іза weight to balance the 
other side of the lever. K and £ are cups to hold respectively 
the coins and standard weights which the collector replaces 
instead of the coins. Е, and r, are mercury cups. F, the 
front one, being filled with m ; Fæ the back one, 
being half filled with mercury and filled up with creosote 
oil. Hi and н, are contact pieces forming a bridge across 
the mercury caps, which bridge is fixed on the lever. B, is 
a main resistanoe, across which the depositing cell goes as а 
shunt, and k, is a large resistance going from one mercury 
cup to the other. | s 
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No, the total flow of- current corresponding to a Board 
it nearly 4 oz. of copper, 
in а 
small voltameter to oorrespond to the whole of the B.T. 
units which may be passed through the meter, The diffi- 
сау in this meter is met by shunting the depositing cell 
with another conductor, so that only part of the current 
passes through the cell. We should like tome information 
as to the proportion between the two paris of the main cur- 
rent, throogh the cell and the shunt respectively, at different 
loads. The back E.M.F. of the cell, and there must be 


of Trade unit at 100 volts will de 


so it is clearly ont of the question to deposit co 


some, will cause a smaller proportion of the current to 


through it at low loads than at high; indeed, below a certain 
load when the fall of ‘potential in the shunt is less than the 
appreciable 


back E. M. F. of the cell, we suppose that no 
amount of ourrent will flow through it at all. 
The plan of con uections is shown in fig. 2. 


When the lever is “up” it will be seen that the mercury 
connection in cup, Fz, is broken, and the current has to pass 


Fria. 2. 


through resistance 
follows: s 

1. Wben lever is "down." 
сар, Fs, By, from there part goes through connection to plate, 
в, across to Lox, D, depositing copper from В to » and ont to 
ү; the other part, the main current, goes from E, to 11, to 
ғ, through resistance, R, joining the other part at v and 
out at terminal, о. | ö 


2. When the lever is “up.” Contact piece, Pz, is out of. 


the mercury, and the current has to take the course through 


resistance, Hs. which causes a very large drop in voltage ; 


part again through R, and the other part up m, to plate, 
B апа р, and joining the other part at v again. 

From the above the complete aotion of the meter can be 
seen. The lever is overbalanced, gay, to start with. A coin 
has to be inserted, which brings the lever over again, estab- 
lishing a short circnit across the mercury cups. It keeps in 
this state until the amount of electricity equivalent to that 
coin has been used, that is, until в is lightened enough to 


15. The course of the current is as 


Entering at o to mercury 


cause another overbalance, breaking н, and v, and forcing 
the current to paes through R.; thus the circuit is never 
actually broken, the lamps continuing to burn quite dimly, 
forcing the consumer to insert another coin to get any 
5 light at all, whilst he has also to pay for the 
light he burns dimly, as that too goes as before through the 
depositing cell, so that the next coin he inserts really pays 
for that light. 

Ra is of considerable resistance; thus with 20 16-C. P. 
lampe a drop of about 70 volts is obtained; with 10 16-C.P. 
85 volts drop; with five lamps, 17 volta drop; and with 
two lamps, about 7 volts drop. 

For & room lighted with two lamps, a customer may 
prefer to buy some 93-volt lamps, and go indefinitely on tick 
with the lamps at their full pressure, to feeding the machine 
with the scarce threepenny bit or the useful sixpence. Of course, 
the current used while the lights are dim passes through the 
depositing cell, so that the next coin inserted Jg to psy for 
that, and buys а smaller supply of the full ligt t. | 

There are but few details to be explain It has been 
found that the creosote in mercury cup, rs, is very effective. 
It causes a perfectly sparkless “ break " and “ make,” even 
at full load on a 220 volts circuit, and it also keeps the 
contact maker, н,, ectly clean. It, of course, does not 
deteriorate, neither does the mercury, so that the cups need 
really very little attention when working. 

By never ot cutting the light off a great advant- 
age is gained. It is distinctly one of the disadvantages of 
an ordinary prepayment meter that the consumer should 

suddenly be put in darkness, The way the Long-Schattner 
meter gets over that difficulty is пате, effective, and equit- 
able to consumer and company. The consumer need not 
fear the annoyance of suddenly being put in darkness, whilst 
the company, on the other hand, is being paid for all the 
energy which is used. ` | 

One copper plate and box will last for 700 units, and then 
has to be replaced with a fresh plate and box, at а cost of 
5s. The box and plate are made easily detachable from the 
meter. 


It has been found. beneficial to pour a thin layer of 
ordinary machine oil over the top of the copper solution, 
thus preventing any evaporation. This does not effect the 
plate or box at all, the only ution necessary being to 
и {һе box and plate with water when removing the 
solution. | 


Lastly, the proprietors of the Long-Schattner patenta have 
decided to make their-meter purely a silver 
one, that is, only silver coins (3d.,.6d., and 
18.) being admitted. They have come to the 
conclusion, from the experience of the gas 
companies as well as from other sources, that 
the consumer prefers a larger amount than а 
pennyworth at a time. à 
With each meter standard weights are 
supplied to cover the life of a plate, viz., 
700 units at 6d. per unit, these weights to 
be gradually 8 in the standard weights 
pan by the oollector as he extracta the money. 
The meters are calibrated to any required 

rate per B.T.U, 

The copper sulphate solution is of 1,115 
^» specific gravity, and is made up of 1 per cent. 
| sulphuric acid and 99 per cent. water. 

; An instrument of this kind is not to be 
looked on in the same light as a Kelvin or 
Aron meter, nor is anything of the sort re- 

. quired. We think it is likely to prove very 
useful and to be just the rather rough, easily 

adjusted machine, that is wanted. Mercury 
cups with creosote, and voltameters with 4 
layer of machine oil, are messy corts of 

| things, but they may work all right, are 
easily cleaned or replaced, and do not require a clock- 
maker to do it. It сар, moreover, be seen by inspection 
whether the instrament is in order or not, a matter quite 
impossible with а motor meter, which may turn round 

seem in good order, and yet ba registering hops- 
lessly wrong. A prepayment meter has to be visited at 
short intervals, and we are inclined to think the difficulties 
which undoubtedly are found with electrolytic meters may be 
less serious on this account with prepayment than with 
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recording meters. We are uncertain whether a prepsyment 
meter requiring silver coin is quite desirable. It must be 
tempting to obtain your light on credit by putting pennies 
into a silver meter, while there is no temptation to advance 
money to a supply company by. putting half-crowns into a 
copper meter. We all know how scarce small silver is com- 
pared with ooppers. Тһе demand for more than one 
pennyworth at a time is met just as well by putting in three 
pennies as a three-penny bit. Weare less sanguine than the 
authors of the prospectus of the beneficial effects of the 
Long-Schattner meter on the human miad. They write: 
“Users of the penny-in-the-slot gas meters complain that 
with these coins they do not get their full value of gas, but with 
the Long-Schattner meter the complaint cannot exist.” 
Some customers want their light for nothing. 

It is claimed that with this meter there are avoided 
troubles that have been experienced with voltameter meters 
generally by (a) depositing away from the plate which we 
measure; (5) by bringing the current on to the plate at 
the top and out of the box at the bottom, and 1 
a very even distribution of current tbrough the liquid ; an 
(c) by the very low density of current there is no heating 
and there are no gas bubbles found. The result is a great 
aconracy at all loads. The loes of pressure across the 
meter is only— E | 

' volt for 5 amperemeters 220 volta. 
11 
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A FRENCH VIEW OF AMERICAN 
ELECTRIC TRACTION. 


WirH a view to the adoption of electrical methods on the 
line now constructing between the old Orleans station and 
the new terminus, Orleans Railway Compeny sent to 
America on a voyage of study a group of engineers, 
Messieurs Solacroup, Sabouret, Valton, and De Freminville 
and Hiberty. = — | 

Their notes are published in the Revue General des 
Chemins de Fer, and are of the customary excellent quality 
which distinguishes the work of French engineers. 
L' Industrie Electrique gives extracts from which we have 
endeavoured to cull. Our contemporary is brilliantly 
sarcastic at the expense of the Heilmann locomotive. 

While we are losing our time on the Heilmann locomo- 
tive, the Americans are utilising, with success, іепое 
gained in exploiting electrical tramways in the development 
of electrical traction on main line railwaye—Jeaving the 
generating station at home.” 

The sting of this, as of many other things, comes іп the 
ай. The Heilmann locomotive, as we all know, does not 
leave its generating station at home ; bat—snail like—bears 
it on its back a constant load and encumbrance. Here we 
have a genuine French opinion of the wisdom of it. 

In ten years electrical traction has almost entirely sup- 

ted horae traction and cable lines in America. New lines 
ve been established at the same time as electric lighting in 
small towns, in the suburbe of large towns, reaching out to dis- 
tances impracticable for either horse or cable roads ; uniting 
the principal localities at 40 to 50 kilometres apart, and 
endeavouring by the junction of suburban networks to raise 
up traffic between neighbouring towns. By the carrent 
year 20,000 kilometres had been constracted, and bid fair 
to grow still faster in the immediate future. And London 
18 of experimenting ! ! ! 
, From tramway work main line work has been taken up 
simply by carrying out everything on a little larger scale. 
Thongh во new on main line work—scarcely three years 
electric traction has already been applied, so far as the 
deputation were aware, to the tunnel of the Baltimore and 
Ohio, to certain branches and sidings at Hoboken, New- 
haven, and Whitingaville, the Boston and Nantasket Beach, 
Hartford and Berlin, Berlin and New Britain, the Lake 
treet and the West Side Elevated of Chicago, Washington 


and Mount Vernon, Philadelphia, and Mount Holly, N orfolk 
and Ocean View, and on a little branch line of 5 kilometres 
in California. 

We have repeated the list for the benefit of the London 
Metropolitan Railway, whose directors incompetently shiver 
between wind and water, afraid to venture, in their ignorance 
on the one hand, and fearful of rendering passengers too 
comfortable on the other hand. | : 

The circumstances which compelled the adoption of elec- 
trio locomotives in the Baltimore tunnel, in order to enable 
the company to compete for the New York traffic, are too 
well known to require any repetition from the Frenoh. The 
deputation observe that the service rendered is complete and 
regular. Electric locomotives alone haal freight trains 
also through the tunnel, and they note that all engineers, 
without exception, are satisfied. The tbird rail ав a con- 
ductor has their approval rather than the overhead conductor, 
in that weight for weight copper has only from five to nine 
times the conducting power t steal but it costs 1°05 franc 
per kilo, whereas steel rails (old) only cost 65 francs per 
ton (1,000 kilos). For other reasons, also, they approve 
the third rail. 1t appears to them a little ont of the way to 
employ locomotives of 87 tons for a daily service of 15 trains 
when twice the number of trains might be worked with 
engines of half the weight; 22 tons per axle seems heavy. 
The engineers of the line consider, however, that the 
pun up and re-forming of trains would be worse than 
the inconveniences named. They would also have preferred 
а simple reduction motor in preference to direct connection 
for such slow speeds as are employed, and an increase in the 
number of axles. By this change the motors could run во 
much faster and be шерии less. | 
. But, on the whole, great satisfaction is expressed, especi- 
ally in view of this being the first application to main line 
work and that the service rendered is double—freight and 
кше n four motors being coupled in series for 

eavy loads, while for passenger trains the working is in 
parallel of other locomotives since made by the General 
Electric Company, that of the manufacturers line at 
Newhaven weighs 25:4 tons, and has two motors, one on 
each four-wheeled track, driving one axle direct at 500 
volta, At Hoboken a 25 8-ton engine has a geared motor 
to each of its four axles. This is highly commended. 

With a total weight of train of 289 tons om a run of 
1:76 kilometre in 8 minutes 17 seconds, the total energy 
consumed was 14:5 kw.-hours, or 34:4 watt-honrs per ton 
kilometre. | 

The cost of production is 0404 franco per kw.-hour. 
Adding 10 per cent. for line loss, gives ‘044 franc (say, 
*44d.). The electrical cost per 100 tons per kilometre is thus 
1°54 franc, or кош: 144.‚ equal to 22 kilos. of coal. 
This includes all works’ costa. - 

On the Berlin-Hartford line about 20 per cent. of the 
motors are off duty, which is declared small for machines 
501 their 570 kilometres per day. On the Nantasket 
Beach line, with 60-ton trains at 60 kilometres speed, the 
consumption of electricity varies from 37:8 to 50˙8 watt- 
hours per.ton kilometre. This is higher than at Baltimore, 

ially when it is considered that the line is nearly level, 
and at Baltimore the. grade is considerable. But at Nan- 
tasket there are many stope—14 іп 17 kilometres. 

On the West Metropolitan of Chicago trains run at two 
minutes’ headway. The motor cars weigh 26 tons, and draw 
during the daytime three trailer cars. e motor cars have 
two 125-H.P. motors, one on each axle of one of the bogies. 
The journey speed is 24 kilometres per hour at a cost of 77 
watt-hours per ton kilometre. The motor cars are overhauled 
every 40,000 kilometres, or about every four months, This 
occupies three days; 6 per cent. are under repairs. Tho 
chief. overhauling is that of the armature. Stations only 
b 600 d apart. | 

e necessity of attracting passe by high has 
led to the construction of new W сап ыш иен н 
of 150 H P. in place of two of 125 H.P.—with a view, algo, 
to hauling four trailers. | 

Full appreciation is awarded to the Sprague system of all 
motor oar trains with synchronous working, whereby Mr. 
Sprague hopes to get up а velocity of 64 kilos per hour 
in 20 seconds, run at a speed of 90 kilometres, and 
employ 20 seconds in a brake stop, so securing on runs 
of only 500 to 600 metres, a journey speed of 85 kilos per 
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hour. Such is the order of ideas of American engineers. 
The French engineers see no further difficulty ahead, over- 
head or below the conductor is equally practical, and a third 
rail on blocks of peraffined is fully shown at Chicago 
to deal perfeotly with trains of 108 tons on 2 minutes’ 
headway. General forms have already been established, and 
all apparatus has been brought to a size beyond what is 
Required for the heaviest trains in France. 

. No more can the electric locomotive be looked upon as 
experimental. Daily work over many months has demon- 
strated its superior tractive power over steam, and its 
reduced weight for equal power. Improvement, it is true, 
is still possible, but the electrical locomotive no longer 
requires inventing. It is there and has come to stay. 


MR. RAWORTH'8 PRESIDENTIAL ADDRESS 
TO THE NORTHERN SOCIETY OF ELEC- 
TRICAL ENGINEERS. 


WE always expect something sparkling from Mr. Rawortb, 
and we are seldom disappointed. In a presidential address 
be is “all there," if во vulgar an expression may be per- 
mitted, and on this particular occasion he bas fulfilled expec- 
tations. Some men have capital ideas, and are conscious of 
the possession of much wit, but they are quite unable to 
express those ideas intelligently, or put their wit effectively 
in use; while others, like Mr. Raworth, have ideas and wit, 
and exult in their ability to express them in clear, vigorous 
English, at all times and seasons. Perhaps, after all, it is 
as well that this is the case, else the proepect would be opened 
up of all talk and no work—a prospect not by any means 
corducive to peace of mind or progress, . | 

As Mr. Raworth's address was published im extenso in 
these columns a fortnight ago, it is not necessary to quote his 


remarks at length, or even at all. But a brief review of the 


salient points of his address may not be uninteresting. 

In bis opening sentences Mr. Raworth was concerned— 
and we sbare his concern—to find that the Northern Society 
have experienced extreme difficulty in getting members to 
prepare and promise papers for this session, As an explana- 
tion of this, he assumed tbat they were too busy at work to 
spare the necessary time, and put themselves to the necessary 
trouble. We hope, and believe, that this 5 is 
correct, and this being the case, we are glad that indications 
all round point to the fact that the electrical industry is just 
now working at full load, ёо to speak. Only a cynic, of 
course, would suggest that the Society could not stand many 
talkers of the president’s calibre; and as a Society, it is 
therefore content to let him do all the talking that may be 
required in its behalf. 

ut another reason, besides that officially given, may lie 
in the fact that the subjecta set down for discussion at the 
Institution meetings and the M.E.A. Conventions are so 
comprehensive, that, scarcely any are left for the Northern 
Society to deal with. Whatever the canse, however, it is to 
be hoped that the Society, composed as it is of ғо many 
brilliant and up-to-date engineers, may not grow enervated 
through lack o the mental теш к ссе 9 the 
rution an vision of papers on nical subjects, 
and the шышы ЕМ consequently be reasonably called 
upon to contribute their quota, even at the cost, of some per- 
sonal inconvenience. | 

Mr. Raworth, after metaphorically flapping his wings 
and executing a victorious crow in his own vigorous fashion 
over the prostrate body of his critic, the Engineer, proceeded 
to run lighting over the heads, not of his adversaries, but 
of the subjects connected with the departments on which 
development had been more or less strongly marked, and 
glanced at the principal influences which affected the rate of 

rogress. 
d In the course of this expedition he stumbled асговв one 
point in particular which gave him pause, namely, that out 
of every £100 applied to electric lighting purposes, £37 per 
cent. went to the manufacturer of plant, who made all the 


noise and held all the meetings," and £384 per cent. went to 
the manufacturer of mains, who apparently “made all the 
ofit,” and who, we may assume, did all the chuckling to 
imself. It will be interesting to hear what the manu- 
facturers of cable have to say on this subject. 

Traversing the paths of bygone years, Mr. Raworth came 
to the conclusion that if they had only taken oare of the 
money which the public subscribed in the two years of the 
electrical“ boom ”—1882-3—they would never have had to 
ask for a single penny more in the whole of the 15 years 
that had since elapsed. A startling conclusion, truly. And 
yet there must be, and undoubtedly is, considerably more 
truth than fiction in it, for Mr. Raworth, engaged as he has 
been in the electrical industry for the past 20 or 25 years, a 
greater portion of which he has passed behind the scenes, 
speaks with the authority of experience. 

One thing, however, is obvious: that, notwithstanding 
the immense improvements which have been made in the 
design of generating plant during the last decade, some of 
the pioneer plants gave almost as good results as some of the 
plants recently installed have given. Notably is this the 
case with the aro lighting plant installed at Blackpool in 
1879 (Mr. Raworth himself being, we believe, the super- 
intending engineer) This plant in 1892, after running 
continuously for 14 years, gave the splendid fignre of 4:614. 
рег unit ав the total cost, although supply was only provided 

uring the season, a period of about 800 hours. 

There is, unfortunately, occasion for pessimism as regards 
present-day expenditure on electrical plant. Those people 
who see with their eyes, and hear with their ears, are well 
aware that Mr. Raworth's statement is likely to be repeated 
with perfect truth 10 years hence. In the establishment of 
a new and a great industry like the electrical, it is, of course, 
impossible for mistakes to be avoided ; but at the same time 
it would seem to us that if electrical engineers were oftener 
to sink come of their personal linee and prooeed 
more on standard lines, a considerable amount ‘of money 
would be saved, and a great check to the more rapid progrees 
of electric lighting would be removed. | 

In discussing facts and figures, Mr. Raworth is at his beet. 
Few there are in the profession who have the same happy 
knack of making statistics palpitate with life. Perhaps 
most striking success on this occasion was the statement that 
he had found that the 60,125,000 units which were sold last 
De could have been produoed by no more than 20 1,000- 

ilowatt sets, working during factory hours; whereas the 
actual amount of plant employed was not less than 72,000 
kilowatts. We have not been able to check these figures, 
but on the face of them they appear to be pretty near the 


mark. Allowing for a trifling error which may have occurred - 


in his calculation, they still most luminously exhibit the 
greatest of all drawbacks to the financial success of elec- 
tricity undertakings, the want of a day load; and if they 
serve no other purpose, they should impel station engineers 
to earnestly and energetically address themselves to the solu- 
3 of this the moet pressing, perhaps, of all problems before 
them. 

Passing over the data relating to capital expenditure on 
electricity nndertakings, to the number of provisional orders 
(145) with which nothing has been done, to the somewhat 
surprising fact that the annnal cost of producing gas equ 
the total subscribed capital of the electrical industry, to the 
expenditure, for which there is little to show, on tramways, 
to the progress—or lack of progress—made in connection 
with electric launches and electric саће, we come to Mr. 
Raworth’s remarks as to the electrical distribution of power. 
Mr. Raworth regards, with evident satisfaction, the success 
which has attended the Bills of the Chelsea Company, the 
Metropolitan Company, and the General Power Distribating 
Company. We are, however, afraid Mr. Raworth’s satisfac- 
tion will be short lived, and will cease to exist after the 
House of Commons’ Committee have had an opportunity of 
discuseing the almost revolutionary p which these 
Bills contain. The policy of “beggar my neighbour" may 
be all right for the beggarer, but is bad for the beggaree. 

Probably nothing in Mr. Raworth’s address will excite 
more interest—and controversy—than bis remarks on what 
he calls the avarice of municipalities. Up to the present we 
have happily found ourselves in agreement with Mr. 
Raworth, but herein we have cause for dissatisfaction. We 
regret that with the extensive vocabulary which he has 
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always shown himself in possession of, Mr. Raworth was not 
able to find а better word than avarice to apply to the pro- 
ceedings of municipalities. Gloss it over as he may, there 
is still an objectionable sound about it, and as such it will 
tend to stir up feelings of animosity in the breasts of town 
councillors, and make éven the plain places rough in the 
paths of companies approaching them for concessions. In 
this respect Mr. Raworth has, in our opinion, committed a 
grave error of judgment, and he would be well advised in 
endeavouring to rectify this error at the earliest possible 
moment. 

Looking at the causes which have apparently led Mr. 
Raworth to so express himself, we fail to see that the pro- 
‘ceedings of municipalities deserve the construction he has 
pat upon them. In the natural order of things, companies 
and municipalities must ever be at war. Companies exist 
and operate for the benefit of individuals, municipalities for 
the benefit of the body politic; and only by mutual con- 
cessions can progress be accomplished. It is idle to say that 
private enterprise is being killed, or may be killed, by muni- 
cipal obstruction. Until we know Mr. Raworth’s definition 
of municipal obstruction, we are at a loss to follow him. 

Private enterprize, in the widest acceptance of the term, 
oftentimes means the creation of monopolies, and the world 
has seen sufficient of monopolies to regard them with any- 
thing approaching favour. In saying this, we are far from 


wishful to decry private enterprise. We are deeply sensible 
‘of, and we cordially acknowledge the beneficent influences 


and valuable results of private enterprise, which has, as it 


‘always has had, our heartiest support and best wishes. Bat 


we cannot blind our eyes to the fact that municipal enter- 
prise, though lethargic as a rule, is, nevertheless, equally 
beneficial and valuable, and in the field of electric lignting 
and traction is, at all events, likely to be productive of as 
much good in the long run to the electrical industry 
generally as the most enterprising and resourceful of private 
companies. 

. Raworth quotes figures relating to gas undertaking 
owned by corporations and companies, and draws a comparison 
greatly to the disadvantage of municipalities. Unfortunately 


. we have not, owing to lack of time, had ап opportunity of 
perusing the returns from which the figures are taken; but 


unless Mr. Raworth has taken the sums set aside annually 


. for sinking fund, depreciation, and reserve into account, and 


compared the cost of residuals in the districts he mentions, 


his figures cannot, in our opinion, be looked upon as at all 
strong foundation 


for the structure on which he has built his fortress, and from 
which he has directed his thunderbolt. 


CORRESPONDENCE. 


Rotatory Converters. 
The astonishing article on the above subject, which 


appears ee last issue, reads more like a piece of 


Special pleading than the impartial consideration of an 


| 5 subject which one might reasonably expect in a 
techni | | 


ical paper. | | „ 
Those who are ooncerned in the employment of alternating 
currents have never, as far as I know, claimed that they 


could replace continuous currents for all purposes. On the 
. other hand, though a few instances of long-distance trans- 
miesion by means of continuous currents are actually at work, 
| des their very rarity surely shows that this branch of elec- 


cal engineering is essentially the domain of alternate 


current work. 
Recognising, then, that each has its epecial field of useful- 


ness, while there remains a large debatable territory where 


the employment of continuous or alternating currents is 
largely a matter of fashion, it is evident that any apparatus 
Which permita of a conversion from one to the other must 
meet with numerous applications. It is true that if such 
converting apparatus had the low efficiences given in the 
article as a “rough estimate,” their use would be exceedingly 

- . Bat these figures are certainly very rough—on the 
Converters and transformers. The writer of the article does 


not mention what size of apparatus he has in his mind, but 


if anything larger than mere toys is intended, the efficiency 
will probably be nearer 95 per cent.-than the figure given. 
Transformers with an efficiency of only 90 per cent. might be 
useful as cooking apparatus, but would not be employed in 
practice for stepping up or down the tension of a trans- 
mission line. As to the efficiency of the latter, it will, of 
course, depend on its length, as well as many other con- 
siderations; but it is comparatively seldom that it is found 
advisable to admit such a large loss as 10 per cent. Even at 
less than full load the combination will have а far better 
efficiency than 59 per cent. In the case of an important 
contract recently given, the mean of the efficiencies at full, 
three-quarter, and half loads of the complete combination, 
consisting of step-up and step-down transformers and two 
rotatory converters, is guaranteed at 78 per cent. 

The remarks about!the “ advent of the long-looked-for alter- 
nating motor" seem a little out of place in “this so-called 
nineteenth century." The alternate current motor, whether 
for single or multiphase currenta has come, and come to stay. 
It may not, perhaps, be generally known, that in the city of 
Frankfort 1,400 H.P. of single-phase motors are running 
from the town lighting mains. The multiphase motor is in 
use from China to Peru, and in this country alone three rail- 
ways and one tramway are being run with three-phase motors 
on the rolling stock; but there must always be a class of 
traction work wbere it would be desirable to employ con- 
tinuous current motors on the cars, in order to take advan- 
tage of the series parallel connection for starting. For such 
work, then, the rotatory converter is likely to have an in- 


creasing field of usefulness. 
А. E. Levin. 
Baden. 


Your correspondent misses the point of the article, namely, 


the introduction of complicated methods withont any 


apparent good reasons in many cases, 
I have not seen many really reliable independent results 


of testa which give better results than 90 per cent. on an all- 


round 24 hours' load, varying from zero to maximum during 
the time. 

For certain purposes the alternating molor meets every 
requirement, but with the exception of long distance power 
work the continuous motor meets every purpose and all 
requirements. In Frankfort alternating motora are used 
chiefly because only alternating current is available—it is a 
case of Hobson's choice." The conclusion of Mr. Levin's 
letter concedes all that the article argued for. 


The Writer of the Article. 


Direct y. Alternating. | 


I would ask the favour of space in your influential 

columns regarding a matter of considerable interest to the 

nblic in general, and to those concerned in electric engineer- 
ing in particular, 

The editor of one of our London technical journals 
devoted to electricity has been good enough to criticise my 
views with regard to direct current versus single-phase high 
tension alternating. 

The universal plan in this country where the latter system 
is adopted, concisely put, I have never hesitated to state has 
resulted in a loss of two to three millions sterling, at least to 


investors, and to have heen the direct cause of about 30 


fatal accidents since its introduction into Great Britain. 

On the other hand, if instead of haying used that system, 
the same towns or districts in London had adopted the use 
of direct current, this unnecessary loss of life would have 


been avoided, greater prosperity to investors would have 


resulted, and the manufacturing industries’ interests would 
have been most materially assisted. 

Various industries could in that case have had the great 
advantaze of cheap, convenient, intermittent if needed, 


electric motive power, against the extravagant, and for 


small industries, the inconvenient nse of gas or steam 


. engines. 


This fact has at last been recognised by the City of 


London Electric Supply Company, Limited, and other oom- 


panies who are now laying down plant and mains for direct 


current motors. 
E 


eof" c umen 
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The importance of the industry demands fair and genuine 
criticism regardless of tbe existence of any axes, and quite 
independently of how ani where they should be ground. 


A. L. Fyfe. 
65, Angell Road, November 19th, 1898. 


Brighton Breakdown. 


Assuming the correctness of Mr. Tapper’s explanation of 
this mishap, it is not easy to see why the seven uninjured 
dynamos did not take si the load again after the cut-ont of 
the faulty machine had opened, and thereby removed, the 
short circuit from the system. 

It would be of interest if he could give additional 
information on the following points. 

1. How much time (approximately) elapsed after the short 
occurred before the cut-out of the faulty machine opened? 

2. Of what type are the engines driving the other seven 
dynamos, and how are they governed? 

8. How did these engines behave during the minute or so 
that elapsed between the occurrence of the short and the 
opening of the seven cut-outs ? 

4. Did these seven cut-outs break circuit approximately 
together, or not ? — 


High and Low Resistance Wires. 


We are looking for a high resistance wire (about 50 times 
copper) with practically a zero temperature coefficient. We 
understand that there is such a material made either in 
England or on the Continent. Perhaps this wire is made 
by people whom your paper reaches. Can you aid us in 
apy way in locating this material? The temperature co- 
efficient of Rheostene," ‘“Constantan,” * Kruppine," &c., 
is too high, while * Manganin" and * Eureka" are too 
low resistance. 

We also want & wire of low resistance (a8 neat to copper 
as possible) with a low temperature coefficient. 

Ik you can put us in the way of getting either of these 
wires we would appreciate it. 
| Wilbur B. Driver & Co. 


126, Liberty Street, New York. 


X Ray Coils. 


I am anxious to build a large coil for X ray work, capable 
of giving 18 to 20 inches spark. Could you, therefore, assist 
me by giving, through your paper, dimensions necessary to 
obtain this, as to length and size of core, quantity and size of 
primary, also quantity and size of secondary, and number 
and diameter of sections ? 


Coil. 


LONDON COUNTY COUNCIL. 


TEE proceedings at the weekly meeting on Tuesday are noteworthy 
from the fact that an attempt is about to be made to settle the 
differences between the Council and the National Telephone Oom- 
pany for the benefit of telephone subscribers 


Tramway PURCHASE.—BoBBOwING Powers. 


Although not of an electrical character, the question of the borrow- 
wers of the Council in respect of the purchase of the under- 

taking of the London Tramways Company is worthy of being 
recorded for the benefit of other local authorities. The amount 
required for this purpose is £860,000, and the Council asked the 
Treasury to consent to the repayment of the expenditure to be spread 
over 60 years in the case of £620,000, and 25 years for the remainder 
of the sum. In this connection, the Finance Committee reported 
that the Tressury authorities have given their consent to the expendi- 
ture, and to the proposed terms of repayment. With regard to the 
repayment of the £240,000 in 25 years, representing the value of 
horses, rolling stock, and plant, the Treasury authorities stated that 
they had felt some doubt whether & shorter period should not be 
fixed. Having regard, however, to the remunerative character of the 
undertaking, and understanding that in future “renewals will be 


e d to the revenue derivable from the tramways,” the Treasury 
had ded to waive the point in question. 


A New TELEPHONE Moves. 


Mr. Вюлсновокт asked whether it was correct that 900 persons 
were waiting to join the system of the National Telephone Company. 
It was said that those persons were unable to get connected up 
because the Council refused to allow the company to place its wires 
underground. Were they to have to wait indefinitely ? 

Mr. J. W. Benn replied that it was true that in the development 
of the telephone system certain consents had been withheld. As the 
Council was aware, the company had not been granted permission 
to place its wires underground, because it had not seen fit to concede 
terms to London analogous to those ceded in other cities. The High- 
ways Committee felt very much the inconvenience of those who were 
prepared to pay the present rates of the company. The speaker 
mentioned farther that the committee had made arrangements to 
meet representatives of the National Telephone Company at an early 
date in order to see whether they could overcome the difficulty. 


Gas EXPLOSIONS IN STREET Boxes. 
The Highways Committee reported that on the 5'h inst, while 


some men in the employ of the Gas Light and Coke Company were 


laying a service in the Strand, near Norfolk Street, one of them drove 
a steel wedge into the low tension triple concentric main of the 
Metropolitan Electric Supply Company at that point, and so estab- 
lished a short circuit on the main. There was no fuse upon the main, 
but one of the gun-metal connectors in а footway-box at the corner of 
Clement's Lane became fused and opened the circuit, when the fire 
ceased. "While the main was on fire the cover of a low-tension box 
adjoining the spot where the accident occurred was blown off, but it 
doss not appear that this did any damage. The explosion was 
probably due to the ground being impregoated with gas, as the box 
had no connection with the main which was struck into: 

It appears probable that the accident would not have occurred had 
the main been laid well below the underside of the concrete in the 
carriageway; and the Highways Committee stated that they proposed 
to recommend the Oouncil to attach to its sanction to the laying of 
additional mains in that locality, a condition that they sball be 
80 placed, or if that bs found impracticable, that they shall have 
some external covering to protect them from accidental injury. The 
Committee had suggested to the company that in future when works 
are being carried out by gas or otber companies in thoroughfares 
where it bas mains laid, it should have a representative present to 
point out their positions, and so prevent their being interfered with 
or damaged accidentally in any manner. Another explosion took 
place on tho 26:h ult. in a street box belonging to the same company 
at the corner of Russell S:reet and Wellington Street, Strand. Ia 
this саве no damage was done to person or property. The cause of 
the explosion could not be definitely ascertained, but it appeared to 
the Highways Committee to have been due to an accumulation of 
gas in the box, which was constructed some years ago. The Oom- 
mittee reported that they had given instructions for the attention of 
the company to be called to the necessity for some additional means 
being adopted for preventing the accumulation of gas їп the boxes 
and conduits. 

LIGHTING OF WATERLOO BRIDGE. 


Colonel Prosym asked the chairman of the Bridges Committee 
T п public might expect to see Waterloo Bridge lighted by 
electricity. 

Mr. H. Wann, in reply, stated that the Council was to a certain 
extent in the hands of the electric light company. The lighting wasto 
be provided free of cost to the Council, aud when the company һай 
connected its mains, the inauguration of the lighting might be 
expected. 

OVERHEAD TELEPHONE WIRES, 


The adjourned report of the Highways Committee was submitted 
with reference to the application of the National Telephone Company 
for permission to retain certain long span telephone wires in Islington. 
The Committee recommended that sanction should be given to the 
retention for 12 months of those overhead wires not exceeding 150 
yards in span, and for six months in the case of those wires having & 
greater length of span. 

Mr. RApFORD moved that the recommendation should go back to 
the committee to ascertain the wishes of the Islington Vestry on the 
subject. He said that the Vestry had required the company to 
remove the overhead wires, because they had been erected since the 
adoption of the bye-laws relating to aeriel conductors, and because the 
company had not forwarded to the Ocuncil and the local authority 
fall particulars of the wires within one month of erection, as re 
by the regulations. The clerk to the Vestry had informed the 
speaker that unless the company complied with the bye-laws the 
Vestry would be compelled to take legal proceedings. 

Mr. J. W. BENN, chairman of the Highways Committee, after 
hearing the statement made by Mr. Radford, agreed, with the con- 
sent of the Council, to take back the report for farther consideration. 
There was no intention to disregard the wishes of the Islington 
Vestry, whose views, he hoped, would be forwarded to the Council. 


LEGAL. 


ELmSsOum LAMINA ACCUMULATOR COMPANY. 


Іх the Chancery Division on Saturday, before Mr. Justice Kekewich, 
the action in re Elieson Lamina Accumulator Company, Limited, the 
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Earl of Galloway v. Elieson Lamina Accumulator Company, Limited, 
came up ona motion for judgment in default of wp ina 
debenture holder's action. Mr. Warrington, Q. O., and Mr. McSwinny 
were counsel for the plaintiffs. 

Mr. Justica KEKEWIOH said he had read the papers, and it 
appeared that counsel did not aek by the minutes to continue the 
manager. That meant that he would have to apply again for the 
continuance of the manager, if desired, as his appointment by the 
Court expired on January 31at, 1899. 

Mr. WABBINGTON said they hoped to sell as rapidly as possible, 
and if his Lordship would ‘continue the manager until some time 
after the sale he should be glad. 

Mr. Jusricg KekEgwicH: Ithinkso. You had better throw it over 
the Raster vecation, until April 30th, that would be reasonable. 

Mr. WARBINGTON thought there ought to be an irquiry as to the 
debentures. 

Mr. Jusrion KEknwicH : Not only that, but I think there ought to 
be an inquiry as to the other charges. I have generally found it 
necessary, and it does not add to the expense. An irquiry as to 
other encumbrances I bave found convenient in practice. 

Mr. WanRRINGTON : It is proposed to sell at the present moment 
the business, stock-in-trade, book debts, and other assets, with literty 
to apply in Chambers as to the other property. A tale was the only 
way to protect the assets. 

Mr. Justice KExmwICH said that he did not care to order a sale 
зв а rule. The plaintiffs were entitled to a charge, but it was a 
cbarge which could not be effective. 

Mr. Wazninaron: No. Your Lordship sees that at the time the 
money comes into Court the debentures will become due. They will 
become due on non-payment of interest very shortly. 

Mr. Justice Kexewicu: When? 

Me. WaRBINGTON: The interest is payable half-yearly, on June 
90th and December 30th, so that the interest will become due on 
December 30tb,and the principal money will become due three 
months after default. It will become only a question of the plain- 
tiffs receiving their debentures out of the proceeds of tbe rale. If 
something is not done the assets will all disappear. It is desirable 
to sell the business at once as a going concern, and to sell the stock- 
in-trade at once, as it is likely to injure if kept for any length of 
time. Your Lordsbip can order the stock-in-trade to be sold at once, 
but it would be a serious loss to everybody to sell the stock-in-tre de 
by itself. That would be breaking up everything. I submit, that 
there being a charge, your Lordship was the means of protecting the 
property. The debenture holders are entitled to a cbarge in virtue of 
the debentures. 

Mr. Jusrion KexewicuH: They are entitled to a charge. 

Mr. WaRBINGTON : I submit that being entitled to a charge, your 
Lordship is entitled to make an order for sale, althovgh it may be 
күң they cannot be paid immediately out of the proceeds of the 
sale. | 
Mr. Jostios KzxzgwicH: I think I may go that far. This is 
good will and stock-in-trade—you only ask me to sell the business ? 

Mr. WABRINGTON: Yes, that is all. 

Mr. JusricE KE RwIOEH: Very well, Mr. McBwinny will alter the 


Ногорнане, LiMITED v. О. BEREND & Co. 


. Ія the Chancery Division, before Mr. Justice Kekewich, on Tuesday, 
the action of Holophane, Limited v. O. Berend & Co., Limited, was 


entered for trial. Mr. Jessel was counsel for the plaintiff company, 
and Mr. Oann for the defendants. 

Mr. JESSEL said the action was for infringement of patent, and at 
the last moment the defendants had agreed to submit to an injunction 
and pay the costs, the plaintiffs waiving their claim for damages. 
He asked his Lordship to issue an injunction, and for two things 
besides, first, a certificate that the plaintiffs’ particulare of breaches 
were reasonable and proper, and, secondly, a certificate that the 
validity of the patent had come into question. 

Mr. Justice KzkzwICH: I am bound by the authorities. 

Mr. Jess submitted that the authorities were in favour of 
granting the certificates. Defendants admitted that they did 
threaten and did intend to put on the market a globe which they 
now admitted was a breach of the Holophane patent, in fact that 
admission was in the pleadings. On the authority of the Pneumatic 
Tyre Company v. Parr, tried by Mr. Justice North in 1896, the 
learned counsel contended that the judge had power, under Section 
29 of the Patents’ Act to certify, on satisfying himself that the 
apod particulars of breaches were reasonable and proper, even 

there been default of appearance; but in the present case the 
defendants, by appearing by counsel and admitting the plaintiffs’ 
rights to an injunction, admitted that there were breaches. When 
the plaintiff not only did not ran away but fought you, and only gave 
in at the very last minute—the case was rettled only an hour or 
two before—in order to save expense, the Court had jurisdiction to 
certify. His oase did not stop there. One of the principal grounds 
of defence was anticipation of patent by a gentleman named 
Trotter, an electrician of grest eminence, who was now engineer at 
the Cape. His evidence had been taken on commission and did not 
support the defendants’ contention, now abandoned, that his own 
patent anticipated the Holopbane; he eaid it was outside the Holo- 
phane patent altogether. Considerable expense had been entailed in 

g out to the Cape, and they might take it that the defendants 
had come to the conclusion that they could not resist the action. So 
hie really there was по reason for withholding the certificate which 
his p would have given if he had put one witness in the box, 
and counsel for the other side had said that he could not carry the 
Case further. There was only one case he could find, a judgment by 
Mr. Justice Kay, which went against his contention that the 
Plaintiffs were entitled to a certificate that the validity of the patent 


bad come into question, and that was on the ground that there was 
no ap 

Mr. Justice KzxgewicH: How do you propose to draw up your 
injunction, “ After hearing counsel, and defendants submitting to an 
ir junction "? 

Mr. JESSEL: Yes, my Lord. 

Mr. Justice KrkuwicH: Then your certificate will not be worth 
anytbing. 

Mr. Јеѕзвг,: “ Feeling themselves unable to resist au injunction." 

Mr. Justice KEKEwIOH: That is not our form. 

Mr. JEssEL: No, but i^ would be true. There wasa mass cf 
evidence taken on commission on the file, which supported the 
plaintiff? case. Sometimes a certificate would be refused where 
there was a possibility of collusion, but there was no suspicion of the 
kind in that case. It had been fought out to the very last moment, 
and was defended both on the action and on the original motion. 

Mr. Justice KEkg£wICH: Mr. Cann, do you submit to an order on 
these terms ? 

Mr. Cann: Yes, my lord. I have come to an arrangement with 
the plaintiffs, and there is an honourable understanding that I should 
abide by your Lordsbhip's decision upon this point of certifying. 

Mr. Justice KEkEwICH, in delivering judgment, said an injunction 
would issue on the terms agreed upon. Ав to the certificates which 
he was asked to grant, he said without hesitation that the tendency 
of the Courts had been to refase a certificate unless the Court was 
first satisfied, as it could only be by hearing witnesses and examin- 
ing documents, that the certificate ought to be grarted. He was 
asked to certify that the plaintiffs’ certificates of breaches were 
reasonable and proper, without understandirg them, without know- 
ing how far they could be proved or might fail. That was not a 
proper exercise of judicial functions. As regards the second certificate 
for which he was asked, that the validity of the plaintiffs’ patents had 
come into question, he asked himself why that certificate was wanted. 
It would not increase the costs payable to the plaintiffs now, but it 
would enable them on another action if they won, as they might win, 
without doing more than filing a statement of claim against a defen- 
dant who did not appear, to tax costs as between solicitor and client. 
That was a very great advantage to a patentee, and plaintiffs sought 
to obtain it in & case in which, 80 far as his Lordabip knew, if it were 
fought out the Letters Patent might proveto beinvalid. His Lordship 
did not think that in a case where invalidity had been pleaded, and 
at the last moment the defendants submitted, he ought to grant a 
certificate. While agreeing with the statement that there was no 
collusion here, such a course might open а door to possible oppression 
of 1 defendants. Oa those grounds the certificates must be 
refused. 

Judgment accordingly on the terms agreed upon. 


DuBLIN Совроваттох v. Topp, Burns & Co. 


On 18th inst., plaintiffs appcared in answer to an adjourned summons 
for having on October 10th placed an electric lighting cable overhead 
across Mary Street without the consent of the complainants and con- 
trary to the provisions of Section 82 of the Dublin Corporation Act, 
1890. The wires had not since been removed, whereby the de- 
fendants were stated to be liable to & penalty of £5 and to a daily 
penalty not exceeding 20s. Mr. Gerald Byrne, for the defendants, 
£aid his clients bad been in communication with tbe Corporation, and 
there was а probability that they would supply the light. He asked 
that the case should be allowed to ttand generally. The Corporation 
had also practically agreed to allow them a short time to complete 
their arrangements. 
The matter was adjourned sine die. 


BUSINESS NOTICES, &o. 


Agency Notice.—The Unbreakable Palley and Mill 
G g Oompany, Limited, has appointed Mr, William R. Harrison, 
M.I.M.E., Burnett Avenue, Scale e, Hull, sole agent for the 
=~ = its Unbreakable pulleys and mill gearing, for Hull and 
suburbs, 

Boiler Accidents.—With reference to the unfortunate 
boiler accident at Messrs. Biemens's works at Woolwich, by which two 
men were scalded to death owing to the blow-off cock of the boiler 
in which they were working being left open, and the blow-off cock of 
another boiler having been opened so that the boiling water and steam 
rushed into the standing boiler, Messrs. J. Hopkinson & Co., of 
Huddersfield and London, write stating that their patent isolating 
blow-off valve was specially designed to prevent accidents of this 
character. With these valves it is impossible for the water blown off 
from one of a series of boilers to be turned into an empty boiler. 
They are absolutely automatic in their action and require no attention. 
Messrs. Hopkinson also make isolating valves to prevent similar 
accidents through the steam or stop valve being opened on a standing 
boiler. We are of opinion that it should be made compulsory to use 
boiler fittings having for their object the prevention of such accidents. 
Messrs. Hopkinson have sent us a pamphlet on “ Improvements for 
the Safer Working of Connected Steam Boilers.” 

Boiler Plant.—Mesers. John. Fraser & Son, of Millwall 
Boiler Works, E., have put down a new hydraulic plant suitable for 
large marine boilers, and also other additional machinery. Their 
namo has been placed on the Admiralty list of contractors who may 
be asked to tender for the construction of cylindrical boilers up to 
14 feet in diameter. ; | 
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Electrical Wares Exported. 
Waar Expme Nov. 220m, "i Win Exmpm Nov. 22x», 1898. 


8. £ в 
Alexandria. Teleg. mat. 58 0 | Adelaide 73 0 
Amsterdam .. 40 0 Se 61 0 
Antwerp 28 * 120 0 Bombay.. " 140 0 
» Elec. fuses ... 574 0 | Boston .. 95 .. 45 0 
Bangkok 51 0 Brussels... .. .. 30 0 
Barbadoes 16 0 | Buenos Ayres .. 100 0 
Barcelona o 10 0 ú Teleg. mat. 704 0 
Bombay я .. 10 0 | Calcutta s . 500 O 
Brisbane. Teleg. mat. 8,803 0 E Teleg. wire... 329 0 
Calcutta sis . . 511 0 | Оаре ToẽW .. 54 0 
OspeTown  .. ..1,057 0 | Ohristiana Ру 460 0 
1 Islands .. 12 0 Colombo ; 81 O 
ogne [III вое eee 15 0 Oopenha e 81 0 
Colombo... ; . 379 0 Durban ES Š 2,246 0 
Durban 4 464 0 East London .. . 151 0 
East London .. 810 0 Gothenburg .. 103 0 
Flushing . 16 0 | Hamburg aa .. 110 0 
Fremantle . 4,5997 0 Hong Kong.. . 122 0 
Gibraltar , ses O | Launceston ... .. 90 0 
Gothenburg. . 42 0 | Madras. 38 0 
Hamburg . 489 0 | Malta ied .. 157 0 
Madres ... ‚б ». 50 О | Melbourne aa .. 75 0 
Malta. Teleg. mat.. 90 0 |Oistend .. ies .. 10 0 
Melbourne. Teleph. mat. 1,114 0 | Penang. Teleg. mat.. 118 0 
Naples wee .. 45 0 Port Blizabeth ... .. 473 0 
Ostend 5 400 0 | Qaebec ... yid .. 100 0 
Panama ., i 0 | Rio de Janeiro.... 32 0 
Ro Teleg. mat. 47 0 | Rockhampton... .. 903 0 
Shanghai 555 15 0 | Rotterdam. Teleg. mat. 107 0 
Singapore T" 61 0 | Senegal. 55 knots teleg. 
В у... 436 0 cable ... ЕС .. 107 0 
Townsville .. .. 8390 0 | Shanghai € . 93 0 
Vera Cruz м *. 20 0 " Teleg. mat....1,087 0 
ellington .. 858 0 Singapore. Teleph. mat. 58 0 
" Teleg. mat. 550 0 Stockholm. Teleg. mat. 159 0 
Yokohama .. 290 0 Bydney "m сз . 1,023 0 
| Tientein. Taleg. mat. 79 0 
Vers Oros. Teleg. mat. 33 0 
Wellington .. 32 0 
) „ Teleph. mat. 381 0 
‚ Yokobama 8 .. 484 0 
Total £21,854 0 Total £9,905 0 


D.ssolution of Partnership.— Messre. F. C. Craig, 
H. O. Voss, and E. ае (8. C. Voss & Oo., cycle makers, electrical 


engineers, &c., Seaham bour), have dissolved partnership. Debts 
will’be received and paid by H. О. Voss. 


eee ee November 14th the United 
ce and En g Company, meeting at 99, Cannon Stree 
E.O, resolved to wind up voluntarily as it could not continue de 
16&:0n of its liabilities. Mr. W. E. Davies, Broad Banctoary 
Ohambers, S. W., was appointed liquidator. 

Creditors of Messrs. Rose & Bird, Limited, should send particulars 
of debts or claims, &., to the liquidators, Mr. О. Walker, of Mayfield, 
Potter’s Bar, and Mr. A. H. „of 24, Stamford Street, Black- 
friars, on or before December 9th. 

A meeting of the Times Electric Lamp Company, will b3 held on 
Wednesday, December 21st, at Swan House, Great Swan Alley, E O., 


F 75 an account of the winding up by the liquidator, Mr. J. Lewis 


Alternating Machine with Revolving Inductor.— 
Мевагв. Fabius nrion, of Nancy, make this machine for special 
cases—high-speed machines, &c. The armature, fixed, is formed of 
two crowns consisting of sheets of iron insulated from one another. 
The induced wires cross these two crowns from side to side in 


ч —3 
» ч 
> — * 
W “ 
4 B d 
E 
ГА 


THe CourLzTE Macuime. 


tubes of micanite completely closed. The field m et is one massive 
piece, and the magnetising bobbin is immovable in the middle of the 
machine. The only movable part of this machine, like others with 


revolving iron, is a piece of cast-steel, but it is claimed to be far 
superior to others of the kind. Up to now each crown in machines 


ABMATURE WIRES PASSING THROUGH TUBES EMBEDDED IN 
THE SHEET IRON CROWNS. 


with revolving indactors had ite own winding, and the outlets of their 
wires, in the middle of the machine, could not be tested. Thus, dust 
collected, which it was almost impossible to remove, and which 


Егхвр MAGBETISING 
BoBBIN. 


Inpuoron 
(тне ONLY MOVABLE PART). 


affected the insulation. In these machines, on the contrary, the wires 
pass from one crown to the other in a tube of micanite without any 
break; tbey are thus perfectly protected throughout their length. 
This arrangement does away with all the wires coiled uselessly 
between the two crowns, which can thus be brought close together. 
Tne length of wire in the armature is thus diminished, and co-- 
tequently its resistance. 


Applications for Provisional Orders for Electric 
Lighting and Trams.—The London Gazette for November 18th, 
contains notice of the following applications for porna orders 
for electric lighting: — East Barnet Valley District Oouncil, Horsham 
Urban District Council, Audenshaw Urban District 5 
Corporation, West Kent ctricity Supply Company (pet 
places in the County of Kent), Halesowen Rural. District Council, 
Ashford Urban District Council, Fenton District Council, Weston- 
super-Mare and District Electric Light and Power Syndicate, 
Btourbridge Urban District Council, Bognor Urban District Council, 
Birmingham Corporation (purchase of company’s electricity under- 
taking), Pemberton District Council, St. James's and Pall Mall 
Electric Light Company, Limited (purchase of land at St. Јаше» ғ, 
Westminster; erection of generating stations, &c., &c.). 

The following applications for tramway and railway powers inclade 
clauses relating to the employment of electricity: — Blackpool Cor- 
Sanat (alterations and extensions); City and Brixton R ilway 

mpany (further powers); Audenshaw Urban District Council; 
Bradford Corporation; Halifax Corporation. 

The London Gazette for November 22nd, contains the following 
further notices :— 

Electric Lighting — Ryde Electric Light and Power Company, 
Ltd., boro’ of Ryde; Manchester Corporation (powers to purcbase 
and let on hire electric motors and other apparatus) ; Leicestershire 
and Warwickshire Electric Supply Company (for supplying part cf 
the counties of Lsicestershire, Warwickshire, and Derby); Blackpool 
Corporation (various electric lighting snd tramway powers); Stock. 
port Corporation; Rawtenstall Corporation; Ocunty of London and 

rush Provincial Company (various powers re Wandsworth, Camber- 
well, St. Luke, Middlesex, and numerovs other places); Kensington 
and Knightsbridge Electric Lighting Company, and Notting Hill 
Electric Lighting Com pan (powers fcr sundry provisions, agree- 
ments, &с.); Maerdy Electric Light Company (for the parish of 
Ystrad- оч Alam) ; Oheriton Urban District Council ; Mansfield 
ion ; чавро Corporation (purchase of gas under- 

„and powers re electric lighting); Camborne Flectrieit 
Supply Oompany, Ltd. (Camborne); Central Electric Supply Com- 
ieee (powers and works in Marylebone); Slough and Datchet 
pt to Messre. Leing, Wharton & Down); Failsworth District 
cil; Walker and Wallsend Union Gas Company (electric light- 
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ing powers); Worksop District Oouncil ; Crowborough Gas Company 
(electrical powers); South Lancashire and Cheshire Electricity 
Company (part of the counties of Lancaster and Chester); White- 
baven Сог poration (extension of electric lighting area); Lancashire 
Electric Power Company (parts of Lancaster and Chester); New- 
port (I. O. W.), powers to Ventnor Electric Light and Power Company: 
Blackheath and Greenwich District Electric Light Company (Black- 
heath and Greenwich); Swinton and Pendlebury District Council; 
Darkam Corporation. 

Electric Traction —Gravesend, Rosherville, ard Nortbfleet Tram- 
ways Company, construction of additional trams, electrical working, 
sale to Drake & Gorbam Electric Power and Traction Company; 
Nottingbam Oorporation; North-West London Railway (under- 
ground electric from Marble Arch to Oricklewood); Oldbam 
Corporation (various tramway powers for Oldham, i be 
Crompton and Lees, including agreements with interested ies); 
Newcaatle-upon-Tyne Corporation; Great Northern and Strand 
Railway (anderground electric from Wood Green to the Strand); 
Baker Street and Waterloo Railway Company (extension of time and 
other provisions re underground electric railway); South Staffordshire 
Tramways Company (powers rc leasing of tramways and use of elec- 
tricity, &2.); Manchester Corporation (agreements with outside 
authorities re trams, also re electricity); Great Yarmouth Corporation 
trams ; Darwen Oorporation (construction of trams, electrical working, 
and various provisions re electricity); Wolverhampton Corporation 

wers re construction of trams, supply of electricity outside 
borough, &c.); Bexhill and 86. Leonards (powers to British Electric 
Traction Company to construct electric tramroads) ; Derby Corporation 
(purchase of trams); Southport Corporation; Ipswich Tramways 
Company (new lines, use of electricity, and sale to Drake & Gorham 
Electric Power and Traction Company); Sunderland Corporation, 
tramway and other electrical powers. 

Books Received.—Dizionario Tecnico in quattro lingue 
IV., Inglese, Italiano, Tedesco, Francese, by Ing. E. Webber. 

Nichelatura, by Ing. I. Ghersi. 

І’ Alluminio, by Dott. О. Formenti. | 

Colorazione е decorazione dei Metalli, by Ing. I. Ghersi. 

All the above are published by Ulrico Hoepli, Milan. 


Catalogues, Lists, &c.—Messrs. Connolly Bros., Limited, 
have brought out a new list (October) of their vulcanised rubber 
electric light and power cables, pure India-rubber ditto, aerial con- 
ductors, flexible cords and cables, concentric cables; also numerous 
other lines of their manufacture for electric lighting, bell, telephone, 
and telegraph work. Messrs. Connolly are extending their buildings 
and offices to cope with increasing business. 

A list (new and revised) of ornamental switch covers has been 
issued by the Waltham Engineering Company. There are some 
pleasing designs illustrated. The company, which bas just opened 
new showrooms at 46, York Street, Westminster, is fitting up a 
number of London hotels with metal work for illuminating and 
decorative work, including the “ Bath and Cheltenham,” the “Norfolk 
im the Golden Cross," “ Shelley's Hotel," &c. 

srs. W. F. Dennis & Co.,of Billiter Street, E.O., send usa 
copy of а new catalogue of telephones and accessories made by the 
Antwerp Telephone and Electrical Works, for whom they are London 
agents. Among the numerous articles illustrated and priced are 
ordinary, domestic, fancy, desk, and table telephone sets, generators 
and extension bells, switches, receivers, switchboards, and portable 
testing sets. 

Messrs. Ward & Goldstone, of Chorlton-on-Medlcck, Manchester, 
have issued a price list of insulated high conductivity copper wires 
for electric lighting, power, telephone, and other work. 

We have received a number of lists relating to electrical manu- 

es of German firms, from Messrs. Pollard & Co., of Newcastle- 
on-Tyne, who are representing the different firms over here. Oarbons 
for various purposes made by Sachsische Bogenlichtkohlenfabrik, of 
Mulda, Saxony; the Volta dynamo brushes made by Chr. Wandel, 
of Reutlingen, Wuerttemberg; incandescent lamps and reflectors, 
manufactured by Deutsche Elektricitats-Gesellshaft, Kiln-Nippes ; 
lamp holders, switches, fuses, fuse blocks, wall contacts, and other 
fittings for incandescent lamps as manufactured by Messrs. Willing 
and Violet, of Berlin; also arc lamps for continuous and alternating 
current, search lights for photographic, theatrical, and coast defence 
purposes, made by August Schwarz, of Frankfort. These are among 
the various German firms and manufactures of which Messrs. 
Polland have taken up sole agencies. We also understand that they 
have been appointed agents for the Deutsche Kabelwerke, of Rum- 
bell). sbel, Berlin, and for Paul Hardeyer & Co. (telephones and 

в). 


Mr. G. А. Nussbaum has recently published а general catalogue of 
telephones, telephonic apparatus, switchboards, accessories, &c., 
manufactured by La Société Industrielle des Telephones for whieh 
he is agent over here. There is a large number of excellent 
illustrations, a special enamelled paper being used to help in the 
printing. We cannot afford space to mention the numerous appa- 
ratus in detail, but we recommend the book to the attention of the 
trade. — Ader-Pailleux, Berthon-Ader telephone sets, are described, 
and ns shown giving internal and external connections in each 
Case. Indicators, switches, switchboards, relays, and aocessorial 

» are shown in great variety, prices being also stated. Mr. 
ussbaum also issues this catalogue in three separate sections, dealing 
respectively with telephones, switchboards, and accessories. 


Changes of Address. — The Notting Hill Electric 
+ hting Company, Limited, notify their removal to new offices, at 
40, High Street, Notting Hill Gate, adjoining the works, ren 
necessary by the rapid increase of business. | 
Мегге. John J. Griffin & Sons, Limited, manufacturers of electrical 
and galvanic instruments, &c., have removed from 22, Garrick Street, 


and 2, Long Acre, W.C., to 22-26, Sardinia Street, Linooln’s Inn 
Fields, W.C. : 

Messrs. Raston, Proctor & Co. notify that on and after 28th inst. 
their London office will b» removed from 20, Budge Row, Cannon 
Street, to Stafford House, 274, Cannon Street. 


Cox-Walkers.—We understand that Messrs. Cox- Walkera 
are just completing a large electric light and motor installation at 
the new Academy, for the Leith School Board, where they have also 
fixed a large namber of telephones, &c. A very complete installa- 
tion of electric light, water-pumping motors, and various other elec- 
tric арр, bas also been recently finished by them at Faverdale, 
for Mr. C. H. Backhouse, and long telephone lines, overhead and 
uaderground, with complete apparatus, at Loch Rosque, Achnasheen, 
for Mr. Artbur Bignold. The demand for telephones has necessitated 
extension of premises. 


Diary, 1899.—The Indian and Eastern Engineer Diaty 
for 1899 contains a great deal of new statistical data not given in 
previous editions. 'The book, which is before us, cannot fail to be of 
considerable interest and assistance to the engineer or commercial 
man haviog business connection with our vast dominions in India. 
The combination of a collection of useful information, such as is here 
gathered together, with ап office diary, renders the book а good desk 


companion. 


Electric Lamp Business.—At the statutory meeting 
of the Orystal Electric Lamp and Rose & Bird, Limited, which was 
held on the 10th inst, we are informed that the chairman con- 
gratulated the shareholders on the satisfactory increase in the orders 
received since the amalgamation of the two companies (the Orystal 
Electric Lamp Company, Limited, and Rose & Bird, Limited). 
The factory at Bedford is working at full pressure, and in order to 
cope with orders they had been compelled to increase the apparatus 
and machinery. The company has one of the first, if not the first, 
lamp factories in the kingdom, replete with every modern improve- 
ment. The chairman mentioned that the company's books exhibit a 
very representative and satisfactory list of customers numbering 
some 500, including H.M. Government, the Admiralty, the War 
Office, the Post Office, &c., and numerous corporations and elec- 


tricity supply companies and contractors. 


Electric Lighting of Brickworks.— An electric light- 


ing installation is to be put down at the Saxon Brickworks, and а 
roposal is on foot to extend it to the town of Whittlesea if the 


focai authorities will take the matter up. 


Electric Organ Blowing.—A correspondent sends us 
some farther details regarding tbe new organ which has just been 
inaugurated at Lincoln Cathedral, and to which we referred last 
week. There are for the organ three different pressures of wind, and 
for these three motors are necessary, one for each pressure. Bach 
motor keeps the wind reservoir full at tho requisite pressure, and the 
moment the reservoir begins to empty by the wind being used,a 
specially-designed automatic gear comes into operation and starte 
the motor running. The motors are of 3-H.P., 11-H.P., апа j-H.P., 
respectively. They are sterted by a single handle near the console, 
and all the organist has to do is to switch off the current when he 
has finished. At the opening of the organ no less than 14 men were 
required to take the place of the current, and the cost of blowing by 
electricity, using the full organ all the time, at the present price 
pro to be charged by the Corporation will be about 1s. per hour. 
All is ready for the current but the making of the connections. The 
firm of Messrs. Bergtheil & Young, who did the electrical work, are 
represented in Lincoln by Mr. Eccles. 


For Sale.—The Glasgow Corporation is inviting offers 
for the purchase of two engines and boilers, and four Brush arc 
light dynamos. See our '' Official Notices this week. 


Fraud.—At the Devon Assizes last week E. J. Thomas, 
an electrica] engineer, was sentenced to 12 months’ hard labour for 
obtaining credit from various firms by means of false pretences. 


Low Resistance Leclanché Batteries,—Nearly seven 
years ago the General Electric Company, Limited, introduced their 
" Carporous" Leclancbé Cell, No. L. 1,220. This cell was the result 
of investigations undertaken with the view of producing a form о? 
Leclanché cell having the advantages of complete depolarisation 
while in work, reduced internal resistance, in constancy and 
long life, increased useful capacity, immediate activity after charging, 
and no creeping. In the Oarporous cell the porous pot is made of 
an inner perforated porous, and an outer carbon cylinder. This 


" Carporous " pot contains the depolarising xide of anese — 


mixture, and serves as an insulator for the sinc rod, which is in the 
centre. This cell is No. L. 1,210. Later this development was rapidly 
followed up by the three forms of Sack“ cell, No. L. 1,216. In 
these the “ Carporous" outer perforated carbon cylinder was replaced 
by a sacking tube. А further improvement, the Careak " (Rogd.) 
cell is now introduced, and we have received a copy of a circular 
which the company has issued concerning same. In this battery the 
negative element is а porous cell, containing the necessary proportions 
of carefully selected carbon and manganese granules, packed together 
and held in position by a cylinder of sacking. For safety these 
“‘Oarsaks” are sent out protected by a waxed cardboard sheath, which 
should be withdrawn immediately before immersing, and on no 
account before, as the material of which the sack is composed is 
highly hygroscopic. The positive element in larger віз эв isa gpecially 
constructed cylinder of sinc, of guaranteed 98 per cent. purity, and 
thoroughly аша In a smaller sizs it is a rod of equal 
quality zinc, as used in ordinary Leclanché cells. The containing 
vessel used for the larger sizes (0 and 1) is a cylindrical glass jar, a 
lipped jar being used for the smaller siza. The battery can be seen 
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at the company's offices, 71, Qaeen Victoria Street, E. C. Several 
hours’ light can be given by means of the large size '' Oarsak” cells, 
and for substitution of bichromate batteries the battery seems very 
suitable, as it gives very large current output, and, of course, it is 
not necessary to always remove the sincs when it has finished work. 


New Premises.—Messre. Gambrell Bros. have opened 
premises at 17, Giltspur Street, E.C., as electrical engineers, &c. 


Water Power.—In a recent address to the Royal Scottish 
Society of Arts, Mr. A. Beatson Bell mentioned a proposal which was 
on foot to establish electrical works ona very large scale near 
Ballachulish. He thought it highly probable that within the next 
few years the great tidal currents at the mouths of the salt water 
loche of the West Highlands might be utilised, in addition to the 
fresh waterfalls at present alone employed. 

It ie stated that a Bill will be presented to Parliament next session 
to secure powers for the Loch Leven electrical scheme. The object 
of the project is to utilis» the waters of Loch Ericht, along with the 
waters of other lochs to the head of Loch Laven, 20 miles distant. 
Loch Ericht covers an area of 74 miles, and the water pasecs into the 
valley c£ tke Tay throvgh Loch Rannoch. The diversion is to be 
effected by means of tunnels and aqueducts. In the direction of 
Loch Eilde Mory the head of water will be broken into two falls. 
The industries likely to be attracted by cheap electrical power are 
those of chemical and allied trades. The scheme has been formed 
by Mr. George Anderson, civil engineer, Edinburgh. It will cost at 
least а million pounds. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The Public Lighting Committee last 
week approved of a new agreement for two years with the electric 
lighting company. The company receives £17 17s. per lamp instead 
of £20 as formerly. 


Alloa.—The Burgh Commissioners have now applied for a 
provisional order, and the proposed area includes Bank Street, Mill 
Street, High Street, Primrose Street, Drysdale Street, and Marsbill. 


Ashford.—Mecsre. Stevens & Barker, of Maidstone, have 
just completed an electric light installation at the new Sanitary 
Steam Laundry at Ashford. There are 45 lights of 16 and 32-0.P., 
the ironing also being done by electricity. 


Austria.—A large central station bas just been completed 
and put in operation in the town of Trieste. The plant, which has 
been supplied by Messrs. Ganz & Oo., of Buda-Pesth, comprises five 
large boilers of the Tischbein type, two 300-H.P. tandem compound 
engines, and two 220-kilowatt three-phase alternators. 


Barnsley.—The British Electric Traction Company has 
iven notice to the Town Council that it intends applying to the 
ight Railway Commissioners for an order authorising the construc- 

tion of light railways in ths borough. The Council has replied that it 
will oppose the application, as it has not yet decided whether to 
allow а company to come in. 


Bermondsey.—In connection with the refusal of the 
Vestry to sanction the laying of mains by the London Electric 
Supply Corporation in certain streete, the Electric Lighting Com- 
mittee ре tothe Vestry on Monday tbat at the Board of Trade 
inquiry the company produced the written consent of the London 
County Council to the carrying out of the works. The committee 
stated that this was the first time that they were aware of the action 
of the Council in this respect, and they expressed the opinion that 
the Council ehould ask the views of the Vestry before sanctioning 
any works in the district. Mr. Cox, chairman of the committee. 
formally recommended that the Oounty Council should be so 
informed. After some discussion the recommendation was adopted. 


Birmingham.—4A meeting of the City Council was held 
on Tuesday to consider the draft of a Bill autborising the transfer 
of the undertaking of the Birmingham Electric Supply Company, 
Limited, to the Corporation. The Lord Mayor, Alderman Beale, 
moved a resolution approving of the Bill,and stated that they had 
to give the company £400,000, and they had asked the company not 
to increase their capital, as that would increase the goodwill on which 
the city would have to pay. Mr. Howard Lane suggested that the 
considerations of the sale should be £120,000, as that was the amount 
paid by the proprietors of the company, and that a bonus of 20 per 
cent. should be offered to the proprietors. He thought the Bill should 
have been in a different form, and he declared that he had too much 
respect for his own conscience, and the feelings of his constituents, to 
support the Bill. The Lord Mayor said that the eales of the company 
were increasing, and if they let the matter go now, they would not 
again get it for the price. The draft Bill was approved. 


Bournemouth,—Last week the Town Council referred 
a letter from the Bournemouth and Poole Electric Light Company, 
asking for consent to a provisional order about to be promoted by 
them, to the G:neral Purposes Committee. 


Backley.—The proposal that the Urban Council should 
make application to the Board of Trade for a provisional order has 
been defeated by a majority of one. 


Burnley.—A Local Government Board inquiry was held 
on 17th inst. into an application by the Town Oouncil to borrow 
£10,0CO for electric lighting. It was stated that the works bad 
been profitable from the start, yielding a surplus of £500 a year. 
£25,000 is already being spent in extending the works and plant, 
and now £10,000 is needed for new mains. 


Buxton.—The Council will apply to the Local Govern- 
ment Board for a £5,000 loan for the extra work required according 
to Prof. Kennedy's report. 


Christchurch.—At the recent meeting of the District 
Council a representative from the Bournemouth and District Electric 


Lighting Company attended and asked the Council to give consent 


to a proposal to Jay electric cables from the boundary of the Pokes- 
down Urban District, adjoining Bournemouth, to Christchurch, 
Sanction was given on certain conditions, which were accepted. 


The City Lighting.—Last week while the Court of Com- 
mon Council was discussing whether it was in а position бо grant per- 
mission to the Metropolitan Electric Supply Company to come into the 
City area and compete with the City of London Electric Lighting 
Company, the latter company's supply was causing the greatest pos- 
sible annoyance to consumers. The offices of the ErxzcrEICAL 
Review are, unfortunately for us, taking current from the mains of 
the City Company, and on Thursday last week, when London was 
enveloped by a not uncommon November fog, it was no easy task to 
read proofs under a nearly new 8-C.P. 100-volt Amp: The complaint 
was general throughout the City. А consumer in Upper Thsmes 
Street writes to the City Press to send up “а wail of complaint,” as 
he calls it, respecting the ло manner, &с., &c. He says that 
during the fog last week the light was about equal to а tallow candle 
of the Georgian era. He adds that if the City Company cannot do 
better, it is time that the citizens took means either to revert to gas, 
or to break down the existing monopoly. At the Mansion House 
Justice Room Mr. Alderman Samuel Green, although every available 
light was on at the time, complained that he could hardly see what he 
was doing. From а consumer's standpoint, there is no doubt about 
it, that the City of London supply is most unsatisfactory, and the 
City Company seems to be taking advantage of the fact that the City 
man is, generally speaking, too much occupied about business matters 
to waste time agitating. There is a growing feeling in the City that 
the City Company's agreement with the late Commissioners of Sewers 
giving the company a monopoly for many years to come should not 
have been entered ínto. But that а monopoly existe, and that tbe 
Court of Common Council has no power to introduce competition, or 
allow it to be introduced, seems to Ъз pretty clear to the mind of the 
Council, for it decided last week to inform the Metropolitan Electric 
Supply Company that it “regretted that it was unable to give its 
consent to the proposed application for a provisional order.” In the 
course of a discussion which followed the moving of this resolution, 
Mr. Brooke-Hitching moved as an amendment that the word regret " 
should be omitted, as he said the late Commission of Sewers had 
given the City of London Electric Lighting Company а monopoly of 
the supply for & certain number of years, and he doubted whether 
the Board of Trade would allow another company to compete in the 
City. While agreeing that the late Commission of Sewers had acted 
foolishly in giving that monopoly, he thought the Court should not 
express any di li in not complying with the application in ques- 
tion.— Mr. Gordon seconded the amendment.—Mr. Morton said it 
looked as if Mr. Hitching wished to drive the Corporation into the 
arms cf the City of London Electric Light Company, and on their 
own terms. Competition in the City was badly needed so far as the 
electric light was concerned, and the City meant having it.—Mr. 
Deputy Sayer protested against what had been said concerning the 
monopoly which was granted to the City of London Electric Light- 
ing Oompany. The Streets Committee did its best seven years 850, 
when the citizens were clamouring for the electric light, and nothing 
was done hurriedly. The public lighting cost only 28d. per unit, 
which was, he thought, very reasonable.—Mr. H. H. Thom said 
he thought it quite possible that the electric light would shortly be 
superseded by another illuminant. The amendment, on being voted 
upon, was rejected by a large majority, and the recommendation of 
the Committee was approved. We think, however, that the City 
Company should stir itself a little, and give greater attention to the 
interests of its consumers. The question of electric lighting compe- 
tition is a debatable one, but what consumers want is a fair and 
reasonable supply, and the City Company should see that this is 
given. 


Clontarf.—A special meeting of the Town Commissioners 
has been held to consider the question of the electric lighting of the 


township. It was unanimously decided to apply for a provisional 
order. 


Cork.—On Tuesday last week the first instalment of the 
public electric lighting scheme was given when Bridge Street, 
portion of King Street, and the ter part of Patrick Street, was 
illaminated by a number of ard lamps The display was to some 
extent experimental, but lamps are rapidly being put up all over the 
city and the quays. 


. Croydon.— Such is the rapid development in the electric 
lighting system of Oroydon, that the Co tion are again approach- 
ing the Local Government Board for leave to borrow money for 
extension works. This time the application is for £3,100, of which 
£2,250 is for the purchase of part of the undertaking of the Crystal 
Palace Electric Lighting Company, and £850 for a sub-station at 
Norwood. A number of applications have been received by the Cor- 
poration for the extension of the mains in the Norwood district. 
portion of Upper Norwood was originally included in the district 
supplied by the Orystal Palace Company. Now the Corporation of 
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Croydon have agreed provisionally (the agreement being subject to 
the Local Government Board sanctioning the loan) to take over that 
part of the company’s undertaking, and to pay the amount spent on 
it by the company, with 33 per cent. extra. The exact amount spent 
on the works was £1,658 0s. 7d., and 33 per cent. on that amount is 
£547 3s., making в total of £2,205 3s. 7d. The Corporation propose 
to construct а transforming station at Norwood on freehold land, for 
which they have agreed to pay £800. 

Dublin.—Last week there was a partial failure in the 


city supply. 

Enfield.— The District Council is informing the North 
London Electricity Company that the Council has decided to itself 
apply for a provisional order. 


Gillingham.—At the last meeting of the District 
Council a letter was read from Messrs. Geipel & Lange, consulting 
engineers to Mr. H. Jasper, asking that the Council should now make 
a fair payment for lighting the High Street with the electric lamps 
after the trial that had been given. The matter was sent to 
Committee. 

Hampstead.—The Hampstead Vestry, who are going in 
for considerable extensions of their electric lighting installation, have 
borrowed £10,490 from the London County Council in order to 
obtain new plant and machinery. 


Heckmondwike,—4A suggestion has been made that the 
Dewsbury Oorporation’s mains should be carried forward to Heck- 
mondwike. Certain proposals bave been madeto the Heckmondwike 
Council by the Dewsbury Gas, Electricity, and Water Committee, and 
these are now under consideration. 


Hendon.—T wo companies having submitted proposals to 
apply for provisional orders for the district, the Electric Lighting 
Oommittee does not advise that either scheme be accepted, but that 
the Oouncil itself should apply for an order, and ask four stated 
experts for their terms for reporting on а scheme. Three areas 
are suggested for the experts to report upon. 


Iifracombe.—The Council is considering whether to 
transfer its electric lighting powers to a company. 


Kensington.—At Wednesday's meeting of the Vestry 
a long discussion arose over the question of applying fora provisional 
order authorising the supply of electricity by the Vestry within the 
parish. The Electric Lighting Committee reported that negotiations 
were proceeding between the Vestry and the existing companies 
supplying the parish. They, however, advised that the Vestry 
should take the precautionary steps necessary to proceed with the 
application in the event of the negotiations falling through. The 

eatry resolved to apply for an order. 


Leamington.—Both the Corporation and the Midland 
Electric Light and Power Company are giving public notice of their 
intention to apply to the Board of Trade—the former for powers to 
enable them to erect stations and lay down mains and wires for the 
supplying of current, and the latter for confirmation of existing and 
grant of further powers. Similar applications were made last year. 


Lewisham,—The Board of Trade has approved the 
stipulation of the Lewisham District Board cf Works that no mains 
shall be laid under the fcotways except for service connections to 
houses. This applies to the scheme of the Orystal Palace and Dis- 
trict Electric Lighting Company, who appealed to the Board of 
Trade on the point. 


Llandrindod Wells.—The railway company have in- 
formed the Electric Light Committee that they have decided to have 
ras station lit up by electricity. The work will be proceeded with 

once, 


London.—The County of London and Brush Provincial 
Electric Lighting Company, Limited, are advertising their intention 
to apply to the Board of Trade for a provisional order for the 

shes of St. Mary, Stoke Newington, Hackney, and St. Matthew, 

thnal Green, and the districts of the Poplar and Whitechapel Board 
of Works. The St. Matthew, Bethnal Green Vestry are also 
Aek H that they intend to apply for a provisional order for their 

Lye.—The Urban District Council last week passed a 
resolution in favour of applying for a provisional order. The clerk 
reported that the British Electric Traction Company had abandoned 
their intention to apply for an order. 


Marylebone.—At the last meeting of the Vestry, Mr. 
G. B. Orook came fully equipped with papers and books to fortify 

mself in proposing a motion of which he had given notice, but as 
the “house” was talked out Mr. Crook had to postpone bis state- 
ment. The motion, which was to be considered at the meeting 
yesterday evening, proposes that the Electric Lighting Committee 
should be instructed (1) to inquire and report:—(a) What is com- 
prised in the company’s undertaking, so far as it is situated in as 
Vendor, can make a good title to that part of its undertaking which 
is situated in or supplies with electricity the parish of St. Maryle- 
bone, including the benefit of апу provisional orders and confirming 
Acta, and whether the Vestry can legally purchase; (5) What is 
Comprised in the company's undertaking, so far as it is situated in 
Or supplies, or was intended and is adapted to supply St. Marylebone, 
and whether what is specified or referred to in the report of the 
Committee is wholly separate (or capable of being wholly separated, 
and, generally, by what work and at what approximate exponse) from 
that part of the company’s undertaking, which is not situated in or 


used for supplying St. Marylebone. 2. If the company bas power to 
sell and iin a gccd title, to what is, or can at small expense be 
made, a wholly separate, independent and exclusive undertaking for 
the supply of St. Marylebone with electricity, then before report, to 
enter into a provisional contract with the company in the name, and 
on behalf, but subject to the approval of the Vestry, for the purchan 
of the benefit of such part of the company’s provisional order, works, 
and undertaking, including a covenant not to compete with the 
Vestry, and not to use any part of its purchased or added plant (or to 
do во, subject to such limite, and on such terms as may be agreed), at 
& price to be hereafter agreed on, between the company and the 
Vestry, or in default of agreement, to be settled by submission of 
both parties to, and arbitration under, the Arbitration Act, 1889, or 
as may be otherwise agreed. 3. The Committee to be at liberty to 
employ such experts or obtain the benefit of such professional advice 
as they may consider necessary, for the purposes of this reference to 


the Committee. 
It is a pity tbat Mr. Brooke-Hitching, when informing the 


members of Marylebone Vestry that the Electric Lighting Com- 
mittee bad learned from the very best source that the Board of 
Trade would not grant another provisional order to the Vestry, did 
not directly state what was implied by the best source. The not 
unnatural ir ference from this statement was that the Board of Trade 
had been approached unofficially by the committee, and that the Board 
also not cfficially had given a gentle intimation that a second appli- 
cation тоша be futile. It appears, however, from the Vestry’s 
printed minutes that this view of the question is incorrect, and that 
Mr. Brooke-Hitching bad based his assertion purely on the advice 
given by Mr. Manville. To вау the least, it seems strange, considering 
the importance of the matter and the fact that the statement made 
by the chairman of the Electric Lighting Committee has been the 
means of committing the Vestry to the preliminary steps towards 
promoting a private Bill, that that gentleman omitted to mention 
that it was a consulting engineer and not the Board of Trade who had 
said that a second provisional от дег would not be granted. 


Horecambe.— The District Council have decided to supply 
the electric light to the honse of their electrician, Mr. Parkinson, 
free of cost. The West End Pier is forsaking gas for the electric 
light, and the mains will be laid ready for next season. It is proposed 
to extend the mains to the suburb of Bare, and the electrician is at 
present preparing an estimate of the coat. 

Bills and accounts for £5,304 6s. 6d. were passed at the last meet- 
ing of the Council, the principal item being £4,000 on the contract of 
Messrs. Thomas Parker, Limited. The District Council have had a 
claim laid against them for £67 damages, alleged to have been 
caused to the property of Mr. J. R Birkett, by the men of the elec- 
trical department breaking holes through the foundation buttresses 
of property in Victoria Buildings. 


Musselbargh.—The Town Council has decided to request 
Mr. Bryson, electrical engineer to Leith Town Council, to report on 
the whole question for electric supply for Musselburgh. 


Northallerton.—The Urban Council is to grant per- 
mission to a company to erect overkead wires and supply the town 
with electric light. The company is to submit an agreemerni 
embodying terms, which are that the company has the privilege fur 
a term of seven or 14 years. The company will work without a pro- 
visional order. Mr. J. E. Hutton appeared before the Council on 
behalf of the company last week. 


Paisley.—It is stated that the municipality will com- 
mence running its electricity plant early in January. 


Partick.—The sub-committee of the Glasgow Corpora- 
tion Electricity Department bas decided to continue the opposition 
to the application by the Kelvinside Electricity Company to the 
Board of Trade for a provisional order to supply Partick with elec- 
tricity. A statement was made informally that the company were 
willing to dispose of their works and business to the Corporation, for 
which they still have 45 years to run, out of a monopoly granted for 
DO years. Their estimate of the value of their system is £50,000, but 
the committee decided that any offer they could make would be 
limited to the capital expenditure and а goodwill of £5,000, making 
& total of abcut £30,000. 


Ramsey (1.0.M.).—The Town Commissioners are asking 


the Isle of Man Electric Tramways Company and the Ramsey Gas 
Lighting Company to tender for the better lighting of the prome- 


nades. | К. 

Rawmarsh.—There is a proposal before the Council to 
appoint a committee to consider what shall be done to carry out the 
provisional order. 

Rawtenstall,—Last week the Town Council decided to 
apply for a provisional order. A Committee was appointed to see 
the matter througb. | 
" Reading.—The Reading Electric Supply Company, 
Limited, is giving notice that it will apply to the Corporation for 
permission to alter the standard pressure from 100 volts to 200 volts. 

Rhyl—The District Council will hold a special meeting 
on 28th inst. to pass a resolution applying for a provisional order, 
also to instruct the surveyor to prepare, with the assistance of Mr. 
James Loftus, M.I.E.E., a map of area of supply and estimate of 
cost. | 

Rosario,— The municipality of Rosario is endeavouring 


tooverthrow its public lighting contract with the River Plate Elec- 


tric Light Company in order to favour a German concern. The case, 
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according to the Public Health Engineer, has gone to arbitration, but 
' the municipality is resorting to every possible legal quibble discovered 

to defend its own trickery. The public, however, cannot ba kept too 
well informed of the tactics which are resorted to in the endeavour to 
prejudice British capital. 


Shoreditch.—The Board of Guardians have resolved to 


raise a loan (£2,000) for the installation of the electric light for their 
premises. 


Southampton.—Mr. S. L. Smith, of London, has been 
appointed third assistant electrical engineer at the electricity works. 


Stirling.—At last week's meeting of the Police Com- 
missioners a letter was submitted from Prof. Kennedy pointing out 
that the mains had been extended considerably in accordance with 
the desire of the Committee, but as the work would be carried out 
at schedule prices the increase in price would be directly propor- 
ym К the increase in length. The Board of Trade has approved 

e tcheme. 


Twickenham and Teddington.—The Twickenham and 
Teddington Electric Supply Company, Limited, have issued notice of 
intention to apply for an order to light these two parishes by elec- 
tricity. They propore to complete the installation within two years 
from the date of the order. 


Wednesbury,—The Town Council last Friday nnani- 
mously resolved that application be made to the Board of Trade for 
& provisional order. 

Mr. Warden-Stevens has been appointed consulting engineer to the 
Corporation with regard to electricity supply. 


Whitchurch.—A meeting of ratepayers has rejected the 
Urban Oouncil’s proposal to purchase the gasworks for £37,000. 
сше speskers said that electric lighting works could be established 
at leas cost. 


Wigan.—At a meeting of the Electric Lighting Com- 
mittee on 18th inst., the chairman reported as to the visit of the 
deputation to Leeds, Bradford, and Wakefield, and it was decided 
that an installation be put down to gupply Wigan with electric light, 
and that the Special Committee appointed by the Council be asked 
e prepare a report on their inquiries, and submit the same to this 

mmittee. 


Winchester.—It bas been decided to light the Hants 
County Council offices at Winchester with electricity. 


Woking.—The до анор of acquiring the Woking Elec- 
tricity Supply Works is at present occupying the attention of the 
Woking Urban Council The capital issued is £15,009. The first 
debenture issue represents £7,900, and the second £5,185. The 
number of shareholders is 15, Mr. Martin D. Rucker being the 
largest. 

Worcester.—With reference to the appointment of 
electrical engineer, it is stated that the Electricity Committee have 
resolved that it is desirable that the names of three candidates should 
be submitted to the Oouncil for selection for the office of electrical 
engineer, and two names were added to that of Mr, F. Harman 
Lewis. As we go to press we learn that Mr. Sutherland, of Hanley, 
has secured the appointment. 


Yarmouth.—The Town Council having applied to the 
Port and Haven Commission for permission to cross the harbour 
with an overhead electric lighting main ata height of 162 feet for 
the purpose of carrying the electric light into Gorleston, the Com- 
missioners have ag:eed to give the necessary permission, subject to 
the navigation not being impeded. 


York.—It is hoped that by this time next year the 
electricity works will be in full swing. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.— When the New General 
Traction Company, Limited, Westminster, were negotiating with 
Airdrie and Coatbridge Town Oouncils to construct an electric tram- 
way between these two towns for which they were going to apply to 
Parliament last session, the British Electric Traction Oompany 
stepped in and gave notice that they were going to apply to the 
Board of Trade for a light railway under the Light Railways Act. 
The Councils left the New General Traction Company alone, and zup- 
ported the British Electric Traction Company in their application, 
which is now being considered by the of Trade. Now, the 
New General Traction Company, with a view to cutting out the 
other company in case their application fails, have given notice that 
they are going to apply to Parliament next session for an Act under 
the title of “Coatbridge and Airdrie Electric Tramways.” Since 
the above was written our local representative informs us that the 
Board of Trade have refused the confirmation of the provisional 
order applied for by the British Electric Traction Company. After 
careful consideration of the evidence, they arrived at that decision 
by reason of the magnitude of the effect which the pro under- 
taking would have on railways existing at the present time, namely, 
the Caledonian and North British Railways. The British Electric 
Traction Company have given notice that they are going to apply to 


Parliament next session for confirmation of the order granted by the 
Light Railway Commissioners. The New General Traction Com- 
pany propose to extend the line to Clarkston, about half a mile 

urther on in Airdrie than the British Electric Traction Company. 
The former company also mean to run а branch line along Sannyside 
Road in Coatbridge, which the other company only will do when the 
main line pays. 


Arbroath.—The Trades Council is asking tke promoters 


of the proposed Dundee electric tramway scheme to extend the line 
to Arbroath. 


Ayr.—At last week's Town Council meeting, a letter was 
read with reference to pro electric tramways between Ayr and 
Prestwick. The total cost, including the electric motive power, was 
estimated at £44,460. The Council agreed to incorporate the cheme 
in their new Bill. 


Bradford.— On 16th inet. the City Council decided to 
promote a local Act in Parliament for the construction cf additional 
tramways and to secure various incidental powers. The chief pro- 
pes ia the tramway extension scheme were those for a connection 

tween Bridge Street and Morley Street, the construction of a tram- 
way to Olayton— pursuant to an agreement come to with the Olayton 
District Courcil and the Queensbury District Council- and the con- 
struction of a tramway from Forster Square, along Kirkgate, West- 
gate, Whetley Hill, and Toller Lane. 


Colchester.—An application is to be immediately made 
to the Light Railway Commissioners for an order to authorise the 
establishment of electric tramways (trolley) in Colchester. The Oom- 
missioners will in due course hold an inquiry into the subject. The 
promoters are the British Electric Traction Company, Limited. 


Darwen.— Last week the Town Council held a special 
meeting to consider the promotion of a new Bill in Parliament, under 
which it is proposed to construct certain tramways to be worked, 
along with those to be taken over, by electricity. The Bill will give 
the Corporation power to work the tramways u^ with the 
Blackburn Corporation by means of a joint board. e Bill was 
approved, and on Wednesday it was to come before & town's meeting. 


Dudley and Sedgley.—Further information has been dis- 
closed with reference to the intentions of the British Electric Traction 
Company respecting the Dudley and Sedgley tramway, which they 
have jast purchased and commenced to work. The company contem- 
plate that about Christmas they will have at their service a sufficient 
number of engines in really good order, and will by that time have 
effected other necessary improvements, in order to enable them to 
keep up acontinuous half-hourly service. Then the company propose 
to push forward the reconstruction of the present track for electrical 
traction. They hope to receive the co-operation of the Dudley, 
Sedgley, Coseley, and Wolverhampton authorities; and in that case 
it is anticipated there will be no difficulty in completing the line 
for an electrical service in about 12 months. It is asserted that by 
the successful carrying out of the company's scheme—in conjunction 
with three light railways the company have already powers to con- 
struct— there will be connected with a complete network of tramways 
the towns of Wolverhampton, Dadley, Sedgley, Ooseley, Brierle 
Hill, Stourbridge, and the rural districts of Pensnett, Kingawinfor 
and Kinver. Another project cf the company includes the welding 
of the tramways mentioned with their contemplated extensive 
system in South Staffordshire, thus providing direct access to Tipton, 
Wednesbury, and probably through Smethwick, into Birmingham. 


Dundee.—The Tramways Committee has invited Prof. 
A. B. W. Kennedy to visit the town, with a view to advising it on the 
question of introducing electric tramways into Dandee. It is 
posed that the necessary work shall be carried out by the city elec- 
trical engineer, Mr. Tittensor, under the advice and direction of Prof. 
Kennedy. The committee is to consider as to carrying out the 
agreement with the Tramway Oompany for taking over the buildings, 
plant, and machinery. 


Farnborough.—The Council has been discussing the 
proposals of the Power and Traction, Limited, for working the 
pee tramways as light electric railways, and to supply electricity 


or lighting purposes as well. The Council views the scheme with 
satisfaction. 


Hounslow and Twickenham.—The proposals of the 
Drake & Gorbam Electric Traction Company to construct a light 
railway from Hounslow to Richmond, vid T wickenham, were dis- 
cuesed at the meeting of the Heston and Isleworth District Council 
on Tuesday, when Mr. Rowan, engineer to the promoters, attended to 
present the plans. In explaining them, he stated, replying to ques- 
tions, that a light railway was sought in preference to a tramway, аз 
tbe posse for obtaining the order was easier. By the Act they 
could carry merchandise as well LM ai but they did not 
wish to carry goods, as passenger c was what they bad in view. 
They should use the overhead trolley system, with single standards, 
except in one road, where they should provide interlacing tracks. It 
was not necessary to widen any roads, but the company would have no 
objection to entertaining proposals to widen or construct streets. 
They bad a 45-feet radius, but a 30-feet radius was quite feasible and 
common. They proposed granite paving between the metals, but 
would not object to Jarrah wood blocks. They would be 
prepared to deposit a sum of money as a guarantee that the order 
should be carried out. Their company was an established one, with 
orders to construct such lines in their possession. They were not 
speculating in these orders in order to form a company. e Council 
resolved formally to dissent from the proposals. 


(Continued on page 792) 
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BELFAST ELECTRIC LIGHTING WORKS. 


[r is now more than three years since the gas-diiven elec- 
trical works of the Belfast Corporation were opened; the 
demand for current bas steadily outgrown the supply 
that could be met from these worke, and it became necessary 
to embark on a more ambitious scheme. The position of 
affairs prior to the construction of the new works is set forth 
in а report which Mr. Victor McCowen presented some time 
ago to the Town Council :— 

“Seeing that you have already expended about £33,000 
in your present station and mains, and tbat all the available 
room for engines їз taken up, and therefore the necessity of 
building another station, it is desirable that the system em- 


be available, and is large enough to accommodate plant capable 
of supplying the city's requirements for a number of years. 
After taking into consideration the area you desire to supply, 
the provision of the site, and the present system of distri- 
bution, and the value of the mains already laid, I recommend 
that the three-wire continuous current system, with a pressure 
of 220 volts on each side, or а total of 410 volts, be adopted. 
This pressure will allow you to distribute current economic- 
ally to a distance of about two miles from the station. А 
radius of two miles from the proposed site would include 
from Cliftonville on the north side to the Windsor’ district 
on the south side of the city. Consumers beyond this area 
could be supplied on a high pressure alternating system from 
the same station, or else from battery sub-stationsg, these sub- 


Tur Boier Howse. 


ployed be such as will work! in with the present one, and 
make use of your exiting mains and plant to the best 
advantage. At present the distribution is on a threc-wire 
continuous current system, at a pressure of 110 volts on each 
side, or.a total of 220 volts. The distance of the farthest 
lamp from the station beiog 770 yards, or less than half a 
mile, for such an area of half-mile radius, I believe you could 
have employed no better system of distribution, viz., three- 
wire 220 volts; bat when you desire to supply from one 
station an area of, say, two-mile radins, this pressure is too 
low to get economical resulte, on account of the excessive 
Capital outlay on heavy feeders, The riverside site on the 


Lagan bank next the Albert Bridge is convenient for the - 


delivery of coal, removal of ashes, and copdensing water will 


stations being placed at the end of the longest feeders, and 
the batteries charged at time of light load from the central 
station, and in this manner getting longer running hours out 
of the plant. 1t will be possible to change over the present 
station to work at double the voltage. These two stations 
would then deliver current into the same network of dis- 
tributing mains, and help each other in dealing with the load. 
By the doubling of the present voltage, the value of the 
existing distribating mains will beconsiderably increased, ав the 
capacity of them will be increased fourfold, and as these mains 
are laid in the parts of the city where there is a probability 
of a heavy lamp density, the increased capacity will be a 
distinct gain. The higher voltage will allow of better regu- 
lation and a smaller percentage variation of pressure at the 
F 


— — "i 
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lamps. It may be well to mention that working at this 
pressure the dynamos would be made to generate current at 


a voltage which 
allowed by the 
Board of Trade) 
for electric traction 
i.. 500 volts, 
So that should you 
desire at any time 
to supply current 
forj this purpose, 
Jou can put in 
plant which can be 
used either for 
lighting or traction, 
without the neces- 
sity of introducing 
transforming appa- 
ratus for at least 
the greater part of 
the present tramway 
area, The supply 
of current to the 
extremities of the 
system could һе 
arranged for by 
storage batteries 
charged from the 
central station at 
night, or by a high 
pressure transmis- 
sion. By the com- 
bination of a steam- 
driven station and 
а gas-driven station 
supplying the same 
network of mains 
you should be able 
to get economical 
results. The steam 
station would take 
the bulk of the 
winter load, the gas- 
driven station help- 
ing over the peak 
of the load, and 
being always ready 
to take up a fog, 
or dark-day load. 
The gas- driven 
station would be 
able to do the 
summer load, when 
the steam station 
might be shut down 
for a few months 
(with the exception 
of a run off and 
on to charge the 
batteries, or ar- 
rangements could 
ba made to charge 
these batteries in 
summer from the 
gas - driven sta- 


tion),” 
In accordance 
with the  recom- 


mendation of the 
electrical engineer, 
а Bleam-driven sta- 
tion has been erec- 
ted on а site near 
the river Lagan, 
and the following 
are its chief 
features :— 

The engine room 


is very spacious and lofty, being 200 feet x 40 feet. The 
works are situated within 150 yards of the river, thus 
giving ample water supply for condensing purposes; more- 
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is approximately that required (and 
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THE ACCUMULATOR Room, 


RESISTANCES UNDER GALLERY. 


over, coal can be delivered by barge, 
a future date to erect an overhead 
riverside and the works, so that trucks of coal can be run 


placed under the switchboard galle 
tact switch is worked from the gall 
board, by means of a hand wheel 


the intention baing at 
tramway between the 


in over the bunkers 
in the boiler room. 
The site is central 
for supplying to the 
different districts 
of the city, though 
up to the present 
mains have not 
been laid on the 
County Down side 
of the river, The 
new building, which 
is only a section 
of the entire 
scheme, occupies 
little over one- 
quarter of the space 
available, the total 
capacity of the site 
being about 20,000 
horse-power. 

In the engine 
house there are at 
present three sets 
of Belliss - Parker 
steam dynamos, two 
100-kw., one 200- 
kw., and another 
200-kw. in course 
of erection. The 
small sets consists 
of а two crank 
compound engine, 
with - а 50-kw. 
dynamo coupled to 
each end of the 
crankshaft, and 
when running ata 
speed of 380 revo- 
lutions per minute 
give their output at 
a voltage which may 
be varied from 220 
to 350 volts by 
altering the resist- 
ance of the field. 
The higher voltage 
is required for bat- 
tery charging. The 
200-kw. sets are 
wound to give 440 
to 500 volts. The 
engines are threc- 
crank compound. 
One of these sets 18 
arranged to be 
capable of doing 
traction work also, 
and is provided 
with an extra 
heavy fly-wheel and 
a compound wind- 
ing. The Eick- 
meyer form of 
winding is em- 
ployed on the 
dynamos, The 
regulating switches 
and resistances for 

these dynamos were 
also supplied by 
Messrs. Parker to 
Mr. McCowen's de- 
sign. The resist- 
ance frames are 


ry, and the sliding cor- 
in front of the switch- 
working a vertical rod 
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geared to а rack which aotuates the switch. By this 
method the necessity of bringing the numerous resistance 


leads up to the 
switchboard is 
avoided, while the 
switch can be 
worked in full view 
of the switchboard. 
A balancing motor, 
generator, and pair 
of boosters are also 
erected in the en- 
gine honse. They 
consist of four 
separate armatarer, 
coupled in line, 
esch armature 
baving its own 
field magnet. The 
two inner machines 
are similar, each 
being wound to give 
12 kw. at 220 to 
250 volte, and are 
capable of dealing 
with an ont-of- 
balance current of 
100 amperes in the 
middle wire. The 
two outer machines 
are the boosters, 
each having an out- 
put of 100 am 

at any voltage 
between 0 and 120 
by altering the re- 
sistance of Ше 
fields, 

All the arma- 
tures are drum- 
wound, and have 
their spindles pro- 
vided with coup- 
lings to admit of 
changing and re- 
pairing the arma- 
tures. The bear- 
ings are of ample 
size, and self-lubri- 
cating, all parts 
being designed for 
long continuous 
running. The tem- 


machine is sepa- 
rately excited at 
220 to 250 volts, 
The combined 
machines are started 
by a double motor 
Starting switch 
placed with the 
necessary resistances 
beneath the switch- 
board platform, the 
switch being worked 
by hand wheel 
gearing from the 
platform level. On 
starting, each arma- 
tare of the balancer 
18 Connected to the 
System through 
starting resistances, 
which are entirely 
cut ont when fuil 


speed is reached, the double 
hecessary as the fields of the 


ELECTRICALLY 


arrangement of switch being 
balancer are cross-coupled to 


opposite sides of the three-wire system to minimise the 
regulation by hand. Shunt regulating gearing (worked also 


DRIVEN PUMP. 


— 
— 


from the switch- 
board platform) is 
provided for the 
adjustment of the 
booster and balancer 
fields. 

The boiler house 
is arranged to take 
10 Lancashire 
boilers, 30 feet b 
8 feet, four of whic 
are at present 
erected and work- 
ing at a pressure of 
160 Ibs. per £quare 
inch. They are 
constructed for a 
working pressure 
of 180 Ibs. per 
tquare inch, and 
үт tested to 
275 lbs. square 
inch by Phydranlio 
pressure, They 
are fitted with 
Hopkinson's 
mountinge made 
for a working 
pressure of 200 lbs. 
per square inch. 
One is arranged for 
hand firing, and 
the others are fitted 
with mechanical 
stokers of the 
“Sprinkler” type, 
provided with steam 
jet. The stokers 
are rope-geared toa 
countershaft fixed 
overhead and driven 
by an electric motor. 

Green'8 econo- 
miser of 216 tubes 
is erected at the end 
of the honse next 
the chimney, pro- 
vision being madeto 
increase this number 
to 864 tubes as 
required. The 
scrapers are driven 
by an electric 
motor. The coal 
bunkers extend the 
whole length of 
the range of boilers, 
and are provided 
with doors opening 
op to an elevated 
road way from which 


loaded with a 
minimum amount 
of labour. As 
already mentioned 
plant to convey the 

from the 
bunkers to thestoker 
Һор r wil be in- 
stalled at a future 
date, and provision 
has been made for an 
overhead tramway 
from the riverside 
when the building 
is extended. 


The feed-pump room is situated opposite the two centre 
boilers of the range, occupying a portion of the banker 
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space. It contains two sets of horizontal duplex steam 
pumps, each capable of delivering to the boiler with and 
against 180 lbs. steam pressure, 4,000 gallons per hour (they 
are provided with duplicate steam supply); опе three- 
throw electric pump, same duty as steam pumps, and 


A complete duplicate system of steam pipes is provided 
between the engines and the boilers. The two main steam 
ipes are placed in the boiler house, being slang by rods from 
baskets fixed on the wall and from the roof irons. A 
branch pipe from each main connects to each engine through 
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GENERAL VIEw OF ENGINES AND DyNAMOs. 


provided with bye-pass and regulating resistance for 
varying the rate of feed: а feed water oil extracting filter 
and a Kennedy water meter, cach capable of passing 10,000 


-- Lal! 
a toe iH M m + =" As 
To м s, To main switchboard; ғ, Fuses; Том, To milking leads: sc P, 
Short circuiting plug; P a, Polarised ammeters; у к в, Variable resist- 
ance and switch; oc, Off charge. 


DIAGRAM OF CONNECTIONS OF HOSPITAL CELL SWITCHBOARD. 


gallons of water per hour, the latter provided with a record- 
ing arrangement. A relief valve is fixed in each pump 
3 and arranged to return all waste water to the feed 
tanks. | | 


а Y-piece provided with valves, fixed on Ње steam receiver. 
The boilers have two junction valves with a 5-inch branch to 
each main. The main steam pipes are lap-welded mild steel, 
with wrought-steel flanges screwed and brazed on. Copper 
5 bends connect the two ranges at the ende, and 
valves are fixed in suitable positions for dividing up the 
mains, one range only being in use at time of light load. 
The branch pipes to the engines and boilers are solid drawn 
copper, and the T-pieces ca‘t-iron. The valves throughout 


. are Hopkinson's patent parallel slide valves. Drains ap 
* steam traps are provided where necessary. The whole of the 


pipework was tes ted to 300 Ibs. per square inch hydraulic 
when erected and jointed, The exhaust pipes are placed ш 
trenches below the engine room floor level. The main Pipe, 
which runs parallel to and next the division wall, is brought 
into the boiler honse at one end, and through the roof, for 
use when the engines are running non-condensing. This 18 
provided with a stop valve and a silencer. The main pipes 
are cast-iron, the branches to the engines being copper. 

system of drain pipes is arranged for engine and boiler house, 
and deliver into tanks. The drains are 3-inch and the blow- 
off 4-inch cast-iron. The boilers are cormeoted to the latter 
through isolating valves by copper bends. » 

A ring feed main is fixed round the pump room, to which 
is connected the deliveries from the pumps and economisers 
and the duplicate feeds to the boilera. The pipes are golid 
drawn copper thronghout, and the necessary valves are 
Hopkinson's own make. Each pump is connected to two 
sets of tanks, The tanks are built below the stoking floor, 
and have a capacity of 20,000 gallors. There are 8 
two distinct supplies from the city water mains. 

The switchboard is placed on a platform 13 feet above 
the floor level at the west end of the engine room, and 18 
arranged for six feeders, eight dynamos, a motor generator, 
the two “boosters,” and battery regulators. There are al 
present erected five enamelled slate panels, 7 feet 6 inches 
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high, the width varying from 3 feet 3 inches to 2 feet 
8 inches, according to the amount of apparatus mounted on 
each. The framework carrying them is built up of 
Н section steel, the joints between the slates being covered 
wich a teak moulding. The central panel carries the posi- 
tire and negative battery and middle wire ammeters, battery 
emergency switches, and regulator hand-wheels and indi- 
cators, the feeder resistance switches, two large (Weston 
type) feeder voltmeters tə show the pressure at the 
feeding points, three Kelvin electrostatic voltmeters for 
indicating the pressure between the middle wire and either 
side, and right across the system at the generating station 
end; the necessary apparatus and gear for two “boosters,” 
including ammeters, automatic switches, shunt maker, and 
break switches and plug bars for connecting the boosters in 
the various ways they can be used. The other four panels 
carry the feeder and dynamo bars instruments, the two on 
the right of the centre panel:being for the*positive and the 


be found necessary to slightly lower the pressure on a lightly- 
loaded feeder. These are actuated by hand-wheels fixed on 
the centre panel. The battery regulating switches, which are 
fixed in the battery room, are actuated from the switchboard 
through shaft and bevel gearing. Provision has also been 
made for working them direct in the battery room in the 
event of anything going wrong with the gear. A reversible 
ampere-hour meter is in the circuit of each battery. The 
shunt regulating resistance and switches of the dynamos, 
motor generators, and boosters, and the starting resistance 
and switch of the motor generator, are placed below the 
concrete floor of the switchboard platform, and are connected 
by suitable gear to hand-wheels supported on pedestals placed 
in a convenient position on the platform. The leads from 
the dynamos are brought through the foundation block in 
Doulton casings, and cleated up to the back of the wall sup- 
porting the switchboard platform. The feedera are brought 
from the switchboard in the form of insulated cables. These 


Cowper-CoLes ELECTROLYTIC Cvcric Procrss.—F ie. 1. 


two on the left for the negative side: of the system. The 
feeder and dynamo bars are placed vertically on the front of 
the panels, the four bus bars being fixed horizontally at the 
back. The panels adjoining the centre one have, in addi- 
tion to the above, a charge and discharge battery bar, which 
can be plagged on to any one of the bus bars, a safety 
arrangement being provided so that it is not pos- 
sible to plug both charge and discharge on to the 
same bus bar together. A double-pole throw-over switch is 
provided in the circuit of each of the 50-kw. dynamos, 
80 that they may be run in parallel on either sides 
of the system, or in series across the outers. A switch is 
also provided for disconnecting them from the middle wire. 

ach machine has in circuit with it an ammeter, a “minimum 
automatic cut-out,” a fuse on both poles, and a supply meter. 
Each feeder has in circuit on both poles an ammeter, duplex 
fuse, and switch. The feeder resistance consist of five back 
E.M.F. cells on each side, which can be switched in between 
the top and second, or top and third bus bars, if it should 


are cleated on to the end wall behind the switchboard, and 
taken through Doulton casings to the outside. 

The battery room, adjoining the switchboard end of the 
engine room, is in a convenient position for working the 
battery regulating gear from the switchboaid. platform. 
Only about half of the available space is at present occupied 
by the two batteries, each consisting of 130 cells of the 
Faure-King type, having a capacity of 500 ampere-hours 
at a discharge rate of 100 amperes. They are also capable 
of discharging at 300 amperes for one hour. There are, 
in addition, eight hospital cells of the same capacity. The 
cells are placed in one tier at a convenient height on six 
parallel rows of stands, with a gangway between each pair 
of stands, and are suitably arranged for examination. 
There are 45 cells on each battery, connected by solid 
copper rods to the battery regulating switches, which are 
placed in enclosed cases in the battery room. 

The system of distribution is the three-wire low 
tension, 440 volts between the outer wires, or 220 between 
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either outer and the middle wire, the latter being the preesure 
at which current is delivered to consumers, except in special 
cases, when a supply is given at 440 volts. The distributing 
mains are connected up in a network, and fed at several points 
by “feeders” from the generating stations. Pilot wires are 
connected from the feeding points to voltmeters on the 
station switchboard, so that the engineer in charge can see 
that the proper pressure is being maintained on the net- 
work, The mains consist of single-core cable, insulated 
with vnlcanised bitumen and drawn into Doulton's earthen- 
ware casing when laid under footways, or into cast-iron pipes 
under road ways. 

The Doulton conduits are of the standard type, with either 
two, three, or six rectangular ways, each 2} inches x 2} inches, 
and have been laid to the extent of about 250,000 feet of single 
duct. The joints between the lengths have been made by 


made for the purpose, is substituted for the piece which has 
been detached. This cover is fitted with a cast-iron socket 
piece to take the service pipe. Details of the service box, 
as app'ied to a six-way conduit, are shown in our “Notes” 
columns. 

Lead-covered and armoured three-core cable is also used 
in come of the avenues in the residential district. The most 
distant point supplied is about 24 miles from the generating 
station. There are at present an equivalent of 29,000 
8-С.Р. lamps connected to the mains, which inolude 
150 Н.Р. іп motore, and applications have been received for 
an equivalent of 8,000 8-C.P. lamps in addition, so it 
will be necessary to order further plant at an early date. 
The Wright" system of charging has been in operation 
since July 1st last, and when the advantages of this become 
known, the demand will no doubt increase still more rapidly. 
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means of cast-iron clamp collers in two portions bolted 
together. The interior of the collars is recessed, end the 
upper piece is provided with au aperture, through which is 
poured rapidly setting bituminous compound. This entirely 
surrounds the ends of the lengths, and is prevented from 
entering the ducts by Doulton's patent expanding joint man- 
drels, one of which is inserted into each duct while the joint 
is being made. Perfect continuity of the ducts is thus 
secured, and the bolted collars provide ample strength at the 
joints. In the illustration given in our “ Notes” columns are 
shown sections of the joint of three-way conduit before being 
filled in with bitumen. Branch cable connections are provided 
for in the following manner :—At suitable intervals in the line 
of conduits special lengths are laid, which are grooved daring 
manufacture in such a way that, while strength is preserved, a 
longitudinal division can be made by means of a chisel when 
desired. When a T-connection is required, the upper portion 
of the split length is detached, giving access to the cables. 
The cable joints having been completed, a junction cover, 


COWPER-COLES ELECTROLYTIC CYCLIC 
PROCESS FOR THE TREATMENT OF 
REFRACTORY ORES. 


On a former occasion we gave an introductory description 
of the Cowper-Coles process. We now give some further 
detais and illustrations. . One special feature of interest 
about the electro-deposition of the zinc from the sulphate 
Eolution is the throwing down of the zinc on to aluminium 
plates which can be either stationary or oaused to revolve, 
as shown in fig. 1. The use of aluminium greatly facilitates 
the stripping of the zinc from the cathodes due to the 
formation of a loose film of oxide on the aluminium. 
Hitherto the formation of zinc sponge has been nothing 
but a gource of trouble and loss to those who have attempted 
to deposit zinc on а commercial scale, but Mr. Cowper- 
Coles has turned this difficulty to account. Zinc sponge 
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is deposited on revolving disce, such as shown in fig. 1, Antimony and Tin .... 070004 per cent 
and is scraped off by means of adjustable wood scrapers Ion .. .. .. 0007, 
and allowed to gravitate into а receiving b ten g is a tee e ЭО ЭЭ ери 

i 1 j 1 titute inc is 971 des ies . . 0 á 
drained. It is then dried, ard forms a good eubstitute for V 


what is commonly known as zinc dust, which is a greyish 
amorphous substance which is obtained as a cublimal product 
daring the distillation of zinc from its ores. 

This zino dust is now largely used amongst other purposes 
in the Cowper-Coles regenerative electro-zincing process, 
to which we have also referred on former occasions. An 
analysis of zinc dust deposited by this m«thod gave the 


following result :— 


Metallic zine E ТЯ .. 64°88 рег cent. 
Oxygen (in combination) 9 . 1255 5 
Sulphuric anhydride SO, me .. 1005 „ 
Silica T ы н P" .. 1:05 ji 
Copper oxide = $5 .. 080 n 
Lead oxide | es es .. 007 s 
Alumina ... 1:20 " 
Ferric oxide 0 60 n 
Lime m к T m .. 045 i 
Chlorine and carbonic acid . traces 
Moisture and organic matter .. 1335 6 
100 00 per cent. 


Fig. 2 gives a general view of the leaching vats which are 
each capable of treating from 14 to 2 tons at a time. A 
revolving barrel is provided for treating the finer portions of 
the ore, and is arranged to run over the vats on rails 80 that 
the contents can be discharged into any ot the leacbing vata. 

Fig. 3 shows the apparatus used for the production of 
white lead from the sodium plumbate solution obtained by 
leaching tke ore with caustic Soda. 

This building is also furnished with the apparatus for the 
deposition of the silver after it has been leached out from 
the ore with a weak solution of cyanide of potassium. The 
silver is thrown down on to silver sheets and the whole 
melt.d down. The white lead is precipitated with carbon 
dioxide, which is produced from calcium carbonate by 
passing the sulphurous acid gas given off from the roasting 
furnace through water; the sulphurous acid solution is then 
used for driving off the CO, from the calcium carbonate. 


CowpkR-Cornks ELECTROLYTIC CYCLIC Procrss,—FiG, 3. 


To ensure the zinc being deposited in the form of zinc 
sponge a low current density is employed in conjuction with 
а weak solution. | 

Тһе lead obtained by leaching out with a solution of 
caustic soda is also deposited on revolving discs, and the 
deposit scraped off from time to time. It is found that the 
ead thus obtained can be readily melted down withont tbe 
addition of any reducing agent. The lead is found to be 
m Pure and a sample gave on analysis the following 


Copper e vie з . 0 08С0 per cent. 
Cadmium e 05e e . trace 
Bismuth es 03e s. л. trace 


The CO, and sulphurous acid is drawn off and is then passed 
through а sodium plumbate solution so as to precipitate the 
lead as lead sulphite, and the CO, thus purified is then 
passed into another cylinder where lead carbonate is 
precipitated. | 
Litharge is also made from the sodium p'umbate solution 
by evaporating it at a temperature not excaeding 80°C. The 
evaporating pan used for this purpose is shown on the left 
hand side of fig. 3, any sodium silicate that may be in 
solution having been previously precipitated as calcium 
silicate by the addition of calcinm oxide. | 
We hope at a future date to give some more details of the 


process. 
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THE ST. MICHEL ELECTROLYTIC 
CHLORATE WORKS. 


By JOHN B. O. KERSHAW, F.I.C. 


As а result of the progress in electrical engineering science 
during the past 15 years, the Sonth Eastern Provinces of 
France, through which flow the tributaries of the Rhone, are 
becoming of great importance as manufacturing centres. 
Since 1890 а large number of important wster-power 
developments have taken place in tbe valleys of the Arc and 
of the Isére, and over 10,000 Н.Р. is already furnished by 
the former river to the manufactories of chlorate of potasb, 
aluminium, and calcium carbide, situated along ita banks. 
The Arc rises near the Isére in Mont Iréran, Savcy, 9,236 
feet above the sea level. After a most rapid course of 75 
miles it rejoins the Јеёге at a height of 934 feet above the 
rea. The town of Modine is situated on the Arc at a point 
8,579 feet above sea level, and is connected with the railway 
mn of the Rhone valley. Above Mocáue the power of 
the Arc has been chiefly utilised for saw-mills, and the larger 
developments have occurred below that town, on account of 
the greater facilities for railway communication. Of there 
manufactories, the chlorate works at St. Michel, 63 miles 
below Modáue, is one of the most interesting. 

This works is cwned by the Socié:é d’Electrochimie,” of 
Paris, and was built in 1894. Extensions to its present size 
were carried ont in 1896. At this works between 3,000 and 
4,000 H.P. is utilised in the manufacture of chlorates of 
meom and sodium by the Gall and Montlaur process. 

he power utilised in the works is derived from the River 
Arc at a point in the Maurienne Valley, 14 miles above the 
Works, The torrent in this valley at the time of the melting 
of the winter snows upon Mont Івсгап is most impetuous, 
and in the past enormous damage has been done to the 
villages situated along its course. This rush of water at 
certain seasons of the year has, of course, been taken into 
consideration in designing the larger hydraulic installations 
which are now found in the valley. 

The water which operates the turbines at St. Michel 
Chlorate Works is conveyed from the intake by an under- 
ground channel, 1} miles in length, to a point 230 feet above 
the works. From this point, two pipe lines, 330 yards long 
and 47 inches in diameter, carry the water to the turbire 
house, The two pipe lines deliver 1,760 gallons water per 
Becond, and tbis volume serves to operate 12 x 200 H.P., 
and 4 x 400 H.P. turbines. Each turbine is keyed 
direct to a Thury dynamo, and is run at a speed 
of 300 revolutions per minute. The larger dynamos deliver 
1,000 amperes at 200 volts, the smaller ones 500 amperes 
at 200 volts. The total electrical energy available for the 
manufacture is therefore = 2,000 kw. 

The electrolytic process by which chlorate is made at this 
works, is in principle that described by Oharles Watt in 
patent No. 13,755 of the year 1851. A solution of an 
alkali metal chloride is electrolysed between ingoluble anodes, 
at а moderately high temperature, and the less soluble chlorate 
salt, formed by the reaction between the chlorine liberated at 
the anode and the caustic alkali formed at the cathode, is 
separated by crystallisation. А 

Chemically, the manufacture is explained by the following 
equationg :— 


6 K Cl =6K 4 6 Cl. (1) 
Cathode. Anode. 
6 K +3 HO = KOH +H. (2) 


IC (3) 
3 KO Cl = КОО, + 2 K Cl. 


(1) Represents the electrolytic decomposition of the chloride 
ealt ; (2) the instantaneous reaction between the alkali metal 
and the water at the cathode ; and (3) the two etages of the 
chemical reaction which occurs when chlorine and caustic 
alkali are brought together in a hot solution. Messrs. Gall 

Montlaur's process is, therefore, essentially the same as 
that patented by Watt in 1851, and their English patent, 
No, 4,686, of 1887, chiefly refers to the apparatus used in carry- 
ing out the electrolysis. Rectangular vate lined with lead 


are used, each vat having a capacity of 11,000 gallons. The 
vats are insulated from the floor by oil cups. The anodes 
are of an alloy of platinum and iridium (90 per cent. 


latinum) which is found to stand the action of the chlorine . 


tter than pure platinum. They are only 1 mm. in thick- 
ness. The cathodes are of an iron-nickel alloy, and are 
covered with asbestos cloth in order to carry off the hydrogen 
liberated at their eurface. 

A very large volume of H (about 19,000 cubic feet) is 

roduced for each ton of chlorate obtained, and this, carry- 
ing with it particles of the salt solution as it escapes, 
coats everything in the neighbourhood of the electrolysin 
vats with a crust of ealt. Iu the process as originally carrie 
out, diaphragms of special construction were used, and the 
caustic alkali formed in the cathode chamber was carried b 
external pipes to the anode chamber where the reaction wit. 
the ch'orine occurred. These are, however, believed to have 
been discarded in favour of open vata; but upon this, as 
upon other a МЕЕН details of the pro ess as now carried out 
at St. Michel, M. Gall, the Director of the “ Société d'Electro- 
chimie,” is naturally not very communicative. MM. Gall and 
Montlaur were the first to successfully carry on the manu- 
facture of chlorate of potash by the electrolytic method, and 
it is hardly to be expected that they will give away the 
results of their experience and skill in the condact of their 
process, | 

A current density of 465 amperes is siid to be used.” 

In this way the solution in the vats is maintained at a 
temperature of 45° C., and no external heating is requisite in 
order to promote the conversion of the hypochlorite of 
potassium or sodium into chlorate. The electrolysed solution 
їз run off from time to time, the chlorate is separated by 
crystallisation, and the electrolyte is brought up to its 
original strength by addition of fresh chloride. 

When using potassium chloride as the startiog points of 
the manufacture, the same electrolyte can be used for some 
weeks without complete renewal. The presence of metallic 
oxides in the vat solations must be carefully avoided, since 
these instantaneously decompose К ClO into K Cl + О. 

The chlorate obtained from the vat liquor requires re- 
crystallisation before it is ready for the market. 

The “ Восіє'е d'Electrochimie," in addition to the works at 
St. Michel, possesses a chlorate factory at Vallorbes, in 
Switzerland, where 3,000 Н.Р. is utilised. The two works 
together are said to 0 1,800 tons chlorate per annum. 
The output per E. H.P. day st the commencement of the 
manufacture was only 1 kg. ip place of the 2:69 kgs. 
demanded by theory, but M. Gall informs me that the yield 
has been materially increased since then. No details of the 
cost of manufacture at either Vallorbes or at St. Michel 
have been published, but the writer made an estimate 
last year, f according to which—with power at Pod. per 
E.H.P.-hour, 1 lb. of chlorate could be produced by the 
electrolytic process for 22d. In the year 1891 chlorate of 
potash was selling for 54d. per lb., and chlorate of soda for 
a slightly higher price, so that the manufacture of these 
chemicals must have given a very fair return upon the 
capital invested in it. Since that date, however, the com- 
petition between the producers by the older chemical method 
and by the electrolytic method has served to reduce the sell- 
ing price to 81d. per Ib., and the margin for profit is there- 
fore correspondingly narrowed. The outlook for the futare 
is aleo rather gloomy, since other electrolytic chlorate manu- 
factories in Norway, Switzerland, and U.S.A., are entering 
the market with their products, and the keener competition 
between the manufacturers by the older process and the new 
electrolytic method is likely to still further depress prices. 
The “Société d'Electrochimie ” is, however, well situated for 
producing chlorate cheaply at St. Michel and Vallorbes, and 
in a letter to the writer of this article dated Jane, 1897, 
M. Gall expresses himself as well satisfied with their ability 
to resist competition. 

For the two excellent photographs of the St. Michel 
Factory nsed for illustrating this article, the writer's thanks 


` are due to M. Gall. The first shows the intake of the pipe- 


lines 230 feet above the worke, the pipe lines, and the 
factory, with the river Arc in the foreground. The second 
shows portion of the interior of the turbine and dynamo 


house. _ 


* Patent No. 4,686, 1887. 


T Lightning, June 17th, 1897, p. 505. 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 782.) 


Glasgow.—At a meeting of the Tramways Committee on 
the 15th inst. Mr. John Young, the manager, submitted a report for the 
revious fortnight on the working of the electric tramways between 
itchell Street and Springburn. It shows that the cost of the 
electric traction was 64d. per car mile run, while the drawings were 
1s. 44d. per car mile, a profit of 10d. per car mile, 3d. more than by 
horse traction. It has to be noted that the departments are not yet 
getting the full use of the engine power. Mr. Young also submitted 
а report as to the probable cost of the conduit system of electric 
traction, as compared with that of the overhead system. He esti- 
mates that the introduction of the conduit system would cost 
£347,006 more than that for the overhead system for the 28 miles of 
tramways which have not yet been converted to electricity. With 
the exception of nine miles, which will not require to be relaid, 
these have all the old style of shallow rails. But even taking into 
consideration the cost of altering these, the adoption of electricity 
would result in a considerable saving as compared with the system of 
horse traction. It is estimated that to work traffic by means of the 
conduit system would cost about 54d. per car mile, as against 5d. by 
the overhead system. 

At last week's meeting of the Corporation Mr. Paton, in moving 
the approval of the minutes of the Tramway Committee, said it would 
have been noticed in the newspapers that reference had been made 
to the extension of the electric tramway to Govanbill. For the pur- 
pose of utilising the power house, the Committee had seriously enter- 
tained the idea of extending the trolley line to Go ill. Bat 
а report had been sent to them from the Metropolitan Street 
Railway Company of New York, in which three months’ expe- 
rienoe of the working of the conduit system was referred to. The 
Committee had instructed the eral manager to consider that 
report with reference to the Glasgow tramways, and to present a 
report within a reasonable time. Nothing will be done furtber in 
regard to the extension of the line until that report was received 
and probably brought before the Council. So far as the Springburn 
route was concerned, they were satisfied with the drawings on the 
one hand, for they had increased very much, while the working 
expenses were thoroughly satisfactory. 


Ilkeston.— The Town Council are applying to the Board 
of Trade for two provisional orders authorising the provision of 
electric tramways and the supply of electricity in the borough. The 
estimated cost is £80,000. 


Liverpool.—The Tramways Committee last week con- 
sidered Major Cardew's report on the Dingle electric tram system. 
The committee resolved that the electrical engineer and the city 
engineer be inatructed to carry out the recommendations contained 
in Major Cardew’s report, and that they be authorised to provide 
foot sand boxes for the German motor cars, and air brakes for the 
American cars, and to order the same from the respective contractors 
for the cars; also that the manager make arrangements for stopping 
places in accordance with the report. 


Manchester.—As mentioned last week, the City Council 
on 16th inst. considered the report of the Special Committee on the 
subject of tramways. Alderman Higginbottom, who moved the 
adoption of the report, entered into a strong defence of the recom- 
mendation of the Committee, which had been adopted by the Council, 
that the overhead trolley system should be adopted in preference to 
the conduit system. He estimated that within a very few‘years of 
the tramcars to run electrically there would be a net annual 
profit of £70,000 in aid of the rates. Referring to the capital cost of 
the trolley and the conduit systems respectively, he said he would 
eliminate from the cost of both systems the items which were common 
to both systems, viz., feeder mains underground, the generating 
plant at the central stations, the trans forming plant and buildings in 
various parts of the city, electric cars, and the deyéte. The result 
would be approximately as follows upon the basis of the single and 
double 8 within the city :—The cost of bonding the present rails 
would be £135 per mile of single track, the overhead wire posts and 
cross span wires varied for double track from £1,200 to £2,400 per 
mile, and for single track £1,000 to £2,000, or take it at the highest 
figure of £2,000 per mile of tingle track. That made a total of 
£2,135 per mile single track, which, multiplied by 67 miles, gave 
£143,045, or, say, £144,000 in round figures. They must bear 
in mind tbat one great item of capital in this overhead 
system in Manchester was not required owing to the tram rails and 
roadway being at present suitable for electric traction. The conduit 
system embraced new rails, excavation, fixing culverts, fixing yokes, 
electric rails in colverte, taking up the road way, and relaying with 
part old setts and part new. That wasestimated per mile cf single 
track by Mr. Pearson to be £11,078, and by Mr. Philip Dawson 
£11,396, while the Committee’s Tramway Report gave the double track 
at £17,331, or, say, a single track £12,000. These figures give an average 
cost of £11,491. Multiply that by 67 miles in the city,and they had 
£773,897, as againat £144,000 by the overbead trolley system. They 
must, however, bear in mind that the capital cost as given was quite 
apart from the capital cost to be incurred for generating plant, 
mains underground, electric cars, of which about 500 would ba 
be required, car depóte, &c. When the question of municipalisation 
of the tramways was before the Council, and when the Tramways 
Committee report was adopted and municipalisation was decided 
upon, he pointed out that the whole capital cost of the undertaking 


would be, rovghly, £600,000 on the overhead trolley system. If, 
therefore, the overhead " system was discarded and the “conduit” 
system adopted for the whole city, the difference between the 
£144,000 and the £773,897, viz , £629,897 would have to be added to 
the orignal item of £600,000, покора total of £1,229,897 for the 
whole undertaking within the city. Mr. Boyle seconded the resolu- 
tion, and after a brief discussion it was unanimously adopted. 

A deputation from the Oorporation visited Liverpool on 
Tuesday and inspected the new electric trams, and inspected 
the system at work in Liverpool. They also visited the works 
of Messrs. George F. Milnes & Oo., Limited, Birkenhead, and 
inspected various kinds of electric trams in the course of construction 
for the Corporations of Plymouth, Blackburn, Halifax, Sheffield, Hull, 
and other towns. 


The Metropolitan Railway and Electric Traction.— 
We learn from Monday's Times that contracts for the experimental 
electrical work on the Metropolitan Railway between Earl's Oourt 
and High Street, Kensington, have been let, and will be executed 
forthwith under the direction of Sir J. Wolfe Barry and Mr. W. H. 
Preece, O.B. It ie proposed to lay down between Earl's Court and 
High Street, Kensington, an installation adequate for the haulage of 
a train which shall be fully as heavy as those now running at the 
busiest times of the day on the Metropolitan Railway. This section 
of the company’s line bas been chosen fcr two special reasons—first, 
because the ordinary service thereon is not so frequent as that on 
other sections; and, in the second place, because it contains some 
steep gradients—as sharp as 1 in 40—which will enable the new 
electrical system to be tested under the severest conditions that 
would be experienced in regular working. Each company has agreed 
to put down the sum of £10,000 to defray the cost of the experi- 
ments, and these will be carried on, without any interruption of the 
present steam locomotive traffic, for 8 or 10 months—a period suffi- 
ciently long to demonstrate the practicability of the principle there- 
after to be introduced generally on the lines of the Metropolitan and 
the Metropolitan District Railways, In the first instance the gene- 
rating station, erected on land belonging to the Metropolitan District 
Railway Company at Earl's Court will, in all respects save founda- 
tions for boilers and d or, be temporary in character. Two con- 
ductors are to be laid parallel between each of the lines of the 
permanent way between Earl’s Court and High Street, Kensington, 
and these will be permanently available when the electric system is 
introduced generally on the two railways. The contractors hare 
been instructed to build, for the p of the experiments, two 
motors, so designed as to form part of the permanent plant, and the 
train used will be similar to оге now running over the Inner Circle. 
It is expected tbat the preparations for this important trial will be 
completed during the summer of next year. 


Oldham.—On Saturday evening Sir Bosdin T. Leach, of 
Manchester, delivered an interesting lecture on “ The History and 
Development of Tramwajs" in the Free Library Lecture Hall, 
Oldham. He recommended the Oldham Corporation, who were taking 
over the tramways in the town, to арн! the overbead trolley system 
of traction. derman Eckersley, chairman of the Surveyors 
Tramways Committee of the Oldham Corporation, presided. 


Perth.—The Perth and District Tramway Company have 
made application to the Police Commissioners for their consent to 
convert the tramways from horse to electric traction. 


Portugal.—After long negotiations, a concession has been 
granted for the establishment and working of а system of electric 
tramways in Lisbon. 


Portsmouth.— The Town Council on Tuesday decided to 
give 12 montbs' notice to the Provincial Tramways Company of their 
intention to purchase the local tramways, the question of to be 
settled by arbitration. Electricity will then be used, and a depata- 
tion is to be sent to various towns in England and the Continent to 
obtain information. The estimated cost cf purchase and equipment 
is about £245,000. 


Reading.—The Town Council has appointed a Tramways 
Committee to look after the borough tramway business, including 
the purchase of the tramways company's system. 


Rheims,—The horse tramways here are to be converted 
to electric traction. Sells Commercial Intelligence suggests that it 
may be worth the while of British electrical contractors to try to 
secure the business. The tramway company is a Belgian one, and 
the address is La Compagnie de Tramways de Rheims, Sharbeck, 
Brussels, Belgium. 


Spain.—The new electric tramways in Barcelona are 80 
far completed that a trial run was made on the 9th iust. The line 
will, however, not be opened to the public until January let next. 

A proposal for the construction of an underground electric railway 
in Madrid has just been submitted to the Spanish Minister of 
Public Works. The line would be a double-track one, about 34 kilo- 
metres long. 


Spen Valley.—The usual notice is being given of the 
intention of the British Electric Traction Company to apply this 
month to the Light Railway Commissioners for an order authorising 
light railways in the West Riding of the ccunty of York, in the 
parishes and boroughs of Dewsbury and Batley, and in the parishes 
and urban districts of Ravensthorpe, Heckmondwike, Liversedge, 


Gomersall, and Cleckheaton, 
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Stretford.—The Council resolved to give notice to the 
Manchester Carriage and Tramway Company requiring them to sell 
the tramways to the Council. A resolution that negotiations be 
entered into with the Carriage Company to continue the working of 
the tramways until the lease expires in 1901 will have further con- 
sideration. 

Teddington,—The District Council of Teddington last 
week received intimation that the London United Tramways Com- 
pany, Limited, would apply for an order to construct a light railway, 
with electric traction, in the district. The question was adjourned 
pending receipt of their plans, but several members expressed the 
idea that the company might combine electric lighting with their 
scheme. 

Wallasey.—By 14 votes to 6 the District Conncil 
have approved a scheme to borrow £284,090 for electric tramways 
and other improvements. A poll, however, is to be taken. 


Wheatley.—The British Electric Traction Company has 
informed the Parish Council that they intend applying to the Light 
Railway Commissioners for an order authorising the construction and 
working of light railways inthe Wheatley district. 


Wood Green - Strand Underground Electric.—The 
Parliamentary notice of a Bill to be presented for an electric standard 
gauge railway from the Great Northern Station at Wood Green to a 
point in the Strand close to the Law Courts shows that for part of 
the way the proposed line will ran under the new street from 
Holborn to the Strand, with stations at Euston Road, Holborn, and 
elsewhere. Great Northern suburban traffic will be hauled over the 
underground line, as is proposed to be done in the case of the Great 
Northern and City. 


Yarmouth,—At a special statutory meetiag of the Great 
Yarmouth Town Council on Tuesday it was decided by 31 against 2 
to proceed at once to promote а Bill empowering the Corporation to 
construct and work electric tramways and improve certain streets in 
connection with the undertaking. The cost of the scheme is 
estimated at £53,000. 


TELEGRAPH AND TELEPBONE NOTES. 


The Berber-Suakin Telegraph.—A Reuter's despatch, 
dated Cairo, 23rd inst., saya that the Berber-Suakin telegraph having 
been completed, telegraphic communication is now open between 
ae and Suakin and Kassala over the Egyptian and Suakin military 

es, 


The City and the Telephone Service.—The Court of 
Common Council last week agreed that application should be made 
for a license to establish a telephone service in conjunction with the 
London County Council and other local authorities within the London 
telephone area. 


Glasgow Telephones.—A_ representative of the Glasgow 
Evening Times saw Mr. W. Е. L. Gaine, general manager of the 
National Telephone Company, with reference to the Glasgow tele- 
sie question. He said that the company had felt for a long time 
bat а great deal of energy, time, and money had been and was being 
expended by themselves and the Corporation of Glasgow, and that 
they ought to put their heads together to consider whether some 
arrangements were not practicable which would meet the views of 
the Corporation and the interestsof the public. The Corporation һай 

very persistent for some years past in its endeavours to get 
from Government the right to come in and offer & competing service 
to that of the company. Rightly or wrongly, the Telephone Com- 
pany held the view that this was an Imperial service and not a 
ocal service, and that it was jast as right that the Corpora- 
tion should undertake a local telegraph or a postal service as 
a local telephone service. They thought also that the under- 
lying principle which determined whether the municipality should 
undertake а public service was (1) that it ought to Бе а service 
Which was of general benefit to the community; and (2) that 
it ought not to Ъз in opposition to any existing undertaking. 

. Gaine went on to say that since the Parliamentary Committee 
had issued its report, the Postmaster-General had intimated that he 
mr willing to grant the Corporation а license, provided they obtained 

arliamentary powers to work it. The company felt that its duty 
was to place itself in communication with the Corporation, and to 
endeavour, if practicable, to come to some reasonable unders:andiog. 
ney had accordingly made certain proposals to the Corporation, to 
ч TR they awaited а reply. In the view of the company, the 
ae mentary fight, which was apparently imminent, ought, in tbe 
nterests of all parties, to be avoided if possible. The position of the 
3 was that it would be compelled to fight any application of 
o: orporation to the utmost. Не did not say this in way of a 
bein but the action of the Corporation was а vital attack upon the 
i pany, which, for the protection of its shareholders, it was bound 
resist. his opinion, this Parliamentary fight would cost the 
Gia much leas than £15,000, which would be much better spent 
in e evelopment and improvement of the service. In making its 
which th it seemed to the company that there were three things for 
prios de е Corporation had been contending: (1) To obtain a cheaper 
tion of eius user8; (2) to obtain greater efficiency by the substitu- 
obtain e twin-wire for the present single-wire system ; and (3) to 
an improvement in local administration. Mr. Gaine explained 


that they had proposed to the Corporation an entirely new scale of 
charges, which was designed to meet the wants of small users, 
especially of tradespeople who felt the need of a service, but who 
did not themselves desire to initiate many conversations. It was 
proposed to take on all subscribers at a minimum tarif «f £6 
per annum, which would give the sub:criber the right to call up 
600 times every year, and to becalled up by other subscribers as often 
as they thought fit without charge. The company also offered to 
make arrangements with anyone to put up а call sign so that if the 
subscribers did not need to call up as many as 500 times in the year 
and the outside public came in to use his instrument the charge to 
him would belessthan £6. Another very important feature of the pro- 
posal in the scale of charges was the party line system for private house. 
This system had not hitherto been tried in Europe, bat it has been 
adopted with marked success in America, and the company considered 
it would be an interesting experiment. The etrong and persistent 
efforts of the Corporation had compelled the company to consider 
very carefully both weak points ia its armour and the strength of the 
claims put forward by the Corporation on bebalf of the public. The 
company recognised that possibly there was a weak place in its local 
administration. Since the inqairy in Glasgow they had called to Glas- 
gow as district manager опе of the most capable men it had ia its 
service, and with the view of keeping the bcard of the company 
thoroughly in touch with lccal requirements they proposed to the 
Corporation to appoint a local committee with four membzrs—two to 
be appointed by the company and two by the Corporation—the objec! 
of the company being that the views of the Corporation and the re- 
quirements of the public service might be brought clearly aud con- 
stantly to the attention of the board. | 


Hampstead and the Telephone Company.—At the 
last meetiog of the Hampstead Vestry, Sir Henry Harben presiding. 
a deputation, consisting of Mr. Clay, the Metropolitan superintendent 
of the National Telephone Company, Limited, and residents of the 
parish requiring telephone communication, attended, and urged the 
Vestry to grant the company permission to lay underground wires in 
Hampstead. The matter has been in dispute for some time, and the 
general feeling of the Vestry is that something considerably more 
than the peppercorn rent offered by the company must be paid to the 
ratepayers as wayleave. After Mr. Clay had be2n submitted to a 
severe heckling, the question was referred to the General Parposes 
Committee of the Vestry for further consideration and report. 


Manchester Telephones.—The City Coancil Telephone 
Committee will prepare a report setting forth its recent communica- 
tions with the Postmaster-General, and embodying the general con- 
clusion that, in view of the proposed action of H.M. Government in 
this matter in the next Parliamentary session, it is desirable not to 
proceed further with respect to the insertion of clauses in the 
General Powers Bill for working telephones under a Post Office 


license. 


The Pacific Cable.—In reply to a deputation from the 
Sydney Chamber of Commerce, which waited upon the Hon. the 
Postmaster-General at Sydney, recently, to urge upon him once more 
the necessity for the establishment of a cable vid the Pacific, passiag 
through British territory, and under Government control, Mr. Parkes 
said the question of cabl» communication had not escaped his notice. 
Recent developments, siace the Chamber had waited on his prede- 
cessor, Mr. Cook, had put things in a different light. About а month 
ago the Government sent a cable to the Imperial Government, asking 
if they would agree to bear & one-third portion of the subsidy of the 
Pacific cable, but no reply had yet been received; therefore it was 
impossible for him to act. The British Government havean apparent 
disinclination to subsidise the Pacific cable at all. They lean entirely 
to the Eastern Extension Company’s cable proposal. An Admiralty 
Commission met in July last to discuss this route, and also took into 
consideration the other. That Commission strongly recommended 
that the British Government should subsidise the route 
known as the Cape of Good Hope one, because they 
would have absolute control of it. Tne Commission inted 
out that the Pacific cable would be difficult to maintain, and 
that the Government would not have control over the waters 
through which it passed. The Commission had raised such strong 
objections that the Agent-General had advised that he thought it 
impossible to break them down. If at any time the Pacific cable 
when constructed, collapsed, the colonies would be at the mercy of 
the Eastern Extension Company, whereas probably the other pro- 
posed line would be a double one, and all the colonies would be 
joined in it. If the two services were working against one another 
and could bring in a national line to compete, a very cheap service 
would then be obtained. The financial question was the difficulty 
which at present obtruded itself. There was, bowever, a very ready 
method of securing a Pacific cable, though not an all-British one. 
This was to run a line from Queensland to join the American cable 
that M DAE laid d o This might be an alternative pro- 
posal. atever route was decided u he cou i 
public interests should not suffer. dix 14 promise that the 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, 
West Indies— 
St. Lucia-Bt. Vincent .. Bept. 24th, 1898 

Amazon Company's cable— ы 
К Сарв 07980 Gurupa... June 8th, 1898 i 

етратоосс-( еяга a. T . Е nd 
Baint Louis-Novonha `; 855 Ich, 1308 . 
Para-Maranham — .. , Nov. 15th, 1898 i 


LANDLINES. 
Majunga-Tananarive 


Repaired, 


Nov. 16th, 1898 . Nov. 17th 
E 22ad, 18989. ib CES 


— =a -—— -= a 
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The Telephone Question.—The following letter, pub- 
lished in the Times, advocating the nationalisation of telephones, is 
understood to express the views of the Council of Associated Stock 
Exchanges :— 

Liverpool, November 14th. 

" Sir,—I venture to ask for your advocacy ina matter of very great 
moment to the business interests, at least, of the country. 

“I think it is clear that the attitude adopted by the Post Office 
towards the National Telephone Oompany will have one effect—that 
is to say, the prohibition of that development on the part of the com- 
pany which ought to meet the growing and imperative demands for 
Its services. It is scarcely possible to expect a threatened company 
to embark fresh capital in order to meet such requirements. On the 
other hand, any attempt at a Government local service in competition 
with the National Company might easily result in a disastrous loss to 
the Post Office. 

“It is doubtful if the country will patiently submit to an inadequate 
service, and I think they would welcome a reasonable settlement with 
the National Telephone Company. I cannot see why the matter 
should be incapable of arrangement upon terms both fair to the. com- 
pany and highly advantageous to the Post Office. 

" Assuming a Government purchase based upon the average market 
prices, bigh and low, of the company's stcck and shares, during the 
past three years, taking into consideration the reduced interest 
obarges and economy of working, and crediting the business with 
nothing beyond its normal progressive development, the result, so 
far as I can estimate it, would be that the surplas profits and 
royalties, if placed to a cumulative sinking fund, would at the expiry 
of the license (13 years hence) practically suffice to extinguish the 

urchase- money. Surely this would satisfy the most prudent 

hancellor of the Exchequer. The adoption by the Government of 
the National Company's system and its prompt development under 
the guidance and co-operation of the company’s present administra- 
ticn offer, in my judgment, the only assurance of a wi read and 
perfect system of telephones for the present generation of business 
men.—I am, Sir, your obedient servant, Epwarp Rag.” 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.—December 12th. The Corporation is inviting 
tenders for the supply and erection of (1) Lancashire boilers and Green's 
economiser; (2) engines, dynamos, switchboard, condensers, fecd-water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 

ater Street, Liverpcol, on payment of £1 1s. for each section, 
returnable ав usual. 


Beckenham. — December 17th. The Urban District 
Oouncil invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices November 18th. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
* Official Notices " November 11th. 


Dublin.—December 5th. The Dublin United Tramways 
Company is 3 to receive tenders for the варр!у of general 
stores, including car fittings, iron, steel castings, oils, electrical 
supplies, &c., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and ке seen, at the company’s offices, 
9, Upper Backville Btreet, Dublin, from November 15th to December 
2nd. Forms of tender 1s. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
H.P. at Richmond District Lunatic Asylum. See our “ Official 
Notices” November 18th for particulars. 


France.— November 28th. Tenders are being invited 
until the 28th inst., by the municipal authorities of Anzin (Nord), 
for the concession for the lighting of the town during a period of 40 
years, either by gas or electricity. Tenders to be sent to La Mairie 
d'Ansin (Nord), whence particulars may be obtained. 

France.—Dzcember 6th. Tenders are being invited by 
the French Post and bot ia a authorities in Paris for the supply of 
100 tons of galvanised iron 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Sous-Secretariat d’Etat des Postes et des 
pri 5а ie Rue de Grenelle, 103, Paris, whence particulars may be 
obtained. 


Halifax.—The Corporation wants tenders for meters, 
transformers, and arc lamps. See our “ Official Notices” November 
18th. 


Middlesbrough.— November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 


and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard acd instruments, accumulatore, supply and laying 
of cables, meters. Specifications, &c , from tl e consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 28th for further particulars. 


Salford. December 15th. The Electric Lighting Con- 
mittee want tenders for the supply and erection of the following 
plant for the Electric Light Committee. Section (1) boilers; (2) 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans d be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E.C. 


Shanghai.—The Shanghai Municipal Council invites 
tenders for а concession for а period of 30 years for the exclusive 
right of establishing and working a telephone system in Shanghai. 
Plars may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, 8t. Mary ; London, E.C. 
See our “ Official Notices" November 18th. 


Shoreditch. December 13th. The Vestry want tenders 


for six direct-current rotary transformers. See our Official Notices” 
this week. 


Tanfield (Darham).—November 29th. The Urban Dis- 
trict Council are, according to an exchange, inviting tenders for 
various electrical plant throughcut their district, including engines, 
dypamos, cables, insulators, poles, &c. Information may be obtained 
by appointment to Mr. Robert Heslop, surveyor, Burnopfield, R.8.0. 
Tenders to be sent to the surveyor by Taesday next. 


Waterloo-with-Seaforth (Lancs.).—November 26th. 
The Urban District Council invite tenders for the supply of 16 elec- 
tric arc lamp columns and carriers. Specifications and 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. O. E., 
surveyor to the Council, at the Town Hall. | 


CLOSED. 


Вагу (Lancs.)—A large number of local and other 
firms tendered for the electric wiring of the public baths for the 


Corporation, and the contract has been given to Mesars. Calvert and 
Co., of Manchester. 


France.—The French Post and Telegraph authorities 
in Paris have just placed a contract, as follows, for 60 kilometres of 
paper insulated electric cable with the Société Alsacienne de Oon- 
structions Mécaniques, of Belfort, at £11,320. 


Roumania.—An English firn—Messrs, Ramsden Camm, 
of Brighouse—has just succeeded in submitting the lowest tender for 
the supply of 60 tons of steel wire 2 mm. diameter to the Roumanian 


Post and Telegraph authorities in Bucharest, quoting 5694 francs 
per ton delivered. 


Watford.—Mr. W. C. C. Hawtayne in a report to the 
District Council, which has since been adopted, recommended that 
the tender of the Reason Manufacturing Company for cut-outs be 
accepted. Of the four meters for which prices were obtained the 
three cheapest quotations were those of the General Electric Company, 
the Bri Thomson-Houston Company, and Venner & Co. The 
tender of Messrs. Venner & Co. has been accepted. 


FORTHCOMING EVENTS. 


Friday, November 25tb.—At 5 p.m. Physical Society. Agenda: 
"On the Properties of Liquid Mixtures,” by В. A. 
Lehfeldt. “Оп certain Diffraction Fringes as applied 
to Micrometric Observations," by L. N. G. Filon. 
Electro-Harmonic Concert. Ladies’ night. 


Monday, November 28th.—At 8 p.m. Society of Arts. Cantor 
Lecture No. 2 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial production of acetylene ; calcic carbide 
and its properties; the electric furnace and the various 
modifications in use for carbide manufacture; carbide 
тон electrical power; carriage and storage of 
carbide. 


Wednesday, November 30th.—At4p.m. Royal Society. Anniversary 
meeting. At 7 p.m.: annual dinner at Hotel Metropole. 

Tuesday, December 6th.—At 8 p.m. Röntgen Society, at 11, Obandos 
Street, Cavendish Square, W. Discussion on “ Derma- 
titis in Relation to Röntgen Ray Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read sho 
papers on the subject. | 

Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 
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NOTES. 


High and Low Resistance Wires.— We beg to draw the 
attention of wire manufacturers to a letter, in our “ Corre- 
spondence” columns, hailing from New York. 


Belfast Electric Lighting.—We illustrate below the 
Doulton underground conduits and rervice boxes employed 


A^ ; 2 
—— 
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in connection with the electric lighting installation at 
Belfast, referred to in another part of this issue. 


The Rüntgen Society’s Conversazione.—This flourish- 
ing society held a successful conversazione at St. Martin's 
Hall on Monday last. The latest advances in Róntgen ray 
apparatus and work were illnstrated by a large and interest- 
ing collection. The chief advance in focus tubes that strikes 
one is, that they are made much larger in size, and the 


Obituary.—We regret to announce the death of Sir J ohn 
Fowler, which occurred on Sunday at Bournemouth, at the 
ripe old age of 81 years. Sir John’s name will live in the 
memory of Englishmen as a pioneer in connection with some 
of the most important heavy engineering works carried out 
during the past century. The bare mention of £o mighty a 
structure as the Forth Bridge, and of so difficult а work as 
the construction of the Metropolitan Underground Railway, 
is sufficient to denote the character and dimensions of his 
undertakings. His name will also be coupled with the bea 
tunnelling operations in connection with the City and Sout 
London Railway, and the more recent Waterloo and City 
ара Central London electric underground railways. At one 
perio’ he acted as consulting engineer to the Khedive and 
the Egyptian Government, and for his work in this connec- 
tion he was, in 1885, made a K.C.M.G. Не was made a 
baronet in 1890, when the Forth Bridge was opened. In 
1866 he was president of the Institution of Civil Engineers, 

The death is announced in New York of Mr. Keely, of 
“ Keely motor " fame. 


American Institute of Electrical Eagineers.—Mr. 
Kennelly, president of the above institute, recently announced 
to the members that a committee on co-operative research 
had been appointed in accordance with the Council's instruc- 
tions. The committee consists of Dr. A. E. Kennelly, chair- 
шап; Prof. W. A. Anthony, Dr. F. B. Crocker, Dr. C. T. 
Hutchinson, Dr. Samuel Shelden, Chas. P. Steinmetz, and 
Prof. E. Thomson. The purpose is to formulate a system of 
experimental] research by submitting to various colleges and 
universities various problems which are of practical im- 
portance. The investigations are to be made as a part of 
undergraduate, graduate, or post-graduate work, under com- 
petent supervision. The committee starts off with a list of 
16 subjects, and will expect members to send in others which 
may occur to them in the course of their practice. The 
results, when received, if deemed important, will be pub- 
lished in the Transactions. Our New York namesake ваув 
that the plan is receiving hearty support. 


Personal.—Mr. Ivon M. de Havilland, late of the Oxford 


Electric Company, Limited, and previously with the Brush 
Electrical Engineering Company, Limited, has been appointed 


latinum anti-cathode is mounted on the Swinton alumi- : : : 
Pm support. Mr. Mackenzie Davidson's tube, with an assistant to Mr. Albion T. Snell, consulting engineer. 
osmium anti-cathode, appears to be a distinct improvement. chartered : : : 
А : patent agent, as technical electrical assistant. 
The osmium can stand в much higher temperature than Mr. Arthur Faller, bargh electrical engineer, Ayr, 


platinum, and can therefore be placed nearer the exact focus bas been granted an increase in his salary of £50 
e 5 Vs The appare dr a year. The motion for granting the increase was opposed, 
the Voliohm Company Munich, was exhibited by the London 1 1 F р 1 side оо pis i go боз, 

: Pau › aller’s favour that i i W ( creage 
Hospital. Its principal features are a mercury break worked granted unanimously. We congratulate Mr. Faller in this 


by a small electro-motor, and a tube with a second bulb con- ка: 
taining an anode, of which the use is rot self-evident. The Council of King's College bas appointed Mr. 
Remarkable brilliant pictures were obtained on the screen ро Wilson, M.I.E.E., professor of electrical engi. 
with apparatus. Mr. Wimshurst exhibited an inflaence neering in euccession to the late Dr. John Hopkinson. 
machine with 12 20-inch plates, and an improved Wimshurst We scarcely see how the decision of the Council conld have 
machine with ball bearings, improved driving, and other рор ое rwise, and we congratulate Mr. Wilson on the 
constructive details was exhibited by Dr. Lewis Jones. А appointment. 
localising apparatus, of the same type as Mackerzie We are very pleased to learn that, Mr. Gustav Byng, of the 
Davidson's, but much eimpler, was exhibited by Mr. Coxeter. general Electric Company, Limited, has benefitted by his 
Experiments with the Tesla oscillator on vecuum tuber, stay in the country, and is now feeling much better. 
destitute of electrodes, were exbibited by Prof. Si'vanus 
Thompson. The tubes became luminous when placed Presentation.—Mr. Lee, the late electrical engineer at 
between two vertical metal plates connected to the terminals 4), Southampton Corporation electricity works, has been 
of the oscillator. Wheatstone reflecting stereoscopes were presented with a silver cigar, cigarette and vesta case by 
applied by Mackenzie Davidson to throw into relief Röntgen zome of bis friends on the Council and the staff at the works 
Photographs of hidden parts of our anatomy. Altogether, ор the occasion of bis leaving the works. 
E exhibition showed a steady EE in Ven ee ——————— 

e i ikingly new. e battle between : det e 
indnction 1 5 machine for the position as Ncerth-Eastern Railway is inviting tendera for telegraph 
generator par excellence of X rays appears as yet to be unde- apparatus, wire acd stores, for six months. Forms of tender 
cided. The latter gives better results on the screen, but it to be obtained from Mr. Graves, Telegraph Department, 
is more eumbrons and more expensive than a coil to give York. | 
Fire.—On Wednesday a fire destroyed the station build- 
ings at the Sandon Dock station of the Liverpool Overhead 


The Ro al Society.— Among the papers down for reading Railway. 
denden afternoon vas ons by Ms с T. B, Wilo yia pr Appointment Vacant.—A resident electrical s pur 
aie ue N оса кое UM e Viol t Ligh t, and other (#250 per annum) xpo Zr the Wimbledon, Distric 
Agents.“ ds di Council. See our cial Notices. 


Tenders Wanted.—As we go to press we learn that the 


equally good photographic results. 


Mr. Н. T. Barnett is now on the staff of Mr. Lloyd Wise, 


"hos 2 
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The Institution of Electrical Engineers— Students' 
Section,—Tbhe annual general meeting was held on 
Wednesday, November 16th, at the Institution. It was 
unanimously passed: “ That the hearty and sincere thanks 
of this meeting, as representing the students of the 
Institution, be accorded to Mr. S. S. Grant for the able and 
earnest manner in which he bas fulfilled the position of 
secretary during the past year, and for the great interest he 
has taken in the students’ future welfare." The following 
gentlemen were elected to serve on the new committee :— 
Messer. M. R. Gardner, F. S. Miller, L. R. Morshead, 
A. Pope, W. G. Royal- Dawson, and M. Solomon (hon. ғес.). 


The Rise in the Price of Copper.—There has been con- 
siderable excitement in the copper market during the past 
month, as a result of the rapid advance in the price of 
G. M. B. s. According to the last bi-monthly statement of 
Messrs. Н. R. Merton & Co., the price of refined copper has 
risen 573. 6d. per ton since October 15th. The price on that 
date was £52 17s. Cd. per ton; on the 318 of tbe same 
month it was £54 15s, and on November 15th it was 
£55 15s. This sharp rise is due to the facts that the con- 
sumption of copper has overtaken the supply, and that a 
gradual depletion of the stocks of refined copper ashore and 
afloat is occurring. Three years ago there were 50,853 tons 
of copper in stock at the various ports in England and 
France, and u float for these ports. Twelve months later the 
corresponding total was only 35,441; on October 31st, 1897, 
it was 34,389, and on October 31st, 1898, it had fallen to 
25,798 tons. This depletion of stocks has been going on, in 
spite of the grestly increased shipments to Europe in recent 
years from America and Australia, The total supplies of 
copper for the years 1895—1897 have been, according to 
Messrs. Merton & Co., 334,565, 378,863, and 396,728 tons 
respectively. The large number of electric traction echemes 
at present in course of development in England, and the 
still larger number of electrical schemes of all kinds now 
being curried gut upon the Continent .of Europe, are the 
chief factors in causing this scarcity of copper, and con- 
sequent rise in price. It is impossible to вау how far the 
latter may advance, but it will doubtless greatly stimulate 
production in all countries, and will lead to mines being 
reopened in countries like Australia, where the costs of pro- 
duction are relatively bigh, and where mines, in consequence, 
have been closed. It may also lead to increased use of 
aluminium for electrical purposes, ard in this connection, the 
article in our ist ue of September 2nd upon the relative costs 
of conductorz, and the letters it called forth, are of interest. 
We thall look for а great increase in the shipments from 
Australasia, as a result of this advance in the price of copper. 
The output for 1897 was 50 per cent. greater than that of 
1896, and urder this added stimulus, the total of 17,000 
tons for 1897 onght to be greatly exceeded in 1898. 


Sine Waves on Ocean Cables.—The Electrical World 
gays that the Crehore and Squier synchronograph has recently 
been tested on tbe submarine cable of the Commercial Cable 
Company running between New York City and Canso, New- 
foundland. A simple sinusoidal wave of impressed electro- 
motive force is expected to give higher speed on cables with 
the same dieleciric strain as it does on overhead lines with 
the same impressed electromotive force. 


Automatic Water Gauge.—We have received from 
Messrs. J. Hopkinson & Co., of Huddersfield, their new 
descriptive list of water gauge fittings. The importarce of 
correctly registering the water level in а steam boiler cannot 
be over-estimated, and this is beet secured by fittings of good 
design апа ample dimensions of the kind described. The 
safeguards, in event of glass breakages, are illustrated, and 
we can recommend the perusal of this list to all who have 
charge in any way of steam boilers. 


Society of Arts.— On Wednesday evening Prof. Geo. 
Forbes read a paper on “ Electrical Transmission of Power." 
A discussion followed. 


Appointment. — The Worcester City Council has 
appointed Mr. ©. J. Sutherland, of Hanley, electrical 
engineer at £350 per annum, 


Lectures.—At Glasgow last week, Dr. J. T. Bottomley 
delivered his presidential address to the University Physical 
Society. His subject was Electric Tramways,” with special 
reference to the overhead trolley system recently opened in 
Glasgow. 

On 14th inst. at Glasgow, Mr. T. C. Fulton delivered the 
first of a series of lectures to the members of the West 
of Scotland Engine-Keepers’ Association, on “ Electricity 
as а Force." 


Electrical Transmission of Power in Mining.— 
At the ordinary meeting of the Institution of Civil 
Engineers on November 15, Mr. W. B. Esson read a 

per describing an interesting installation at the mine of 
the Sheba Gold Mining Company, South Africa, transmitting 
450 horse-power a distance of five miles. This is one of the 
cases wherein a polyphase syatem would prove mcet advan- 
tageous. A two-phase system was adopted, with the result 
that the cost of milling per ton of ore was reduced from 
6з. 1d. to 18. 81. per ton. Formerly the ore was carried to 
the source of the power ; now the power is electrically con- 
veyed to the ore, hence the vast saving. The water-power 
which works the generators із on the Queen's River, two 
miles above the power house, giving a fall of 82 feet to work 
the turbines. It was found that the self and mutnal induc- 
tion on overhead lines interfered with the working, causin 
а large fall in pressure; but the substitution of undergroun 
concentric cables completely abolished these troubles. The 
total efficiency from turbine shaft to motor shafts is said to 
be 70 per cent. The high pressure is about 3,000 volta, and 
the low pressure at the mine 100 volts. Altogether, the 
plant seems to have been engineered by great skill and fore- 
sight, with most gratifying results. 


Allgemeine Electricitits-Gesellschaft.—The annual 
report of the Allgemeine Electricitäts-Gesellschaft, made 
public last week, contains some statistics. which reflect the 
extremely rapid development of the electrical industry in 
Germany. ‘This company employed in its factories in 1889 


422 working men, by 1895 the number had reached 2,478, 


and it has now further risen to 6,011. Including the 
employés outside the factories, there are now over 12,000 
names on the pay-rolls. Still more striking, says the 
Economist, are the statistics of production. In 1889-90 the 
company produced 507 dynamos and electrical motors with 
a total of 8,650 horse-power; in 1895-6, 4,000 machines of 
68,000 horse-power; and in 1897-8, 8,328 machines of 
152,900 horse-power. The company is represented in 139 
domestic and foreign cities, and at the end of June it had 
no less than 55 electric railways completed and building. 


-The length of ita lines increased during the year from 760 to 


1,095 kilometres, and the number of motor cars from 1,243 
to 1,861. The manufacture of electric motors for ordinary 
broad ganged railways has been begun as a regular depart- 
ment of factory work. Another innovation is the use of 
electricity in driving the rollers in the company’s factory for 
rolling copper. This is said to be ғо highly successful that 
other companies will adopt the process. 


Cost of Electricity at Blackpool Winter Gardens. 
—The letter which we printed in our last issue from the 
company’s consulting engineers is enlightening, but scarcely 
satisfactory. Some interesting details are given, but the 
most important detail of all—that of the means by which the 
consumption has been ascertained—is omitted altogether, 
probably by inadvertence. We are, however, surprised to 


hear that the company have a reserve of not less than 245 


kilowatte, and that their lighting honra are 24 hours per 
day! From another source we are also surprised to 
learn that in addition to this reserve the company have а 
large battery installation (which may account for a good 
deal of the current charged for); and as explaining their 
low coal and water costs, that steam from the “ lighting” 
boilera has been supplied to their heating apparatus, and 
doubtless charged for liberally, in the same way ав the 
engineer's salary has been charged to the lamps installation 
account. Ав, however, we are assured the figures we 
criticised are incorrect, and were not those supplied to the 


directors of the company, we do not see the necessity of 
discussing the subject farther. 
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The Hart Secondary Battery.— We have before us a 
brief report of efficiency tests of ап 11-plate standard 
lighting type Hart battery carried out by Mr. Hugh 
Erat Harrison at the Electrical Standardising Institu- 
tion. The cell was charged and discharged four times 
each at a current of 25 amperes, the discharges being con- 
sidered complete when the open circuit E.M.F. had fallen to 
1:80 volt. The results of the measurements of the final 
charge and discharge are given in table form. The ampere- 
hour efficiency was 91:5 T cent., and the watt-hour 
efficiency 77:7 per cent. The listed maximum discharge 


rate is 40 amperes. 


Glasgow and West of Scotland Technical College.— 
Anordinary meeting of the above society was held on Saturday 
evening, 19th inst., the president, Mr. David Home Morton, 
M.I.C.E., M. I. M. E., in the chair. Mr. Andrew Stewart read 
his paper on Multiphase Electrical Machinery," which had 
been awarded the society's gold medal by the judges. Mr. 
Stewart dealt with generators (two and three-phase), pointing 
out their leading features and their pore in practice. 
Dealing with motore, Mr. Stewart, by means of diagrams, 
showed their method of action and the chief points in their 
regulation and efficiency. The action of two-phase motors 
when used with condensers was shown by means of diagrams, 
and the improvement of the power-factor was specially 
pointed out. The paper was illustrated by lantern slides and 
wall diagrams, and an interesting discussion followed. Mr. 
Stewart was awarded a hearty vote of thanks for his paper. 


Hot Water or Exhaust Steam ?—It would be interest- 
ing to learn whether there is any foundation for the allega- 
tion made by Mr. Wataon at the last meeting of the Vestry 
of St. James, Westminster, to the effect that the St. James 
and Pall Mall Company are passing steam into the sewers in 
Carnaby Street. The surveyor, Mr. Monson, is not aware of 
this being done, but he has ascertained that hot water, from 
which steam is given off, has found its way into the sewers. 
Bat surely if the gullies are properly trapped, the steam 
should not rise 4 feet above the level of the carriageway. 


NEW COMPANIES REGISTERED. 


Dutton & Co., Limited (59,448).—This company 
was pred on November 7th, with a capital of £21,000 in £1 
shares, to adopt an agreement with Dutton & Co, Limited 
(registered in 1889), for the acquisition of its business, and to carry 
on the business of mechanical engineers, electricians, and manu- 
facturers of railway and other signals, locking, safety, and detecting 
apparatus, electrical and other lamps, dynamos, electrical and 
magnetic apparatus, &c. The first subscribers (with one share each) 
are :—Ralph H. О. Nevile, J.P., and Mrs. Mildred Е. Nevile, Crown 
Lea, Malvern; Charles Dutton, Tolladine Road, Worcester, signal 
engineer; William Buck,  Carisbrooke, Worcester, engineer; 
Samuel T. Dutton, Marl Bank, Worcester, engineer; Satton G. 


Corkran, Britannia Square, Worcester, gentleman; Geo. W. Bull, 


herne Road, Worcester, accountant. The first directors (to 


 . number not less than two nor more than five) are Charles A. B. 


Murray, Sutton G. Corkran, Samuel T. Dutton, and Ralph Н. C. 
Novile; qualification, £100; remuneration, £50 each per annum. 


Tourtel Manufacturing Company, Limited (59,472). 
—This company was registered on November 9th, with a capital of 
£18,000 in £1 shares, to acquire the English business of engineers 
and meter a yp manufacturers now carried on at 67, Aldersgate 
Street, E.C., by The Tourtel Gas and General Engineering Com- 
pany, Limited," and tocarry on business as electrical and mechanical 
engineers, electricians, electrical apparatus makers, suppliers of elec- 
tricity, &с. The first subscribers (with one share each) are :—Arthar 


F. Davies, 824, New Bond Street, W., gentleman ; Frank S. Springell, 


14, Sinclair Road, Kensington, gentleman; John M. Tourtel, 67, 
Aldersgate Street, E.C., engineer; Dixon H. Davies, Chesterfield, 
solicitor; Charles E. Smith, 9, Abercorn Terrace, Upper Holloway, 
N., foreman ; Matthew Sharpe, 84, Vartry Road, South Tottenham. 
clerk; and George Stebbing, 6, Upetall Street, Myatt’s Fields, 8.E., 
clerk. _The first directors (to number not less than three nor more 
than six) are Arthur F, Davies, John E. Rombach, and John M. 


са Remuneration two guineas each per board meeting 


Steel Nut and Tube Company, Limited (59,480).— 
This company was registered on November 9th, with a capital of 
£50,000 in £1 shares, to acquire the business carried on at Openshaw, 
raneashire, by “The Manchester Steel Nut and Tube Company, 

mited,” to enter into an ment with Oharles W. Milne, and to 
carry on the business cf steel nut, tube, and hollow shafting manu- 

ers, ironmasters, mechanical, electrical, hydraulic, and marine 


` compulsory purchase. 


engineers, bridge builders, machinists, locomotive and waggon 
builders, boiler makers, iron, copper, and brass founders, ёс. The first 
subscribers (with one share each) are:—Charles W. Milne, 51, Linden 
Gardens, Bayswater, W., gentleman ; Geo. McFarlane, 121, West George 
Street, Glasgow, engineer ; William H. Aston, 46, Eagle Wharf Road, 
New North Read, N., engineer; John Mudd, 69, Vine Street,. 
Openshaw, Manchester, ergineer; David A. Bremner, 3, Crown 
Court, Old Broad Street, E. O., engineer; William R. Gaff, 3, Crown 
Court, Old Broad Street, E.C., chartered accountant; Sylvester D. 
Stirling, 3, Orown Court, Old Broad Street, E.O., chartered accoun- 
tant. The first directors (to number not less than three ror more 


than seven) are Charles W. Milne, George McFarlane, William H. . 


Aston and John Mudd; qualification, £500; remuneration, £150 
per snum (an extra £250 fcr the chairman) and a share in the 
pro Ф 


Himalaya Electric Railway, Limited (59,598) —Тһів 
company was registered on November 15th, with a capital of £2,000 
in £1 shares, to enter into an agreement with Paul Violi, and 
to acquire, develop, work, turn to secount, and deal with an 
invention known ss “The Himalaya Electric Railway," and a 
railway and accessories erected at the Tower Grcunds, New 
Brighton, Chesbire, under the said inventicn. The first sub- 
всгірегв (each with опе abare) are:—Panl Violi, 22, Molyneux 
Drive, New Brighton, Cheshire, merchant; Mrs. Anna Violi, 22, 
Molyneux Drive, New Brighton, Cheshire; Guilio Spagnuoli, 22, 
Molyneux Drive, New Brighton, Oheshire, engineer; William W. 
Turner, 131, Moscow Drive, Liverpool, book-keeper; Henry Hodson, 
41, Alderson Road, Liverpool, book-keeper; Arnold Н. Sewards, 22, 
Cranborne Road, Liverpool, book-keeper; and Robert H. Davy, 38, 
Leopold Rosd, Kensington, Liverpool, accountant. Table "A" 
mainly applies. : 
Stock, Sons & Taylors, Limited (59,544).—This 
company was registered on November 15th, with a capital of £37,200 
in £10 shares (of which 1,420 are 5 percent. cumulative preference), 
to acquire and take over as a going concern the businesa now carried 
on under the style or firm of “Stock, Sons & Taylors,” at Gas Street 
and Berkeley Strest, Birmingham, to carry on the buriness of glass, 
lead, oi], and colour merchants, mechanical, electrical, light, heat, and 
water-supply engineers, machinists, boiler makers, millwrights, iron 
and brass founders, &c., and to enter into an agreement with 
Thomas B. Stock, Walter Steck, Bernard Stock, Henry W. Taylor, 
and Thomas L. Taylor. The first subscribers (each with one 
share) are:—Tbomas S. Stock, The Priory, Northfield, Worcester- 
ahire, merchant; Bernard Stock, King’s Norton, Worcestershire, lead 
merchant; Henry W. Taylor, Leahyrst, Blackwall; near Brooms- 
grove, lead merchant; Thos. L. Taylor, Leabyrst, Blackwall, near 
Bromegrove, lead merchant; Joseph S. Stock, Walmer, Kent, gentle- 
man; Miss Mary L. Taylor, Leahyrst, Blackwell, near Bromsgrove ; 
and Mrs. Bernard Stock, King’s Norton, Worcesterghire. The first 
directors (to number not less than two nor more than five) are 
Thomas S. Stock, Bernard Stock, Henry W. Taylor, and Thomas L. 
Taylor; qualification, £1,000; remuneration, £500 p«r annum for 
Bernard Stock and £100 each for the other directors. | 


Cecil Wray & Co., Limited (59,574).—This company 
was registered on November 17th, with a capital of £3,000 in £1 
shares, to acquire, take over asa going concern, and carry on the busi- 
ness carried on by Oecil W. Baxter and Cecil Wray, at Borough Mills, 
Bradford, as manufacturing opticians, electricians, electrical engineers, 
and manufacturers of and dealers in cinematographs, films, optical 
lanterns, slides, and phonographic apparatus. The first subscribers 
(each with one share) are:— Thomas Middlebrook, 36, Sunbridge 
Road, Bradford, accountant; George P. Russell, 9, Darley Street, 
Bradford, printer; James H. Oulton, 8, Hillside Terrace, Bradford, 
clockmaker; Joseph Oalton, 8, Hillside Terrace, Bradford, clock- 
maker; Mrs. Eliza Wray, 80, Grange Road, Bradford ; William T. 
Sykes, 74, Westgate, Bradford, draper; and William' Wray, 36, 
Horton Lane, Bradford, travellef. egistered without articles of 
asacciation. f Es : 


CITY NOTES. 


Hempstead Electric Supply Company. 


Тнв first ordinary general (statutory) meeting of this company was 
held on Monday at the Westminster Palace Hotel, Victoria Stret, 
B.W., under the presidency of Mr. J. Boares. 

The CHAIRMAN said: As you are aware, the Companies’ Acts require 
a meeting of the shareholders to be called within fuor months cf tke 
incorporation of the company. We have, therefore, called you here 
to-day principally to comply with theterms of the Act. This statu- 
үогу meeting is only а formal one, at which it is not possible asa rule 


: Jor the directors, who have practically only just got into harness, to 


give much information as to the past working of the company, bnt 
we, nevertheless, have much pleasure in putting before you as much 
information as potsible at this early tage of the company's existence. 
Yon will remember that in the prospectus we gave prominence to the 
very important fact that our company is in the strcng position that 
it cannot be interfered with by the local authorities in the way of 
p This is so, and tbis fact alone should 
considerably add to the value of the shares from the point of view 
of the investor. There is less speculation in the hclding of shares of 
an established undertaking, the goodwill of which bas not to lapse 
at the end of a certain number of years, as is the case with most 
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other electric EURO companies The great advantage which share- 
holders in electric lighting companies have over shareholders in other 
industrial concerns, is that their profits not only do not fluctuate, but 
necessarily increase each year of the company's existence. You will 
. also remember that at the date of the prospectus we had in operation 
the respectable figure of 33 miles of mains. This, сї course, has now 
been considerably added to. To go further into figures, and taking 
the latest information available, tbe increase in the number of 
. houses supplied since March 31st is no less than 168, ard 
- there are contracts in hand for connecting with 400 more. We 
anticipate that we sball soon require to make still further exten- 
sions, and without in sny way inter fering with our existing pre- 
mises. I may state that the land beyond the boiler house is available, 
withont further cost, for the erection of a range of five more boilers; 
in fact, the unoccupied land will suffice for at least 1,000 kilowatts 
more, and then, as you know, in additicn to this, we have the very 
valuable premises cf Mesers. Taylor & Lown's, whose business is a 
most profitable and progressive ore. Those of you who reside in the 
large area covered by our company in Hampstead must have observed 
that in the main road, almost adjoining the Finchley Road railway 
station, snd in close proximity to this company's central supply 
stat ion, a large store (to be conducted, I believe, on similar lines to 
John Barker & Co. and Harrod's Btores) is in course of corstruction, 
and is shortly to be opened. We ате in treaty for the supply of 
electric current, not only for the Lfte, but for the electric lighting 
throughout. There is also another and larger undertaking of a 
different character in the neighbourhcod, for which we hope to obtain 
a contract. We have, of course, adequate working capital for the 
extensions and for undertaking these large contracts. Perhaps I 
have gone more fully into the affairs of the company than is usual at 
a statutory meeting, but I consider that shareholders should always 
be taken into the confidence of tbe directors when possible, and I 
have now only to assure you that the board will always be unremit- 
ting in their endeavours to promote your interests, and to justify the 
prospects referred to in the prospectus. I may add, in conclusion, 
that the brokers to the company will be instructed to apply for a 
special settlement and quotation of the company's shares. 
Mr. Е. T. ReaD proposed a vote of thanks. 
Mr. G. Ricketts seconded the motion, which was unanimously 
adopted. 


An extraordinary general meeting was subsequently held, for the 
purpose of amending clause 65 of the articles of asscciation of the 
company, ав follows:—" The directors may, whenever they think fit, 
and they sball, upon a requisition made in writing by members 
holding in the aggregate one-tenth of the then issued capital, convene 
an extraordinary general meeting.” 

The CHAIBMAN moved the resolution, and stated that the altera- 
tion was necessary in order to comply with the Stock Exchange 
requirements. 

r. Reap seconded the resolution, which was carried unani- 
mously. 

The proceedings then terminated. 


cuba Submarine Telegraph Company. 


Мв. CHA RTAS W. Pants, chairman of the company, presided over 
the fifty-fourth ordinary general meeting of tbe proprietors, which 
was held on Wednesday at the c сев in Old Broad Street. 

The CuAIRMAN taid the board were glad to be able to present such 
a satisfactory report, notwithstanding the anxious period through 
which they bad passed since the last mceting. The insurrection 
which bre ke out in the island in Fe , 1695, was in full force at 
the commencement of this year, and its continuance led to the out- 
break of the war in April last. Oa the outbresk of hostilities the 
American Government practically took control cf tbe cables of the 
Western Union Company at Key West, Havana, and Florida, and 
instituted a strict censorsbip over all meeseges, nene being allowed 
in cypber. Tbis ccmpelled the Spanish authorities at Havana to 
send their cable messages vic Santiago and Jamaica, and tbat urex- 
pected diversion of traffic caused an increase in the receipts cf the 
company. The American authorities then cet to work to isolate Cul a 
as far as possible from the outeide world, and also to separate each 
chief town from the other where cable communicaticn existed. 
The unfortunate result was that many of their cables were 
cut, and their cable hut at Cienfuegos was entirely destroyed by 
the bombardment of the American fieet. It was with satisfaction 
that he was able to testify to the admirable way in which their staff 
kept to their posts under the most trying circumstances. They were 
able to maintain communication from Havana and Jamaica right 
through the war. When the Americans entered Santiago after the 
capitulation of July 17th, they were greatly surprised to find the 
ta fae cables still working. On bearirg that they belonged to an 
English company, they contented themselves with sealing them up. 
That, however, stopped thcir throvgh traffic for abcut three mci ths. 
At Bantisgo ard Мат zanillo their representatives were able to doa 
real service to the caute of peace by keeping to their poste, and the 
fact that they bad so stayed during a trying period had been recog- 
пієєд by both the Spanish and American generals. The directors had 
thought it right to recognise this service, and to help their staff to 
meet the exceptional expenses cf the time. Since tbe termination cf 
hostilities they have been able to repsir damaged cables, with 
the excepficn cf the Ciepnfuegos-Casilda erection and the 1591 
cable between Cienfuegcs and Batabano. The bresks in there 
cables were in deep water, and would require the services of a 
regular cable steamer to erable them to be repaired, and the directors 
were now arranging to ser d one out. Directly the board learned of 
the dsmage to their property, they put themselves in com munication 
with the Foreign Office, with the view of obtaining the assistance of 


that department in the claim which they would make on the 
American Government. He could not tell the shareholders that 
their claim would be admitted, but he was certain that the Foreign 
Office would do their utmost. Since the cestation of hostilities and 
‘the change of Government at Cuba the position of the company with 
regard to the subsidy had received the best attention of the board, 
who had taken steps to bring before the United States Government 
the rights of the company to the subsidy they had previously 
received, which was in the form of a charge on the Havana 
Treasury. Turning to the accounts, the cbairman referred to the 
fact that the groes ir come bad been £33,504, as wp £25,623 in 
the corresponding period of the previous year. ex had 
amounted £8,091, against £7,005 in the previous year. The reserve 
fund bad been drawn upon during the present year, but it now stood 
at £110,000, as against £110,000 on June 30th of last year. In view 
of the special circumstances which had increased their this 
ear, the directors bad thought it better to give a bonus in addition 
tbe dividend, and he hoped they would agree with him that they 
muet rely on peace to give them prosperity in the future rather than 
on tbe terrible exigencies of war. 

In reply to questions, the OHAIBMAN raid at present there appeared 
no chance of the company losing its subsidy. He should be greatly 
disappointed if it did. As to the future of the company, they would 
bear in mind the competition they now bad to meet. Formerly they 
ое be. 2d. per word for messages to Cube, now they bad to 

e де. 

The re was adopted, and tbe retiring directors and auditors 
„ | 


Yorkshire House-'o-House Electricity Company.— 
The shareholders of the Yorkshire House-to-House Electricity Oom- 
pany, Limited, met on Monday last at the offices of the company in 
Whitehall Road, Leeds, when the provisional agreement for the pur- 
chase of the business by the Leeds Corporation was considered. On 
the motion of the chairman, Mr. Grosvenor Talbot, seconded by Mr. 
Crowther, the transfer was unanimously agreed to, and a vote of 
thanks to the chairman and directors was also adopted. 


Prospectus.—The British Columbia Electric Railway 
Company, Limited, has this week issued a prospectus of 12,000 non- 
cumulative 5 per cent. preference shares of £10 eacb, ranking for 
additional dividend rateably with the ordinary shares after the ordi- 
nary shares bave received 7 per cent. The price is £11 per share. 
The proceeds of the present issue will be spplied as to £60,X0 in 
redeeming the non-cumulative 6 per cent. income ‘bonds ontetanding, 
and as to £55,000 (more or less) in carrying out certain extensions 
and improvements. 


Stock Exchange Notices—Applications have bec 
made to the Stock Exchange Committee (1) to appoint a special 
eettlirg day in and to grant a quotation to Blackheath and Green- 
wich District Electric Light Company, Limited—100,000 ordivary 
shares of £1 each, fully paid; British Electric Traction Company, 
Limited— £100,000 5 per cent. perpetual debenture stock. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.— The recei ts for the week 
ending November 19th, 1898, were £201 8s. 9d. ; aggregate to date, £13,566 19s. 


The Bradford Corporation Tramways.— The receipts for the week ending 
NE 20th, 1898, were £275 58. 8d.; mileage, 5,952 miles; average per 
mile, 11714. 


The Bristol Tramways and Carriage Com Limited.—The receipts for tbe 
week ending November 18th, 1808, were £3,067 19s. 6d. z corresponding 
period, 1897, £2,558 11s. 9d.; increase, £114 7s. 9d. 


The City and South London Railway Com .—The re for the week end- 
ing November 20th, 1 were 21,044; Weck ending November 915%, 1897, 
£1,068; decrease, £19; total receipts for half-year, 1898, 220,406; corresponding 
period, 1897, £19,725; increase, £C80. Miles open, 84. 


The Dover Corporation Electric Tramways.—The receipts for the week 
en November 19th, 1698, were £150 9s. 11d.; week ending November 
20th, 1897, £99 178. 8d; increase, ££0 19s. 8d. ; total receipts to date, 1 

£7,652 138. 9d. Miles of track open week ending November 19th, 1898, 3; 
week ending November 20th, 1897, 2. Car miles run week ending November 
19th, 1698, 4,363 ; week ending November 90th, 1897, 1,902. Number of cars 
week ending November 19th, 1898, 11; week ending November 20th, 1897, 5. 


The Dublin United Tramways Company.—The receipts for the week ending 
November 18th, 1898, were as follows:—D. U. T. Co., horse oars, £3, 
4s. d.; ditto, electric cars, £880 18s. 6d.; D. B. D. Co., electrio cars, £672 
Ов. 10d.; total, £8,292 8s. 9d; corresponding week last year D. U. T. Co., 
horse cars, £9 551 128. 7d.; ditto, electric cars, £184 19s. 3d.; D. 8. D. Co. 
electric cars, £878 88. lld.; total, £8,065 Os. 9d.; increase, 2997 3s.; 
aggregate to date, £82,624 12s. 10d.; aggregate to date last year, £76,252 
lls.8d.; increase to date, £6,372 1s. 9d. Worked:—The mil open is 
18 miles electrically, 81 miles by horses, as against 11 miles e ectrically, 
and 81 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 16th, 1598, were £234; total receipts to date, 1898, from June 29th, 
£5,408. Miles of track open, 8}. Car miles run, 8,604. Number of cars, 10. 


Tbe Liverpool Overhead Railway Company.—The receipts for the week ending 
November 20th, 1898, amounted to 41 ; corresponding week last year, 
£1,826 ; increase, £32, 


The South Staffordshire Tramways Company.— The receipts for the week ending 
November 18th, 1898, were £631 17s. Id.; week ending November 19th, 1897, 
85 ш; aggregate receipts for 46 weeks, £29,170 9s.; last year, 


The Western and Brasilian Telegraph Company, Limited. "The receipts 
after 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Busines done 


Stock 
Present or Dividends for Closing Closing 
Issue. NAME, Share. the last three years, | Quotation, e 
1895. | 1*96. | 1897 
127,4001| African Direct Telegraph, 4 $ pene 100 4 | .- *. 1100 —104 101 —105 
25,000 а Telegraph, shares 10 | ... „| 84— 44 | 3— 4 
125,000 Do. do. 6% Debs. Red. „„ ues d 100) s .. | 92 — 95 | 92 — 95 
905, 580% Anglo-American Telegraph  ... esse Stock £2. 98/22 138 3 63 — 66 63 — 66 
8,047,2201 Do. do. 69, Pref...  ..  ..|Btock|£4 188/5 68 6 9) 114 —115 [114 —115 
3m,047, 2207 Do. do. Deferr ed.. Stock ... e 154— 152 | 151— 157 
180,000 | Brasilian Submarine Telegraph " is ues SH d. p 7%17% | 154— 15% | 154— 153 
76,000 Do. do. 5 Y Debs. 2nd series, 1906 ... | 100 | 6 T we 111 —115 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44, 00000 . 5 4 4% | 4 24— 3} 31 
10,000,0008| Commercial Cable . $100 | 7 8 % | 8 % 180 —190 1180 —190 
918,297! По. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... ves . . {104 —106 |104 —106 
224,850 | Consolidated Telephone эя and Miu 10/- | 14 & 2 & ок = à 
16,000 | Cuba Telegraph. is РА ..| 10/8 8 7% |10 — 11 104— 11 
6,000 Do. 10 % Pref. ... „ шй 10 10 % |10 А |10 % | 164— 174 | 17 — 18 
12,931 Direct Spanish Telegraph 6 47 4 % 4 @ „„ | 4o б 
6,000 oo 10 J Cum. Pref. ' 5 10 % 10 % 0 10 — 11 10 — 11 
80,0001 ро, 10% Debs., Nos. 1 to 6,000 . 50 4495 | 4% | 44% 10t —107% 104 —107% 
60,7101] Direct United Sistas Cable! os 20 24% | 22% | . | 114— 12 | 114— 12 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | ... e |... 101 —104 | 102—105 
4,000,000 | Eastern Telegraph, Ord. LER Stock! .. “ .. 172—177 172 —177 
1,295,000 Do. 337 Pref. Stock " 100; .. we | e. [104 —107 |104 —107 
500,000 Do. me Certs., 50 % paid Т si e . | 58 — 56 53 — 56 
89,900 Do. 5 % Debs., repayable August, 1899... | 100 | 5 5% 5 Y 101 —104 101 —104 
1,432,2681 Do. 44 Mort" Deb. Stock Rede. Stock 4 4 ® 4 Ф |124 —128 |124 —128 
250,000 Буа EIE Australasia, a China Telegraph ... | 10 | 7 7 7 174— 179 | 174— 173 
| . 5 us. Gov. Bub.) Deb., 1900, red. ann. 5 = W 
16,2001 5 1 100 6 % 5 % 5 95 (100 —104 100 —104 
64, 400 Do. do. Bearer, 1, 050 —3, 975, 4,831—6,400 100 | 5 5 Ф 6 & 101 —104 [101 —104 
820,0001 bs 4 % Deb. Stock  ... .. Stock 4 4 4% |125 —129 |125 —129 
astern and Bouth African Telegraph, 5 X Mort. Deb., T E 22 
55100 1900 red. ann. drgs., Reg. Nos. 1 to 2,843 } 10|5%|5%) '” 100 —104 |100 —104 
46,5001 Do. E . do. to bearer, 2,844 to 5,500 | 100 | б 5 .. 1101 —104 [101 —104 
800,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 . |102 —105 [102 —105 
,0001 Do. 495 Beg. Mt. Debs. (Maoria p Sub. * 1—8, 000 25 4 4 .. 102 —105% 102 —105% 
180,227 Globe Telegraph and Trust 10 | 44% | 44% | 44% | 12 — 124 | 123— 124 
150.048 Š ре до. 6 V Pref. 5 19 15 6 А и 17 s Н, 
,000 | Great Northern Tel h, of n Ка 0 — — 
150,0001 Do. do. ware do. 5 Debs. ... | 100 | 5 5 5 % 100 —103 |100 —103 
97,800 Halifax & Bermuda Cable, 44% 1st. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... et .. |101 —104 |101 —104 
17,000 | Indo-European Telegraph EN 26 [10 0 Y 10 64 —57 64 — 57 
100,000!|. London Platino-Brazilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 6 109 —112 |109 —112 
484,597 | National Telephone, 1 to 484,607 es | 6|6% 53 6 51— 6j— 56 
15,000 Do. 69, Cum. Ist Pref. .. — ..  ..| 10 6 6 6 12—14 |12 — 14 
15,000 Do. 6 J Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 
250,000 po. 5 & Non-cum. 8rd Pref., 1 to 250,000 5 5 5 51— 5 54— 54 
1,820,4711 34 % Deb. Stock Red. Stock 34% | 845 | 84% |100 —105 . | 100—103 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/6 6 5 §— f— ài 
100,0001; Pacific and European Tel., 4 % MINE Debs., 1 to 1,000... | 100 | 4 4 4 % 105 —108 105 —108 
11,889| Reuter's ... Vs "CNN TE. 6 6 7— 8 7— 8 
8,881 | Submarine Cables Trust 5 " "T s ,. |Oert.| . E .. |138 —138 |188 —138 
58,000 | United Birer Plate Telephone LC CM El. 5 6% 41 
151,788: до. б % Debs. m pee oe Stock 5 eee eee 108 —106 108 —106 
200,0001| West African Telegraph, 5 % Debs. . 100 | 5 5 5 7 99 —102 | 99 —102 
80,008 | West Coast of America, Nos. 1—80, 000 and 53,001-—58,008 | 23 — 2 i^ i1 i— 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. us Tel. 100. 104 —107 |103 —106 
04,209 Western and Brasilian Telegraph i ww. | 16 [8 2 84% 124— 123 | 124— 123 
88,129 Do. do. do. 5% Pref. Ord.. 75 5 5 Ф 8 — 8 — 84 
88,129 Do. do. do. Def. Ord. coe 74 1 nil 4 4 == 4 €— 4$ 
889,521 Do. do. do. 4 * Deb. Stock Red. ... Stock . P" .. |107 —110 |107 —110 
68,821 | West India and Panama Telegraph .. „| 10| 4% | 1 i li— 1j li— 18 
34,5683]. Do. do. do. 6 J Cum. lat Pref. ... | 10 | 6 6 6 94— 10 94— 10 
7 4,060 Do. do. do. 6 V Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 
80,0007 Do. do. do. 5% Debs., Nos. 1 to 1 ,800 100 | 6 5 Ф 6 106 —109 106 —109 
100 | 6 6 6 98 —103 | 98 —108 


Western Union of U.S. Telegraph, 6 % Ster. Bonds 


158, 1000 я 
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6 5% 95 7 11— 16 Tigj— 12i | 12 III 


30,000 | Charing Cross and Strand Electricity Supply 
20, Do. do. do. do. 44 % Cum Cum Pre. 2 e — 6 D ie 
84,000 |*Chelsea Electricity Supply, Ord., - 5 4 8 — 82 88 
60,000 Do. do. do. 44 [4 Deb. Stock Red. Stock m 44 113 116 114 T. A oe 
50,000 | City of London Electric Lighting, Ord. 40, а . 120 15 $ 7 % 105 24 — 2d 24 — 25 248 | 24] 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... .. ..| 10 К 231— 244 e is 
40,000 Do. 6% Cum. Pref., 1 to 40,000 10|6 4 6916 15.— 10% 15j— 16h | 16 152 
400,000 Do. 5 d Deb. Stock, ' Scrip. (iss. at 2116) all paid æ. |6 5 5 127 —182 127 — 132 M. NS 
‚ 80,000 | County of Lond 4 Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nil | тё | mst |124— 134 | 124— 133 ы кы 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. | 10 Ма . 10 — 11 10 — 11 100 
20,00 Ро. do. do. 6 95 Pref., 40,001—60,000 10/6%|6%|6% | 144— 163 |144— 163 | 14) Ц 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5]... 5 5 — 6 — 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5 e. |4 9 — 10 9 — 10 97 
12,000 Do. 7 % Cum. Pref. . 575 75 7 93— 10h | 94)— 103 "i 
110,000 йо Electric Supply Солона Limited, Or.. 8|. n 81— 4 31—4 ме 
48,050 do. 6 % Pref. D |. aa m — 62 6—6 68 6} 
62,400 * Metropolitan Electric Supply, , 101 to 62,600 10 4 5 6 16 — 17 164— 17 17 167 
220,000; Do. 44 % First Mortgage Debenture Stock — 44 | 4d 44% 117 —121 |117 +121 | 
6,462 | Notting Hill Electrio Lighting m PM 10 | 2 4 6 16 — 16 154— 1 15} 
81,980 |84. James's and Pall Mall Electric Laght, Gru. 5 74% 10175 |144% | 164— 174 | 161— 174 17 618 
20,000 Do. do. 7 Pref., 20,081 to 40,080 | 5 7 7 7 9 — 10 9 — 10 9 
22.009 а Do. do. Deb. Stock Hed. ii Stok s — 4 ш —108 [105 —108 
› uth London Electricit Supply; Ord., £3 paid ... ese es — - — 8i 24— 3 nt A 
79,900 Westminster Electric Supply. Ord., 101 to 80,000 | 517275 97 127 16 — 17 14 — 17 169 16 
* Subject to Founder's Shares. + Quotations on Liverpool Stock Exchange. s 
Dividends in deferred share warran f 
a ina stated all shares are fully РАШ. sdeling of the sitet of one year and tbe Ore pari ef ihe b. 


— — — 


ч» б» "2 


— — HM 
800 THE ELECTRICAL REVIEW. [vol 43. No. 1,006, Мотвивив 28, 1898. 


SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock |. Business done 
Present NAME. or Dividends for бсле К Closing | “Goring week” 
Issue. ire the last three years. Nov. 16th. ov. Brd. Nov. 98rd, 1506. 
m 18986. 1896. | 1897. Highest. Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... "T "E 1 s x MA 2i— 33 2i— 33 3 
90,000 Do. 44 96 Ist Mort. Deb. Stock Red. ss .. (Stock)... T *. | 94 —100 | 94 —100 
80,000 | British Electrio 5 Tes э re T “+ 10 — "e wie 164— 174 154— 164 "E 
Do. do. 6 Cum. Pref. 80,001—40,000 j : 
10,000 (issued at £2 10s. prem. all pd. ). 10 ТҮ P ese 13 === 14 124— 184 13g 
80,000 rush Elecl. Enging., Ord., 1 to 90,000 8, 249 5| nil nil 11— 2 Jd— 2 12 
90,000 Do. do. Non- ies 6% Pref., 1 to 90,00 2 3 V nl 4 7 21— 23 23— 21 25 
125, 0007 Do. do. 4l erp. Deb. Stock .. [Stock] ... ais .. 1109 —113 111 —115 112 
50,000 Do. do. 2 ad Deb. Stock Red. Stock Е . . 102 —105 102 —105 ios 
20,000 | Callender's Cable ИЕ: shares, Nos. 1—20,000 ... 5 ae ius 94— 10} 94— 103 
90,000 D». do 4 95 lst Mort. Deb. Stock Red. |Stock| ... i . 110 —113 [110 —113 sd 
35,250 | Central London Railway, Ord. Shares me eus sd OT Ga jos . . | 10 — 1% 10 — 104 104 
178,308 Do. do. do. £6 paid wd 10) 4 re "M 51— 6} — ec 
61,038 Do. do. Pref. half-shares £1 paid sse. ve^ P^ бэш ese seg 11— 1j 11— 1? ae E 
71,447 Do. do. Def. do. £5 paid TP ар i T 41— 6 44— 65 +5 44 
630,0001| City and South London Railway  ... Stock 1495 IN 14% 69 — 71 68 — 70 70 | 68 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. 10 sei " 34— 4 34— 4 е dus 
82,008 | Crompton & Co., a 1 to 32,098 ... AS 8| .. es dex 14— 2 14— 2 ; 
Do. 5% lst Mort. Reg. Debs., 1 to 748 o г __ 
82,850 £100, and 901 to 1,070 of £50 Red. nas ies ss ar 91 96 91 96 Vas es 
90,261 dison & Swan Utd. El. Lgt., “A” shares, £3 pd.1to99,261 5 5 54%| 6 2— 21 2 — 24 2i 21 
17,189 Do. do. do. * A" Shares, 01—017,189 5 5 54% 6 4 — 5 4 — b a is 
194,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 са И s 99 —101 99 —101 984 |... 
110,000 | Electrio Construction, 1 to 110,000 ... AE 2| 5 6 6 21— 28 21— 24 "um D 
26,000 Do. do. 19% Сат. Pref., 1 to 25, 000 T 2, 7 7 7 8 8 
111,100 Do. do. Perp. lst Mort. Deb. Stock ... [Stock ез .. 1106 —107 105 —107 1064 
91,196 | Elmore's Patent сер Depositing, 1 to 70,000 ... 2 S "A +— 3 + 4 
67,275 | Elmore’a Wire Manufacturing, 1 to 69,385, issued at 1 pm. Bj ua "M gss i— 4 i ‘as 
9,0001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 
12,500 | Henley’s (W. vs Telegraph Works, Ord. ass eae sas 10| 8 10 12 20 — 21 20 — 21] 204 
3,000 Do. do. 7% Pref. .. 10 7 7 7 18 — 19. 18 — 19 i 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock; 44 43 44951110 —115 110 —115 11414 ... 
50, 000 India- Rubber, H and Telegraph Works ..| 10 | 10 $ 10 10 22 — 23 22 — 23 227 | 22] 
800,000 Do. do. 4 % 1st Mort. Debs. | 100 |>... ius .. |102 —106 |102 —106 аз is 
87,600 Liverpool Overhead | Railway, Ord. sis 10 235 2% 81951045 — 108, |10¢,— 104 | ... iss 
10,000 Pref., £10 paid vis . 10: 6% 5 5 — 16 154— 16 PEN ios 
87,850 Telegraph бый UN and Maintenance ... 12 | 15 15 15 87 — 4l 87 — 41 384 | 38 
150,000 Do. do. do. 5% Me red. 1899 100; 6 b Б 95104 —107 104 —107 axe ae 
540,0001 Waterloo and City Railway, Ord. Stock  ... 100 |... s 107 —112 |107 —112 111} 1105 
Li 1 Stock Exchan Unl therwise stated all shar full d. 
PN Dividends marked rye ога year consisting of the latter part of опе as and the first part of the next. P REST pe 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 7s.—90s. 
uon uminium, Ordinary, 10—12; 7 % Pref., 11—18. Smithfield Market Electric, 2—4. 
House-to-House, 4495 Debentures of £100, 107—109. *T. Parker, £10 (fully paid), 14—15. 
Kensington and Knightsbridge Electric Lighting, Ordinary аге Yorkshire House-to-House Electricity, £5 Ordinary Bhares ix 
£5 (full paid) 18—14; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(fully paid), 72—8}. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List — Bank rate of discount 4 per cent. (October 13th. 1898. m" 
MARKET QUOTATIONS, Wednesday, November 23rd. 
CHEMICALS, &c. This week. | Last week. зоната METALS, &o. rm souk. | fast week: 5 9r 
KA Rc AAA шз ы еол е ee 
а тш, Riesen PN .. рег owt, 6/- | T b Aluminium Wire, in ton lots.. perton £234 £994 oe 
а vi os per cwt. 22/- . . b Sheet, in ton lots per ton E191 £191 ee 
а „ Oxalic. E .. per cwt. 82/- 82/- б с Brass (rolled metal 2 to19") basis per Ib. Ds А T 
a n Bulphurio vs is .. per owt. 5/8 5/6 - : „ Taube (brazed) .. per lb. Я ©» 
a Ammoniac, Ва! .. .. per ton 97 / 87/- 26 н Wire, basis s .. рег1Ь. d. d. os 
ө Ammonia, Muriate (grey) .. per ton £19 £19 ВЕ f Ebonite Rod 5% ER .. per lb. h / BJ. 
ii (white) .. perton £26 £% is ji Sheet .. Е .. per lb. 6l- 6/- 
2 Bleachin powder as ,. per ton £5 15 £5 15 ne g Copper Bars .. рег ton £67 £67 
o-Bisulpbide of Carbon .. .. per ton £15 #15 9 „ Wire (basis price) .. per lb. Bd. 8d. 
a Borax ck - .. рег ton 214 10 £14 10 g „  Bheet .. per ton £67 £67 ee 
a Benzole (90 ме) Ке vá .. per gal. | ql- | UE 9 » T .. per ton 467 £61 
a. (50;90 °/,) “з .. per gal. 5/6 5/6 n German Silver Wire .. .. рег1Ь. 1/6 ys 
a ‘Copper Sulphate.. .. . per ton £19 4119 h Gutta-percha, fine we .. per lb. 5/6 
a Lead, Nitrate .. per ton £2810 | £2310 h India- rubber, Para fine .. per lb. ree forw'd sno fo Гога Ad. inc. 
а » White Sugar 90 .. рег ton &30 10 | £30 10 $ Iron, Charcoal Sheets .. per ton £18 
» Peroxide .. .. рег ton £27 10 £27 10 tí , Pig (Cleveland warrants) per ton 52/6 5044 2n ‘ine. 
a a Methylated Spirit per gal. 3/9 2/9 t 5 Pose DES moron юзе per ton | From £11 | From £11 
air C Solvent (90 EA at | í , Scrap, heavy 5 per ton 45 / 45 / 
per gal. 5/6 5/6 i „ Wire galvanised No. 8. per ton £8 15 £8 15 
a Potash, Bichromate, in casks. . per lb. Bid. d. g Lead, English Ingot  .. .. per ton £18126 £18 12 6 
av „ Caustic (75/50 % /. per ton 4 24 .. g Sheet ..  .. perton | £14126 £14 12 6 
a „  Bisulphate MA .. per ton £85 £35 " Mica (uncut slabs 8'long) ..  perlb. 6/6 6/6 
aShellao  .. . рег смі. 65/- 65/- n» m Manganin Wire No. 28.. .. per lb. 8/- 8/- 
a Bulphate of Magnesia . .. per ton #410 £4 10 ws g Mercury .. .. ..  «..perbottle 479 9 T 
a Bulphur, Sublimed Flowers .. per ton €6 10 £6 10 su o Platinum. $5 КУ .. per oz. £3 19 £2176 1/6 inc. 
4 " a oe .. per ton £5 10 £5 10 xs i Steel, Magnet, according to кан 
per ton £b #5 ва description .. рет ton From £15 to £40 oe 
å Soda, 8 tio (while 70 „% .. рег ton £710 £7 10 #6 4 Tin, N in bars . oe #9 £58 £58 oe 
а „ Crystals „. per ton £8 £8 T g Tin, block .. , . рег ton | £84 to £85 | ` £85 10 dec. 
e n Bichromate, casks .. per lb. 8d. 8d. ee 9» P^ EN А .. per lb. 1/3 1/8 T 
n „ wire Nos. 1 to 16 per Ib. 1/4 1/4 
j Yarns, Cotton, Single 101b. bundles pr 1b. à А 
» Flax, 6 or 8 lea .. per lb. 83d. 
j »  Hemp,8ply10lbs. .. per lb. d. 
j ” » Russian, 10 lbs. per lb. 44d. 4 
j » Jute, 180 lbs. rove ee per ч £12 £12 
j Manila, 94 thread .. per to £30 £30 
k zine, Sheet (Vielle Montagne bud.) p. t £29 10 £29 10 
lied by M G. Boor & Co. 
z el en? abe „ The British Aluminium Со. Ltd n. eee UON n 
с 1 " » Messrs. Thos. Bolton & Sons. k " * " » Norris Ashby, Limited. 
: „ .* " Ж n * * n Banders, Wake & Co. 
f» „ on QhelndjeRubbonG.P,and Teles. Works Co Lib т o Br Griminton & Bonas o 
( 5 ^ g 5 Jackson & hakspeare. 0 " »" * " Johnson, Matthey & Co., Ltd 
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BRITISH ASSOCIATION FOR THE ADVANCE- The table shows the harvest result :— 
MENT OF SOIENCE, BRISTOL, 1898. NE MIN | Kp qe 
кө К с in b. in ks. in kg. per m°. 
EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY | 
ON GROWING VEGETABLES OR PLANTS. = пои о T se 988 
By Sarm LIST GN, 0 197:80 0:146 8874 00701 
D +E 227 50 0:220 13 226 0 0581 


Professor of Physics at the University of Helsingfors. 
Read before Section A. 
(Continued from page 688.) 


Тип ÉxPBRIMERTS. 


ments of cardboard were constructed, and on a table within were 
_placed two flower pots in each compartment. In these pots were 
barley, wheat and rye, four of each sort. The grains of 


a wires provided with t 
insulated. ты wall ta the poto was 
with the earth by tinfoil, that, when we call the compartments: I., 
IL, III., the electrical current from the positive of а Holtz 


sown 
kind were of the same t and appearance. Over the 
vh net of „ 


s 


FC 
an much more 
ore ra т en in III. The electrical machine was 

y. The experiments were continued to 
F the 


ҮР, 
ЙЧ. 
{ 
тр 
| 


É 
| 
Ё 
5 
g 
S 
* 
i 
H 
f 
3 
3 
H 


- 
B 
E 
É 
E 
Е 


current. 
e difference between I. II. was barely perceptible, though 
the current in I. was + and in IL —. It seems, hence, that the 


difference, which in earlier experiments was found between + Е and 
on which this conclusion was 


founded must also have been influenced by some secondary circufn- 


ormed on 
‚ W. Lem- 


di 
i 
4 
B 
ЕВ 
g 

БЕ 
: 
| 


strom, in the parish of Vichtis, in the south of Finland. 
Though the external were unfavourable, 

being prevalent,® the results were very satisfactory, the part of the 

en CRT the current giving an increase of about 35 per cent. to 36 


Fig. 1. 


In every corner of the tquare A, fig. 1, was put a pole, on which а 
ittle cylinder of India fubber was fixed with оп wie by a hole in its 
nag gh holes in the otber ends was conducted a wire around 

tquare, and thus insulated from the poles. In every 1:5 metre 
Cross wires were laid out, and from this wire net an insulated wire 
lars conducted tothe + of a Holts machine with four plates, the 
With 6. ‘conducted to earth by means of a little plate. 
the ed machine in movement the electricity was forced to 
pon the points in the air. At the beginning of the experiments 

в young shoots of the barley had a length of 9 to 10 cm., but the 
Kation was not uniform. If we rate the vegetation on B as 10, 
aboutir ры ted on A with 8, on O with 6; on D and E it was 
us Спе same as on O, but on F it was so poor, that this lot is to be 
арос During the experiments the lof, A, was by-and-bye 


9 
‚* That 
time, bat inar gos be voi was not known abont this 


— 


— ———а 


— ————— 


The crop of A surpassed that ot B with 15-9 per cent., that of О 
with 557 per cent, and tbat of D + E with 7 1 per cent. It we 
take the field of control together as follows : 
2B+0+ (D 4 E) 

4 


the surplus of A is 35:5 per cent., without considering the want of 


uniformity of the squares at the 

III.—In the summer, 1885, the experiments were executed on a 
garden field belonging to the Garden 3 Helsingfors. The 
plante which came under treatment in the way that half a garden bed of 
about 7 m. in length was under the current, the other half serving 


as control, were following with the results given in per cent :— 
TABLB OF RESULTS OF THE EXPERIMENTS. 


Lots of ex- Lote of oontrol. 


periment. 
Kind of plante. WO NR Increase. 

|No. of Weight №. of Weight 

38 in kg. plants in kg. 
White beets  ... i К 56 P 157 43 343] 1072 % 
Potato... | 268 21 281 99044694 762 % 
Rd beets -— з . 107 24 600 263 36:551 65:29% 
Radish ... .. 26 2295; 57 3166 591% 
Parsnips - .. 181 16 205 507 29067) 5445% 
Onions ... ss b. —. 51 7 705 98 10425) — 42117, 
Oelery ... а e .. 45 22 207 98 35723 36 90%, 
Garden-strawberries in a green- | 

house mets pawl! aes | 885 Vu ci rios З 
Oarrote ... zu 5 ..' 695 27 201 1:009 41488 — 512% 
Tarnip-cabbage M „| 8, 2869 16 5382- 523% 
Cab * T ..| 1914095. 15, 28684 — 43 58% 
Turnip-cabbage 15 | 1472 332119 + 18 % 
Tarnip ... неа 91 | 4356 10 N 2 58% 
| 


A singular circumstance was, that we could not, daring the summer, 
see any difference between the mental aud the control field, 
and we were on the point of believing that no difference at all 
would appear in the harvest, but from the table above it seems that 
it was very great. 

The most remarkable fact in this table is, that some of the plante 
seem as though favoured by the electricity, while others are left 
without any benefit and are even damaged by it. Among these last 
mentioned the cabbage is pre-eminent. 16 is, however, not 
to discuss this inequality here, as it was later discovered that it bad 
ite cause in the want of water. 

The strawberries, planted in pots, were in a greenhouse and 
ranged in three com ; from each other by walls of 

board. In every compartment were two pots, and in the 
lst + E, in the 2nd — Е was given, the 3rd was without E. 


The berries ripened in the 1st in 28 days, in the 2ad in 33 days, 
and in the 3rd in 54 days. 

The effect of the current was to shorten in an astonisbing manner 
the time of ripening. Here we have a marked difference between the 
+ E and the — E, the former giving a stronger effect. 

Ia the same summer a first experiment was performed on the 
estate of Bróitorp, in the parish Pojo, in the south of Finland, 
whose owner, the Baron E. Hisinger, we had the happiness to 
interest in the experiments, and to whom we are under a 
obligation for assistance in all directions given with the utmost 
sai and oe 
| experiments, executed on a wheat field of exceptionally good 
development, began first on June 20th, when the wheat was just 
flowering When the crop was sifted in 1 ma. and 2 da. quality the 


result was: 
On the experimental field 0°5 ha. On the control field 0°5 ha. 
1326 2 kg. 1292 5 


198:1 kg. 1 ma., 10281 kg. 2 a. 1261 kg. 1 ma ‚11664 kg. 2 a. 

Because the experiments began as late as: in the time of flowering 
of the heat an гаре of the total crop could not be expected, but 
only an improvement in quality. Thathas really been the case, then 
E 1 ma. quality is augmented on the experimental field 

V.—As the experiments hitherto performed had, as shown above, 
given very encouraging results, we were induced to make an 
extensive series of experiments at Brédtorp in the year 1887, to 
which Baron Hisinger consented and gave, as before, his friendly 


assistance. 
í Figure 2 shows the field in which the experiments were per- 
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A, sown with wheat, 1:5 hectare under the action of the machine, Si, 
reaped area, 2,234 5 m2. 


A’, „ » Ob „ reaped area 1,9912 m?, E. 

Ac, „ n. 05 „ serving as control field, - 
reaped ares, 2,8959 m. 

B, „ rye lb „ under the action of the machine, i, 
reaped area, 15,000 ш, 

B', „ „ 05 „ under the action of the machine, 87, 
reaped area, 15,000 ma. 

Be, „ „ 05 „ serving as control field, reaped area 
5,C00 m?, 


The feld, D, about 4, C00 n.?, was divided in squares of 49 m°, fc me 
of 36 ma. The following plants were sown :— 


| 


The electrical machines used in these experiments were of the 
self-charging type (Holtz), 2 greater 8; and B2, 2 smaller, M, and M.. 
Compared with each other they gave the following result:—If the 
electricity given in a second of М, = 1 with the ordinary employed 
8 of rotation, we sball have M, = 1, M, = 1:09, 8, = 2:15, 
S = 177. All machines were united by wheels and straps with a 
common axis, pnt in rotation by hand, viz., two men, alternating 
every 6 hours Though all ble precaution was taken, the 
machines were not occasionally ineffective, sometimes owing to 
contact between the plants and the wires, sometimes by other cir- 
cumstances, but by notes taken during the experiments, the time for 
real effect can be ealculated as follows :— 


In activity. Effective 
Days. work, 
| ryo 855 .. 58 29 
e A best ss. ww 06 38 
rye e . 58 435 
8. on 1 h. teat eS. 76 57 
red beete 
Mi on 02 ha potatoes ... —. 584 56 
cate a 
other plants 
V „ Pied cm IET 56 


Taking the number of days multiplied with the relative strength 
of the machines, we shall have relative numbers for the quantity of 


electricity given :— 


| | в On 1 ha. 
1ye | 29 х 2:15 = 624 . 208 
B on 3 ba ient 38 x215= 817 27:2 
rye 495 х 177 = 770 770 
"eon ыш het B7 х157 = 1009 1009 
MI on 0˙2 ha red beete, &c. 56 х 109 — 610 3052 
M. „ ciber plants 56 х 10= 56 280 0 


To measure the whole quantity of Е was very difficult, because the 
potential varied between wide limits during а day, and could go 


down to nearly sero if the humidity in the sir was great. 


quantity of electricity. 


Tbe speed of the machine can be varied much and thereby the 


In tLe present experiments the speed of 8 
and S, was 3:6 revolutions, sud of М, and M, 6 revolutions in ^ 


; cessary ll the f 
с? z 7 equsres, alternating field of eps. and of control. н E te өш than Olof udis $n Sca ie 
Potatoes ..14 „ OBEN н i | u Rzsurse. | 
Red beets ... 2 squares, the one field of exp. the other of control. When the experiments began on June 8th the rye ears were deve- 
Beans ‚эө У » ü T ^ d, and an increase of that crop was not to be e . The 
Raspberries 2 „ n "E i Rf wheat was damaged by root worms, and it was impossible to fake in 
Сатов .. 2 , к is yi T consideration the whole field. We took the expedient to measure the 
Swede-turnip 2 „ п ii ‘i 5 undamaged areas, and received the areas mentioned in the table as 
Tobacco... 2 P i i j 5 reaped areas. If, now, the fertility cf the field had been equal every- 
„ 2 0, j ii " б where, it would have been easy to calculate the resulte, but that was 
TABLB I. | PEL т, 
| Experimental fleld. | Control field, 
| | Weight of the crop in kg. | Weight of the crop in kg. 
Reap area , Reap area 
in m”. іп m*. 
| 1 ma. qu. 2 а. qu. Eum. 1 ma. qu. За. qu. Sum. 
l rye 15,000 | 4940 | 2,2955 2,719:5 
Bet cov 2| Юю H9 ms 093 5,000 1341 9406 ù V 9747 
wheat... i isi ses i 4 470:48 647-9 е | 
5 19319 | 2630 1800 |. 6450 2,895:9 295 6 6751 à 9707 
Calcalating tno crup in kg. for m?, we find. | 
| Experimental field. Control field, | 
— аы; äꝓ—jů—HEœÿEE— m — Y— — „FE hes . mnm — MÀ — 
1 ma. qu. | 2 a. qu. Sum 1 ma. qu 22. qu. Zum. 
1 rye 0'0289 01216 0:1498 | 
Pda coc 00296 | 92706 0:1839 } 00268 0 1681 01949 
wheat ... id kt ys ч 06 0 2900 ; i 
0 ,.a ШШ LO oasa | 01969 0:3340 ] 01021 02231 03355 
чаар Эл TURA Tee eee r .. ——— ' 
| Direct results. | | 
| a Е. T ; Derived results, 
1 ma. qu. | 2 а. qu. Sum | 
Bá ey 0 ЕР 5 
+ 52 per cent. — 217 рег cent. — 2314 percent. + 3°7 per cent. 
Ae { + 10°4 » - 82 » — b T + 157 » 
Wheat 1 I 22:23 » БЕ 56 97 == 10:89 " | + 51:4 [1] 
| + 9438 „ — 12:25 5i + 271 j + 89°5 " 


not the case, and it could be seen that a supposition of equal fertility 
would give a totally erroneous result. The only way to attain a pro- 
bable result was, of course, to get an a proximately true estimation 
of the fertility of the fields. By the RN офи manager 
of the estate, Mr. Borg, aud guided by the reaped crops, we arrived 
at the following relative numbers for the field :— 
A A' Ae B B' Be 
1 1°25 175 1 11 1:95 
In this operation we have taken care to state rather less than more, 
hence the above numbers represent a minimum. The reaped crop 
waa very well sifted into two qualities, the 1 ma qu. and the 2 a qu. 


(To be continued.) 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" RoraTory CONVERTERS.” By Prof. Sn. vanus P. 'Тномрвон, D.8e., 
F R 8., Vice-President. (Paper read November 10th, 1898.) 


(Continued. from page 7€0:) rs 
Ix every actual case there are, of course, losses (a) by friction, hysteresis, 
and eddy currente, (b) by heating of the resistances in the aImatar t 
The former have to be paid for by an increase in the motor curren 
Suppose: them in the present case to amount to 4 per cent. for each 
armature, then 108 amperes instead of 100 must flow in from 


— 


rent. But there is another consi 


| machine 
whether it is operating 
verter до lead in either sense need be given to the brushes, for the 
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circuit. The beat losses manifest themselves electrical] 


the supp | | 
by a fall of а at tbe terminals of the тео, and by a fall 
in 


e motor if the primary Yoep в not raised. Let the 
primary voltage be supposed to be raised the requisite small per- 
055 to keep up the ее and to maintain tbe secondary voltage 
at 707 on the generator side; the output of the generator will then 
be 10 kilowatts, the input at the motor 10 kilowatts plus the number 
of watts required to make up all the varicus items of lost power. 
Though the armatures are of equal resistance, and are respectively 
гате and giving out (approximately) equal amounts of electric 
energy, the armature of the alternate current side (whether used as 
generator or motor) will heat more than that of the continuous 'сог- 


rent side; for it carries V/2 times as large a current, and the 
obmie heat will be proportional to the square of this, or twice that 
produced in the continuous current armature by the 100 amperes 

each armature the heat will be developed 


are alike, and as the нр windings in each are passing 
y one 


through identical magnetic fields, there is no reason. w 
winding shculd not answer for both purposes. Fig. 4 shows the 


Fra. 4. 


сме in which this change has been made. Оле armature only is 
used; it is connected at one end to the commatator, at the otber to 
the two ag. AEN dad the machine now becomes a simple rotatory 
converter. total hysteresis and eddy-current losses will obviously 

1 s-balf of their former amount. The total heating due to 
resistance will be also reduced, because now the single windiog has to 
carry only the difference, of the two currente—a point presently to be 
considered —and the ohmic losses will be lese. The waste of power, 


The relations between speed and field are peculiar. In tbe case of 
those grouped machiner, or motor-dynamos (fg. 3), in which each 
armature revolves in its own field, the conditions differ from those of 
the converter (fig. 4), where there is only one field. If, in either care, 
the continuous current side is the primary (i. e., motor) side, the speed 
of revolution will depend on the field magnet, the weakening cf 
which will increase the speed. The frequency of the secondary 
or slternating current will in that case also vary. But the ratio of 
the primary and secondary voltages will be independent of speed if 
the fields are alike, or if only one common field is used. Tte 
secondary voltage cannot be varied, while the primary voltage is kept 
„ eeparate fields and separate windings are employed, 
as g. 3. | 

If,on the other hand, the alternating current side is used as 
primary, then the machire, whether motor-dynamo cr converter, runs 
аз a synchronous motor with a fixed speed. In that case the voltage 
ratio remains also nearly a constant, even though the excitation of 
the field is increased or diminished, owing to the peculiar phase 
relations which take place, as is known, in the currente of synchrcnous 
motors when under-excited or over-excited. This question, and the 
expediency of exciting in series or in shunt from the continuous 
current side, or of running without excitation, has been discu:scd 
by Mr. E. J. Berg in the American Electrician of February, 1897. 

Returning to the question how the current in the armature of the 
converter geta through the windings, it will be fourd that a simple 
means of answering it is afforded by the principle cf the soper- 
position of instantaneous values of currents. S'ill taking as a cor- 
crete case the 10-kilowatt converter of fig. 3, we may calculate out 
the instantaneous values of the currents in its windings at different 
epochs in its period of rotation. If we do this for the motor cur- 
rents, and for the generator currents separately, and then su 
them, we sball obtain a nun ber of instantaneous values for the com- 
bined armature as converter. This has been done in the series of 
drawings in fig. 5. If the continuons corrent acte as motor taking 
100 amperee, there will be 50 amperes flowing in each half of the 
winding at every instant—qua motor—in a direction sing the 
electromotive force in the winding. This is shown the first 
diagram in the upper row of fig.5. As single-phase generator the 


armature is working, as already deseribed, with a virtual voltage of 


70:7 volte, and an output (supporting the power factor = 1) of 141°4 
virtual ampe rer. Tte maximum current will be 1414 x ~v 2 = 200 
amperes, and this vill be attained at the instant when the two con- 
ductors which lead down from the winding to the slip rings are 
turned to the position of 90° to the axis joining the middles of the 
pole faces. Tte eight ciagrams which follow in the top row of fig. 5 
exhibit the successive values of tha currents flowing in the armature 
—qua generator-—iu p sitions differing successively by 15°. Ву 
suppe sing these eight diagrams successively. superposed upon the 
motor diagram which precedes them, we obtain the eight diagrams 


Frow or Curnrests 1м Bimcrz-PHaAsB CONVERTER. 


.. . Confinnaus current: 100 amperes, at 100 volte. 
Bingle-rhase current: 1414 virtual amperes, at 707 virtual volts. 


і fact, ia approximate! halved. How far this economy of losses can 
be carried depends on the number of s of the alternating cur- 
on involved—the question of 
reactions and sparkless collection of current. In the com- 
pair of machines called a motor-dynamo, the brushes on the 
| must be set, exactly as in any continbous 

; with a „ negative or positive, according ab. 
as motor or dynamo. In the rotatory con- 


otor being, in. general, opposed b 
| | эр дең, опе another to я large exten 
Property, which is common to all those motor-generators in 
there is used, whether with one winding or two, & cómmon 


core in s common field, was pointed out by the author * in 1888, when 
giving the theory of 5 8 


* Philosophical Magazine, August, 1888. 


of the lower row, which exhibit the currente actually flowing in the 


t at the particular times when the armature has the 


position shown. 


Examination of these diagrams shows several interesting points. 


At the instant when the alternating current is revereiog, and has zero 


value (at position 0°), the armature is operating simply as a moto 

with 50 amperes in each half of the winding, and is being accelerated, 
At the 90° position, when the alternating current is at ite maximum 
(200 amperes), the armature is operating wholly as a generator, and 


| with an equal current of 50 amperes in each half of the winding. and 
‚Һе sbceleration je negative. The armature is thui adding’ 100 
amperes to the 100 amperes coming in from the primary maine, 
Nothing has here been allowed for the extra power needed to m: ke 


up for the frictional and other lossea. Suppose that an add.ticnal 
4 amperes were needed for this, making 104 amperes as the motor 
current; in position 0° the two downward currentg would be 52 each 
instead cf 50, increasing the positive acceleration; in position 90° 
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the upward currents would be 48 instead of 50, decreasing the nega- 
tive acceleration. The outward current at that instant would still 
е 00. being made up of 104 incoming plus 96 generated in the 


dings. ; 
. On further examining these diagrams, it will be seen that tbe 
currents in the armature windings consist of a set of four currents, 
each in position 0° being 50 amperes. But as the armature turns 
these change. They increase in the two arce that are shortening 
asthe points where tke slip ring connectors apprcach tcward the 
positions cocupied by the commutating brushes. But in the two 
other arcs that are lengthening, the currents first decrease to zero, 
then increase again to 50. Further, the individual coils in different 
parts of the ring winding have very different currents to 
carry. А coil that is midway along the winding between the two 
connectors has to carry never more than 50 amperes. Four times in 
each revolution it carries 50, and four times it carries 0 amperes, 
with values intermediate in intermediate „ич (This will 
obviously set up four armature reactions in each period.) But а coil 
that is situated next to eitber of the two connectors has to carry a 
current which, when it is close to the brush position, rises to a maxi- 
mum of 150 amperes, and changes abruptly to 50 in g the 
brush, rising thus gradually twice to 150, or else rising t abruptly 
from 50 to 150, and being sero twice, in one revolution. The 
neoessary consequence of this is that the coils which are close 
to the slip ring connectors are much move heated than those 
which Jie midway Meng Me periphery between the connectors. The 
distribution of the heating is here quite different from that which 
would obtain in either armature of the motor-dynamo machine 
(fig. 3). This unequally distributed heating effect is in total some- 
what greater than tbat in the same armature if used purely аз а 
continuous current motor or generator, but is less than the total 


Coit at midday point 


Coit 90 further on 


180° 
Coit 90° or, if 
cos Ё = 866 


о 


Fia. 6. 


heating effect (for equal рстег) if used purely as single-phare 
generator or motor; the ratios of the heating being as 1: 1 366 : 2 in 
tte three cases. Or, if we ccnsider the output of an armatore to be 
limited by equal beating effects, the several outputa which would 
give equal total heating in the same armature would be:—4As con- 
tinuous current generator or motor only, 100 kilowatts; as single- 
phase generator or motor only, 50; as single-phase ccnverter, 85 
Elowatks. Fig. 6 exhibita this unequal heating effect in the case of 
a single-phase converter. The first line represents graphically by the 
outline diagram the varying current (irrespective of direction) which 
а coil midway between the connectors will carry in one revolution; 
and the outline curve of the darkened area within it is drawn with 
на ауа аашаа uu e 


* Vide Steinmets, loc. cit., p. 154. 


(To be continued.) 


STEAM ENGINE GOVERNORS. 


Br JOHN DAVIDSON. 


GOVERNORS, or regulators, are used for sn infinite number of purposes. 
They are used to control the time that a machine must take to per- 
form a certain duty for which it has teen designed, or to regulate the 
output of a machine, so as to keep the output within certain limits, 
a constant quantity per unit of time, or to determine the path which 
a particular link in same machine must take periodically; but the 
' kind of governor that I wish to say a few wo 
this evening is the one that is used to control the speed 
nel "also ie jas engine, oll” enge funem 
u gas ep , , 
water-wheels, &c., but these I shall not consider in 
this paper. 

The work а stesm engine bas to do rer unit of 
is not always, and not often for long 
same amount, 8 the quantity, or the 
sure of steam used per revolution, bas to be 

„ if the revolutions per unit of 
bave to remain the same during = changes, 


I 
11671116 


P 
Ko ELTE E 
on governor istoa 
the speed of the engine, or the number of revolutions 
per unit of time, within certain limits, 
variations in the amount of power to be exerted by the 
e 


iH 


e are two methods in use for controlling the 
supply of steam to the engine to suit the load it bas to 
do, viz, first, by throttling—that is, by varyirg the 
pressure of the steam used, while the cut-off, release, 
and compression remain the same; and seccad, by 
variable 5 ie, by altering the positicn of 
cut-off, when only one valve is used for steam 
admission and exhaust, the compression also, the 
initial pressure remaining the same. 
throttle governor, if а portion of the load 
an engine, the initial pressure is reduced, and prevents 
the engine racing, and when more load is added the 
pressure is increased, so the engine only works with 

. full boiler pressure when doing full lcad. In the case 
of the variable expansion engine, an increase of load 
is met by cutting off the admission of steam to the 
cylinder in the stroke, and so admitting more 
steam to the engine at boiler pressure, and with a 
decrease in load vice versá. | 


3 
5 
Ё 


pu so that a later cut-cff may be used for the smaller 


From reliable teste, however, it is found that even st light loads 
ve 


* Paper read before the Salford Science Students’ Association at 
the Royal Technical Institute, Salford. 
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the by throttling is not so very and in well-designed 
installations it is not general to run engines half their time at one- 
quarter or less than full load. 

Mr. Charles Porter, in his paper read before the American Society 
of Mechanical Engineers at the New York meeting, 1895, considered 
tbis question in the following light:— 

Let the losses from internal condensation and waste room be 
assumed at 20 per cent. in the variable expansion engine, and also in 
a fixed cut-off engine, both cutting off at one-third of the stroke in 
each cylinder and working dry steam. In the former engine these 
losses continue the same however early the cut-off may take place. 
When this is at 1 of the stroke, a not unusual 7 they add about 
70 per cent. to the steam usefully employed. the latter engine be 
throttled to corresponding reduction in power, then, from pet 
heating of the steam and the increased efficiency of the steam jacket, 
and the complete filling of the waste room by compression, these 
losses, instead of increasing in relative amount, must nearly, if not 
quite, disappear. He further on says :—The fixed cut-off is also better 
adapted to the system of compounding. The volume of steam ex- 
hausted from the high pressure cylinder is a constant volume. It is 
clearly necessary to the proper manipulation of the steam that the 


clearance spaces by filling them with steam compressed almost to 
boiler pressure, and thas lessening initial cond on; but this loss 
is again felt at the heavier loads as the compression is reduced. 

The effect of the compression can be overcome by the use of two 
valves, the governor controlling the steam admission only, the release 
and compression being determined by the other valve, and remaining 
the same fov all loads, and being worked by an independent eccentric. 
Then the clearance spaces may be reduced as much as is 3 
possible, without any fear of excessive compression at any Ww 
will again benefit economy. 

The excessive compression gives the governor more control of the 
engine at light lcads, but it is detrimental to a good turning effort 
of the crank, and it increases the internal friction of the engine. 

Mr. Frank Garret, at a meeting of the Institation of Mechanical 
Engineers, 1895, gave the results of some very interesting experi- 
ments on simple and compound engines, com g the steam oon- 
sumption and the mechanical efficiency when governed by 
and by variable expansion, worked by a shaft governor. As these 
results show very clearly the different effects of the two kinds of 

, although with rather low steam pressures. I repeat the 


go 
table of results here :— 


SINGLE CYLINDER Exam, 9 Incuzs DIAMETER, 12 INCHES STROKE. 
Boiler pressure 85 Ibs. per square inch. 7 | 


. Governing by throttle or by variable cut-off, 


— — 


Initial pressure in cylinder 

Out-off, percentage of stroke 
Revolutions per minute  ... 
Indicated horse-power "Я de 
Brake horse-power ... es б» 7 
Bteam consumed per indicated Н.Р. per hour ... 
Steam consumed per brake H P. per hour бб 
Saving in steam ... ЕА - ous ids 


Throttle. | Cut-off. | Throttle. Cut-off. | Throttle. Cut-off, 


75 | 83 _ 69 82 57 82 
50 | 87 50 81 50 17 
1472 | 1481 150 148 6 1529 | 1494 
245 24 4 195 | 1873 14:83 14 58 
2005 | 3901 152 150 10:16 9 94 
82 82 78 804 | t9 68 
31:53 28:41 31:75 2783 ' 3221 28:51 
38:58 94 4 40 73 34 62 4407 “ 1 
8 ыз ‘ee 0 


DouBLB CYLINDER Оомроонр Nom-CoNDENSING Exams. 


Cylinders 73 inches and 114 inches diameter, and 12 inches stroke. Boiler pressure 135 Ibs. per equare inch. 


^. Governing by throttle or by variable cut-off. | Throttle, Cut-off. | Throttle. | Cut-off. ' Throttle. | Cut-off, Throttle. | Cut-off. 
ee p Sere a J ĩ MC Cd oe — 
Initial pressure in high pressure cylinder. . 128 131 118 131 87 131 63 151 
Cut-off, percentage of stroke  ... Pes ies „.' 60 54 €0 41 60 94 | 60 20 
Revolutions per minute... — ... .. ue.. | 1512 1596 | 1508 152 | 15632 | 143 | 1546 | 1551 
borse-power ... ек ese bo .. 4937 | 514 | 4129 | 4006 3102 30`09 23:35 202 
Brake horsepower 0. . . 3916 | 4003 | 30 | 305 | 214 2168 | 1937 | 1947 
Mechanical efficiency .. .. .. 0 4| 7983 779 | 72:6 761 69 73 553 617 
Saving in steam per brake horse-power per hour " . 28 id 82 |... 77 iss 164 
Steam consumed per indicated horse-power per hour | 22:88 2188 2205 2119 | 2439 23 46 28:29 26 4 

| 9885 ' 2805 ` 3037 | 2788 ` 3530 | 3957 | 5112 | 4256 


Steam consumed per brake horse-power per hour. | 


— -> 
— — 


volume or capacity of the receiving cylinder up to the point of cut- 
off shall be equal to this and be constant. 

. The fixed cut-off enables this requirement to be complied with. 
‘A variable cut-off on the receiving cylinders renders such a com- 
pliance impossible. The volame in this cylinder up to the moving 
point of cut-cff, may te two or three times too large, or it may be 
an'indeinite number of times too small. It is clear that if the 
variable cut-off had not been already in common use, nothing so 
unsnitable would have ever been designed for this ушрою This is 
truly an exaggerated argument in favour of the throttle governor 
fer considering the loses due to vatiable ex on, if the compres- 
sion increases as the load decreases, and the clearance spaces are 
completely filled with steam at almost initial pressure by compres- 
sion; and, again, if at the light loads а little throttling does take 
place, this will considerably reduce the enormous difference in the 


economy at light loads when imagined as above. Also in many com- 


pound engines governed by variable expansion the high pressure 
valve only is under control of the governor, and the low pressure bas 
а fixed cut-off ; so if it is necessary that the volume of the low pres- 
sure up tothe point of cut-off should be equal to the volume of the high 
pressure cylinder exhausting into it, under these conditions it can be 
ю. Still, if the low pressure valve also be under control of the 
governor, a far more equal distribution of powerand temperatures in 
the two cylinders is effected. | ^ 

Inthe case of an engine working with а variable load, say, from 
one-third to full continuously, or a mean of about two-thirds, the 
best governor to use for economy would be the variable expansion, 
for if the throttle be used the cut-off for all cadas would have to be 
late enough to give the full load at boiler pressure, or really at some- 
thing less than the working pressure, to allow for variations in the 
„ and this points to losses due to not using steam 
ah e. or, at any rate, to the best advantegeat the intermediate 


There is one thing worth noting here, viz., that with the throttle 
ernor the indicator card retains the same characteristics at all 
oads, whereas with the expansive governor, where only one valve is 


Used for the steam and ust, the position of release and com- 
pression are also altered, the compression increasing as the load 


. This has its advantages. It prevents loss at light loads due to the 


You will see by the tables that, with tbe single cylinder engine, 
the mechanical efficiency, when governed by variable expansion, is 
almost the same as when governed by the throttle at the 10 and 20 
B. H. P. loads, and a little better than the throttle at 15 B. H. P., or at 
the most economical load, whereas the savipg in steam by the variable 
expansion over the throttle is 15 per cent, at 15 B.H.P., and 10 8 and 
9 per cent. at the 20 and 10 B.H P. loads respectively. 

With the teste of the compound engine the saving in steam con- 
sumption per IH P. of the variable expansioa over the: throttle is 
not so great as in the single cylinder engine, but as the mechanical 
efficiency is much higher tban the throttle, the saving in steam per 
B.H.P. is very considerable. 

These tests show the variable expansion engine to be the highest 
in mechanical efficiency at all the loads shown, and it would a 
to be the best for all purposes; but there are some instances in w 
the throttle will give as good results if properly designed. For 
example :—an engine running always at full load or a very light 
Joad, or an engine always at one steady load, but for an engine with 
a constantly varying load, and especially with sudden variations of 
load, the automatic expansion governor is preferable, 

Mr. Alfred Morcam, in his paper read before the Institution of 
Mechanical Engineers, 1897, also gave the results of two tests of a 
250-H.P. quick revolution self-lubricating condensing engine when 
governed by expanding and by throttling (see Table). 

These results, you will see, show the throttle-governed engine to 
be the most economical at all loads when the H. H. P. is dered, 
and even at full load when the two engines should be ranning under 
practically the same conditions. Anyway, they show that if the 
throttle governor is adjusted to run under the best possible condi- 
tions as regards economy, there is very little difference in the two 
types of governing af and near the full load. 

f the throttle governed engine in the test had the cut-off arranged 
во аз just to give the full load at the fall boiler pressure, it was 
under rather more favourable conditions than it would be in ordinary 
peu as the cut-off would have to be fixed a little later to allow 

or variations in steam pressure or slight overload. 

Again, considered as a governor purely or as a means whereby to 
automatically control the speed of an engine, neglecting other effects, 
there is no doubt that the most efficient governor is the variable 


expansion. | 
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Governed by expansion governor or by throttling. 


— — — —— ——M 


Load | | Ful | & 4 + | Foll | 8 i o3 3 
Mean ¢ flective pressure per sq. inch reduced to L.P. cylind ..| 410 27:0 16:4 124 401 25:9 157 109 
Mean revolutions рег minute ... ... .. .. ]ĩh& e| 370 373 У 38) 370 370 380 382 
Mean indicated horse-power  ... yis Vs ө» = .| 2409 | 1610 990 753 *354 1529 950 66 2 
Mean elcctric hore pota Siae Чы — e - ..| 2130 | 1328 778 53 2130 | 1822 778 E 530 
Combined efficiency тур pP . | 833 824 78:5 703 90 4 868 | 819 800 
Water per hour, total ; wes ns wey sni T. 4.579 9041 2.209 1.818 4,473 2,871 1992 1.505 
» „ prEHP. .. .. 6 6 0 215 229 | 235 | 3«43 210 | 917 256 284 


| 


E 


xpanding. . 
Expansion governor in action. 


| Throttling. 
Expansion governor out of action, 


(To be continued ) 


THE BRADFORD TRAMWAY ACCIDENT. 


Mazon P. Canpzw's report on the electric tramway aocident which 
occurred in Bradford on September 19th has been issued. The 
following points are extracted from it. After retting forth the 
circumstances of the accident, and reviewing the evidence, the report 
states that а very important question was raited st the coroner's 
inquest on the victims of this accident as to the sufficiency of the 
brake power provided on this tramway, and certain tests were carried 
out by an appointed by the coroner. In these tests two cars 
were ooup'ed together, and were allowed to run freely for a distance 
of 72 yards down а lent of 1in 1424. They were then stopped 
by the spplication of brake power on one car only in distances, from 
the point of application, of 91 yards for the hand brake on, 70 

for the hand brake applied intermittently, and 68 yards for the 
electric brake. Afterwards similar experiments were made with one 
ear alone, when the hand brake brought the car 'o a standstill in 36 
yards 1 foot, and the electric and hand brake in combination in a 
distance of 25 yards 1 foot, and at а second test, of 21 yards 1 foot. 
The car was afterwards run down the gradient under control, the 
electric brake being used on the second point of adjastment, which is 
what the drivers bave been instructed to ure, and was stopped in 9 
yards. These testa appear to me to indicate very efficient brake 
power. Under the conditions, the car must have acquired s velocity 
of about 20 miles an hour, and to stop it on the incline in 21 yards 
1 foot requires а force of nearly one-quarter of the whole weight, 
applied in the opposite direction to the motion. This I consider 
about the maximum retarding force that can be expected frcm any 
braking arrangement which depends upon friction between the wheels 
and the rails. 

As u my reaching Bradford on the 12th inst. I found that a 
slipper brake been fitted upon one of the cars, and was available 
for test, I proceeded to the Horton terminus to examine the arrange- 
ment, and carried out similar tests to the above with this brake and 
the other brakes, in the presence of the Tramways Committee of the 
Corporation. The results obtained were as follows :— 

Car allowed to run free on grade of 1 in 1424 for a distance of 72 
yards, and then stopped— 

By the slipper-brake alone in 1794 yards 
" band » » 641 n 
» eleotric ГЫ " 37 1 

Car allowed to travel down the grade with electric brake on at 

sec nd point stopped in about balf ite length, or, say, 5 yards. 


tion of the electric brake 


that it appears to me that it undoubtedly determined the position of 
the accident, since it was a physical impossibility for the car to go 
round this curve at such a apeed. It is also quite possible that, had 
the curve not existed, the driver might have recovered control of his 
oar before anything serious happened. On the otber hand, a run- 
away car is an imminent danger even on a straight road, and, had the 
accident been caused by collision with another vehicle, the conse- 
quences might easily have been still more disastrous. The Ox 
tion have arranged a fixed stop just above this curve on the down 
journey. This is, perhaps, desirable, as tending to ensure that the 
carve is taken. at a slow speed, but it is, of course, no security if the 
car is allowed to get out of control. С 

In conclusion, І ат of opinion that the accident was due to the 
following causes :— | 

1. That the cars were not run within the limit of speed required by 
my report to the Board of Trade, viz, поё exceeding six miles ап 
hour on the down journey. : 

2. The unfortunate combination of а driver with very little experi- 
ence ; a conductor with none at all, but with a little knowledge, which 
is proverbially a dangerous thing; a slippery road ; and extra pressure 
on the traf£c due to Barnum's show. 

The driver certainly used the brake power provided in an inju- 
icions manner. The conductor put on the hand brake, and thus 
deprived the driver «f the full control of the brake power, and he 
also caused the trolley to be disconnected, thus depri the driver 
of the power of reversing, which might have prevented the accident, 
I consider the brake power ample, and that by means of the gradus- 

‚ the в can be regulated with ease and 
certainty, provided that a s of 6 miles an hour be not exceeded. 
I approve of the addition of a slipper brake, as recommended by the 


_coroner’s jury—not, however, as an emergency brake, but as a 


to be continuously in use, since by it also exact regulation of speed 
can be obtained, and ite use will diminish the strain on the motors, 
and the excessive wear of the wheels. | 

With reference to another recommendation of the coroner's jury 
in this case, viz., that two sand boxes bei fixed to each orm to 
enable the driver to sand both rails, I think these should 
so that one can be used alone, otherwise difficulties may be caused on 
the up journeys from occasional loss of electric contact with the rails. 
It would, perhaps, be more judicious to station men to attend to the 
sanding of both rails at the dangerous points on the down journey. 

I adhere to the opinions expressed in my report of ion that 
the speed on the down journey should not at any point exceed six 
ine, and, provided that the requirements of that. are complied 
оа by the Board of 


with, I recommend that the line should be 

From these tests it appears that the slipper brake alone, as now Trade as fit for traffic. It must be fully recognised, however, that on 
fitted, is the least effective of allas an emergency brake, that is, I this line the greatest caution and strict attention to regulations are 
consider, to some extent due to the fiat pitch of the screw by which essential to safety. The time occu on the down journey should 
the brake is applied, but, considering the small fraction of the whole be at least 95 minutes, and more should be wed for this 

jj 8 кер шу. 
„J doubt greatly whether it сап be made ase үе ап omor: I wish to add that, although the accident was in a measure 

cy brake asthe otber brakes which act upon all the wheels, and 

%).. œũ ęꝶ :!!! ыша ot cil ck and 


the whole weight of the car. It has, however, an advantage in that 
it applies a surface of wood to the steel rail, the coefficient of friction 
between wood and iron or steel being papas, е than that 
between iron and iron. The fact is that if a car be allowed to acquire 
such А as 20 miles ап hour oh a gradient, no brake actin 
by on on the running rails will stop it in a distance that coul 

dered safe. There appears to be an impression that a slipper 
brake is quite without influence upon the wheel brakes. This is not 
the case; whatever proportion of the weight of the car is utilised for 
the sli brake must be lost for the wheel brake, and it will be 
found the wheels skid more easily on the application cf the 
band brake if the slipper brake be pressed down. Moreover, to the 
extent to which the slipper brake relieves the weight on the wheels it 
tends to increase the risk of the wheels leaving the rails at curves 
and facing pointe. 

‘The real advantages of the slipper brake appear to me, as before 
remarked, to be found in the use of a block of wood pressing on the 
rails, whereby a greater coefficient of friction is secured, and the 
destructive action iaseparable from the dissipation of energy by 
means of friction is to a great extent concentrated upon a cheap and 
easily replacable fitting. The addition of this brake to those already 

ro also adds one more to the method of retardation available. 

ere are, however, three methods available withoutit, viz., the hand 
brake, the electric brake, and the reversal of the motors. 

With regard to the question how far the curve from Great Horton 
Road to All Saints’ Road contributed to the disaster, I would remark 


LABOUR REPORT FOR 1897. 


Tus Board of Trade have issued their annual report on the strikes 
and lockouts of the late year. 

This blue book records 864 disputes during the year, many of them, 
of courte, of a trivial nature—the engineers’ strike being the most 
serious. The aggregate of the disputes totalled up to 10 million 
working days. Taking the year as 300 days this is equal to a year’s 
work of 33,333 men, of which 20,000 represente the rs alone, 
not to mention the further time lost during the following year info 
which the strike extended. Yet already on the current year, nearly 
15 million work-days have been lost during the first nine hs, 
mainly because of the Welsh coal strike, which has been chiefly 
apparent in London because of the Smoke Act prosecutions. The 
present report omits disputes involving less than 10 or less 
(ш ono Чата stoppage, unless the aggregate time lost amounts to 

man days. : 

In 1897 the total number of involved in strikes was 
230,627, which is less than for the ycars 1894 and 1896, and only 


miles an hour, and that trailer cars should not be allowed on this | 
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one-third of the number for 1893. The following table is interesting, 
affected and the time involved for a 


ss it gives both the persons 
-of five years. It is seen that while the time element was 
уб personal factor was small in 1897, indicating long duration. 


„ ers. 


rsons egate 
| Year. | ATUM | ae Nig dave 
| | 
1899 > 6363586 | 31,205,062 
1894 824245 9,392,096 
3895 | 263,758 | 5,542,652 
1898 ‚ 198687 | 3,748,525 
| 1897 3390267  , 10,845,523 | 


— c —— ———À—————- 


proportion of the working population involved is about 2 per 
‚апа abcut 3 per cent. in the whole series of years, and 
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es, or 22 cent. in the group of years, and 5:9 

"jn which single year the percentage furnished by the 

g trades was 8:8 per cent. Generally the proportion of the 
ulation involved in strikes is small. 

шау be formed of the magnitude cf the engineering 

with otber strikes. The 1893 strikes 
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object t op management. 

г: more remarkable in face of the fact that employment 
was not scarce that year. Olearly the average should have been in 
fa the employed, and this adds strength to the ent that 

agreement 


the demand of tbe strikers was unreasonable. The 
here in full, as are also various other strike documents. To 


extreme frequency of varions forms of intimidation, the discharging 
the of the unionists, the resignation of non-union 


cy 
of men at bidding 
too often we fear under brickbet or similar moral suasion, and 
, to quote Burns—not our John of that ilk—man's inhumanity 
man where the sufferer happens to be a poor struggling labourer. 


ENTRANCE EXAMINATION TO THE INSTI- 
TUTION OF CIVIL ENGINEERS. 


Ws have not heard much of the results of the new system of entry 
to the Institution of Civil Engineers. It was somewhere stated at 
the time the new examination tests were propounded that they were 
not to take the place of the existing methods, but to be supplementary 
thereto. From correspondence in the Engineer, this would appear 
not to be the case. An associate member writes to give two sample 
исне from the paper. He states that they were given him by a 
d, who is the assistant resident engineer in one of the largest 
Dew harbour works in progress in this country, of some years good 
ce, and he himself, though resident engineer on a new 
way, in receipt of a fair salary, admits he could not solve the 
questions without reference books. He doubts the ability of other 
ен to solve without cramming. If the two questions area 
sample of the whole, we think he is undoubtedly correct, and 
we think it would be desirable that the Institute should make known 
either that these examinations are absolutely the only road or that 
is also a way in. In certain bridge work problems very 
high mathematics are neceseary. Not one engineer in a hundred is 
capable of solving the problems. A few country parsons, past 
lers, would do the work better than most engineers. Yet to 
е stresses on an ordinary bridge truss requires little else 
mathematics. 


pointe to observe, and requiring skilful 
posta Ра д азалы to redacé the blading stre Sa fie 

, , 90 аз to reduce the s on the 
Pins fo а minimum, and admits of minimum pins and small 
Connections generally. In many other questions mathematics of а 
| for. Certain electrical problems call for such, 
demand for engineers who can do this work is not large. The 
few who have the ability, no doubt may do well out of their knowledge, 
but if all engineers were high-class mathematicians there would be 
far less scope for the Hop and few men have his mathematical 
| knowledge. Asa rule, indeed, mathematical 
men are not engineers, for they allow their mathematics to blind 
them. If there be only this one way шо the Institution it must soon 


examination it should be one of ical questions, and, to a very 
considerable extent, candidates оша be allowed to pick their 
subjects. How many men accustomed to railway work could pass in 


the 1897, mining furnished the largest proportion for 


years’ practice has at his command, and we are of op 
examination which is coached up for by candidates can be a 
of ability. The mere scho element is far too evident in 

questions set at the Institution, and it is bordering on impertinenoe to 
make such tests for men of mature age, who have, perhaps, creditably 
carried ont the engineering work of the British Empire, in order that 


be so is only too well 
think that the entrance by examination is the only door. 
Since writing the above we have looked over the rules 


they may be outshone by boys fresh from college. That 
z sed by ш all, and we therefore donot - 
of 


Institution, and, so far as we can see, the old arrangements still stand 
The man of experience can still refer to such e 
& 80 


good. 
ground for claiming admission. The examination test 
additional test, the use of which is not very clear. It seems to be a 
door of entrance whereby a man of no experience or ability 
to carry out work might be able to secure an en 
co ndence in the Engineer discloses the fact that there isa quite 
gen idea that entry is by examination only, though one corre- 
spondent points out the a facts. : 

It appears to us that there is too great а tendency to 
engineering as a purely mathematical and scientific art. It is not 
so. There is an enormous amount of science connected with the 


play, 
law of expansion of gases by hoat is ly involved. Yet an 
tiflc is almost always 


essential bare science, and the division science and 
practice may well be made—one man has one; let hini pay for the 
other man's knowledge. We cannot all be all-wise, but must choose 
our ; and engineering is a field for sub-division of labour. As 
a rule it is to be noted that the all round men are pecuniarily the 
pt 3 d who is often sely incapable of perceiving 
a Darrow nel, and who densely inca 

anything outside his channel who makes the most succesefal man. 


ELEOTRICITY FOR LIGHTING AND 
POWER. 


DvRiNG the discussion of а paper by Mr. Langdon, of the 
Midland Railway, relative to electric driving, Prof. Kenned 
threw doubts on the economy of electric driving. stating 


that where shafting did not absorb more than 15 or 20 per 


cent. of the total power it would not pay to put in electricity 
to drive tools. Probably this may be true where the 
machines driven are run continuously, but we are inclined to 
think the percentage above may be very much reduced in 
most shops where so much time is really filled up in chucking 
work, &c. Then the economy is not all one of power. 
There is oil, belting, dust, and obstruction of light by belts, 
and all that is implied in the foregoing list. 

One speaker claimed a good deal for hydraulio power 
because someone had been wise enough to put an electric 
motor to drive a pump to work a lift and so on, but: Mr. 


Patchell rather set him right by sying he himself would 
e 


have tried to make the motor work the lift direct without 
hydraulic interposition. Mr. Henry Lea also put forward 
some figures showing that in place of 9 H.P. only 5 Н.Р. 
was required at the outside for certain work done by means 
of motors. At £10 per year per H.P., this saved £50, 
which was 10 per cent. interest on £500, and the electric 
motors only cost £150 in this case, so that the saving was 
very considerable. The moral is that the man of capital can 
pot down what will save bim money, while the poor man, 
mue has not got the initial £150, must go on at a loss year 
Mr. Head stated that in his experience һе had found as 
much as half the coal saved in some instances, not to name 
the greater convenience of electrical driving. Mr. Langdo 
in his reply, referred to this, and instanced the Bristol 
Waggon Works as a place saving £1,000 а year by an elec- 
trical system. Не also pointed ont that tools did not work 


over one-third of the time, and yet when shafting was em- 
` ployed, it was absorbing power all the time, and it was in 


what was not used, rather than in what was used, that the 

тарош TT Е TOME | 
e seoretary explained some disgrams he had prep 

showing power absorption by saws and other ines, 


It is your specialist, whose forces are directed in 
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Obviously the large scattered ир is the place to prove 
the economy of electric driving, but we think the small ebop 
is almost better. In the small shop there is a small wastefal 


boiler, poorly attended shafting, an enormous wages bill on 


power production, pro rata, and innumerable stoppages, not 
to mention loss of time in getting up steam. 

In a city like London, teeming with small workshops, 
electric driving ought to make good progres. It is simply 
ridiculous to work smull steam boilers of wasteful vertical 
type ud equally wasteful small engines when cheep current 
38 to be had. 


| NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFICATIONS 


NEW PATENT.—1:58. 


Compiled expressly for this journal by W. P. Тномрвон & Co., 
Electrical Patent Agents, $22, High Holborn, London, W.C., ard 

at Liverpocl, Manchester, and Birmingham, fo whom all inquiries 
` should be addressed. 


29,388. "Improvements in and relating to electric arc lamps." 
J. B. Reuven. Dated November 7th. 

23,997. “Improvements in enclosed arc lamps" F. M. LEWIS 
and THs Mr ELACrmO Trust Limrrep. Dated November 
7th. (Complete.) 
` $3,408. "Improvements in or relating to brush holders for dynamo- 
electric macbines.” W. B. BaAymgs. Dated November 7tb. 

23,411. “Improvements in the manufacture of electrical cables 
for submarine telegraph purposes." L. L. Hasrviasom. Dated 
November 7th. 

23,420. “ Improvements in or connected with incandescence electric 
lamps.” L. J. BTEELE, Bir J. B. Marrz, Bart., M.P., and J. VERITY. 
Dated November 7th. 

. 28,30. “Improvements in electric controller mechanism primarily 
adapted for railway motors.” W. P. THomrson. (Т. von 
Zweigbergk, United States.) Dated November 7th. (Complete) 

23,433. “Improvements in and relating to the construction and 
arrangement of electric arc lamp cut-outs.” O. VERNIER. Dated 
November 7tb. | 

23,436. “Improved method of attaching the holders of electric 
incandescent lamps to their bulbs.” E. Віснави. Dated November 
7th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, June 
10th, 1898, being date cf application in France.) 

23,462. “Improvements in or connected with street electric 
tramways and railways.” G. W. Вит, and E. R. Hoxsrom. Dated 
November 8tb. 

23,481. “ rovements in or relating to electric furnaces for the 
production of calcium carbide." J. ВавтісЕ. Dated November 8th. 

29,497. "Improvements in and connected with electrical tram- 
ways and in the transmission of electricity to the car or vehicles." 
W. Н. Маввімли. Dated November 8th. 

29,501. “Improvements in and relating to phonographs and the 
like.” L.F.DooocLass. Dated November 8th. (Complete.) 

23,508. ‘Improvements in devices for controlling the operation 
of electric motors.” Н. H. Lags. (Н. See, United States.) Dated 
November 8th. (Com plete.) 

93,510. “Improvements in insulators for incandescence electric 
lampe" Н. H. Laxe. (A. H. Spencer, United States.) Dated 
November 8th. 

23,515. . " Improvements in or relating to antiseptic supports for 
telephone receivers or transmitters.” A. J. Воот. (A. Koltz, France.) 
Dated November 8tb. А 

23:529. “Improvements іп а method and system for generating 
and distributing electric energy." TH BarrisH THomson-Hovston 
Company, Їлмтткр. (C. M. Green, United States.) Dated Novem- 
ber 8th. (Complete.) 

23,530. "Improvements in а method and system for generating 
and distributing electric energy.” TH BRITISH THomson-Houston 
Co. Ілмітир. (C. M. Green, Uuited States.) Dated November 8th. 
(Complete.) 

23,531. “Improvements ina method and system for generating 
and distributing electric energy." TRR BBrrisH THOMSON-HOUSTON 
Co., Ілмттер. (O. M. Green, United States.) Dated November 8th. 
(Oomplete.) | Е 

Е "Improvements in electric brakes for electric railway 
cars and otber electrically-operated mechanisms" Тнк BRITISH 
TRox80y-HousroN Company, Lmarzp. (F. E. Case, United States.) 
Dated November 8th. (Complete.) 

29,593. ‘‘Improvementa in electric arc lamps.” TRI BRITISH 

Hovosrow Company, Limiten. (C. E. Hartham, United 


Stabes) (Complete) 


23,534. “Improvements in governors for air compressors driven 
hy electric or other motors.” THE Bnurrrsg THomson-HovstTos Con- 
РАМУ, LiwrrTED. (8. H. Libby and W. B. Potter, United States.) 
Dated November 8th. (Complete.) 

23,538. “Improvements in or connected with pocket induction 
apparatus.” A. vox TeRPitz Dated November ath. 

23,541. “Improvements in apparatus for controlling electric 
motors.“ H. Leirnzr. Dated November 8th. 

23,545. Process f т obtaining an electrolytic deposit of metallic 
films on aluminium.” О. P. NaAUHABDT. ted November 8th. 
(Complete.) 

23,556. “Improvements in submarine cable telegraphs.” W. L. 
Wise. (A. C. Orehore and G. O. Squire, United States.) Dated 
November 8th. 

23,593. “Continuous to alternating electric current transformer.” 
H.CnHaPMAN. Dated November 9th. 

23,597. “Improvements in apparatus for the electro-deposition of 
metals.” J. W. Вмттн and W. Evans Dated November 9th. 

23,659. "Improvements in and relating to the electrical pro- 

nleion of tramway cars, railway carriages, and the like" D. 

BERTSON. Dated November 10th. 

23,662. “Improvements in electrical switches." J. H, Тоскив. 
Dated November 10th. | 

29,699. "Improvements in and relating to trolleys and troll 
poles used in overhead systems of electric propulsion.”  R. P. 
BrBACHAN. Dated November 10th. 


23,706. “ Improvements in the manufacture of dynamo brushes.” 
J. Leissina and C. L. Hirst. Dated November 10th. ( Complete.) 

23,716. “Improvements in or relating to secondary or storage 
batteries.” R. Happzx. (G. J. Miller, United States.) Dated 
November 10th. (Complete.) | 

23,728. “Improvements in or connected with incandescent elec- 
me lamps.” J. J. BRookm and F. W. ALLEN. Dated November 
11th. 

23,750. "Improvements in electro-dynamic relays for use on tele- 
phone and telcgraph lines.” S. G. Brown. Dated November 11th. 

23,753. ‘Improvements in electrical measuring instruments 
called potentiometers.” J. A. FLgwIwxG. Dated November 11th. 

23,768. “Improvements in rails with cable for electric traction.” 
A. P. WzicHT. Dated November 11th. | 

93,820. "Improvements in apparatus for measuring the phase of 
alternating currents.” J. Tuma and M. R. Krprad. Dated 
November llth. (Complete.) 

23,821. ‘Improvements in and relating to coin-freed telephones.” 
A. E. GILLESPIE and J. GILLESPIE. Dated November 11th. 

23,827. Improvements in the art of electric dyeing and shrinking 
and in apparatus therefor.” G. D. Bunrom. Dated November 13th. 
(Сотрісіе.) 


23,841. “Improvements in brake apparatus for electrically-driven - 


cranes and the like.” J. B. REID. Dated November 12th. 

23,853. "Improvements in primary galvanio batteries.” 8. F. 
WALKER, Dated November 12th. 

23,890. "Improvements in electrio velocipedes or other vehicles." 
A. HANSEL. Dated November 12th. 

23,895. “Electric ignition apparatus for internal combustion 
engines.” A. M. Crank. (La iete Anonyme des, Automobiles 
Peugeot, France.) Dated November 12th. 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
TuHoMPSON & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


12,938. “А general switch for groups of electric lampe." O. Ixnav. 
Dated May 25th, 1897. Relates to switches for gradually throwing 
into circuit incandescent or arc lamps, either singly or ingroupe. In 
a form shown in the drawir gs, which is adapted for use with power- 
fal currents, the separate lamps or groups of lamps are connected to 
posts carrying brushes and all mounted on a cylinder. The brushes 
bear on a metallic segment carried on а central insulating cylinder, 
and connected to the leads. On turning the central cylinder by 
means of а knob, the lamps can be brought into circuit as required. 
The connection between the knob and the cylinder is made by a 
spring ratchet, so that the cylinder can only be tarned in one 
direction. The contact brushes may project from the face of s disc | 
end bear on а sector in the face of another diso. Either form cf 
switch is adapted to be attached to an electrolier. a 


12,936. Improvements in electric furnaces or electric heating ap- 
paratus." A. V. NewTOX. (A. Н. Cowles.) Dated May 25th, 1897. In elec- 
tric furnaces or other electric heating apparatus in which а gas vapour . 
or the like is passed through а masa of carbon or like ma for the - 
purpose of treating either the material or the gas, means are pre- 
vided for periodically reversing the flow of gas through the apparatus, | 
in order to equalise or regulate the heating effect. In the drawings - 
is shown an application to an electric furnace containing a mass of . 


carbon and a central electrode. Side flues, containing granulated : 


carbon are fitted to the furnace, and communicate b -jecketed - 


pipes, with a reversing valve, gas supply pipe, 


water 
discharge pipe. : 
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TRAMWAY MOTIVE POWER. 


A VERY few years ago several systems of applying power to 
traction had apparently an equal chance of eventual snocess ; 
cable, steam, compressed air, gas and electricity. The last 
and latest developed is to-day master of the field, and its 
supremacy practically unchallenged. That we in England 
have been behindhand in its wholesale adoption is due first 
and foremost to the Tramways Act of 1870, which (except in 
cases where powers have been recently acquired and a large 
traffic assured) effectually prevents any company from in- 
curring the necessarily large original expenditure entailed by 
conversion. Secondly, to the exceedingly stringent rules, 
especially as regards speed, laid down by the Board of Trade. 
It is clear that the greater be the safe daily possible mileage 
of a car, the larger the number of passengers it will convey, 
and the greater its efficiency. This mileage depends on the 
average and maximum speed allowed. We are confronted 
with the curions anomaly that while auto-cars, frequently 
driven by inexperienced and irresponsible people, are allowed 
to travel at 14 miles an hour, moet electrical tramway cars 
are restrained from exceeding eight miles an hour. 

With the enormons brake power which can be utilised by 
electric cars, enabling them under favourable circumstances 
to come to a standstill from a speed of 12 miles an hour in 
less than 30 feet, it wonld seem that instead of laying down 
such hard and fast rales, it would be infinitely preferable to 
state the maximum distance at any particular place under the 
most unfavourable conditions in which a car should be 
bronght toa standstill. We might profit by some of the ex- 
perience gained in Continental towns, where human life is 
considered quite as precious as in this country, and where the 
speeds allowed are far greater, instead of clinging to the 8 
and 10 miles allowance (with an exceptional case of 12 miles 
which has actually been granted in the case of a line 
running on a country road withont horses on either side or 
any appreciable traffic). The Continental speeds are 12 kilo- 
metres (74 miles), 16 to 18 kilometres (10 to 11} miles), and 
20 to 80 kilometres (12) to 183 miles, for city, suburban, and 
country lines respectively. It is to be hoped that just as 
the Board of Trade was several years ago enlightened 
enough to raise the allowable line voltage from 350 to the 
present 500 volts, it will carefully consider the question of 
increased speed. 

Experience in America has demonstrated that even with the 
high speeds allowed there accidents have not increased, but 
rather the reverse, since the superceding of horse by electric 
traction. The reasons which have chiefly conduced to 
electric traction superceding all other systems are the great 
improvements in design of generators, motors, and steam 
engines, and their reduction in cost owing to the enormous 
output, and their increased efficiency. 

It has been frequently urged that for abnormally heavy 
traffic the cable is the only system. The report of the 
Metropolitan Street Railway Company of New York, for 
which we are indebted to the Street Railway Journal, dis- 
proves this. It is not intended to compare conditions 
which obtain in New York to those of London. The pre- 
sent condition of affairs is, however, far from satisfactory, 
and anything which may induce action is to be welcomed. 
The Metropolitan Street Railway Company of New York 
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operates in round figures 210 miles of track, wbich now are 
made up of 127 track miles operated by horses, 60 by 
electricity (trolley or conduit), and 25 by cable. But six 
short years ago the entire syatem was operated by animal 
traction. During 1898 the Broadway cable (about 10 
track miles) was started, and in 1895, 15 more track miles 
of cable were put into operation. This was the end of cable 
construction. The Metropolitan Compeny had made several 
attempts to introduce the trolley into New York, but, owing 
to the condition of affairs which had previously prevailed 
there when the electric light, telegraph and telephone com- 
panies had all their wires overhead regardless of appearanoe, 
laws had been passed rendering the use of even a trolley wire 
impossible. The fear that any modification might pave the 
way for the general re-introduction of overhead cables and 
wires rendered repeal impossible. So much success had 
attended the use of electricity as tractive power, that, after 
the most careful investigation and expert advice, during 
which surface contact and accumulator systems had to be 
rejected as unreliable or inefficient, it was resolved to put 
down а conduit system, and to build the culvert in such а 
way that, should electricity prove unsuccessful, the cable 
system could at once be installed without expensive altera- 
tion. 

The remarkable success of the conduit system is to be 
traced to the splendid way in which the conduit was built, 
and which cost as much as £20,000 per mile of single track, 
and never less than £10,000. Supposing that the entire 
metropolitan system of 210 miles could have been equipped 
on the best overhead rystem instead of the conduit, a saving 
of between two and a half to three million pounds sterling 
in the initial expenditure would have been effected. Only 
in a case like the one which presents itself in New York, 
and where the traffic is so abnormally heavy, would such an 
expenditure have been possible. It must not be overlooked 
that the construction of a condait, besides at least doubling 
the total capital expenditure, entails an enormous amount of 
annoyance to a city during its construction, as the people of 
Brussels, Berlin and New York, now know to their cost. 
This would certainly be the case in our old towns, the streets 
of which are choked with drains, sewers, water, gas, pneu- 
matic, electric light, telegraph, telephone, and hydraulic 

wer services, and most, if not all of which, would have to 
js moved to enable an electric conduit to be put down. These 
conditions are often overlooked when discussions ав to the 
merits of trolley versus conduit are discussed. Both systems 
give perfect satisfaction if properly installed, once they are 
running. The New York results are of the utmost value in 
comparing horse, cable, and electric conduit systems, as all 
three are owned and run by one company. 

A critica] examination of the figures in the table is interesting 
and instructive. We must, however, not forget that the 
conduit lines are new, while the cable lines have been 
running some years. Notwithstanding, we get the unexpected 
result that the electric car mile only costs 62 per cent. of 
the cable car mile, although the cable in this instance is 
working under most favourable circumstances. The chief 
items responsible for this result are repairs and maintenance 
of cable, greater cost of keeping rolling stock in repair, 
owing to jerks caused by grip, greater cost of power, the 
cable requiring nearly one-third more power than the elec- 
tric system, greater damages due to accidents to people and 
property, greater cost of transportation (due, in one par- 
ticular, to car lighting, which, in the case of the electric 
care, is included in the motive power), and finally, to 
the expense of keeping the various pullies over which 
the cable rans oiled and in good working order, these 
all being moving parts, which, in the case of an elec- 
tric conduit, do not exist. In this connection it is 
interesting to go back a few years and com the figures 
obtained on the Chicago City Railway in 1895, with what 
obtains on the Metropolitan Street Railway Company. 
These are set ont in tabular form on page 817, and show 
that the results, as regards cable and electricity, have become 
entirely reversed. It is true that in the case of heavy traffic 
on electric roads, very large expenditure in fecders must be 
incurred. To compensate for this, however, there are no 
movable steel cables to be renewed, or moving parte, such as 


pulley wheels, &o. To show the confidence which the 
Metropolitan Company place in electricity, it may be men- 
tioned that they are now building a power house which will 
eventually contain 70,000 I.H.P. in engines. Eight 6,000- 
I.H.P. engines have already been ordered, each directly 
connected to a 8,000 kw. direct current railway generator 
running at 75 revolutions. The fiy-wheels are 28 feet in 
diameter and weigh 150 tons; the steel shaft is 87 inches in 
diameter. The chimney of this power honse is practically 
finished and is 353 feet high, and an internal flue of 22 feet 
in diameter. | 

The moral which we wish to pon is, that whatever the 
case might have been a few years , there is now but one 
effective motive power, Electricity, applied directly either by 
the overhead or the conduit system. There may be other 
methods of application, such as surface contacts or aooumu- 
lators, but these have never as yet шо themselves to be 
commercially successful on any considerable scale. 


A SHORT time ago a well-known and 
The eng Well - meaning chemist discovered that 
certain calico-prints and cretonnes were 


responsible for a large amount of arsenic poisoning ; not 


only amongst the poor, but in families of the highest aristo- 
cratic pretensions. He directed public attention to the 
matter, under the heading of “ Poison in Print,” and leading 
articles and letters to editora soon filled columns of daily 
newspaper. In one week the literature of the subject became 
so vast, that to cope with it the chemist had to call in the 
services of half the press-cutting agencies of Europe; and 
in one month he had degenerated from a useful chemist 
into acommon journalist. But he was saved from perdition 
by a curions accident. Opening his letters one morning, 
the very first press-cutting caused him to consider his 
ways, and he dropped the matter. It was from the Drum- 


tochty Messenger, and bore the well-known heading, “ n 


in Print,” followed by tbe announcement: “ A sermon 

(D. v.) be preached on Thursday next at Zion Chapel, by 
the Rev. Andrew McLean, on the total and complete reform 
and amendment of pernicious reading and poison in print, 
now distributed at present, and spread among boys girs 
and the young.” But that is another story. Mr. Lehfeldt's 
paper on “The Properties of Liquid Mixtures,” reminded 
us of it, and for the benefit of the gentler we take 
this opportunity of saying that although the title is a 
little suggestive of a treatise on drunkenness, the paper itself 
has remarkably little to do with the tem ce question. 
Mr. Lehfeldt is still working steadily in the borderland of 
physics and chemistry, at the problems of miscibility and 
vapour pressure, in the hope of extending the laws of simple 
solution to the complex conditions of incomplete mixtures, 
and, ultimately, of establishing a thermodynamic relation 
between the composition of a liquid mixture, the vapour in 
equilibrium with it, and the saturation pressure of the system. 
It is gratifying to know that purely scientific work of this 
character is rendered possible in London by the Davy-Faraday 
Research Laboratory of the Royal Institution. Those who 
have pleaded the canse of a National Laboratory as a com- 
mercial desideratum will note with satisfaction this example 
of an investigation in pure science leading to a better 
knowledge of the behaviour of a commercial substance like 
American petroleum. Minute details in the distillation of 
the petroleums are of the highest practical importance; to 
take only a single instance—the preparation of siccatives, 
esgencee, and varnishes, for oil painting, where a slight error 
in the fractionating may decide the whole question of per- 
manence or destruction of a picture. The paper by Mr. 
Filon on “Certain Diffraction Fringes as Applied to Mi 
metric Observations," is a contribution from Cambridge. 
The discussion was quite inadequate to the merit of the 
arduous labours of Mr. Filon; that is, if the length of 
а "scratch" discussion is in any way a measure of the 
Physical Society's appreciation. Fortunately, the case 18 
quite otherwise; the Society reserves its criticism un 
someone shall study Mr. Filon's paper with the same close 
attention that he has given to that of Michelson. The dis- 
cussion is, in fact, adjourned, perhaps for eight years, until 
a Filon shall arise to bis Michelson. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
| WATTMETER. 


Bx MICHAEL B. FIELD. 


(Concluded from page 769.) 

THE next point to notice is that the self-induction in the 
shunt circuits does not change the relative lags of the various 
currents, which ere representatives of the main current and 
E.M.F., as in the case with the two-coil wattmeter, but it 
simply modifies the constant of the instroment, bringing 
into the expression the fact or 

| 93 Г" 

(u T0 

which is a constant of known value for any given frequency 
and is independent of the lag. It is also clear that for very 
considerable changes of frequency the valu3 of the above 
factor undergoes very small changer, the emaller, the less 
(l + X) becomes, and that this factor approaches unity ая 
(1 + X) becomes negligible in comparison with r + p. 

As а matter of fact, the only self-induction which can 
be introduced into there circuits is due to leakage in the 
secondary of the transformer, for the instrument itself 
contains but а straight short wire of very high resistance 
through which the current passes. 

We can compare the self-induction of the transformer 
secondary required by different wattmetere, or, what is more 
to the point, the ratio of the self-induction of the secondary 
winding to the resistance of the whole circuit in the follow- 
ing way : 

To place them all on the same basis we will consider any 
given transformer wound with various tecondaries to suit the 
different wattmeters. If v be the necessary voltage for the 
shunt circuit, and r the total resistance of this circuit, the gelf- 
induction of the secondary (being proportional to the square 
of the windings) divided by the total resistance, will be pro- 


portional to — or to the secondary watts. 


In the hot-wire instrument the output of the secondary is 
not more than 0:34 watt, whereas in some of the best watt- 
meters of the two-coil type at present in the market the 
corresponding figure would be more than 15 times this 
amount, and since this deals only with the self-indaction of the 
secondary winding, i e., excludes that of the shunt coil itself, 


and since, as we have seen such self-induction, though 


negligible in well designed wattmeters, is of even less 
importance in the hot wire case, we are amply justified in 
further neglecting ( + А) m p in the expressions for I'm 
and f. | 

This simplifies the expression to the follow ing form: 


(R tr T р)? . = watta, 
4r7R n 


and js true no matter what form the current and E. M. F. 
waves may have. M 
If, again, we make the section of the secondary windin 
sufficiently great, so that p vanishes in the term (r + p) an 
ifc, and с; be very small in comparison with c, in other 
words, if в also disappears in the expression (в + 7), we get 
back to the conditions represented in diagram I. where 


(5? be). 


К 


The above reasoning shows us that with the assumed 
method of connections the observed values of P., are not 
strictly the vector sum and difference of Rc and k v for 
owing to the fact that the small currente, C,,,, also traverse 
the non-inductive resistance R, the potential difference at its 
terminals is not altogether that due to the main current с. We 
вее, however, that we are jastified in considering these two 
currents independently, working out the value of the total 
Voltage acting in the shunt circuit as if © were the only 


Current flowing throngh the non-inductive resistance, and 


i кш that р, is to this total voltage as r is to 
r p. N 
In other words, the observed values of D,, must be 


multiplied by arte to obtain the real vector sum and 


difference of n c and & v. 
It is important to notice that change in the spec'fic reeitt- 
ance of the hot wires, due to the heating, does not enter in ; 


r is only involved in the expression (=y and as 


we shall see later, this is a factor of only 1 or 2 per cent. at 
most, so that an increase in the value of r of 1 or 2 per cent. 
does not affect the result in the very last. 

The method here described, as will be seen, includes either 
the loss in the transformer or in tbe non-indactive resistance 
according as the former is connected in front of or behind 
the latter, just a8 the measurement with a two-coil wattmeter 
includes either the loss in the main current coil or in the 
shunt circuit. S Е 

It is preferable to include the transformer loss as this 
may be much less than that in the resistance; moreover, for 
given voltages and frequencies the loss may be known ard 
tabulated, and hence corrected for. This ie, of course, only 
necessary where measurements of small quantities of power 
are being made. | 

The above method is applicable to measurements at high 
voltages just as well as for low, for example, the total loss in 
the whole arrangement when making a measurement on a 
5,000-volt circuit might be arranged во as not to exceed the 
power required by a 16-C.P. lamp. ! : 

If at any time a fresh calibration be required, it is only 
necessary to compare each instrument with a standard volt- 


‘meter employing for the current source a couple of accumu- 
lator cells. : 


Investigating the method here described on the lines laid 
down we see that the only error which comes in at all is that 
due to observation. Owing to the facts that the instrament 
is absolutely dead-beat, that the scale is practically «qui- 

roportional, and with the help of the stop device, by which 
needles can be fixed at any time, the error of observation 
may fairly be said to be reduced to something under twice 
the error of observation of any ordinary dead-beat instru- 
ment. The range of the instrument may also be made as great 
as one pleases, for by arranging for various non-inductive 
resistances of different values, and by making a high tension 
transformer with a number of tappings on the secondary, 
the same instrament may be used with equal accuracy for 
Jarge and small power measurements, and under any con- 
ditions of voltage, frequency, &c. 

Before concluding this article it will be as well to append 
8 few data referring to the arrangement shown in fig. 4. 

The data of the transformer are those taken from a one- 
arc lamp transformer, aud though, of course, abenrdly large 
for the case in point, will serve to demonstrate the small 
losses in the whole arrangement, even when making measure- 
ments in high potential circuits. 

в = 
r= 167 » 
| р = 0008 „ 
Factor or numeric by wbich the constant of the instru- 


ment as obtained from the vector diagram (fig. 1) must be 


multiplied, because R ＋ р is not negligible with respect to 
r = 1:028, 

Voltage necessary to produce maximum deflection of 

= 8:8. 

Volts Е, = 1°7, T | 

Resistance of primary of transformer — 137 ohms. 

Primary current, 0202 ampere. 

Eddy current, hysteresis, and primary copper loss = 23 7 
walts. | " 

Secondary loss = *84 watte, 

Lag of secondary E.M.F. behind supply E.M.F. as obtained 
from total loss and magnetising current = '04°, — 

Maximum power capable of being read = 28 kw. 

Total logs in whole arrangement = 87 watta. 

Deduction from observed value of watts, because loss in 
transformer is included =  j;th per cent. НА 

As a practical example on the use of the combined instru- 
ment, two measurements are given below: (a) where the load 


consisted of incandescent lamps; (b) where it was the com- 


bined loss of two transformers on open circuit. 
D 
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CR k v b. D, 
1:50 185 3:35 035 (a) 
1:63 1:87 3:98 194 ) 


The constant as wattmeter was 74 8. 
» T „ ammeter was 5°23. 
» „ 55 Voltmeter was 57 06. 
Hence the following :— | 


Comparison with 


> P 
Amperes. Volts. Watts. f с 1 l 
7 89 105:8 830 10 833 (a) 
8 55 107:0 690 0-76 692 (b) 


The loe& in the transformer amounted to only 4 watts or 
$ per cent. of power measured. 


It is interesting to see how the diagrams for the above 
cases would turn out. 


In the first case since the load is non-inductive, we have 
D, equals the sum of с в and Г v, while D, equals the differ- 


ence between them. In the second case let о A, fig. 5, repre- 
sent the voltage D,; from the end, o, strike off a circle of 
radius equal to c R, and from the other extremity a circle of 
radius «qual to * v. If в be the middle point of the line, 


о A, the length, c n р, will represent »,, and the angle, o, the 
power factor. 


ELECTRIC WAVE DETECTORS. 


THE receiver in every system of telegraphy by electric waves 
must contain a device of great sensibility for detecting 
electric waves. The coherer has been almost exclusively 
used for this purpose, but many other devices are known by 
which the presence of electric waves can be detected. A 
classification of these cevices bas been made by Dr. 
Pochettino, which will be found in Z'Elettricista, September, 
1898. Tis classification, with tome explunatory notes, is 
given below. 
|. [.—DETECTORS WITH SPARKS. 


Luminous Effects at Ordinary Pressures, — (1) The 
reconator of Hertz. (2) Rigbi's mirror; the spark plays 
on a glass plate between the edges of a microscopic 
slit made with a diamond point in a coating of silver 
deposited on the glass plate. The sensitiveness of this 
detector is extraordinary, the sparks passing over the 
surface of a dielectric across a microscopic spark gap. 47 
reduced pressures.—A Geissler tub» is intercalated in the 
circuit of a resonator, and is illuminated under the action of 
the electric waves. An incandescent lamp with a broken 
filament may also be employed, the rpark playing at the 
point of rupture. | 

Chemical Effects : Explosive Medium.—The spark is made 
to play ina mixture of hydrogen and chlorine, or of hydrogen 
and oxygen. 

Payer Sensitised with Iodide of Potassium.—The spark ів 
made to play close to a sheet of paper coated with starch and 
iodide of potassium ; the well-known blue colour due to the 
liberation of iodine is produced. | 

Ionisation of the Air: at Ordinary Pressure.— (1) The 
ionisation of air, and the consequent reduction of its 
resistance, is utilised to ring an electric bell (2) The 
same arrangement may be connected up in circuit with an 
electroscope and pile. (3) A condenser and telephone has 
been used by Birkeland. The condenser was connected in 
shunt with the spark gap of a rectangular Hertz resonator. 
The two coatings of the condenser were connected to the 
telephone which distinctly indicated the passage of each spark. 
At Reduced Pressures.— (1) Zehnder's tube with accumu- 
lators. (2) Zehnder's tube with dry pile and electroscope. 
The Zehnder's tube has four leoi rodea, of whicb two are 


connected to a resonator, and two, arranged at right angles, 
are connected to a battery of accumulators, or to a dry pile 
and an electroscope ; at the moment when the tube is under 
the influence of the electric waver, it is il'uminated, or the 
electroscope diverges. (8) Righi’s tube; this tube is so 
arranged that the electrodes, when struck by electric waves, 
establish two conducting circuits, which may be used as an 
electric circuit to actuate an indicator. 


I[.— DETECTORS WITHOUT SPARKS. 


Physiological Effects.— Ritter's experiment indicating to a 
large audience the presence of electric waves by the con- 
tractions of a prepared frog, after Galvani. 

Ponderomotive Effects —(1) Electrostatic effects (experi- 
ments of Blyth and Franke). (2) Electro-magnetic (X- 
periments of Hertz). 

Magnetic Effects. —(Experiments of Rutherford). 

Thermal Effects. — (1) Dilatometer (experimenta of 
Gregory). (2) Bolometer (experiments of Rubens). (3) 
Thermopile (experiments of Klemeneik and Lebedew). 

Diminution of the Resistance of Contact (coherere, radio- 
conductors).—(1) Metallic contact. (2) Network. (3) 
Tubes of filings. These last arrangements are due to 
Calzecehi, Branly, Lodge, Popoff, and Marconi. 


THE KR LAW IN AMERICA. 


Tux Electrical Engineer of October 27th contains an article 
by Mr. A. E. Dobbs on the K R law, in which an example is 
cited of telephonic communication over a line from Boston 
to Omaha, the circuit having a K R of 400,000. Bat as 
Mr. Dobbs has taken the resistance and capacity of the 
Whole loop instead of that of one line only, as is done in 
England, the K R of the Boston Omaha line would be 
100,000 according to English practice. 

This is still a high value of a K R, and is given as 
disproving the K R law. 

The propourders of the K R law gave a rule where no 
guide previously existed, and probably they were fully aware 
that the law would rquire amplifying or even amending as 
greater experience was gained. But up to the present по one 
has succeeded in supplying a better rule 

The article says :— 

“ Lately, however, our English friends have discovered— 
what we knew long before—namely, that the lines could be 
cleared of the static charge, by increasing the self-induction 
and leakage. They placa their wires 17 inches apart, while 
ours do not exceed 12, leaving a larger self-induction factor 
in oar favour. Then our bridging bells, also, increase this 
factor, and also provide a path for the escape of the static 
induction between the wires themselves, which may be 
roughly taken at half the earth induction." 

To those English engineers who have had to send men 
over lines to remove occasional twigs, and even cobwebs, to 
prevent overhearing, it will be news that leakage improves 


_ telephonic working. 


In England all relays, indicators, &c., have been placed 
across the loop to remove their inductance from the main 
circuit. In that position they are a lesser evil, but it 
would be too much to hope that they facilitate speaking. 
For if bridging coils afford a path for the static charge, 
that is, if they cut down the end of a wave, would they 
not also cut down the beginning of a wave, would they 
not even cut down the middle of a wave? 

It has often been stated that a leaky telegraph wire works 
better than a sound one, but there is not a single authentic 
case on record that that is so; while Post Office records 
would show а multitude of cases where automatic speed has 
been reduced owing to low insulation, C 

The article says : This balancing the static capacity with 
the mutual gelf-induction is a fine art, and building the New 
York and Chicago line required the best engineering talent 
of the American Telegraph and Telephone Company to over- 
come some of the difficulties encountered.“ . 

It would be interesting to know how the best engineering 
talent of America balanced the static capacity with the 
mutual self-induction, whatever that ів, 
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The article is illustrated with an ordinary mica lightning 
protector, and it states that while the protector affords no 
path'to the;telephonic onrrenta, that it offers but very little 
obstruction against the static discharges, and as every station 
is equipped with these, it will be seen that the static charge, 
instead of being increased with the length of the line, 
becomes materially reduced, so that it amounts to simply 
that which gathers between stations.” 

This is certainly a Ter theory. It has hitherto been 
thought that a static charge cannot have a greater E.M.F. 
than the current that produces it. 


The Americans are not the only people who confound static . 


capacity with static charge, and something similar to the 
following may be found in English prints : * Another factor 
in reducing the static capacity, is that of having regular 
leaks to ground, with а resietance high enough to prevent 
any appreciable loss of current.” No doubt we shall soon all 
know that electrostatic capacity depends upon the dimensions 
and positions of condactors only, and upon no other thing. 
The static capacity is no more reduced by a leak than is а 
pint measure made less than a pint by having a hole in it. 


THE MANUFACTURE OF THE LANGDON- 
DAVIES MOTOR. 


WE have not only given from time to time in these colamns 
the principal features of the Langdon-Davies motor, but 
some of ita performances have been also recorded. It is 
apparent, from the article which precedes this, that the actaal 
use of single-phase motors is increasing very rapidly. As a 
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matter of fact, there are few alternating systems in this 
country on which there are not tome; the Langdon- 
Davies Company claim that they have motors on more than 
80 alternating circuits, and that at any rate shows 
somebody has во сіе courage to adopt them. The 
alternating current motor has bsen a much maligned 
machine, and it is not to be wondered at, but it would be 
futile to deny that there are machines now on the market 
which are practical enongh for ordinary work. We are not 
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going to say it has reached anywhere near the degree of 
perfection possesse 1 by the continnous current motor, but it has 
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CukNES OF TESTING SHOP. 


some very excellent qualities, and if engineers were to accord 
to it a little more confidence it would not ba entirely mis- 
placed. One of the first things hurled at a person who 
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advocates alternatiog single-phase motors is the power factor, 
this is then followed by the remark that they are impracticable 
iu moderate sizes. The power factor is gradually finding its 
own level, and when it is mentioned that motors up to 25 
H.P. are being sold, it is apparent that this company’s 
single-phase motor is out of its swaddling clothes. 

Some days ago we had the pleasure of visitiog the first 
factory in this country entirely devoted to the making of 
single-phase motors, for in all fairness that remark can be 
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applied to the works of the Langdon-Davies Electrio Motor 
Company in Southwark Street. The factory is divided into 
віх floors; in the bisement the heavy work is carried on, 
and here are arranged the lathes and в variety of maohine 
tools. It is of some ipterett to learn that the whole of the 
abafting and machines in this shop—indeed, throughout the 


position, these are filled with molten type metal, which 
effectually keys the stator and frame together. The top 
floor is devoted to pattern making, the whole of the wood 
working machinery being driven from a 4 H.P. electric 
motor. A Waygood goods lift gives access to each floor, 
and is operated by means of an alternating current motor. 
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WiNDING SHOP AT Lanapox-Davirs ELeorRIO MOTOR Oompany. 
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works, are driven by Langdon-Davies motors; moreover, the 
requisite electrical energy is obtained from the mains of the 
London Electric Supply Compeny. A 6-B.H.P. motor drives 
the principal shafting in the machine shop, while a 8-B.H.P. 
drives another portion, ard, in addition, a 14 feet bed lathe. 
Above the offices, which are on the ground floor, is 


— TU — 
— "M og 
—— — "—— — 


Vo» e — — „ 


pP Te rz. Ln 7а 


- 


À tour through the shops of the Langdon-Davies Company 
convinces one that the manufacture of alternating current 
motors is being conducted on a large scale, and we trust 
that the vigorous policy of the company will achieve в 


nei commensurate with the efforts that are being put 
orth. 


Lanapon-Davies A. O. Мотов рвгуша Dynamo. 


the winding shop, where а considerable number of 
men and boys were winding varions size rotors and 
stators. The next floor is devoted entirely to testing, and 
here every motor goes through a trial run before it is sent 
out. A correct recordiof-the power given, with the amount 
of electric energy absorbed, is made. Still ascending, we 
reach the fittings shops, where the parts are put together. 
The stator is secured,,in its, frame in a ‘neat manner; in 
the frame are grooves, and when the stator is placed in 


American Trusts.—In a brief article giving more light 
on American trusts, the Daily Chronicle says that they bave 
long been a public scandal, but in spite of the Anti-Trust 
law they continue to grow, and their present € amounts 
nearly £541,000,000. Of tbis sum, over 60 millions sterling 
is sunk in electrical combinations, and about 12 millions 
sterling represents the capital of the telephone trust, which 
controls theilines of the United States through practically 
five companies. 
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REVIEWS. 


Elektricitat direct aus Kohle, By Etienne DE FopoR. 

Wien, Pest, Leipzig: A. Hartleben's Verlag. 

This volume forms one of the latest additions to Hartle- 
ben's well-known electro-technical library, and comprises a 
very complete account of all that has been done and written 
on the interesting subject of the direct production of elec- 
tricity from coal. This has been a dream of the electrician 
for many a day, and many announcements have been made 
of the successful solution of the problem ; but, unfortunately, 
these inventions have not got further than the laboratory. 
The problem seems to be extremely difficult, if not insoluble, 
We do not yet know enough of molecular physics, and the 
relation of electricity to the atom to compel the potential 
energy of the chemical affinity of carbon to convert itself 
into an orderly electrical current. De Fodor divides his work 
into (1) a history of the nse of carbon in voltaic batteries; 
(2) carbon elements in fused electrolytes; (3) elements with 
two metal electrodes in a fused electrolytes; (4) carbonic 
oxide elements; (5) the transformation of heat into elec- 
tricity, as in the thermo-electric battery; (6) the transfor- 
mation of chemical energy into electricity. Borckers’s, 
Jacques’s, and other recent attempts to throw our present 
central station plant on the scrap heap are described in fall 
detail; in the latter case a great part of Reed’s criticism is 

uoted verbatim. If there is any fault to find with De 

odor’s monograph, it is that the material has been but im- 
perfectly digested and assimilated—quotation marks are 
somewhat too prominent on his pages. It will form, bow- 
ever, useful and interesting reading to those who propose to 
geek after this valuable and deeply hidden secret of Nature. 


The Interpretation of Mathematical Formule. By EpwIx 
J. Houston, Ph.D. (Princeton) and Arthur E. 
KENNELLY, Sc.D. London: Swan, Sonnenschein & Co., 
Limited. 

Algebra Made Easy. By the same authors and publishers. 

Electricity Made Easy. By the same authors and publishers. 


These three books are not serious contributions to kuow- 
ledge, nor do we think there can be any large class of persons 
to whom they will be useful. The first and second are 
intended to enable a totally inexpert reader to follow 
intelligently statements in mathematical symbols found in 
electrical text-books and treatises. Sach an aim can only be 
delusive. The preface to the first book explains that the 
authors desire by this little work to show a certain common 
idea to be fallacious; the idea being that mathematical 
training is e3sential to understanding the results of applied 
mathematics. The proposition is hardly worth discussion. 

The third book is designed to give a non-technical reader 
clear ideas as to the use and construction of ordinary electrical 
appliances, such as lamps, switches and meters. The 
descriptions are clear and easy, and the book is liberally 
illustrated. The firat chapter opens with a careful description, 
admirably illustrated, of the mode in which an electrician 
employs a “ spigot ” and “faucet” to turn water into a sink 
in which he is about to wash himself. The sink is of a 
particularly handsome desiga, and is furnished with two taps, 
marked respectively S F and ЗЕ, like the regulator of а 
watch, so that the reader can make no mistake. The authors 
let the ambitious student down very gently, and are careful 
thronghout not to discourage him by severe mental strain. 
This work can be safely trasted in the hands of the young 


person. 


Archives of the Röntgen Ray, August, 1898. The Redman 
Pablishing Company, 129, Shaftesbury Avenue, Cam- 
bridge Circus, W. O. 

American X Ray Journal, August, 1898, &o. American 
X Ray Pablishing Company, St. Louis. 

This number of the Archives of the Röntgen Ray con- 
tains several valuable papers read before the Róntgen Society, 
notes and abstracts from various sources, and a capital set 
of reproductions from Röntgen photographs. Among the 
papers are one by Mr. Apps on the “New Induction Coil, 


of Messrs. Rochefort and Wydts, as described in the ELEC- 
TRICAL REVIEW, February 4th, 1898. Upon an abstract of 
Mr. Apps's paper we have already made some critical remarks 
(see ELECTRICAL REvIEkW, Vol xlii., p. 782), and after read- 
lug his full paper we do not see any reason for altering the 
opinion then expressed. The Rochefort-Wydts coil has 
since been exhibited at the Royal Society by Messrs. Watson 
and Sons, though we have not heard with what success it 
has been used in the laboratory. Dr. Macintyre’s paper on 
“Contact Breakers” is somewhat unsatisfactory, owing 
chiefly to the fact that the illustrations thrown on the screen 
when the paper was read are not reproduced in the report. 
We find it hop:less to get any clear notion of Dr. Macintyre’s 
new contact breaker from this report. There appears, from 
the paper and the discussion, to be a lamentable ignorance 
of the theory of the induction coil, even among those who are 
reckoned exparts in its construction and use. A collection 
of his important contributions to Róntgenrayology is given 
here by Mr. T. C. Porter in a very convenient form. 

The American X Ray Journal is written in a somewhat 
lighter style than its contemporary on this side, but yet 
contains no less valuable information. We notice in this 
number a paper by S. H. Monell on the state of X ray prac- 
tice in London, and a comparison with the practice in 
America, of which he is one of the leading exponents. He 
appears to think we are deficient in “all-round” men on 
this side—each operator is acquainted only with one small 
branch of the subject. Dr. Bleyer propounds a cnrious 
theory about X ray burns, namely, that they are due to 
zymotic germs carried into the skin by the Röntgen raya. 
There germs generate poisone, which pass into the circulation. 
The best cure for these burns he finds to be а hair of the 
dog that bit him, namely, electrolyais of the part affected by 
a current of moderate voltage. We can commend this 
American X Ray Journal to all workers with the X ray. 


First Stage Inorganio Chemistry (Practical) for the 
Elementary Examination of the Science and Art Depart- 
ment. By FREDERICK Bippow, D.Sc., Ph.D. London: 
W. B. Clive, University Correspondence College Press, 
18, Booksellers’ Row, Strand, W.C. 1s. 

This is the latest issue in “ The Organised Science Series,” 
which the Univeraity Correspondence College Press is pub- 
lishing under the general editorship of Mr. William Briggs, 
M.A., and is quite equal in merit to those other little hand- 
books from the same source which we have already favour- 
ably reviewed. There is a great difference between a thesis 
on chemistry by some great exponent of the science and a 
hand-book compiled by an expert in the art of teaching for 
the purpose of aiding the reader to pass examinations. This 
is undoubtedly the object of the books which are issued in 
“The Organised Science Series,” and whatever views we 
may hold regarding the examination-wallah, we are 
bound to admit that these books which are primarily 
intended for his needs do not miss their mark. The matter 
in the little hand-book before us is well arranged according 
to an intelligent system, and the explanations are lucid and 
concise. We have tested some of the instructions for making 
certain of the more complicated experiments, and find them 
accurate and clearly put. We do not imagine that any 
student, however earnest, will rise to any greatness who 
learns all his practical work out of books: we think the 
German system of teaching the better, and our opinion is 
јавіібеа by the results. But as an aid to the student when 
he cannot consult his master this book is excellently 


designed. 


A Pocket Electrical Dictionary of Electrical Words, Terms, 
and Phrases. Fourth Edition. By Epwin J. HOUSTON, 
Ph.D. (Princeton). London: Swan, Sonnenschein and 
Co., Limited. 

A very handy and comprehensive collection of electrical 
words. We have examined a considerable number of the 
explanations of terms, and they appear to be as satisfactory 
as the limits of space permit. We notice billion is used to 
represent 10° and trillion 1012. Usage on this point seems 
to differ. Dr. Houston's practice corresponds with the 
French, while“ Encycl. Britt.” gives billion as 10’, że., the 

uare of a million; and trillion as the cube of a million, 

This corresponds with the practice that we learnt at school. 
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HIGH SPEED COMPOUND VERTICAL 
ENGINE. | 


THE accompanying illustration is that of a high speed engine 


for central station electric lighting or transmission of power, 
manufactured by Messrs. W. Н. Allen, Son & Oo., of 
Bedford. P 

The engine is of the three-crank double-acting compound 
vertical type, capable of indicating 550 horse-power when 
running at a speed of 300 revolutions per minute, and sup- 
pliedlwith steam at а prersure of 120 lbs. on the square inch 
at the engine stop valve and non-cordensing. ‘The cranke 
are placediat (qual angles of 120°, and the adoption of the 


pressure maintained is about 15 lbs. per square inch, which 
serves to flood the working surfaces with oil when the pres- 
sure is relieved on the up and down strokes, во that when 
the pressure is again restored, a film of oil is interposed 
batween the bearing surfaces. | 

The cylinders are mounted on a cast-iron trunk with inter- 
mediate distance pieces. The pus and valve rods pass 
through glands in the top and bottom of these distance 
pieces, во that in the first place oil cannot pass up into the 
cylinders and во work into the boilers if the engine is con- 
densing, and in the second place, water cannot enter into the 
tronk chamber and gradually wash out the oil. The trunk 
is fitted with three hinged doors at the front and two doors 
at the back, во that easy access can be obtained to the 
interior. The whole of the working parts are of Siemens- 


three lines of working parts inptthis ard similar engines for 
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central station work has been brought about by the necessit 

for an extremely even turning moment when they are use 
for parallel working of alternators. This design has further 
roved to be accompanied by other incidental advantages, 
both to the manufacturer and user. ‘The three pairs of com- 
pound cylinders (each pair arranged at tandem, 12 inches and 
21 inches diameter x 10} inches stroke), with their working 
ts being exactly similar to one another, the wear of the 
rings throughout the engine remains perfectly uviform 
under all conditions of load, and no question of securing the 
proper proportion of work b:tween a high pressure ‘and low 
pressure cylinder, when placed side by side, arises. The 
smaller size of the parts also enables a high speed to be main- 
tained, and makes the dynamo proportionately more econo- 
mical. The system of lubrication is that which of recent 
ears has found great favour with central station engineers, 
the oil being forced by a pump driven from eccentrics on the 
crankshaft through a series of pipes to each journal. The 


Martin steel, capable of withstanding a tensile stress of 28 
to 32 tons per square inch, with an elongation of 27 per 
cent. in 2 inches. The pins for crossheads are of a special 
steel, which is chosen for its suitability for case-hardening 
without becoming too brittle. The valves are of the piston 
type strung ona rod with suitable distance pieces and with а 
powerful spring at the top so as to allow в certain amount 
of flexibility. Each set of valves can be withdrawn and 
examined by removing the valve cover on the high pressure 
cylinder. Each pair of high and low pressure oylinders 
with their valves is bored out after they are fixed and bolted 
together, so that when finished the cylinders and valves are 
true and in line. The pistons are made of wrought-steel, 
and are fitted with Rowan’s patent piston oe À 
sensitive governor acting on the throttle valve through 
levers controls the speed of the engine, so that the 
momentary increase in speed when the whole load is thrown 
off does not exceed 10 per cent., the rise in speed from full 
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load to no load. being from 2 per cent. to 3 per cent. of the 
full load speed. This size of engine is suitable for а 350 
kilowatt dynamo, and has been supplied both for electric 
lighting work with single-phase alternator, and for electric 
transmission of power with a three-phase alternator. The 
steam consumption at full load is 214 Ibs. per I.H.P.-hour 
when non-condensing, and 18 lbs. per B.H.P.-hour when 


condensing. 


THE PROBLEMS OF THE DISTRIBUTION OF 
ELECTRICITY IN OUR GREAT CITIES. 


ACCORDING to Electricity (New York) of October 12th, the 
electrical engineers of that city are somewhat excited with 
regard to the promotion of the New York Gas, Electric Light, 
Heat, and Power Company, a company registered on October 
3rd, with a capital of £5,208,000. It is believed that this 
company has been based upon a combination of existing 
companies, since it is known that one of the chief objects of 
the new company will be the distribution of electricity for use 
in New York. The Metropolitan Traction Company, whose 
cable system of working their lines is row in process of 
transformation to admit of electrical traction, is one of the 
companies which it is expected will be taken over; and the 
conduits which are now being laid for the electric cables 
in Broadway, are much more numerous than the traffic would 
seem to demand. 

This fact is taken as an indication that a portion of the 
number will be used for lighting and general distribution 
purposes, ard if this is the case, the “combine” will not be 
without its advantages. When London has reached that 
stage of electrical development already arrived at by New 
York, and electric street cars supplied with energy from 
underground cables, run through all the outlying districts 
of the metropolis, acting as feeders to the underground 
railwaya that connect the various portions of the central zone, 
Londoners may be inclined to hail with satisfaction any com- 
bination which lessens the number of separate companies 
interested in the service mains below the surface of their 
streets, We suffer many things already in the metropolis 
from the frequency of the interruptions to street traffic due 
to the laying or repairs of the gas, water, or electric lighting 
mains; and the amount of bad language used by hurried 
City men in the course of one year, attributable to this 
cause, is something too awful to contemplate. When to 
electric lighting mains are added electric power mains, 
hydraulic power mains, telegraph and telephone wires, the 
exasperation of Londoners from delays of this kind 

ill probably reach a pitch which can по longer 
find relief in language—however bad—and action of 
some kind will be demanded to render the breaking of the 
road surface leas frequent. Only two solutions of the diffi- 
culty seem possible. Either a combination of electrical 
Interests must be permitted to occur, and all distribution of 
electric current in any given area be thus placed in the hands 
of one company, or the local authorities must build subways 
in the main thoroughfares, and charge rent from the various 
gas, water, telegraph, telephone, electric light and electrical 
жуы companies who use them for their service mains. The 

tter plan is that which will probably be adopted in the 
model city of the future. The convenience and rapidity 
with which faults can be detected, or repairs effected, with 
such a system, without any obstruction to the street traffic, 
is apparent; and now that such a complex network of wires 
and pipes runs below the streets of our large towns and cities, 
the payments from the various companies for rent would pro- 
bably cover the interest on the initial outlay. But it is 
necessary to look ahead, and the action of the Metropolitan 
Traction Company, of New York, in laying a much larger 
number of cables than its traffic demands, is not without its 
lessons for Londoners. 


— ee ee —i1 


* We surmise that, within the County Council area, the decision 
Will be against the “trolley.” 


COMPARATIVE COSTS OF CABLE, ELECTRIC, 
AND HORSE TRAMWAYS IN 1895 AND 
1898. 


The following are the figures referred to in our leading 
columns :— 


Cuicaco Crry RAILwAT Company, 1895. 


—_ Cable. Electric. Horse. 


Total operating expenses per 


Car miles run ... 


car mile н .. 60444. 7:288d. 15 049d. 
Mileage in single track miles | 34 117 9 
Ratio of operating expenses 
to receipts ... is | 4969% 4095 80:07 % 
s. , 14,872,580 | 5,526,760 1.452.560 


METROPOLITAN STREET RaiLWAY Company, NEW YORK. 
12 months ending November, 1898 


| 


Cable. Electric. Horse. 
Maintenance of Permanent ,————_—— | ———-_—_ 1. 
Vay.— | Pence per Pence per Pence per 
cur mile. car mile. car mile. 
Materials and labour on track 
proper ese eee | 0580 0110 0:275 
Tube cleaners and oilers ... 0220 0:030 0 000 
Repairs to buildings ... .. 0015 0:005 0 050 
Saow and ice v m 0 065 0 020 0:030 
Repairs of cable and labour... 0 830 0 000 0:000 
Total .. 1:760 0 165 0:355 
Maintenance of Equipment, — 
Cars and vehicles 2 0 285 0:200 0 190 
Cable or electric equipment, 
tools, &.. єз 88 180 0:210 0 000 
Total. 0465 0410 | 0190 
Power.— | 
Repairs to steam plant T" 0 065 0015 0`000 
» n electric and cable | 
plant UN 85 ies 050 0005 | 0000 
Harness and stable equipment 0:000 0:000 0 09) 
Horses, renewals, feeding, | dr 
hostlers, &c. ies a 0:025 0:235 3 075 
Engine and power service, | 
fuel, light, and power sup- | 
plies... one hs e 0775 0:515 0:000 
Water ... 0 090 0 040 0:035 
Total. 1005 0840 | 3200 
Transportation.— | 
Conductors, drivers, inspectors, | | 
car lighting, oil, car house | 
expenses, &c. | | 3935 ү 3075 4:245 
General Evpenses.— | | 
Offices, clerks, damages, &c.... 1035 |! 06:0 0 935 
8 5 100 8 925 


Total operating expenses | 8:200 | 


11,991,404 | 7,110,090 | 15,994,012 
477% | 379% | 653% 


Total car milesge ... Ves 
Ratio of workiog expenses to 
receipts das has з 


STANDARDISING STEAM ENGINES. | 


raising tke question of the proper proportion of the parts of an 
e the Engineers Olab of Philadelphia got hold of a very 
difficalt subject. Years ago when all engines were of the original 
beam type, there was a series of rules for the sizes of parte. The 
rules were based on some unite as the cylinder diameter, and, we 
believe, they fairly corresponded with the general practice of the 
day. Such a set of rules was ob'ained by the writer—in apprentice 
days—carefully copied into his pocket-book, and he has never used 


them. | 

Sach rules never can be particularly usefal, certainly never bind- 
ing on the draughtsman. Practice and materials vary so quickly, 
and in the last 30 years we have passed from the era of cast-iron 


main shafts to the far different practice of to-day. 
Precedent is not a very safe guide in steam engine design. Precedent 


was for years allowed far too much weight in the design of single 
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acting engine shafts. It resulted in such dimensions as ruined some 
of the first makers of high speed engines, and were а terrible nuisance 
to users, and we have known users of engines to demand shafts 
larger than the maximum of the builders, and to find very great 
difficulty in getting them. Precedent, as exemplified in slow speed 
double acting engines, did not indicate that the shafts of some high 
speed single acting engines required to be abont six or seven times as 
strong torsionally as double acting engines of equal power. Thusa 
2 inch shaft might require to be from 34 to 3? inches diameter to 
transmit an equal power when the engine became single acting. 
Engines for stationary pu aro so very variously barnessed to 
work, and their whole conditions differ so widely, that standardising 
must bs very difficult. Makers vary so much in their choice of mate- 
rials, that standardising would imply even а standard material for a 
given part, and it is difficult to see how one could avoid & standard 
design, so that all makers would make exactly the same engine in the 
long run, as now tube makers are supposed to make the same tube. 
There would be no room for improvement, except along the lines 
followed by Americans in car details, which are settled by discussion. 
We are apt to imagine that all that is possible is known of con- 
structive materials. The American bridge engineers were at one time 
very confident on fibre stress and load calculation, and puffed up 
their pin connected bridges as compared with English wasteful 
riv structures. There was some basis for their ments, and 
very much was learned from American methods of calculation and 
construction for such carefully and most economically designed 
bridges, allowed each part to bear its intended load, and did not, 
ing pin connected, allow surrounding parts to absorb excesses. 
Hence the rapid failures of floor beam connections, &c., which drew 
attention to the neglect of impact and reverse stresses, and gave proof 
to Wöbler's theory of stress action, theneglect of which by high speed 
engine builders has had so many disastrous results in broken shafts. 
The shallow man is apt to say that cravkshafts are peculiarly weak, 
and he points to broken crank axles in locomotives, and tells you they 
cannot be made strong enough. This is because be does not 
recognise the whole of the stresses involved, nor does he 
realise that in a locomotive the space is limited rather than 
the desire to s hen. Bo long as makers of stationary 
steam engines make different designs, they will, rightly or wrongly, 
adopt different proportions. Different parts are so very inter- 
dependent, that if oneis changed others must follow. Anapparently 
weak shaft at the boarings may run cool by virtue of a large middle 
diameter, for the shaft will not deflect. An ideal design of crank- 
shaft would start out first аз a paraboloid structure to carry a heavy 


centralload. 'The crank end would then be designed with a view to 
resist the torsion and bending steam stresses. A thin ehell would be 
added at the central díameter for torsion stress, and the middle 
diameter would then be strong for both bending and torsion. This 
shell would be carried the fall length of the paraboloid at the proper 
thickness to take the torsion atress all along. Thus in the figure, a, 
is the spindle to carry the bending stress to the inner edge of the 
bearings, B is the piece of neck large enough to take the crank 
stresses; в is continued ав а gradually reducing shell over the spindle, 4. 
This shell, anloaded by any central load, will carry all the torsion stress, 
and the centre piece, a, would be unnecessary but for the fiy-wheel. 
The point of the spindle, however, would possess no shearing resist- 
ance. To resist shear a second shell, с, is put on of a section 
to resist shear decreasing to nil at the centre. The maximum 
thickness of o must, for practical reasons, be continued, as D, over the 
neck, в, and an end, x, which must be in diameter than c, to 
avoid a crack forming at /, must be joined on to c. The dotted lines 
show further metal put on to bring the outline of the shaft to a prao- 
tical form for attachment of wheels or eccentrics, but if this final 
outline contain all tbe others the sbaft will have а margin for defects 
or contingencies, and though it will be made a solid forging it will 
take care of the vanous stresses provided for by the detailed por- 
tions, and it will matter nothing to tbe designer which part takes 
care of the bending and which pes of the shearing or torsive stresses. 
Ia this respect the shaft resembles a solid riveted bridge, and it is 
stronger than if built up of carefully fitted central spindles and 
shells. If it should fail, however, it cannot so readily be discovered 
by what cause it failed. All that can be known is that the sum 
of the atresses exceeded the sum of the sections. 

As a rule shafts fail at the necks. Tais does not necessarily 
mean that the shaft was too weak there, for it may have been cen- 
trally weak, and the undue defiection caused thereby may have 
caused the neck to become hot, and even a larger neck would become 
even hotter. An enlarged middle diameter might even enable the 
neck to be reduced witb advantage. The synthetic design of a 
structure is a useful study, in that it trains the mind to discover all 
the streases. In the example given the designer is confronted with 


two factors of prime importance :—The central weight which makes 
for deflection, and the very serious nature of crank-bending stresses 
which points to the necessity of three part brasses to support the 
шы ee V in the 
figure on purpose. e part, 5, sho o-fold, a central 
for torsion and an outer shell to resist bending. Іа carrying out knis 
in practice, it would be found that the part D, put on to fit against 
the part с, would probably be the part necessary for bending, and 
not added simply for constructive purposes. 

Practical experience has evolved large engine shafts almost iden- 
tical in shape with the form of our sketch. Departures from the 
form have often had bad results. We do not kaow that much atten- 
tion has ever been accorded to crankehafts beyond the necks, to which 
Rankine gave some attention. Middle diameters were entirely neg. 
lected until the advent of heavy rope drums and hot necks. These 
occurred because deflection threw all the load on the inside end of the 
bearings. This showed two faults: first, a too small middle diameter; 
and, secondly, an omission to incline tbe bearings inward to the same 
slope as the ebaft. This led to the use of swivelling bearings by 
Hick Hargreaves for selt-adjustment. 

The resistance of steel to the various stresses of bending, shearing, 
and torsion is so various, that the individual treatment of every stress 
а proper an оше Their treatment, as а whole, can be empirical 
only, and blinds one to the true state of things. 


FEED WATER HEATERS. 


Тнв importance of feed heating is so grest that one wonders to note 
the tone of argument which is employed in Mr. Halliday's recent 
paper before the Institute of Marine Engineers. No steam plant of 
any size in the textile districts has beer fed other than with hot feed. 
Very commonly the economiser beats the feed to boiler temperature 
and the boiler adds latent heat only, and so acts under best thermo- 
dynamic conditions. Where there are no economisers and the engine 
is of high pressure type, the exbauet steam will usually be found to 
be employed to heat a coil, preferably on the counter current system. 
Anything is better than a cold feed. Even the injector which pre- 
vents the exbaust steam being employed is an economy in that it 
keeps the boiler always hot, promotes circulation thereby, and eaves 
the plates. When heating by the exbaust steam, Mr. Halliday struck a 
true note when he said possibly this did not represent all the gain; 
he produced evidence to the effect that even where feed heating was 
done with live steam there was economy simply because the water in 
the boiler was always fully alive and in free motion, sweeping rapidly 
over кр and abstracting heat better from the gases. 

In feed heating by waste gases, the heat lost by the gases showed 
the entire gain, but it did not, however, show the gain in durability 
of boilers. In feed heating by steam ‘taken from the L.P. or other 
receivers, the gain might be, and probably was, increased by the 
better heat absorption of the boiler. It was rather a platitude to tell 
his hearers that there was a saving by using a waste gases feed heater, 
or to argue that there wasasaving. The subject is past argument 
at this day. As between a feed at 50° and 212°, the economy is 17 
per cent. Mr. Halliday talks of trials made to ascertain if any 
dig was gained by a hot feed, and details the observations 

e. ; 

More to the point were statements that economy followed on more 
rapid water movement. As between velocities of 0'1 and 0:3 metre 
per second, the rate of increase cf transmission rose rapidly, and less 
so when the s rose from 0'1 to 1'1 metre, but there was still a 
rise in efficiency. Mr. Yarrow had split his boilers into two, a water 
beating and an evaporating section. This, of course,is only follow- 
ing out stationary engineers’ plans, who bave for years -— divided 
their boilers into two parts, and it is in struggling against the system 
that water-tube boiler people make the mistake of thinking they can 
get round Nature by using tubular boilers. Of course, they cannot. 
The amount of evaporation of a water-tube boiler cannot be such 
that the back down comer tubes are much lower in tem ure than 
the boiler generally. If they really are, as claimed, so much colder, 
тем = Ин rapid circulation be claimed which would instantly alter 


Mr. Halliday evidently wished to lay stress upon the im ce 
of circulation ia promoting heat absorption, but the whole paper 
reads like a sudden discovery of feed heating as though no one had 
ever done such a thing before. The point was raised by Mr. Haw- 
thorne whether it would not be better to exhaust to the atmosphere 
and heat the feed by exhaust steam up to, say, 190° or 200°, than to 
run condensing, and only heat the feed to 120° by exhaust steam. 
He looks at the 12 or 13 Iba. of vacuum as of much less importance 
than it was in the days of lower steam pressures. If the condenser 
were abolished, the indicator diagram of the low pressure cylinder 
would often be very small, and we are inclined to doubt the economy 
of high pressure (f.e., non-condensing) working, even where steam 
pressures are high. 

Practically condensing means working to a lower limit of temperature 
by about 100°. Even steam at 295 lbs. boiler pressure has only 881 
of absolute temperature. To exhaust at 220° or 120° implies a lower 
limit either 711° or 611°. The ueual efficiency equation would show 
a nominal difference as between 0193 and 0 306. In other words, the 
condensing engine should be fully 50 per cent. more efficient as a heat 
engine; or with a boiler pressure of only 100 lbs., the no 
efficiency of a condensing engine would be 0235, or considerably 
above that of a non-condensing engine with boiler pressure 295 lbs. 


Obviously the theoretical efficiency is not fully secured in any one, 
ey y коше! n aay An 


but the figures will be sufücient to show tbat 
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lightly be thrown away. There is so much heat in the exhaust steam 
tbat only a small proportion of it can be utilised in feed heating. In 
manufacturing industries where much heat is required it is often the 
case that engines are worked condensing that would be far better 
employed exhausting to the water tanks in place of much live steam 
being employed in water heating. But this is an entirely different 
matter and on board ship cannot apply. Those who argue for sup- 
pressing the condenser are apt to simply compare the ratio of the 
vacuum, say, 12 lbs., with the old-fashioned pressure of 60 lbs., and 
again with the newer pressures of 200 lbs. In one cass the ratio is a 
fifth; in the other about a sixteenth. Ergo, economy by condensing 
only abont five-sixtecnths what it was in the old days. But in the 


formula a the value of 100° is not so seriously different for 
1 
a wide range of temperature absolute. 

Condensing msy be more important for low pressures of steam, but 
there is not tbe serious difference that a superficial consideration of 
pressure ratios would indicate. We have sometimes thought that А 
good deal of complication and weight might be saved and very little 
economy sacrificed by the use on board ship of the ejector condenser, 
which should work well with the unlimited water supply available 


at sea. 


THE ELECTRIOAL ENGINEERS R.E. 
(VOLUNTEERS). 


13, Victoria Street, S. W. 
REGIMENTAL ORDERS. 
Тнв following promotions are made :— 


| 


а | Rank. | Name. | Promotion. Date. | 


| . Nu caen | O OBR 


. 'То be Quarter- Nov. 1 


| 
20 | Bapper E. Rorke 
| | Master-Sergt. | 
14 Sapper H. W. Jessup ... ... To be Bergeant Nov. 1 
28 | " J. H. S. Phillips " |» 1 
94 „ W. S. Entwistle » |» 1 
27 | » W. Bunn os ” 2 
65 | ” T. Brown | ” „ 2 
21 | " L. Birks T m TP IT] : ” 3 
7 | w JE Lister n „ 3 
104 „ A Oharto  ..  .. " » 3 
34 | » | C. H. Warren tee [T » | $9 4 
30 " J. H. Field Tp ” | 5 
17 „ FH. F. Bigge 1 n 5 
49 " G. A. Poynton - — n » 7 
44 | » | 8. В. Marshall T wes | n » 8 
62 | Sapper В. Pontifex ... To be Corporal Nov. 8 
25 | M Н. Н. Bicker Caarten T | » 9 
35 | „ |A.F.Evans .. | „ 9 
36 „ H. Hamilton » » 9 
n | F.W. Dalton » " А 
» E.G Sheppard »" » 

31 | B | J. Stone. : " » 10 
29 „ | E. E. Wiltshire... i » » 11 
71 | " E. V. Watson ... " » 11 
102 » | H. Walker 85 " | » 11 
119 » A. H. I. Grabam . " » 11 
120 б T. O. Mallings ... .. " „ 11 
42 » | W.G.Webb .. .. | н » 12 
40 M | . Е. Carpenter... P " | » 14 


ee) 


By order, 
(Signed) D. BRADY, Captain, R. E., 


Adjutant Electrical Engineers, R. E. (Vole.) 
November 29th, 1898. | 


LONDON COUNTY COUNCIL. 


On the reception of the report of the Highways Committee, at the 
weekly meeting of the County Council on Tuesday, Mr. Phillimore 
asked the chairman whether it waa a fact that the Postmaster- 
General had agreed to grant a telephone license to the Corporation 
of Huddersfield. 

Colonel Еовр inquired whether the Postmaster-General bad 
ai dt to the last letter forwarded by the County Council, and 
Whether it$was correct that a license to establish a telephone system 
in Bedford had been refused. 

To reply to the questions, Mr. J. W. BENN expressed the belief 
that a license had been granted to Huddersfield, and been declined in 
the case of Bedford. With regard to the representations made by 
the Council, no further communication on the subject had been 
received from the Postmaster-General. Ав to the question of work- 

tramways, raised by Mr. Boulnois, the speaker stated that 


the committce would hardly be able to report upon the subject until 
they had received the advice cf the chief officer who been 
appointed that day. | 

The Finance Committee reported having considered sn spplication 
from the Battersea Vestry for sanction to borrow £8,541 for the 

urchase of property for the extension of their electric light station. 
e property comprises two lots put at £2,200 and £791 respectively, 
and vacant land placed at £5,550. On this point the Committee 
say :—" Under the circumstances of the case, the Council's valuer 
sgrees that the amounts of the first two items, although in his 
opinion higb, may be sanctioned. He cannot advise that a like 
sanction should be given in full to the amount (£5,550) paid for the 
vacant land. The Vestry have explained that, as the land in question 
was the only land available for the extension of the electric lighting 
station, they were practically compelled to submit to any terms which 
the owner might dictate, in order to obtain possession of the site. 
The valuer, however, is unable to recommend the Council to sanction 
the borrowing of more than £2,700, and even this he considers a very 
high figure, in respect of this item. The Vestry do not appear to 
have taken any steps for obtaining compulsory power to acquire the 
property, and we do not think that the Council would be justified in 
sanctioning the borrowing of a larger sum than that specified by the 
Council's valuer." 

The Committee therefore recommended that the sanction of the 
Council be given to the borrowing by the Vestry of £5,630 towards 
defraying the cost of purchase of certain property for the | sod of 
the extension of the electric lighting station, at £3 2s. 6d. per cent. 
per annum, and the principal being repaid by equal annual instalments 
within & period of 60 years from the date of the loan. An attempt 
was made to get the recommendation referred back to the Committee 
for farther consideration, on the ground that it was unfair to treat 
the Vestry in this manner. This was, however, unsuccessful, and the 


report of the Committee was adopted. 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS. 


Tun adjourned discussion on Prof. S. P. Thompson’s paper 
on “ Rotatory Converters” was resumed on Thursday 
evening last week at the Institution of Electrical Eagineers. 
The speakers did not confine their remarks to the subject of 
the paper, but those who dealt with “convertere,” contri- 
buted some interesting and valuable information. 

Mr. Field, the first speaker, was perhaps the most experi- 
enced designer of “ converters” present, and his remarks 
were listened to with attention. He first amplified the des- 
cription given in the paper of the appliance illustrated in 
fig. 14, and stated that as actually constructed it differed in 
a few detaile, such as connections, from the form depicted. 
He proceeded to deal with the question of exciting currents, 
and the effect of excitation on the working of converters, 
and then referred to his experience with short circuits, one 
converter remaining in step, although a severe “short " came 
on the mains to which it and the cables were connected, after 
the short it came up doing its work well. But in this case 
the excitation was by а separate exciter. When motor- 
generators were used he had found that lagging took place, 
and the station shut itself down antomatically, even five 
seconds of a short was more than sufficient. 

Respecting heating at pole pieces, he mentioned that the 
Oerlikon converter had solid poles, while the Central London 
one had laminated poles. If the solid poles were uted, heat- 
ing at the tips would be found, while if laminated the 
machine hunted more or lees. Some particulars of methods to 
arrive at variable voltages and experience in parallel running 
followed, which cannot be abstracted without losing much of 
their point but will repay perusal inthe Journal. Mr. Field 
agreed that the tendency in design is to reduce polar air-gap 
and work with a stiff, bristly " field, terms which gave rise 
to come amusing references later in the discussion. 

Mr. Swinburne followed in his lightest and most taking 
style, although he was not afraid to state that he had not gone 
into the matter very closely— certainly not as closely as the 
last speaker. He defined а converter as an apparatus into 
which power is poured at one pair of terminals, and this is 
poured ont at the other end of the machine. А rotatory 
converter has only to work its own commatator, except with 
alternating currents, when it has to do more and store up 
energy at one part of the revolution to give it out at 

anotber. | 

Air space, Mr. Swinburne regarded and believed it was 
generally so stated now, is not required to obtain space for 
the windings, but to avoid cross-induction. He thought 
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sparking at brushes, or, rather, the non-sparking, of motor- 
generators was understood very early in the eighties. 
Coming to the see-sawing of converters, this is part of a 
very much larger question—the hunting of machines in 
general, Mr. H. E. Harrison was one of the first to point 
this out, as the result of some experiments at Faraday House 
come years ago. Mr. Swinburne believed the explanation was 
given by an article of his own in Zndusíries some years ago, 
the argument being that if you have two alternators iu parallel 
and one is doing а little more than the other, and than it 
ought, it tends to correct itself, but does not stop when it is 
jnet doing the right amount, but oversteps the mark and 
does too little, coming back again until it does too much, 
and so on. Lord Rayleigh in 1880 bad pointed out the 
action in dealing with electrically-driven tuning forks, an 
arrangement which was workable because the coil of the 
magnet has self-induction, and the lag in magnetisation is 
the cause of the thing working. If a machine corrected 
itself instantly it would have no tendency to get out of 


step. 

Talking of hard thinking led Mr. Swinburne to recom- 
mend the investigator to work out problema for himself by 
the aid of tracing paper, sketches, and discs, во that the 
position of things at any instant could be followed. The 
calculations looked very complicated, but could be under- 
stood in this way. 

Then followed the hit of the evening. The audience 
were intensely amused by being reminded tbat the meeting 
was for electrical engineers and not an attempt at a high 
school for girls, ergo, “rotary” was defensible. One 
naturally expected something to follow in vindication of 
“dynamotor,” a child of Mr. Swinburne’s, born in 
Industries’ old office years ago, and those in the 
know expected to hear the ever-laughable chestnut of the 
distracted sub-editor v. our old friend “J. 8." Мог 
were they disappointed. “It was quite indefensible 
undoubtedly,” but there it was, and Mr. Swinburne pointed 
the joke. “No wonder the ‘sub.’ objected, had he not 
been spending hours over such literary items as ‘copper 
pigs dull and slumping,’ or words to that effect. 

Mr. Eson first congratulated the author of the paper, 
and then referred to the early converters exhibited at the 
Frankfort Exhibition. He gave some figures of his own 
tests on a dynamo fitted with slip rings, and then opened up 
a broad question—the great difficulty of determining whether 
one should use a rotatory converter or a motor-generator ; 
the former are being pulled out to be replaced by the latter, 
and the reverse. Не thonght rotatory converters bad their 
sphere mostly in tramway work. 

Mr. Esson was followed by the secretary, who read a well- 
considered contribution from Mr. Hobart, dealing priacipally 
with the surging, hunting, or see-sawing of converters in 
parallel, and tracing most of the difficulty to irregular or non- 
uniform turning moment in the engine. Data regarding 
efficiency, and a warning respecting the disturbing effects of 
concentric cables—cured by the adoption of triple-core 
cable—rendered this item interesting, but difficult to appre- 
ciate at its true value when read. 

Mr. Mordey referred to the device of putting a short 
circuited coil round the field magnets as an improvement 
upon allowing the steadying current to circulate in the poles 
themselves. He then expressed the hope that we shall soon 
get a broad discussion on two and three-phase working, as а 
splendid opportunity ргевепів itself for examining the whole 
question. 

Mr. Lawson contributed a series of questions, and gave the 
information that at Rome, although converters are used um 
to 60 kilowatts, above that size motor-generators are installed. 
Prof. Carus Wilson and Mr. Thomas gave lengthy and 
abstruse explanations, which will assist those who study the 
subject in the Journal, and Mr. E. К. Scott saw no reason 
why converters should be used in tramway work at all. 

rof. S. P. Thompson replied by practically showing that 
one speaker had answered another. He answered many of 
the questions, and then ed to demolish those who 
used the term “ static,” when a “molecular” transformer is 
meant, and challenged Mr. Swinburne, and those who agree 
with him, to substantiate their right to the use of the word 
“rotary.” It is really high time that nomenclature should 
be purged, and useful terms of reasonably good literary form 
ле нА adopted, and we congratulate the Professor upon 


the stand he has made for pure English and well defined 
terms. 

The President announced that the next meeting will be 
held on the 8th of this montb, when. Dr. Oliver Lodge will 
read a paper on “Improvements in Magnetic Space Tele- 


graphy.” 


CORRESPONDENCE. 


A Few Questions about Cyclic Electrolysis. 


May I ask the writer of the article which appeared in 
your last issue, pages 788, 789, why he calls it “The 
Cowper-Cowles Electrolytic Cyclic Process for the Treatment 
of Refractory Ores ?” 

There is nothing in it which refers to an electrolytic 
treatment of ores ? 

Surely, it is not the revolving barrel arranged to run 
over the vate which constitutes the electrolytic method ? 

Is there such a thing as an electrolytic treatment of re- 
fractory ores ? 

What is a cyclic electrolytic treatment of refactory or 
non-refractory ores? j 

Is it really an advantage to produce spongy zinc? 

If we put aside the use of ап aluminium electrode, the 
superiority of which may be contested, we find that the 
Cowper-Cowles electrolytic plant, consisting of в revolving 
cathode, and an adjustable scraper, is nothing but the 
Tommasi system for electro - depositing metals, such as 
copper, lead, zinc, nickel, silver, &c., in which rotating 
discs are used which pass between two scrapers. 

By-the-bye, of what are made the anodes in the Cowper- 
Cowles cyclic electrolytic tanks ? 

There аге а few more questions to ask about this cyclic 
treatment of oree, but I am afraid to trespass on your 


space. 
= Cyclist. 


Oil Filters. 


I require a good oil filter for use in connection with con- 
densed water boiler feed, and would consider it а favour if 
any of your readers who have had experience with the 
various types of filters on the market will give me the results 
of such experience, and their opinion as to the moat efficient 


type of filter. 
"m W. Gibbings. 


Weat Bank Works, Widnes, 
November 26th, 1898. 


The Long-Schattner Meter. 


Just a few points in connection with your article on our 
meter. 
The relation between the current we allow to go through 


. the cell to that through the main resistance is approximately 


1:12. 

With regard to your remarks on the back E.M.F. of the oell 
and its effect on the very low loads, it is true we have 
recently experienced that the meters we have manufactured 
up to now, which are working with such success here, do not 
register correctly below 0'4 ampere owing to the very low 
P.D. across the terminals. We have now got over 
difficulty by raising the P.D. to the following :— 

0'6 volt drop at full load for 100-volt meters, 
and 1°2 volt drop at full load for 200-volt meters ; 
with this alteration we get absolute accuracy even with the 
smallest lamp. 

Of course, if our meter, besides being successful as an 
electricity meter, has also some beneficial effect on the human 
mind, we shall feel doubly honoured, but that certainly did 
not occur to us even when writing our prospectus. 


Schattner & Co. 
Евкивт B. ScHATTNERB, Manager. 
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Mr. Tesla’s Wireless Transmission of Electric Power. 


The latest proposal by Mr. Tesla might have been sug- 
gested after the perusal of **Delta's" articles on the Solar 
Electrical Hypothesis "—whether this is so or not, the theory 
is in strange agreement with the new solar theory. 

There is no doubt but that the rarified air in the upper 
strata of the atmosphere constitutes an excellent medium for 
the transmission of electrical en of high potential, but, 
and referring to “Delta’s” graphic diagrams, we find that at 
the height of 12,000 feet above the earth’s surface, that the 
electrical potential will be equal to 15,000 volts, zo that it 
would be interesting to learn from Mr. Tesla, what is the 
voltage he intends to employ, and what remedy would he 
adopt to prevent the diversion of the energy to earth daring 
very wet weather. 

. Mr. Tesla’s interesting proposal, although it may not be 
found to be immediately practicable, is evidence of the par- 
ticular character of the direction, which the observation of 


advanced scientists is now taking. 
Cosmos. 


Brighton Breakdown. 


In reply to your correspondent “ Н. C. L.,” I would point 
out that the state of mind of those engaged in the engine 
room at the time of a serious breakdown, and the rapidity 


- with which events succeed one another are not conducive to 


accurate observation, and that consequently any estimate, as 
to length of time, &c., must necessarily be somewhat of the 
nature of a guess. In view of this, it is not possible to 
answer ваю 1, 8, and 4 with any degree of certainty. 

To take the questions, however, in their order :— 

1. This might have been anything from 2 to 8 seconds, 
the cut-out falling at, or immediately after, the time that the 
light commenced to die ont. 

2, Tbe engines are all of the Willans central valve, single 
acting type, direct coupled, and are governed by the usual 
centrifugal governor acting on a throttle valve. Two of the 
engines, including that driving the faulty machine, are further 
fitted with automatic variable cut-off gear. 

8. None of the staff engaged at the time are able to make 
any clear statement on this point, though the impression 
exists that the engines rapidly regained speed, being caught 
by the governors. 

4. The five remaining cut-outs (the two balancers were not 
d with minimum cut-outs) as far as could be judged 

come out approximately together. 

If * H. C. L." will study the characteristic curve of a self- 
exciting shunt dynamo, he will realise that it is only necessary 
to make the perfectly reasonable assumption, that the short 
circuit increased the current from each of the remaining 
generators, up to their limiting values, 5% /s the cut-out of 
the faulty machine dropped, in order to satisfactorily account 
for their failing to take up the load again after, 


Wm. C. P. Tapper. 


BUSINESS NOTICES, &. 


The Alleged Perjary.—At Bow Street, on Tuesday, 
before Mr. Lushington, John Limbrey Higgs, solicitor, Delahay 
Street, Westminster, appeared to an adjoarned summons charging 
him with having committed wilful and corrupt perjury in swearing 
In his e ion as a director of the I.E.S. Accumulator Company, 
in liquidation, that a mortgage on a patent purchased by the com- 
pany from him in 1896 had been paid off prior to August, 1895. The 
prosecution alleged that the mortgage was not paid off till October, 
1897, and then only that s receiving order against bim might be 
rescinded. Considerable evidence having been given by Mr. Edward 
Mann and others, the hearing was again adjoarned. 


Changes of Address.— The manager’s and secretary's 
offices of the Western and Brazilian Telegraph Company, Limited, 
and the London Piatino-Brazilian Telegraph Company, Limited, are 
removed to Winchester House, Old Broad Street, E.O., where all 
Communications are to be addressed. The transfer offices remain as 
heretofore at Blomfield House, London Wall, E.O. 

The transfer offices of the Brazilian Submarine Telegraph Com- 
pany, Limited, are removed to Blomfield House, London Wall, Е.С. 


| Electrica] Wares Exported. 
WIE Expire Nov. 29тн, 1897. | Warr Exprxa Nov. 29TH, 1898. 


& в. £ & 

Adelaide... A .. 12 0 Adelaide. Teleg. mat. ... 103 0 
Amsterdam 77 0 Alexandria ..  .. 106 0 
Antwerp. Elec. fuses... 47 0 i Sub. cable . 150 O0 
Buenos Ayres ... .. 50 0 Antwerp T» .. 85 0 
Bangkok Bs ... 480 0 Brisbane. Teleg. mat. 101 0 
Calcutta b .. 397 0 | Buenos Ayres ... 1,421 0 
Oanton ... s .. 30 0 | Oalcutta €— ..1,743 0 
Cape Town... .. 381 0 | OspeTown  .. . 229 0 
Colombo... € .. 40 O0 | Christiana ds . 84 0 
Constantinople ... .. 16 0 » Teleg. cable... 185 0 
Copenhagen .. 60 0 | Colom -— .. 105 0 
Durban ... oss .. 80 0 Copenhagen .. 20 0 
j (Miscellaneous Durban ... Jas .. 189 0 
stores 40 tons) А Teleg. mat. 12 0 
Hamburg .. 296 0 | East London ... .. 108 0 
Hong Kong  .. . . 150 0 Hamburg a .. 110 0 
Liban... m id 8 0 Hong Kong *. 171 0 
Lisbon ... - .. $96 0 | Kobe. Teleg.cable ... 65 0 
Madras ... 37 0 | Malaga ... iss . 70 0 
Malta... . 76 0 | Melbourne T: .. 32 0 
Melbourne ‘ 129 0 i Teleg. mat... 354 0 
Montreal ids 36 0 | Port Elizabeth ... .. 26 0 
Odessa. Teleg. mat. . 23 0 | Rio Janeiro, Teleg. mat. 5,136 0 

stend ... Е 40 0, Santos. Teleg. mat.. 156 0 
Port Said 65 0 | i Teleph. mat... 75 O0 
Shanghai ds ре Senegal. 55 knots su». 

(44 tons old teleg. wire) teleg. cable ... 68 
Singapore А .. 74 0 | Shanghai у . 110 0 
Bydney ... " ..1,290 0 | Singapore. Elec.detonators243 0 

Ие Teleg. mat. ... 2,117 0 | Stockholm ive ..1,700 0 
Syra  .. m .. 170 0 У Teleg.mat... 85 0 
Yokohama. Teleg.cable1,109 0 | Sydney ... ies ..1,097 0 

Valparaiso. Teleg. mat.1,186 0 
Venice .. . ... .. 230 0 
Yokohama ate .. 474 0 
Total £7,924 0 Total £10,974 0 
Foreign Goods Transhipped, 
Melbourne iu 42 0° Alexandria bus *. 220 0 
Amsterdam * 35 0 
Bom bay i. 4. 25 0 
Progresso. Teleph. mat. 188 0 
Total £42 0 Total £468 0 


— —— A | 


Action against the National Telephone Company, 
— Ол Tuesday, the 29th ult., in the Queen's Bench Division of the 
High Court of Justice, Mr. Justice Wills and Mr. Justice Lawrence 
sitting asa Divieional Court, judgment was given in the case of 
Holliday v. the National Telephone Company, Limited. Mr. Justice 
Wills, who gave the decision of the Court, said this was an appeal 
from the decision of Mr. Pitt-Lewis, Deputy Judge of the City of 
London Court, who had entered judgment for the plaintiff for £25, 
under the following circumstances :—Tbe defendant company were 
laying down some telephone wires at The Pavement, Clapham, and, 
in order to solder the joints of the tubes in which the wires were 
placed, they entered into an arrangement with a plumber, named 
Highmore, who contracted to dothe work at so much per joint. The 
work of soldering had to be performed to the satisfaction of the 
defendants’ foreman. While Highmore was melting the metal for 
soldering purposes, the berzoline lamp used for heating the receptacle 
in which the metal was to be melted exploded on account of the 
valve being defective. The result was that the molten metal flew 
about and some of it struck the plaintiff who was passing at the 
time, thus causing the personal injuries in respect of which he 
brought the action against the company. The case for the plaintiff 
was that the accident was due to the negligence of Highmore in using 
а lamp which was defective, and that as Highmore was a servant of 
the defendants they were liatle to psy compensation. The Court 
now held that Highmore was in no sense a servant of the company, 
but a master plumber, who was in the habit of accepting contracts 
of this nature. The Deputy Judge of the City of London Court was 
wrong in holding that Highmore was а servant of the defendant 
company. The appeal would therefore be allowed, and judgment 
entered for the defendants, with costs. 


Applications for Provisional Orders, &c., for Elec- 
tric Lighting and Tramway Works.—Since our last issue the 
following furtner notices bave been published in the London Gazette 
by the promoters of provisional orders, &c.:— 

Electric Lighting. Royal Leamington Spa (Midland Electric 
Light and Power Company); Midland Electric Corporation for 
Power Distribution, powers for extension of area under 1898 order by 
adding various districts in Stafford and Worcester; Balham and 
Falham (County of London and Brush Provincial Electric Lighting 
Company, Limited); Gorton Urban District Council; Merthyr 
Tydfil Electrio Traction and Lighting Company; Ohristchurcb, 
Pokesdown and District (Bournemouth and Poole Electricity Supply 
Company, Limited), also transfer of the Bournemouth (Brush) 1890 
order and the Poole and Branksome 1897 order; Barking District 
Council (supply and deal in electric wires, fuses, and fittings); Hythe 
Corporation; Metropolitan Electric Supply Company (powers to 
supply within the City of London); Bexley District Oouncil; Bootle 
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Oorporation (regnlation and y of electrical fittings, and the 
supply 5 energy outside арро ое Grays Thurrock Urban 


ibution Company); pene Urban Electric Supply Com- 
pany; Kensal Town (Bt. Luke, Chelsea, Vestry); Romford District 
Council; Lymington (Lymington Electric Light and Power Company, 
Limited); Newton Abbott (Urban Electric Supply Соору ; 
Shipley District Council; Twickenham and Teddington Electric 
Supply Company; Hythe, Sandgate, and Cheriton (Folkestone 
Electricity Supply Company); St. Marylebone (purchase by Vestry 
of portion of tbe undertaking of the Metropolitan Electric Supply 
Company); Lye and Wollescote Urban District Council; Penzance 
(Urban Electric Supply Company); Metropolitan Electric Supply 
Company (various powers re the City of London); Sandown and 
Shanklin (Ventnor Electric Light ard Power Company, Broad 
Sanctuary Chambers); Hendon (Electrical and General Engineering 
Company); Aylesbury Urban District Council; Eastbourne Corpora- 
tion (purchase of company's undertaking and other powers); Crow- 
borough District Gas Company ; Guildford Electricity Bupply Com- 
pany (extenaion of ares, &c.); Burelem Corporation. 

Tramways (with clauses for use of electricity).—Ilkeston Corpora- 
tion; Wrexham District (sale to Drake & Gorham Electric Power and 
Traction Company) ; Salford Corporation; Birkenhead Corporation ; 
Gateshead and District Tramways Company; Weston-super-Mare 
Tramways Company; Wallasey District Council; Eccles tion; 
Witbington District Council; Moss Bide District Council; Southport 
and Lytham (powers fo form a company, &c.); Exeter (powers to 
Messrs. F. Burt & Co, 80, Cornhill, E.O., promoters, to use electrical 
power on the trolley system on new tramways); Btretford Urban 
Oouncil; East Anglian Light Railways (Drake & Gorham Electric 
Power and Traction Oompany, for various electric tramways in 
Gorleston, Great Yarmouth, Lowestoft, and other places in the 
county of Suffolk); Houuslow and Twickenham Light Railways 
(Drako & Gorham Electrical Power and Traction Company); Dudley 
and District Light Railways Extensions (British Electric Traction 
Company); Southport and Birkdale (British Electric Traction Com- 
pany); Southport Tramways Company; Spen Valley Light Railways 
(British Electric Traction Company); South Staffordshire Light 
Railway (British Electric Traction Company); Barnsley and District 
(British Electric Traction Company); Doncasterand District (British 
Electric Traction Company); Colchester (British Electric Traction 
Company); Middleton (British Electric Traction Company); Brent- 
ford (London United Tramways); Doncaster Corporation Light 
Railways; Wolverhampton Tramways Company; Nelson, Oolne, 
and Trawden Light Railways (Burnley and District Tramways 
Company); Queensbury District Council; Olayton District Council ; 
Dudley and Wolverhampton Tramways Company (alteration of gauge, 
e'ectrical traction, &c.); Reading Oorporation ; Ilford Urban District 
Council; London United Tramways Company (extensions, Hanwell, 
Ealing, Acton, Heston, Isleworth, Twickenham, Hampton Wick, 
Teddington). 

Sundry Bills —The National Telephone Company is promoting а 
Bill to dissolve the company and to form a new one. One clause in 
the Bill reads:—"'' To provide that in the case of licenses acquired 
from Her Majesty’s Postmaster-General, the new company may 
acquire under such conditions as the intended Act will define all or 
some of the powers of the Postmaster-General in relation to the sab- 
ject of such licenses, and may make agreements with the Postmaster- 
General as to communication with and the use of the trunk lines of 
the Postmaster- General in connection with the telephonic system of 
{һе company or the new company." Conversion of e and 
various otber powers are also applied for. National Telephone 
Company (No. 2 Bill) is for similar powers connected with the 
dev орев: of the company's business. 

е Арр сано is pb ко to uir cid ei an Act “То amend the 

elegraph Aot, 1892, and fo pro t апу company or 

holding a license from the Postmaster-General (hereinafter called the 
licensee) autho them to exercise the powers of the Telegraph 
Acta, 1863 to 1892, in the event of the refusal of any of the authorities 
mentioned in sub-section (2) of section 5 of the Telegraph Act, 1892, 
to consent to the exercise by the licensee of the powers of the Tele- 
graph Acts, 1863 to 1892, may appeal a such refusal to such 
court, government ent, authority, arbitrator, or other person 
ав the intended Act may define, and to prescribe or define the proce- 
dure to be adopted in relation to such an appeal, &o." The notice is 
signed by W. E. L. Gaine (solicitor). 

The Central London Railway Company is applying for an Act of 
extension of time for the construction of , and various 
matters. 

The Liverpool Overhead Railway Company is promoting an Act to 
enable 16 to take a lease of the Waterloo - with - Seaforth and 
Great Crosby Tramways. 


Catalogues.—A new catalogue of electric light fittings 
has just been issued by Messrs. Samuel Booth & Co., of Birmingham. 
The list opens with a dozen pages, in which the various fittings are 
mentioned, their respective reference numbers, sizes, and prices being 


stated in 3 8 avoni 50 рр. of illustrations 
showing a num designs—for the m leasing 
and artistic—of wall brackets, pendants, аам ааа Mittinge 
ceiling fittings, table, floor, hall, and lobby lamps. Judging from this 
list, electroliers constitute the firm's strongest feature, although the 
various other fittings also evidence the careful design of the artist, 
Messrs. J. C. І, & Co., of Victoria Street, have brought out a 
price list of the De Laval “Svea” glow lamps. A number of pages 
are devoted to the various processes through which the lamps have 
to go in course of manufacture, a number of views in the works 
serving to illustrate the descriptive notes. Following, there are 
illustrations, sizes, and prices of various types of glow lamps forall 
sorts of purposes, glow lamp caps, Crookes tubes, also switches, 
cut-outs, and other electrical fittings. Messrs. Lyell claim, after a 
long series of very costly experiments, to have perfected their high 
voltage lamps, and are now putting on the market such a lamp with 
a single rigid, unsupported ent, which can be burned in either a 
vertical 5 position, and for which they claim long life and 


h efficiency. 

etre A. Vandam & Oo., of Victoria Street, have brought ont a 
new issue (October), of their aes of electrical accessories and 
electric art metal fittings, in which is brought together a good collec- 
tion of switcher, cut-outs, lampholders, switch and fuseboards, 
counterweights, arc and incandescent lamps, brackets, pendants, table 
and hall standards, electroliers, lanterns, silk shades, &c. Messrs. 
Vandam have given special attention to the requirements of the high 
voltage system, and claim that their fittings will meet the views of 
the most exacting central station engineer. The book sbounds in 
illustrations, those in the electrolier and figure standard sections 
being pa: ticularly striking. Some of the standards and lan- 
terns are among the most artistic and tasteful we have seen. 


Electric Heating. — At Uxbridge House, Ealing, on 
18th ult., Mr. H. J. Dowsing gave a demonstration of his t 


ч Radiant” heat (electrical) bath for applying radiant heat at high ` 


5 and localising it upon the limbs and organs of the 
у. 
' The Electric Exploitation Company.—On Friday, 
November 25th, before Mr. Justioe Wright, sitting as an additional 
judge of tbe Obancery Division for the purpose of dealing with 
applications for the winding-up of public companies, there stood in 
e list the petition of the Sussmann Electric Miners’ Lamp, 
Limited, asking for an order for the compulsory -np of the 
Electric Expioitation Company, Limited. On thecase reached, 
counsel for the petitioners stated that ons were in progress 
by which it was hoped the company would be able to. pay the 
creditors’ debts. In these circumstances it had been that 
the petition should stand over for three months. Mr. Justice Wright 
assented to the arrangement, but directed that notice of the petition 
should be given to any other creditors there might be. 


Electric Launches for Abroad.—The Thames Valley 
Launch Company, Limited, of Weybridge, recently despatched to 
Colombo, Ceylon, two of their y designed launch motors for 
use in boats which are to be built in Colombo; also two of their 
patent single lever controlling switches, and the stern tubes, pro- 
pellers, shafts, rudders, cables, fuses, c terminals, &c., to fi 
the boats out on their system. Everything was tested, , 
marked, and labelled, so that any one could fit the boat out. is 
& special feature of the firm's, which seems to be taking in the 
Colonies and abroad, where the hulls can be built, but where there 
is a difficulty in supplying the gear. 


Electric Pumping.—A Sydney paper says that the 
electrical pumping plant recently inaugurated at the Lithgow 
Valley's Company's pit by the Brush Electrical Engineering Com- 
pany has now been completed, and is working satisfactorily at the 
rate of some 5,000 gallons per hour. 


Electrical Enterprise in Germany.— The progress of 
figures: In 1889 only three companies existed, with paid ap ap 
ve com- 


capital, fully paid up, of nearly 5j millions. In this table the 
numerous com with а capital of less than £50,000 are not 
included, nor those whose business is not exclusively electrical At 
ар about rrr wa en invested here in —— a 
sum ore be greatly increased, some e com- 
panies having in contemplation a considerable increase of tha 
ca 


Electrical Fire.—It is stated that sparking from an 


im ly insulated electric light wire set fire to the floor of a house 
at wood, Gateacre, on 24th ult. 


Felten and Guilleaume,—It is reported that the exten- 
sive wire and cable works and businessof Messrs. Felten & Guilleaume, 
of Mulheim and Rhine, is being converted into a joint stock company. 


e plant in their gas engine department, 

announce AM Miey are in a position to give prom 3 
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The Julien Accumulator.—Die Ungarische Accumula- 
toren Gesellschaft is the name of a company which has jast been 
formed in Buda-Pesth with a capital of 1,000,000 kroner, to acquire and 
exploit the. Austrian and Hungarian patent rights in the Julien 
accumulator. 


Liquidation Notices,—In the matter of the Apostoloff 
Automatic Telephone Parent Syndicate, Limited, it was, on November 
8th, ordered in the High Court of Justice that the voluntary winding ар 
of the said company be continued, but subject to the supervision 
the Oourt, and any of the proceedings uuder the said voluntary 
winding up might be adopted as the Court should think fit. And 
the said Order provided for the appointment of a liquidator in the 
place of Joseph Woolf Cohen resigned, for the filing by the liquidator 
of quarterly reports to the Court as to the position of the winding 
up, for the taxation and allowance of the costs and remuneration of 
the liquidator. And that the creditors, contributories, and liquidator, 
and all other persons interested, were to be at liberty to apply as there 
might be occasion. The above notice iu the London Gazette is signed 
by Messrs. White & De Bariatte, 38, Holborn Viaduot. 

Meetings of the Western Canada Telephone Company, Limited, 
were held at 23, Jobn William Street, Huddersfield, on October 28th 
and November 15th, when it was resolved to wind up voluntarily. 
Mr. G. P. Norton, of Huddersfield, was appointed liquidator. 

A meeting of the British Insulated Wire Company (old company), 
will be held at the office of Messrs. Chalmers, Wade & Co, 5, 
Fenwick Street, Liverpool, on December 30th, for hearing an 
account of the winding up proceedings from the liquidators. 


New Edition.—The Ælectrician Printing and Publishing 
Company announce that a new edition of “The Students’ Guide to 


5 Cable Testing,” by Messrs. Fisher and Darby, is now 
y. 


Pearson v. Hartnell.—At the Leeds County Court, on 
29rd ult., a young man (R. Н. Pearson), claimed £280 12s. compensa- 
tion from Mr. Wilson Hartnell, electrical engineer, for injuries 
received whilst in bis employment. It seems that plaintiff was 
assisting in the removal of an armature from а lurry, and the man 
whom he was assisting let go of his end, so that two of plaintiff's 
fingers on his right hand were badly crushed. After the case bad 
been heard at length Judgment was given for the defendant, without 


Private Bills, —On Wednesday night the time expired 
depositing documents in connection with private Bills. Of the 
963 deposited, 14 were for tramways and 115 for electric lighting. 
vy? Ie the applications were 15 and 85 respectively in a total 


Sales by Auction,—On Tuesday next, at the Cambridge 
Street Works, Birmingham, Mr. H. Hendriks and Messrs. J. and L. 
Lea & Sons, will sell by anction in accordance with instructions from 
the receiver and liquidator of Winfield's, Limited, a modern and 
high-class stock of electric light fittings, including a large number of 
electroliers, brackets, pendants, lanterns, standards, &., &., in brass, 
copper, and wrought-iron. Oatalognes from the liquidators, 38, 
Waterloo Street, Birmingham. 

On Friday, December 13th, the same auctioneer will sell the cast- 
DET patterns and core stocks appertaining to the electrical and other 
ge 


“ Steam,"—We have received а copy of the above, which 
is the catalogue of the Babcock & Wiloox r. It contains many 
usefal figures and tables, and will be found usefal for steam users 
other than merely users of the Baboock boiler. There is a very 
guarded report printed, from Mr. Henry Robinson, which 
is capable of ambiguous rendering. The use of the word, 
“space,” is not clear and definite, and there are other ex parte state- 
ments which would have been better made definite or omitted. It 
is well known that, ae ordinarily constructed, water-tube boilers 
cannot burn bituminous coals smokelesaly, but this boiler has had 
adapted to it a so-called Scotch furnace, which is a step in the right 
direction, for it can be made very efficient, though a part of the 
arrangement is, in our opinion, capable of being very considerably 
improved. As made to-day the Baboock boiler is very 
different from what it was when first introduced into England, 
ATUM about it being brought to English standards as far as 

Williamson & Joseph, Limited, v. Lawrence and 
Bütcher.—In this action, which was heard by the Recorder and a 
common jury in the Lord Mayor's Court on Tuesday, the plaintiffs, 
electrical engineers, sued the defendants, electrical and sanitary engi- 
neers, of Stafford Street, Old Bond Street, to recover £11 14s. 5d. 
for electrical fittings supplied. The defendants raised а counterclaim 
in respect of alleged detective materials, Mr. Robert Fisher was 
called, and said he was the secretary to tho plaintiffs. Their terms 
were monthly account, and their pay day was the first of the month. 
He (witness) bad applied to the defendants for payment of the 
acconnt on several occasions, and on the last occasion some complaint 
was made as to certain electric switch la npholders being defective. 
These goods had been delivered two months before any complaint 
was made. Mr. John Hart, manager to the plaintiffs, said that no 
complaint was received from the defendants as to the fittings supplied 
until they (plaintiffs) were pressing for payment. Mr. Lawrence, a 
member of the defendant firm, was called, and said that the four 
dozen lampholders were used in one of their contracts, and when the 
Current was switched оп it was fonnd that they were defective. 
They were found faulty in Septembar. Tae holders were sent direct 
to the job, and had not been tested before being sent there. He had 
been waiting to receive a detailed statement from ths plaintiffs, and 


‘within two days after that was received the present action was 
brought. Hebad tendered an amount of £8 2s 5d., being the amount 
of the account less asum he claimed as damages for the defective 
lampholders. The jury, says the City Press, found a verdict for the 

laintiffe for £8 2s. 5d., and for the defendants on the counterclaim 


or £1 10s., the defendants to return the goods. 


ELEOTRIO LIGHTING NOTES. 


Barking.—The Lighting Committtee recently resolved 
that Mr. E. E. Hoadley, of the Worcester Corporation Electricity 
Works, be appointed resident electrical epgineer. A letter was 
received from the contractors for free wiring and fittings, asking 
particulars of the Council's proposal under this bead. It was decided 
that, subject to the engineer confirming the estimates given by him 


of the cost of the fittings, the following be proposed as the charges 


to be made for free wiring, including the supply of fittings to pre- 
mises, viz.: An extra charge of 14. per unit on al] electricity con- 
sumed, or & charge of 18s. per point, payable by three yearly 
instalments of бэ. eacb, or а payment of 12s. per point on completion 
of the work. The plant and machinery for the electricity works is 
in a forward state. Some of it has been tested, and other is ready 
for delivery. 

Barmouth.—The Council is inclined to sanction Mr. 
David Davies proposed application for a provisional order, but terms 
will have to be inserted for optional purchase at the end of ten years. 
The Lighting Committee is going into the details of the matter, 
The Council objects to overhead wires. 


Barnet.—The Board of Trade has had under considera- 
tion the 1893 Local Board provisional order, and has asked the 
District Oouncil what it proposes to do in the matter, before the 
question of revocation is dealt with. The Council replied to the 
Board, stating that various difficulties had stood in the way of taking 
the order in hand until recently, but an arrangement has been 
arrived at. 

Bath.—At the last meeting of the Electric Lighting 
Committee a communication was received asking the committee if 
they intended to resist the claims of Mr. Rucker as set forth in his 
action against the London Electric Supply Corporation, and whether 
they were proparea to assent to the proposals which bad been sab- 
mitted. The chairman explained that the committee passed a resolu- 
tion upon this matter some time bauk to the effect that they did not 
see their way clear to entertain the suggestion at the present 
moment. The clerk advised the committee to let it stand over. No 
action had yet been brought against the committee, and it would then 
be quite time enough to go into the matter. The matter was referred 
to the General P ses Committee. Mr. Gatehouse (electric light 
inspector) atten before the committee with reference to his 
authority for entering the works. The chairman considered that 
unless Mr. Gatehouse could show to the contrary, no more privilege 


could be extended to the сагонат than to the members of the com- 
mittee. Mr. Gatehouse produced the Board of Trade rules relating 


to the duties of the electric lighting inspector. Mr. Bush thought 
that tbe rules by no means gave Mr. Gatehouse power to enter the 
works at any time. The committee agreed that everybody intending 
visiting the works should in future give notice to the engineer. 


Battersea.—The Vestry last week resolved to appoint 
Mr. H. Riley, of 28, Victoria Btreet, Westminster, to prepare the 
bills of quantities in connection with the central station abont to bo 
established by the Vestry. 

Bexhill.—The Urban Council bas resolved that the sum 
of £20,000 be borrowed at 34 per cent. for electric light purposes. 


Birmipgham.—At the Birmingham Cattle Show, opened 
at Bingley Hall on Saturday last, a few electric lighting appliances 
are shown D. Walsall Electrical Company, who also have а large 
and interesting permanent installation for the electric lighting of the 
ball by arc and incandescent lamps, for which they have just taken а 
five years’ contract. The plant which includes a 250 horse-power 
Tangyes gas engine (Pinkey’s patcnt), three dynamor, and a 
specially designed switchboard, will eupply €00 amperes, equal to 
1,200 16-candle lamps. 

A public meeting of ratepayers on 26th ult. gave formal sanction 
to the municipal purchase of the Electric Supply Company's under- 


Brighton.—The Local Government Board have notified 
to the Town Council that they will sanction the [орою {о borrow 
а further sum of £56,300 for purposes of electric lighting. 


Cardiff.—Some of the new aro lamps in Wood Street 
were lighted on 24th ult. for the first time. The work had to 
be done somewhat hurriedly, and there seems to have been a slight 
leakage round one of the pillars. The pavement being wet іп the 
evening, & number of passers-by received 200-volt shocks. Mr. 
Appelbee’s explanation is that some arc lamps had been put up 
hurriedly, the foreman did not test the job when finished, 
consequently а connectíon or two leaked. 

CheJmsford.—In consequence of the increasing demand 
for electric lighting, the Obelmsford Electric Lighting Company 
have commenced to lay about 54 miles of underground cables. 
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Chelsea.—On Friday last a meeting of residents was held 
here to poe against the vibration caused in the neighbourhood of 
the works of the Chelsea Electricity Supply Company by the opera- 
tion of the company's plant. The company's engineer, who was 
present, denied that there was ground for complaint. A committee 
was appointed to a] gine the directors and the Vestry to get the 
vibration and alleged smoke nuisance remedied. 


China.— The China Telegraph says that the electric light 
plant at Hangchow is going to be sold, the company baving lost some 
Tls. 10,000 in the speculation. The cause of failure is attributed to 
the charge for lighting being greater than the Chinese can afford. 


Colchester.—The Colchester School Board are considering 


the advisability of having the electric light installed in the Board 
Schools. 


Croydon.—The County Council Electricity Committee 
recently asked the borongh electrical engineer to report upon the 
question of lighting the South Norwood streets by electricity. 


Dorking.—Information 7e electric lighting will be laid 
before the Council at next meeting. 


Dublin.—At the last meeting of the Corporation, Mr. 
Smyth moved the adoption of a report of the Electric Lighting Oom- 
mittee, which stated that the gross income for the year 1897 had been 
£13,089; the expenditure charged against same, £8,036; and that a 
surplus of revenue of £5,052 had been carried to net revenue account, 
out of which charges for interest and repayment of principal had been 
met, leaving a credit balance of £953 on account of the year 1897. 
Alderman Mesde was understood to say that the committee would 
have to come before the Council for their sanction to an application 
for a loan of £8,000 for the renewal cf the mains. Pending this, the 
committee bad confined their efforts to getting the existing system 
into as good order as possible. The High Sheriff said there seemed to 
be an impression on the part of the public that the electric lighting 
system was being worked at а loss; but this was contradicted by the 
statement in the report that there had been a surplus of nearly £1,000. 
The citizens were labouring under a terrible inconvenience in conse- 
quence of what was required not being supplied. It would be well 
if Alderman Meade could get the committee called together. Alder- 
man Meade: Before we can do anything we must get s report from 
our engineer, which will enable us to form some idea of what will be 
required. The report was adopted. 


Dundee.—The Finarce Committee recommend—sub- 
ject to the consent of the Secretary for Scotland—that the Town 
Council borrow a sum of £50,000 for the purposes of electric 
lighting. The £50,000 extension scheme for the next five years is 
made up as follows:—Buildings, £3,600; boilera and fittings, £2,7C0; 
engines and dynamos, 212,000; steam pipes, &c, £2,200; switch- 
boards and instruments, £2,000; economisers, £600; meters, £2,000; 
distribution mains, £18,900; feeder mains, £6,000. 


Eccles.—Alderman W. Kendall has been elected chair- 
man, and Councillor F. Oldfield vice-chairman of the Town Hall and 
Electric Ligbting Committee. 


Edinburgh.—The Electric Lighting Committee have 
determined not to be caught short-handed again with the enormous 
increase of applications for electric light, and they have decided to 
recommend tne Council to accept estimates for machinery at their 
new station in M'Dorald Road, Leith Walk, to theextent of £60,000. 
Messrs. Mather & Platt are to get the order for the engines and the 
dynamos to the extent of about £40,000. In all, says the Sco/sman, 
there will be six machines. Two of these macbines are to be delivered 
under heavy penalties on August 15th, two on September 15th of 
next year, and the remaining on a later date. In all there will be 17 
boilers to contract for, which amounts to about £20,000. Mr. Bincleit, 
Leith, has got the contract for seven, and Messrs. D. Stewatt & Co., 
Glargow, for six, also to be delivered on August 15th and September 
16th respectively. The remaining fcur boilers, two from each con- 
tractor, are to be delivered at a later date. Altogether there will thus 
be installed next year at M'Donald Road more boilers and machinery 
than there are altogether at Dewar Place at the present time, and the 
Committee will be able to supply more than double the pressnt 
number of lamps. Since October 17th applications have been re- 
ceived equal to 7,252 8-candle-power lamps. 


Edmonton.—The Urban Council having resolved to 
apply for a provisional order, has decided to inform the North 
London Electricity Company of the fact. 


Glasgow.—Last week the Electricity Committee had 
before it the plans for the new electric station at Coplawhill. It was 
stated that it was to cost £60,000 for buildings alone, exclusive of 
plant. It was remitted to Mr. Chamen, engineer, to prepare a report 
on the total cost of the works, including engines and other plant, the 
estimates being meanwhile continued. 


Hammersmith.—The Electric Lighting Committee re- 
ports that the installation is progressing in a very satisfactory man- 
per. The number of applications received for private lighting is 
249, for а total of 19,464 lamps of 8 C.P.; the number of consumers 
already connected is 190, with 13,847 lamps, and the maximum num- 
ber of lamps alight at one time is 11,806. It will thus be seen that 
there aré 59 consumers waiting to be connected. 


Hu)l.—At last week's meeting of the Electric Light 
Committee & report submitted by the engineer (Mr. Barnard), relat- 
iug to the purchase of further plant in connection with the ne 
electric lighting extensions, was adopted. 


Kobé.—The Kobé Electric Light Company, Hiogo, is, 
according to Tenders and Contracts, putting up machinery for testi 
lamps. The prices now current, delivered at Koté, are: Lampe of 
5, 8, 10, 16, and 24 cardles, 82 sen (8d.) each; and 32 and 50 candles, 
50 sen (12d.) each. 


Lambeth.—The County of London and Brush Provincial 
Electric Lighting Company will apply for a provisional order for that 
| part of Lambeth situated to the north of Westminster Bridge Road, 

ncluding so much of Westminster Bridge and Westminster Bridge 
Road as is within the parish. 


Leatherhead.—At the last District Council meeting 
the clerk stated that the time for sending in tenders for working the 
order obtained by the Council in the matter of electric lighting 
expired on the 21st ult., but not cne had been received. He had, 
however, received a letter from the secretary to the Electrical Power 
Distribution Company, Limited, intimating that they intended to 
establish a large generating station, and would be able to supply 
small districte at a lets rate than they could do it themselves. At 
{һе next meeting of the Council а member will move the appoint- 
ment of a Committee. | 


Leeds.—Alderman John Gordon and Mr. Derry, the Leeds 
city accountant, the joint arbitrators in the purchase of the Yorkshire 
House-to-House Electricity Company by the Leeds County Council, 
bave agreed that the price on capital account shall be £217,020, wbicb, 
with tbe book debts, stock, &c., brings up the total value to £250,000. 


Marylebone.—The Vestry at the last meeting, in conse- 
quence of the recent decision to promote a private Bill, ccnsented to 
the withdrawal of a motion of which notice was given tome weeks 
ago to apply fora provisional order. Mr. Cunliffe Owen, secretary of 
the Metropolitan Electric Supply Company. wrote to inquire, in view 
of the Vestry’s intention to introduce a private Bill, on what basis 
the negotiations for the purchase of the company's undertaking in 
Marylebone should be conducted. It was resolved to refer the letter 
to the Electric Lighting Committee. 


Mill Lighting.—Messrs. R. Robinson & Sons, millerr, 
Annan, manufacturers of Psovost Oats,” are getting their mills 
fitted up with electric light. This is the second installation in the 
ота меч Foster & Со. having another in their cotton mills in 
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Newton Abbott.—Messrs. Edmundsons' Electricity Cor- 
poration are applying for a provisional order for electric lighting. А 
special clause is inserted providing that the cost for public lighting 
should not exceed 3d. per unit, and the local authority will be given 
the option of purchase at the end of 14 years. 


Norway.—A contract for the establishment and equip- 
ment of a central station in the town of Bergen has been placed with 
the Electricitäts Gesellschaft (Schuckert) of Nuremberg, Germany. 
The engines and boilers are to be built in Norway. 


Paris.—An installation of electric lighting is about to 


P taken in hand in the offices of tke Ministry of Foreign Affairs in 
aris. 


Peterborough.—The Council have, after some difficulty, 
secured a new site for their works, but the present tenants, whose 
tenancy does not expire until April, have asked what the Town 
Council think is an exorbitaot sum for compensation. The Council 
have agreed to steps which it is hoped will result in the much- 
delayed works being put in hand at once. 


Plz mouth.—Messrs. Veale & Co., Limited, have on hand 
the installing of 800 incandescent lamps and 10 arc lamps on the 
stage at the Grand Theatre, Stonehouse, together with necessary 
plant for the lighting of same, which includes two Stockport gas 
engines 40 B.H.P. and 30 B H.P. each, driving two of their own 
dynamos. The stage will be fitted with ruby, blue, and white lamps, 
and switching apparatus to produce all the desired stage effects a 
theatre requires. The plant will be ready for working for the 
Christmas pantomime. This firm have also on hand the installing 
of 130 lamps in Mesers. Bolitho's New Bank, Plymouth, a кере 
installation at the King Arthur's Hotel, Tintagel, Falmouth | 
га Hotel, Cornwall, and Mr. S. Mill's Country House, “ Тог- 

y," Pat. 


Portsmouth.—Alderman G. Ellis, J.P., chairman of the 
Electric Lighting Committee, says it has been ully proved that 
it is impossible to obtain electrical plant within a reasonable time 
of the demand arising, and he considers it absolutely necessary to 
look ahead and consider the probable demand during the winter of 
1899 and 1900. The number of new lamps connected during the 
current year will, at Obristmas next, be at least 12,970, and continu- 
ing this increase at the same rate, which can be reasonably antici- 
pated, the number at tbe end of 1899 will have increased to 30,522, 
making a total of 71,786. Mr. Ellis says it is evident that the 
existing plant, even when fully loaded, would only just carry them 
over the winter of next year. Should this increase be greater than 
it has been in the past they will be in a far worse position than 
ever before. He, therefore, advises an order being placed for 
another 600-kilowatt plant, to be ready for the winter of 1899. A 
ee to this effect will shortly be considered by the 

ouncil. 


Railway Station Lighting.— For some time the light 
supply at the shunting goods yard at the north and south ends of 
Perth General Station has not been giving satisfaction. Workmen 
are now engaged putting down an installation -of electric light at 
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Perth South, where А gos deal of shunting takes place. It is under- 
stood that another and more extensive scheme is being considered, 
whereby the General Station and Perth North Goods Station will 
also be lighted by electricity. 

Ramsgate.—The Town Council is promoting a Bill to 
enable it to purchase the local gas company. A number of members 
think that electric lighting should be introduced, bat that matter will 
have to be deferred until next year. 

Redditch.—A special meeting of this Council was held 
on Tuesday to consider certain developments in connection with the 
electric lighting scheme. The clerk reported that the original con- 
tractors for the supply of the two alternating dynamos had gone into 
bankruptcy, which interfered with the arrangements. Considerable 
correspondence had taken place between Mr. McMallin, the electrical 
engineer, and the Official Receiver, who proposed to carry out the 
contract at an addition of £200 to the sum originally mentioned, and 
the committee were prepared to accept the contract at the increased 
price of £1,638; but in further correspondence snd interviews, it 
transpired that the Official Receiver was not prepared to guarantee 
any time for delivery, nor to bind himself in any form. The report 
of the Electric Lighting Committee was adopted, and the tender of 
Messrs. Jobnson & Phillips accepted for the supply of the two 
dynamos at a cost of £1,725, to be delivered in four months. 


Rhyl.—A special meeting of the District Council was 
held on 28th ult., called for the purpose of authorising application to 
be made to the Board of Trade fora provisional order. A discussion 
took place asto the scheme to be adopted, and it was stated that up 
the t the surveyor and engineer were providing for 50 arc lamps 
for the public streets. It was pointed out that ap to the preeent 
the Council had expressed the opinion that after the order was 
secured the powers should be leased to а private company. 

In our paragraph last week we stated that Mr. James Loftus had 
been appointed to prepare a scheme. This should be Mr. James 
Loftus Owen. 

Rothesay.—Mr. T. C. Fulton has replied to the Town 
Council that be has not yet completed his report upon & poros 
installation for the town, as he bad been conferring with the engi- 
neers of the Glasgow, Paisley, and Ayr plants. 


Sale.—A communication from the Sale District Council 
was received by the Electricity Committee of the Manchester City 
Council on 23rd ult., asking on what terms the city would supply 
the district with electricity. The consideration of the matter was 
adjourned pending the decision of Stretford. 


Stanford-le-Hope.—At the meeting of the Stanford 
Parish Council on Thursday evening, the electric lighting question 
again came up for discussion on an application which had been lodged 
with the County Council by Mr. John Simpson, for permission to break 
up main roads in the parish for purposes of laying electric lighting 


Stretford.—A meeting of ratepayers was held on Wed- 
nesday last week, convened by the Urban District Council in response 
to & requisition to consider the desirableness, or otherwise, of accept- 
ing the offer of the Manchester Corporation to provide electricity in 
the district, Mr. J. Roberts, chairman of the Council, presided, and 
there was a crowded attendance, and at times there was a tendency 
on the part of certain ratepayers present to get up little meetings on 
their own account in various of the rcom. A report prepared 
by Mr. В. P. Wilson, C.E., of London, recommending Stretford to 
provide their own supply of electricity, was read. А resolution, 
adverse to this, was moved by Mr. W. Wardale, who recommended 
that Stretford should accept the offer of the Manchester City Council, 
Which, after animated discussion, was carried by а large majority. 
The chairman demanded a poll of the ratepayers on the question. 


Sutton.—The Board of Trade has inquired what the 
District Council intends doing with its provisional order, as it has the 
desirability of revocation under consideration. The General Par- 
poses Committee has discussed the question at length in connection 
with the Electrical Power Distribution Company's application and 
Prof. B. H. Smith's report. The Council has resolved that, having 
regard to Prof. Smith's advice, the offer of the company to take a 
lease of the provisional ead be accepted, subject к 5 

arranged. e arrangement of terms is left with tbe 
Committee. à 

Turkey,—An Imperial Iradé has been issued granting to 
Bir E. Ashmead-Bartlett а concession for the establishment, with а 
Suren! of an electric lighting system in the towns of Salonica and 

yrna, 


Twickenham.—At the meeting of the District Council 
on 24th ult, the application of the Twickenham and Teddington 
Electrio Lighting Company (Edmundsons’ Electricity Corporation, 
Limited) for an order to light their centres by electricity was dis- 
cussed. It was agreed to ask the Board of Trade if there was any 
objection to the Councils for the two districts uniting for the pur- 

of o an order, and it was agreed that, in the event of a 
vourable reply being received, that steps be taken to obtain an 
order with a view to proceeding with the electric lighting at an early 
date. It was also decided to oppose the application of which notice 

Walker.—At a special meeting of the Walker (New- 
castle) Urban District Connell held on Tuesday last (29th), а com- 
— Was read from the ossi ipli ies g the 

come to a similar arrangement in р 
lsectrio lighting of the distriot aa that como to by Wallsend, and 


thus relieve the Council of the heavy expenditure that would be 
entailed by bringing the matter before the Parliamentary Committee. 
The Parliamentary agents of the Council wrote stating that th 
could see nothing in the terms offered by the gas company whi 
would be of any advantage to the ratepayers. After discussion the 
meeting was adjourned, but it was agreed to sign the memorial apply- 
ing for a provisional order. 


Walthamstow.—On 25th ult. a Local Government 


Board inquiry was held re the District Council's application to 


borrow £36,490 for electric lighting. In explanstion of the echeme 
it was stated that it was intended for the present to light nine miles 
of streets. Arc lamps would be placed in Hoe Street, High Street, 
Markhouse Road, Wood Street, and St. James’s Street, and in the 
other streets where the mains were laid they would utilise the exist- 
ing lamps, slightly altered. The number of lamps displaced by the 
arc lights would be 320, and the saving on each of the gas jets dis- 
placed he estimated at £1. The sum paid for the vastly improved 
arc lighting in the main thoroughfares would not exceed the cost 
now paid for gas. It had been decided also to wire the houses. Mr. 
Enright, the electrical engineer for tbe scheme, said he knew no town 
which possessed a greater chance of the electric light becoming a 
success, and seeing the high price they paid for gas, he thought they 
would effect a saving on the public lighting. Gas is 3s. 10d. It was 
expected that 9,000 lights would be taken, and the income was esti- 
mated at £4,781 10s. The expenditure arrived at was £3,698, leav- 
ing a surplus of £1,082 10s. Mr. Enright said he felt convinced he 
had underestimated the income. 


Wealdstone.—The District Council is reproving the 
Harrow Electric Light Company for having laid mains beyond its 
area to supply the light to Greenhill Vicarage. The District Council 
is anxious to preserve the electric lighting powers for iteelf, and the 
company has been notified that it will bave to disconnect the 
Vicarage when requested. 

Willesden.—Mr. E. Ruthven. Murray, the Council’s 
electrical engineer, has recommeded the adoption of a site at Lower 
Place for electricity works. 

Winsford.—Mr. W. M. Beckett, civil engineer, of Man- 
chester, has informed the District Council that a scheme for lighting 
the principal streeta could be carried out for £7,700, and a complete 
installation for £12,000, and the Council has decided to apply for a 
provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—A deputation from the Tramway Committee 
will next Tuesday inspect the Glasgow electric tramways. The 
information thus obtained will be serviceable to the committee in con- 
nection with the proposed electrical equipment of the Aberdeen 


system. 

Barnsley.—The Town Council will oppose the'applica- 
tion of the British Electric Traction Company, Limited, to the Light 
Railways Commissioners for an order authorising the construction 
and working of light railways in the borough. The Corporation 
have refused consent to several similar applications, because they 
have not yet decided whether they will themselves apply for an 
order or consent to an application by а company. 


Bath.—At the last meeting of the Electric Lighting 
Committee, the chairman explained that with regard to the provision 
of electrical cars, а committee would shortly be called to consider the 
question. He could not say, however, whether it would be seriously 
entertained by that committee or not. 


Berlin.—The City Traffic Committee have made a report 
to the municipal authorities on the construction of underground 
railways in Berlin. The report gives a sketch of the following 
proposed lines, and their approximate cost. А circular line in 
connection with the Biemens high level line from Potsdamer Platz to 
Warschauer Brücke (as а sub-pavement line, 4,650 m.; high level, 
5,300 m.; tunnel, 500 m). East to west line, 7,900 m. sub- pavement 
line, and 250 m. tunnel. South to north line, 5,000 m. sub-pavement 
line, and 250 m. tunnel, the circle line being made use of for part of 
the way. These three lines comprise altogether 17,550 m. of sub- 
pavement line. The cost per kilometre would be, according to the 
tender of Siemens & Halske, £105,000, and according to the 
tender of the Underground Railway Company, £155,000. The 
tenders of these two companies for the 5,300 m. of high level line are 
equal, and amount to £68,500 per kilometre. The tenders for the 
1,000 m. tunnel are £262,500 per kilometre. The total cost of the 
lines would be about £3,000,000. The municipality is considering 
the proposal of the Traffic Committee. The sab-pavement railway 
will be after the pattern of the line constructed by Siemens and 
Halske in Buda-Pesth, and opened in May, 1896.— Electro. Zeit., 
November 24th, 1898. | 

Bristol.—In view of the reconstruction and electrical 
equipment of а large proportion of the Bristol Tramways Company's 
system, tbe Sanitary Committee recently instructed the engineer, Mr. 
Mr. Yabbicom, to draw up a report as to the use of side or centre 
poles for the various streets. His statement was before the com- 
mittee last week, and it recommended the use of centre poles for a 
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good many streets, but in other parts where the kerbs were less 
than 36 feet apart, brackets were suggested. Except in special cases 
tbe Committee will not utilise the tramway poste for arc lightinz, 
ав the resultant saving would not be very great. 


Cardiff.—Last Friday the Tramways Committee again 
considered the question of electric traction. The sub-committee, 
which has been going into the matter for some time, is completing 
the report upon its inquiries, and will submit it shortly. It seems to 
be necessary to visit one or two places to see the trolley system at 
work, as it is thought unsightly. 


Coatbridge and Airdrie.—A special meeting of the 
Airdrie Town Oouncil last week considered correspondence from the 
New General Electric Traction Company regarding their electric 
tram scheme. After discussion it was agreed meanwhile to join with 
Coatbridge in supporting the British Electric Trection Company's 
scheme in Parliament. 


Cork.—At last week's meeting of the Corporation the 
eity engineer (Mr. H. A. Cutler) submitted a report re the electric 
trams. Не stated:—' I am informed that the Board of Trade 
` inspection of the tramways is likely to take place next week, and as 
the work is not yet completed to my satiefaction, I would recommend 
the Council to oppose the license for running powers except a sum 
of money, say, £500, is deposited by the company with the city 
treasurer to cover the cost of any work remaining to be done." 


Dublin.—Sir F. Marindin, on 25th ult., held a Board of 
Trade inquiry into the application of the Dublin and Southern Dis- 
trict Tramways Company for permission to run the electric cars 
between Dublin and Dalkey, viá Blackrock, at an increased rate of 
speed. Considerable evidence was given. 

On 21 ult. the electric equipment being completed, a trial trip 
by an electric car was made from Dublin to Donnybrook. | 


Düsseldorf and Crefeld Light Electric Railway.— 
On the 10th of last month, this line and the bridge over the Rhine, 
built in connection with it, were opened to traffic. The electric 
part of the work was carried out by Siemens, Halske & Co. The line 
runs from Haroldstrasse, in Düsseldorf, to Rhinestrasse, in Crefeld, 
and has a total length about 19} miles, 11 miles run on a special per- 
manent way, and the rest on the streets. The steepest gradient is 
25 per cent. Since ordinary railway waggons for private branch 
lines had to be run on the line, the full ordinary gauge had to be 
adopted. The overhead trolley system is used throughout. The 
motor-cars for long distances have each two motors of 35 H.P., and 
those for local traffic are furnished with 20-H.P. motors. The power 
station bas а dynamo output of 360 kilowatts, and an accumulator 
sub-station. The accumulator batteries have an output of 118:8 kilo- 
watts. The construction of the permanent way was commenced in 
July, 1897, and also the building of the power station. The laying 
of the rails was b2gun early in 1898. In order to compete with the 
State railway through Neuss to Orefeld, it was necessary to do the 
distance in less time, and this could only be done by running at 
speeds which were not permissible on the ordinary roads. Hence the 
necessity of constructing А ial permanent way. Over this part 
of the line the running speed is about 26 miles an hour. The bridge 
over the Rhine consists of two | ioe arches, each 180 m. span, and 
has паш built partly of iron and partly of steel, the total cost being 
£225,000. 


Greenock,—The Greenock and Port Glasgow "l'ramways 
Company have given notice that they intend making application for 
power to use electrical haulage on the tramways, and for wo:ks and 
арраи for generating, storing, and distributing electricity. The 
Police Board have already decided to introduce electricity, so tbat 
the Tramways Company will probably get their supply from the 
town. 


Light Railways.—The Hastings, Bexhill, and District 
Light Railways (Electric) Company, Limited, intend making appli- 
cation this month for an order to construct light railways from 
Hastings to Bexhill and various parishes in the county of Sussex. 
The Isle of Thanet Light Railway (Electric) Company, Limited, are 
applying for an order to construct light railways from Ramsgate 
4 elsewhere to Garlinge, Westgate, and Birchington. The Finchley 
District Electric Traction Company, Limited, is applying for an 
order to construct light railways from Archway Tavern to Hendon, 
Willesden, and elsewhere (parishes of St. Mary, Islington, Hornsey, 
Fiochley, Willesden, and St. John, Hampstead). Tbe Southend-on- 
Sea Corporation are applying to the Commissioners for an order 
authorising light railways in the parishes of Prittlewell, Leigh, and 
Southchurch. This scheme bas been already mentioned in the 
Revizw. Mr. T. Nevins, of East Orange, New Jersey, is applying 
for an order for the Cheltenham and Woodmancote light railways. 

The Imperial Tramways Company is applying for an order for the 
construction of Middlesbrough, Stockton, and Thornaby electric 
tramways and light railways extensions. The towns to be touched 
by the systems are Stockton-on-Tees, Preston-upon-Tees, Eaglescliffe, 
Middlesbrough, Ormesby, Normanby and Eston. 


Liverpool.—It is stated that about 20,000 passengers 
travelled in the cars on the Dingle electric line on the opening day, 
and that there hasbeen a large and steady trafliceach day since. The 
general result of the inauguration has been so satisfactory that public 
opinion is in favour of a general extension of the system. From а state- 
ment made at a meeting of the Tramway Committee, it would appear 
that there was an increase inthe passenger traffic of about 170 per cent. 
and in receipts about 136 per cent. since the change cn this parti- 
cular route from horses to electricity. 


Liverpool.—Mr. A. B. Holmes, the electrical engineer, 
has been requested to consider and what price the Lighting 
Committee should charge the Tramways Committee for the ic 
power supplied to the electric cars. 


London United Light Railways.— The details of the 
light railways in Middlesex, proposed to be constructed by the 
London United Tramways Company, Limited, under orders from the 
Light Railway Commissioners, were published this week, and are 
more extensive than at first imagined. The scheme embraces the 
construction of a light railway from Acton, through Ealing to 
Hanwell, to connect the tramway along Uxbridge Road to the 
light railway authorised to be constructed between Hanwell and 
Uxbridge, thereby affording an unbroken line from Shepherd's Bush 
Common to the Middlesex boundary at Uxbridge. The other lines 
are centred in and around Twickenbam. The main line, which will 
be laid if the order bs obtained, will leave the London Road near 
Brentford, and, travereing Twickenham Road, will pass through 
Isleworth to Twickenham, acd thence through the main streets of 
that town to Twickenham Common, where it will diverge, one line 
going through Teddington and Hampton Wick, touching Kingston 
Bridge to Hampton Oourt, where it will be joined by the second 
line, which will bave approached the sa pos by way of 
Hampton Road, passing through Hampton Hill and Hampton 
Town. The third section is a line to commence in the centre 
of Twickenham, and following Richmond Road, terminate at 
Richmond Bridge on the Middlesex side. and the fourth section will 
run from the Hounslow end of tbe autborised electric tramway to 
Babes Bridge, the westernmost point «f Hounslow Heath, and mid- 
way between Hounslow and Staines. The last named іс placed in tbe 
scheme in pursuance of s pledge given the Hounslow District Council 
last year that the line should be ‘continued towards Staines. The 
1 ns of lines to be laid is 12 miles, the gauge is 4 feet 84 inches, 
and the power proposed is either electrical, or some mechanical meane 
approved by the Beard of Trade. The terminus of all these lines in 
London will be at Shepherd's Busb, and as the London Coonty Council 
have agreed that the London United Company may use electrical 
power over the existing Shepherd’s Bush line, there will be an un- 
broken electrical line, which, teing in close contiguity to the Central 
London Electric Railway, will open up a direct and easy means of 
сано and travelling with the City from the suburb: of 

iddlesex. 


Southampton,—The County Council has resolved that 
Mr. Kincaid be asked to submit at an early date, а full and detailed 
report and estimate of the entire cost of constructing and equip- 
ping the lines for electric traction on the overhead system. 


Wolverhampton.—It would seem that the Wolver- 
hampton tramways scheme is not to be passed into law without 
opposition. A special meeting of the Wolverhampton Town Council 
was held on Monday afternoon for the purpose, among other things, 
of considering the Tramways and other Bills now being promoted in 
Parliament. The town clerk (Mr. Horatio Brevitt) stated that since 
the cbjects cf the Tramways Bill had been aunounced the Corpors- 
tion had, during the past week, been surrounded by notices on the 
subject, and amongst these he mentioned one on behalf of the 
Wolverhampton and Dudley Tramways Company to reduce their 
gauge from 4 feet 84 inches to 3 feet 6 inches, and also for powers to 
work them when aitered. There was another nofice of an spplica- 
tion by the British: Electric Traction Company for an order under 
the Light Railways Act to construct a light railway from the 
Fighting Cocks to Bilston to join the Wolverhampton tramway at the 
Bilston terminus, and from there to the borough boundary. Under 
this scheme also the gauge of the Dudley and Wolverhampton Tram- 
ways Company's lines would be reduced, and the light railway would 
communicate with those lines at Bilston and Willenhall. Тһе same 
company were applying for power to reduce the gauge of the Sedgley 
tramway and to use electric traction, the energy to be obtained 
whence is not stated. These were matters, raid the town clerk, 
which required the Council's very careful attention, and they were 
likely to come before the public at а very early date. A resolution 
was passed giving the town clerk power to do whatever might be 
сое by him right to safeguard the interests of the Corporation 

the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


American Trans-Pacific Cable.—The special corre- 
spondent of the Daily Telegraph says:—“ The general belief ia 
administrative circles, based on advices from Paris is, that Germany 
will acquire the Caroline Islande, with the exception of such as are 
ceded to the American Government for a cable station. This report 
gains some support from the fact that, by anncxing the Caroline 
group, the Germans are only rounding «ff the possessions which they 
Латс Sag gained in the neighbouring group, the Marshall 

nds. 


Bedford Telephones.—The Corporation of Bedford re- 
cently applied to the Postmaster-General for a telephone license. 
The Dake of Norfolk, in reply to the application, says that he 1з 
unable to accede the request, as “he is advised that municipalities 
are not empowered to work such businese.” 


(Continued on page 831.) 


— —— — 


Vol. 43. No. 1,097, DEOEMBER 2, 1898.] 


THE ELECTRICAL REVIEW. 827 


THE USE OF SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


Ir is apparent that siogle-phase alternating motors have 
arrived at a practical stage. A good many people have said 
that they have been good enongh to use for some time past, 
but the average man refused to accept the mere ipse dizit of 
an alternating motor advocate, and, what was of prime 
importance, the engineers of alternating current supply 
systems did not regard their introduction on to his circuits 
with much enthusiasm, But if practical examples go for 


of power is imperative. Moreover, the whole of the 
printing necessary io the conduct of the sweetmeat 
business is done on the premises, and a printing machine 
and a guillotine, that most trying of apparatus to a motor, 
are employed. 

The factory being newly erected it was possible to arrange 
in the firat instance for the introduction of electrical 
machinery, thus in a great measure dispensing with the neces- 
sary arrangements to suspend shafting and its accompanying 
gearing. Qaiterecently we had an opportunity of inspecting 
the whole of the factory under the guidance of Mr. A. H. 
Howard, of 2, Queen Anne'a Gate, Westminster, the con- 


Sona WATER MACHINE DRIVEN BY MOTORS. 


anything, we are in a fair way to remove many of the mis- 
givings—we hesitate to call them prejudices—that have 
existed, 

Probably the most notable use of single-phase motors in 
this country, is that for driving the whole of the machinery 
of a large sweet factory at Hammersmith, and, what is of 
especial interest, the necessary energy to drive the motors is 
obtained from the public supply mains. The factory in 
question is that of the well-known sweet makers, Fuller & Co., 
and it is somewhat surprising to find the making of sweets 
necessitating go great a variety of machinery. But when 
Chocolate is mixed in hundred weights, and eggs 
beaten by the hundred, it is evident that some form 


sulting engineer to Messrs. Faller, and Mr. Geipel, of Messrs. 
Geipel & Lange, who have carried out the electric work. 
There are in all 14 motore, each of which, with one or two 
exceptions, drives в separate machine. These vary in horse- 
power from 7 Н.Р. down to 1 H.P., and as we have already 
mentioned, are operated by current supplied by the Hammer- 
emith Vestry at а pressure of 110 volts alternating, with а 
periodicity of 50. They are of the well-known Brown- 
Boveri single-phase type, fall descriptions of which have 
appeared in these columns. The smaller motors are started 
by means of a resistance, while for the larger sizes the usual 
condenser is employed. There is little doubt that the 


motors are started in astrikingly easy manner, Some of them 
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start on a loose pulley, but this pue is slightly varied in the 
case of the lift motor, which of 2 H.P. starts ap readily with 
the whole of the belting and gearing thrown on, the starting 
current not exceeding the full load current. It is stated 
that at times the load on this motor has been doubled occa- 
sionally, yet there has bæn no breaking out of step nor any 
damage whatever tə the motor. The motors are fitted with 
self-oiling bearings, and the conditions are sufficiently 
trying for the motors; they аге occasionally bespat- 
tered with sticky 
sugar and chocolate, 
bat the operation 
of turning (Кет 
into a form of 
caramel does not 
appear toaffect their 
working. 

The speed of the 
factory machinery 
being slow, it was 
found necessary to 
adopt some form of 
speed- reducing gear 
The three following 
alternatives were 
considered by the 
contractors: — Spur 
geariog, worm gear- 
ing, and belting. 
The first two were 
objected to, chiefly 
owing to the diffi- 
culty а designing 
special gearing to 
oet the different 
speed of each ma- 
chine, and it ap- 
peared that belting 
offered the easiest 
solution. This, 
however, involved 
the use of a 
countershaft, and 
as it was specially 
desired to obviate 
the unsightliness 
and trouble due to 
countershafts fixed 
on ceilings, it was 
decided to use u 
special form of 
gear patented by 
Messrs. Geipel and 
Lange, which has 
for its object the 
transmission of 
power from the 
motor to the ma- 
chine by exceed- 
ingly short belts. It will bə seen fron the sketch of the 
gear that it consists of a swivelling countershaft which can 
be adjusted by means of a hand wheel to give the exact 
amount of tension required for the two belis. By tarn- 
ing the hand wheel in one direction the standard is inclined 
forward, thus loosening the belts and permitting the motor 
to sta:t light. When the motor is started the hand wheel 
i8 turned in the reverse direction, which moves the standard 
backwards, thus tightening the belts. This operation is 
necessary only when starting up on fall load. The geariog 
is compact and takes up but little floor space, and what is of 
importance, no trouble whatever has been experienced by the 
employés either in operating this gear or in starting and 
stopping the motora. 

It was decided to adopt а separate motor for each machine 
for the following reasons :— 

1. Because it was important that the very best light should 
ba thrown on to the work, and this is not possible with 
overhead gearing and belting. 

2. Beoause the machines are scattered, and are in many 
cases a long distance apart, which under another arrangement 
would have necessitated running long lines of shaftiog, 


Litt Moro. 


with the conseqicnt serious ard continual loss of power 


therein. 
The suitability of the separate motor aystem in this 
particnlar case is amply demonstrated, for it is found that 


most of the motors are standing for a very large fraction of 


the whole time, and consequently no power is beiog lost, as 
would be the case if a large motor were employed for driving 
the whole of the machines by long lines of sbafting. 

The supply from the public mains is brought to a switch- 
board on the ground 
floor, from whence 
branch mains ra- 


the building. 

The factory is 
lighted throughout 
by electricity, there 
being abont 260 
lighta. The whole 
of the wiring is on 
the well - known 
Andrews Safety 
Concentric System, 
the lamps  beine 
arranged in small 
groups, while each 
motor has its own 
circuit direct from 
the main switch- 
board, on which are 
grouped all of the 
fuses, so that there 
are no fuses what- 
ever scattered 
throughout the 
bailding. 

We reproduce 
воше of the most 
characteristic in- 
stances of machine 
driving at Faller’s. 
The egg - beater 
which is а very 
different machine 
to what was used 
in our grand- 
mother's time, is 
driven by one of the 
small motors, and it 
is apparent that the 
operation requires a 
considerable varia- 
tion in speed ; the 
motor drives on to 
а large pulley, from 
whence the belt 
drives on to а 
Rpeed cone pulley, 
the various epee 
being then controlled by a hand wheel. In this instance the 
balt slackening mechanism is fixed on the wall, behind the 
machine being the starting switch and resistance. 


FO : < 


GEIPEL AND LANGE’s GEAR FOR ELECTRIC MOTORS. 


The lift driving motor is an interesting examp:e because, 
as we have indicated before, it starts with the various pulleys 
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and balts on, which, through the medium of large pulleys 
and shafting, drive on toa drum which operates the winding 
gear of the lift. This machinery, it is psrhaps hardly 
necessary to point ou}, is in almost constant use. It will be 
seen that the motor is provided with bed rails, which. enables 
the position to be altered through the medium of a hand 
wheel. 
Among the most trying work done by motors in this 
factory is thac of the nougat mixer. In the illustration 
will be seen, above the pan, sets of blades, these are 
lowered and operated by the motor in different directions, 
ani the material which they stir is very heavy. The 
tightening gear is fixed on the floor alongside the 
machine. Soda water making is apparently a somewhat 
complicated process, for іп the machine we have illus- 
trated two motors are necessary, one presumedly pump- 
ing the gas and the 
other rotating the 
mechanism con- 
tained in the 
cylinder. The 
“cake mixer” 18 
provided with a 
neat arrangement 
of driving; here, 
again, to give the 
necessary reduction 
in speed, the motor 
drives on to a large 
pulley, from whence 
the belts are con- 
nected to loose and 
fast pulleys which 
drive gn spindle 
carrying the mixin 
blades. j : 
There are 
numerous other 
applicationg which 
we cannot illustrate, 
for example, the 
making of chocolate 
requires a moder- 
ately low tempera- 
ture, this in summer 
can only be obtained 
by blowers, or aic 
extractors, and these 
are driven by elec- 
tric motors, Then, 
again, quite a large 
motor is used to 
driveacream beater, 
and in eddition 
there are printing 
preeses driven in a 
similar manner. On 
the occasion of our 
visit we witnessed 
the menstarting and 
stopping machines 
without the least 
tronble or visible 
excitement. There 
is no doubt that the whole system of driving at Faller’s factory 
forms an interesting example of what can be done with 
single-phase alternating motors. 


American Society of Mechanical Engineers.—The 
above society opened its session at New York City by a con- 
ference commencing on Tuesday, 29:h ult, and closes 
to-day. Among the subjects considered were the follow- 
ing :—“ Improvements in Steam Boilers,“ by W. B. Le 
Van; “Valve Gear of the Willans Eogine,” by J. A. F. 
Svenson ; “ Calorific Power of Weathered Coale,” by R. 8. 
Hale; “ Specific Heat of Superheated Steam,” by R. C. 
Carpenter. Among the queries set down for debate were:— 

On how small a tool does it pay to put an individual electric 
motor ? and “Is it of real advantage to submerge the smoke- 
box of an upright boiler to prevent expansion of the tubes? 


Моток DRivic Ece BEATER. 


grade. 


ELECTRIC AUTOMOBILES. 


Soon after the first boom in automobiles, we expressed the 
opioion that in the present condition of electrical accumu- 
lators, the automobile for the country was that driven by 
hydro-carbon internal combustion engines, but that for cities, 
especially those with smooth asphalt roads, the electrical car 
had the better prospects. The Zlectrical World, of New 
York, has come to the same conclusion, and has devoted a 
considerable space to automobiles in a recent issue. Com- 
paring French and American electrical cara, our contemporary 
thinks American cars are more simple, and that the French 
strive after too many little refinements in advance of their 


time, and so court breakdowns. The French try to recupe- 


rate the battery on down-hill running ; yet they use plain axles, 
and Americans use 


ball or roller- bearing 
axles. Americans 
control speed by 
variously grouping 
the batteries; the 
French ran in series, 
and пзе all sorts 
of mechanical con- 
trivances to vary 
speed. А review of 
the position of the 
electric car was 
made in a paper by 
Mr. Appleton before 
the Engineers’ Club, 
of Philadelphia. It 
was in 1894 that 
Меззге, Morris and 
Salom built their 


delphia. It weighed 
4,250 lbs&; the 
battery weighed 
1,600 lbs., and 
could run the car 
50 to 100 miles on 
one charge. The 
motor was 3 H.P. 
nominal, bat 
capable of 9 H.P. 
for а short time. 
It weighed 300 lbs., 
and a speed of 15 
miles was attained. 
These figures meant 
| that 1,000 lbs. of 
load could be run 
E for то-Н.Р. at 10 
| miles per hour. 
Their next venture 
was the electrobat, 
| Ne of only 1,700 lbs., 
— = | with two 13-H. P. 
motors on the front 
axle, and a battery 
44 13-lb. cells of 
50 ampere - hours 
capacity, capable of a mileage of 25 per hour on one charge 
at 12 miles per hour. The present vehicles, of which 
soon there will be 50 cabs and 50 broughams at work 
ia New York, are of similar design to the cabs already 
worked in New York. | 
At 12 miles per hour they only take an average of 2} 
H.P, and vhey have a capacity of 40 miles, and can 
mike six or seven miles an hour up an 8 per cent. 
Their paeumatic tyres aʻe 5 inches diameter, 
and are inflsted to a pressure of 120 lbs. With 44 cells 
an ordinary 110-volt circuit can bə used for charging, 
and batteries are charged in situ. They require 3 to 3} 
hours for recharging, and the current starts again at 40 to 
50 amperes, falling off to 10 as the counter E.M.F. 
builds up. 
Electrically propelled vehicles are being prepared for use 
ia Chicago, in which wooden wheels and solid rubber tyres 


first car in Phila- 
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will be employed, 
as requiring less 
power than pneu- 
matio tyres. The 
future of the auto- 
mobile electric car- 
riage is hopefully 
considered. 


Considerable in- 


formation is com- 

Пед from various 

nch sources in 
the ваше issue. 
TherecentTuilleries 
Exhibition seems to 
show that a really 
successful eleotric- 
ally propelled 
vehicle is coming 
to the top. This 
competition was for 
the purpose of 
showing if a car- 
riage conld be de- 
veloped for Paris, 
and the result bas 
been a large order 
from the Paris Cab 
Company. 

An ordinary 
Paris hack averages 
65 km. daily travel, 
of which 45 km. 
are useful work, the 
remainder being 
empty work and 
“crawling.” The 
day is 16 hours. 
These were the 
conditions to be 
filled. The tests 
covered nine даур, 
and were made over 
three different 
routes, embracing 
hills ard bad pave- 
ments. We have 
previously described 
these tests. 

All the electrical 
vehicles had Fulmen 
accumnlators, and 
only one gasoline 
vehicle persevered. 
The conclusions 
drawn ав to the 
accumulators, <&c., 
may here be 
abstracted. 

The coefficient of 
traction on good 
hard dry macadam 
is 00258 to 0°0844 
for iron tyres, and 
0°0228 to 0:0299 
for solid rubber, 
and 00208 to 
0°0248 for pneu- 
matics. The value, 
0:025, is fixed upon, 
and a vehicle of 
2,000 Ibs. total 
weight to travel at 
12 miles per hour. 
Ho apia 880 
oot - poun r 
ni which, 5 
70 per cent. 
efficiency, calls for 
1,700 watts, ог 
142 watt-hours per 


ALTERNATING CURRENT 


MoToR rRiviNG NOTCAT MIXER. 


| 
| 


Sec Rey. | 


accumulator dis- 
charging normally 
at 44 watts per 
pound of total 
weight, will weigh 
377 lbs. per ton of 
total weight. At 
9 watt-hous рег 
pound, the limit of 
distance wil be 
24 miles per charge. 
À curve is plot- 
ted for an accumu- 
lator weighing from 
O to 2,000 lbs, 
capable at 9 watt- 
hours per pound of 
a maximum of 137 
miles, and the useful 
work in ton miles, 
which is the pro- 
duct of the usefnl 
weight by the dis- 
tance. The maxi- 
mum of this curve 
is at 1,000 lbs. for 
weight of  accu- 
mulator. Hence 
50 per cent. is the 
maximum economic 
weight, and 20 per 
cent. is the lowest, 
as below that the 
machine will not 
run at speed. At 
80 to 40 per cent. 
the distance is 40 
to 56 miles at 12 
miles velocity, on a 
level, and gradients 
would reduce this. 
o cella alt 
of pasted type, an 
therefore uit ght, 
though more fragile. 
But capacity per 
unit of weight is 
very important. 
There is а tramway 
in Paris where 
8,664 ampere-hours 
are consumed on a 
round trip, and 
1,682 are recovered 
on down grades. 
Here it pays to use 
cella of 2 to 24 
ampere-hours 
capacity per pound, 
with a 21 ampere 
rate. Automobiles 
must give 6 to 7 
ampere - hours per 
pound, though 
capable 3i T 
1} ampere disc 
pound, 10 
requires 624 lbs. to 
furnish a useful 
kw.-hour. Recovery 
of energy is possible 
within bounds. 
Fulmen plates have 
each 24 rectangular 
tablets of active 
material held in a 
grid of lead anti- 
mony alloy by 
bevelled edges. The 
plates are g- inch 
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thick, and contain 31 per cent. in the grids, 39:3 per cent. 
of active material, and 29:7 per cent. in negative active 
material. 

The discharge rate is specified as 0:065 ampere per equare 
inch of positive for five hours’ continuous discharge, but 
they can furnish double, and for short periods four times the 


normal rating. 
The normal values of a Fulmen cell are given:— 


Discharge rate, amperes . 1°36 per pcund of total weight. 
Useful watts ... “ 25 .. 240 s " " 
Ampere-hours des .. 663 » i jð 
Watt-honrs ... we ies . 12:00 " » i 
Weight per kw. of storege ... 417 lbs. 

n kw.-hour 83 „ 


At 5 watts discharge per pound the stored energy will fall 
to 9 watt-hours per pound; the efficiency would be reduced. 
Cella entirely run out may be charged at 2 amperes per 
pound, reducing to 2 ampere at the end of the charge. The 
makers recommend a constant potential, sey, 100 watts for 
44 cella for seven hours, the rise of counter E.M.F. auto- 
matically reducing the feed. Down-hill recharging is not 
edvised. It racks the cells, especially if used as a brake 
action. 

Various cars are described and their weights given, which 
in one case is a8 much as 4,000 lbs. and in none under 
2,000 lbs., of which the cells make up about 30 per cent. 
There is one point has not received attention. We refer to 
accidents. It would be a very serious matter to be run over 
by a 2,000-lb. cab, of which over half the weight is on one 
pair of wheels. The victim would have over 500 lbs. load 
on him. We have yet to ser an automobile guarded in any 
way from running over people, and this will have to be done, 
or motor cabs will become unpopular owing to the accidents 
they will cause. 

Even a Gladstone could not jump up and run after the cab 
for its number. It would be necessary for the brutal 
Parisian cabby to moderate his present tactics of running 
down all and sundry, and meandering sinuously over the 
whole breadth of a street. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 826.) 
American Trans-Pacific Cable.—In the reporta of the 


negotiations of the Paris Peace Commission we observe that the 
American commissioners lay stress on the cession of the Island of 
Guam, which is one of the Mariana or Ladrone Islands, and also upon 
the acquisition of the Island of Kusaie (which is also known as Strong 
Island and Ulan), in the Caroline Arcipelago, as a naval and cable 
station. Tne United States also claim cable-landing rights at other 
places in Spanish jurisdiction. A few months ago we pointed out that 
the Eastern Extension Telegraph Company had acquired cable- 
landing rights from Spain for al] the Spanish Islands in the Pacific, 
аз well as an absolutely exclusive right to lay cables from Manila 
to Hong Kong. As а consequence of the war, these rights, 
designed to hinder competition, have fallen to the ground, and 
the American Government are now making arrangements for а 
cable across the Pacific to the Philippines, vi: Honolulu, the 
Marshall Islande, Kusaie, and Guam Ieland. The monopoly of 
communication arranged by the Eastern Extension Company 
between Hong Kong and Manila cannot be eustained under the 
change of ownership of the Philippine Ielands ; more especially when 
It is borne in mind thatthe United States squadron at Manila derived 
no benefit from the existence of the cable in question. As far as 
monopoly of the landing right at Hong Kong goes, there is a clause 
in tbe agreement entered into between Her Majesty's Government 
and the Eastern Extension Telegraph Company, in which the Govern- 
ment reserve the right to permit the laying of cables by others іп 
the general interests cf international telegraphic communication." 
As regarde the American cable, we find that it would have a total 
length of about 7,800 miles, and that the lorgest section would 
be considerably shorter than the majority of the cables across the 
Atlantic. The cost would nct be great, much less, indeed, than 
the capitalised value of any two cables belonging to the 
Atlantic pooled companies. It has been estimated that the laying of 
this cable would allow of a reduction of rates to China and Japan of 
about 33 percent. A branch line from Kusaie Island to Cocktown, in 
Queensland, would give Aust: alia the benefit of reduced rates, and, in 
Case of difficulties with the existing companies in the China Seas, a 
short line from Manila to Formosa would afford direct and indepen- 
dent connection with the Japanese Government system of cables, 
which also connect with Ohina at Foochow. 


German Cable to China.—The Pekin correspondent 
of the Frankfurter Zeitung strongly recommends the laying down of 
another cable between China and Europe, and, of course, urges that 
the work should be undertaken by German capital. According to a 
financial daily, at the end of his interesting communication he 
remarke :—“ The laying of a cable along the Chinese coast appear to 
me to be the best and safest undertaking that now presents iteelf in 
China. German industrial circles should be urged to give the oppor- 
tunity all the attention it deserves. The German Government would 
no doubt gladly support the enterprise. A German cable to China 
would increase the prestige of the German name, would further the 
aims of German policy, and, according to all appearance, would be a 
paying undertaking." 

Indian Telegraphs.— In a recent issue Indian 
Engineering stated that the Government Telegraph Department 
(exclusive of State traffic) earned 2:44 per cent. on the capital outlay 
in 1897-98, including State traffic, 7:19 per cent. It expended 
£160,000 on capital account during that period. Since 1892-93, 
28,000 miles of wire have been added, and the number of offices has 
risen from 2,553 to 3,802. The increase in the number of messages 
over 1896-97 have been 124, and in the value thereof 29 per cent. 
In private inland messages the increase in number was 8 46, and in 
value 5`65 per cent. In ten years the number has increased over 94, 


and the value 77 per cent. 
Telegraphic Interruptions and Repairs:— 


CABLES. Down. Repaired. 
West Indies— 

Bt. Lucia-Bt. Vincent .. Sept. 24th, 1898 ... is 
Amazon Company’s cable— 

Cable beyond Gurupa... June8th,1898  ... see 
Saint Louis-Novonha . Oct. 17th, 1898 . iN 
Para-Maranbam „. .. Nov. 15th, 1898 ., 

LANDLINES. 
Majunga-Tananarive ... Nov. 22nd, 1898 ... "" 
Saigon-Bangkok . . Nov. 27th, 1898  ... Nov. 28th, 1898. 


A Trans-Pacific Cable.—A Dalziel Paris telegram to the 
Globe says that a Washington despatch to the New York Herald 
(Paris edition) etates that now peace has been assured, the project for 
a trans-Pacific cable will be taken in hand immediately by a company 
which has already been formed for the purpose. The proposed cable 
will connect San Francisco with Honolulu, and thence to Manila, vid 
Guam. Tue stretch between Honolulu and Guam is, however, in the 
opinion of the engineers, too great, being some 500 miles longer than 
any existing cable, consequently it has been decided to try and obtain 
the ieland of Ualan to serve as a stepping stone. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barnsley.— December 12th. The Corporation is inviting 
tenders forthe supply and erection of (1) Lancashire boilers and Green’s 
economiser; (2) engines, dynamos, switchboard, condensers, feed · water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondar 
batteries and accessories; (4) feeder and distributing mains (soli 
system), potential leads, network and service boxes, and service 
connections. Specifications and all iculars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 


returnable as usual. 
Beckenham. — December 17th. The Urban District 


Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices " November 18th. 


Dublin.—December 5th. The Dublin United Tramways 
Company is prepared to receive tenders for the supply of general 
stores, including car fittings, iron, steel castings, oils, electrical 
supplies, £c., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtsined, and patterns seen, at the company's offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
2nd. Forms of tender 1s. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
H.P. at Richmond District Lunatic Asylum. See our Official 
Notices" November 18th for particulars. 


Electric Trams,— Tenders are being invited, says Tenders 
and Contracts, for the construction of а pier and electrio trams, in 
con junction with the Concessionaire, on promotion lines. Address, 
in first instance, to F. K. T.,“ at Horncastle's, Cheapside, London, 


E.C. 

Fleetwood.—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our “ Official Notices " this week for 
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France.—December 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tons of galvanised iron wire 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Bous-Becretariat d'Etat des Postes et des 
bru dx ad Rue de Grenelle, 103, Paris, whence particulars may be 
obtair 


Salford.—December 15tb. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the followin 
plant for the Electric Light Committee. Section (1) boilers; (2 
engines; (3) dynamos; (4) boiler feed pumpe, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisere; (5 condensers, &c. ; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shoreditch.—December 13th. The Vestry want tendera 


for six direct-current rotary transformers. See our Official Notices 
November 25th. 


CLOSED. 


‘dinburgh.—The following tenders are accepted by the 
Corporation for the supply of generating plant for the electricity 
worke :—Six engines and dynamoe, Messrs. Mather & Platt, Limited; 
seven boilers, Messrs. Sinclair, Leith; six boilers, Messrs. D. Stewart 
and Oo., Glasgow. 


FORTHCOMING EVENTS. 


Monday, December 5th—At 8 p.m. Society of Arts. Cantor 
Lecture No. 3 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial generation of acetylene ; the types of 
generator in use; the actions taking place in acetylene 
generators, and the effect upon the gas produced ; the 
purification of acetylene for domestic consumption. 
At 5 p.m.— Royal Institution of Great Britain. General 


monthly meeting. 
Tuesday, December 6th.—At8 p.m. Rön Society, at 11, Ohandos 
Street, Cavendish Square, W. Discussion on Derma- 


titis in Relation to Röntgen Ray Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the eubject. 

At 8 p.m.— The Institution of Civil Engineers. Time рег 
mitting, paper by Mr. Francis Fox, M. Inst. O. E., on “The 
Ventilation of Tunnels and Buildings.” 

Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 

Thursday, December 8th.—At 8 p.m. The Institution of Electrical 
Engineers. “Improvements in Magnetic Space Tele- 
graphy,” by Prof. Oliver Lodge, D.Sc., F.R.S., member; 
and if time permit, Telegraphy by Magnetic In- 
duction,” by Sydney Evershed, associate. 

At 8 p.m.—The Northern Society of Electrical Engineers. 
Paper on “ Saperheated Steam and its Application on 
Steam Engines,” by Mr. Paul Schou. 


NOTES. 


Institution of Junior Engineers’ Transactions.— 
The Record of Transactions of the Institution of Junior 
Engineers (Vol. vii, 1896-97, 108. 6d.) is & presentable 
volume in appearance, but it is also an exceedingly useful 
and interesting volume when one considers the amount of 
knowledge that is stored within it in so convenient a form. 
The papers read during the session to which the book is 
devoted sre :—“ Electric Central Station Working,” by 
P. W. McDougall; “Comparisons of Similar Structures, 
Large and Small,” by Prof. A. Barr; “Construction of 
High-class Bridge and Girder Work,” by J. A. Macpherson ; 
* Protection of Buildinge, &c., from Fire,” W. R. 
Beckton; Cycle Construction.“ by Alfred W. Marshall ; 
* Electrical Railway Signalling," by L. G. Ferriera ; also the 

idential address, by Sir А. A. Binnie. Considerable 
interest is added by notes of the various places and 
works visited by the members, and in this connection 
details are given of the Deptford electricity station, the 
Hotel Cecil and its electrical plant, the Electric Welding 
Company's works at Pimlico, Shoreditch electricity 
works, по е чеш tramway, and Dublin and 
Belfast electricity wor 


Live Steam Feed Heating.—Our contemporary, the 
Engineer, always poses as the holder of a kind of mystery 
bag when dealing with questions relating to steam economy. 
Again does it raice the question of live steam feed heating, 
but makes no headway, though it makes one remarkable 
statement, It is generally admitted that heat transmission 
through plates is greater where the water is hot, either 
because the water is more mobile and sweeps freely over the 
heated plates or from some occult reason. We might add 
to this explanation that where all the heat goes directly into 
steam forming—not into heating water—ateam will be 
formed directly upon the plates, and in escaping must pro- 
duce currents which would never form where water was 
being heated. The bold atatement we refer to above is that 
the injector is not a source of economy as efficient as 
the live steam heater. The injector is a live steam 
heater, but it does not heat the water to the point 
of ebullition, whereas a heater may do so, and probably this is 
the only explanation of the less efficient action, which seems 
good enough to raise to the dignity of another mystery. As 
regards the greater efficiency of hot water as a heat, absorber, 
quite apart from the question of mobility, we have before 
stated that it is probable that heat will be found to be better 
transmitted from a hot to a hot substance than from a hot to 
а cold substance. We may argue that there is а heat refractive 
action, due to temperature difference, and that heat will not 
во readily pass a point of great difference. It would seem 
nothing very wonderful if this idea should be proved to be 
а fact. If experiments should ever be made to discover the 
full facta ав regards live steam heating, it might be well to 
carefully note the flue . We should ordinarily expect 
better combustion and more heat generated in & warm 
than in а cold furnace. It is rather late in the 
day to call for separate vessels in which to heat 
the water and make the steam. This side of the 
question has been understood for years in Lancashire 
and Yorkshire, where no large power station or factory 
is without its economiser flue-feed heater, but coal is cheap 
down there, and is often bought at five shillings per ton. In 
the south, where it costa twenty shillings, the value of the 
economiser is doubted, and when the writer was last in a 
certain electrical station in London and saw the economiser 
out of work, he was informed tbat that thing was no use 
after a water-tube boiler, as the boiler would take out every- 
thing that could be got out of the gases. This is the sort of 
thing that many advocates of water-tube boilers do not 
hesitate to put forward regularly. As we have heard ii said 
it is easier to sell a fuel-saving appliance where fuel is cheap 
than where it is dear, and the constant ice of economy 
has lead to the conviction that feed must be hot, whether 
heated by live steam or by waste gases. But it is a trifle 
ridiculous to read arguments to-day that there is an 
economy in hot feed, as compared with cold. Yet, 
apart from the forther heating of live steam, the 
primary question is still argued. Extreme theorists will 
tell us that an explanation of the effects of live steam 
heaters is found in the transmission of heat to the working 
body at a maximum temperature, that the water is nearer 
the furnace temperature, and the action is thermo- 
опаш more efficient. This view opens the door for 
а good deal of fine confused argument. 


Financial Risk of Laying Down Long Lengths of 
Electric Conductors.—Witb reference to the suggestion 
made in Prof. Forbes's Society of Arts paper as to the 
raising of а mortgage on large weights of copper conductors 
used in power transmission schemes, we understand that 
such а popoe. was made by Mr. B. H. Thwaite as long 
ago ав November, 1892, in a paper read before the Man- 
chester Association of Engineers. The title of his paper 
was “Economic Possibilities of the Generation of Electro- 
motive Force in the Ооа! Fields and its Application to 
Industrial Centres," and after referring to what would be 
“а fair rate of interest for the class of security represented 
by large weights of copper conductors," the author “ farther 
ventures to suggest that this part of the capital, or the part 
to cover the cost of trunk transmission ше» should be 


obtained by the special issue of mortgage debentures at the 
rate of interest stipulated.” 
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More of the Diesel Motor.—In the Journal of the 
Franklin Institute appears a very appreciative reference to 
the Dieeel motor by Mr. E. D. Meier. This would be an 
interesting article, but for the fact that it bas the appearance, 
deservedly or not we cannot say, of being inspired by some 
promoting syndicate. We wonld be the last to decry the 
work of Diesel, but it is to be remembered that he has £0 
far fallen very far short of his desires as regards compression. 
The argument pu forward was an ability to abolish the 
water jacket, and yet even in this article the water jacket is 
not denied, though it is stated to be there merely as advan- 
tageous in keeping the temperature of the working parts 
uniform. Quite so!! The pressure of compression is 
stated as 35 atmospheres, а considerable reduction from 
the 200 or 300 atmospheres once proposed. Mr. Meier 
briefly summarizes Diesel's invention as (a) the use of a 
quantity of air very Jarge in comparison with the amount of 
fuel; (ò) adiabatic compression to a temperature far above 
ignition temperature ; (c) injection of fuel into this dense, 
highly heated air; (d) regulation and cut-off of the fuel 
supply at any desired point of the stroke; (e) governing 
amount and duration of fuel supply; (/) expansion nearly 
to atmosphere without water jacket cooling ; (g) rejection 
of exhaust and taking in fresh supply of air; (Л) com- 
pression, in presence of water, at atmospheric pressure. It is 
claimed that Diesel has so far succeeded ав to obtain 1 
B.H.P.-hour from 284 grammes oil ав compared with best 
үи result of 371 grammes. Practically, Diesel's chief 
ifference of practice is in the compression of the air 
charge free of fnel, and to such а temperature ав to ignite 
the fuel as it enters. He thus overcomes the ordinary 
difficulty of gas and oil engines that premature explosion 
occurs to an explosive mixture at high compression. There 
can be no premature explosion where there is no combustible 
present, and Diesel seeks to first attain a high initial pres- 
gure, and then expand isothermally by admitting fuel to 
burn and keep up the temperature. and subsequently 
adiabatically after fuel is shut off. Mr. Meier talks about the 
invention coming complete to America, and speaks of the 

wonderful success of the new motor in Europe. We cannot 
learn that anything is being done in England, yet we seem 
to have heard that the invention was to be exploited here. 


A pete Growing German Electrical Company.— 
Rapid growth is certainly the feature of the moment in the 
German electrical indostry—both as regards supply and 
manufacturing companies. As an example, the Helios 
Elektricitiits Aktien Gesellschaft, of Cologne, may be cited. 
This company, within the last two years, has increased its 
capital from £150,000 to £400,000; and is again contem- 
plating a further issue of shares, in order to provide the 
means for availing itself of all the bueiness opportunities 
offering. The following figures from the report of tbe 
company for the year ending June 30th, 1898, are taken 


from the Elekirotechnische Zeitschrift, of October 20th. 


The gross profits are £77,330, ss against £39,554 in the 
ги year. This sum has been distributed as ifollows:— 

epreciation account, £16,205; reserve, £5,000; percen- 
tage on profits, £8,103 (It is not stated to whom this is paid); 
bonus to officiale, £1,000 ; pension fund, £2,000 ; dividend, 
10 per cent. on £400,000, £44,000 ; carried forward, £1,022. 
In the previous year, £18,000 was distributed as dividend, 
and this sum sufficed to pay 12 per cent. upon £150,000. 
With such figures as these the Helios Company will have no 
difficulty in raising fresh capital, and there will be no neces- 
Bity to put into operation all the financial machinery which it 
I8 customary to set in motion in London, when additional 
money is required for any industrial undertaking. This 
machinery may be useful at times, but it diverts into other 
hands much of the money subscribed for purely industrial 
purposes ; and опг manufacturing industries would be in a 
much healthier state to day, if their issues of share capital 

ай been conducted upon the German system, without the 
aid of underwriting or finance corporations. 


Which is the Best ?—An Australian “Subscriber " 
asks :—“ Could I get information through your valuable 
columns about the best system to employ for cooling con- 
ПЕ water. It is to occupy the minimum of space. A 
1agram, if possible; it is for about a W plant," 

x 


b 


Electrical Supply in Lyons.—Lyons is to be well 
catered for as regards the supply of electric current for 
lighting or motor purposes. La Compagnie du Gaz and 
Le Compagnie des Forces Motives du Rhône already exist 
as rivals, and now, according to L’Hclatrage Electrique, a 
third company has entered the liste. This last, La Com- 
pagnie des Omnibus et Tramways de Lyone, bas requested 
the municipality to permit it to distribute its excess current 
for lighting purposes, and this permission has been granted 
after come slight modifications of the scheme to overcome 
the objections of the other companies. Underground trans- 
mission mains are to be used by the traction company. We 
congratulate the citizens of Lyons upon the prospects of 
cheap current which this triangular competition holds up to 
their view ; but our congratulations are somewhat tempered 
by the pictures of the public thoroughfares of Lyons which a 
lively recollection of London streets during the cable-laying 
geaton conjures up before our mental vision. If one com- 

пу can produce so much mese, traffic delay, and bad 
anguage проп the part of obstructed City men when 
engaged in this business of cable-layirg, what will not three 


produce ? 


The Steam Turbine and the Uni-Polar Dynamo.— 


The simplicity of the uni-polar dynamo has led many 
electricians to investigate the possibility of ite commercialisa- 
tion. Indeed, says the American Electrician, this has been 
во persistently attempted and the problem has seemed во 
insurmountable that it has become a sort of electrical measles 
and is clozely analogous in its effects upon the engineering 
fraternity to perpetual motion, its mechanical prototype. 
The electrical ignis fatuus, however, has the redeeming 
feature that it is always to a certain extent operative, 
and the problem is rather to increase its operative 
efficiency than to demonstrate its possibility. The cur- 
rent carrying capacity of the uni - polar dynamo is 
enormous. The problem is to increase the voltage, and 
there are but two ways in which this may be done, the first, 
that of making a very intense field, and the second, that of 
increasing the speed. The steam turbine seems to offer 
unparalleled opportunities in accomplishing the desired 
result by increasing speed. A 30-H.P. turbine running at 
30,000 revolutions per minute is a practical possibility, and 
direct-coupled to a uni-polar disc could produce measurable 
voltages and current capacity within the limits of the power 
of the turbine. If we have a disc some 80 inches in 
diameter, the effective area which can be flaxed is some 
35 square incher, through which it ought not to be difficult 
to thread 35,000 lines of force. If we run such a disc at 
80,000 revolutions per minute we shall have an effective 
voltage of 1:75, which is perfectly adaptable for some kinds 
of plating work. If we increase the diameter of the disc to 
such dimensions as we can without endangering it from a 
mechanical standpoint we may raise this voltage to 15 or 20 
volts, and by connecting two such machines in series we may 
attain a voltage of 40 or 50, which is useful for many 
purposes. If electrical power can be obtained from such 
simple and cheap apparatus in such quantities, commercial 
use8 will be quickly found for it. | 


Accumulator Omnibus at Berlin,— This omnibus 
which has just been put on the streets by the Allgemeine 
Omnibus Gesellschaft of Berlin, has 20 seats and six standing 
places, measures 7 metres long and 2 wide, апа weighs, 
including its battery of accumulators, 6,650 kg. The 
battery consists of 24 boxes, each containing five elements, 
and its total weight is 1,700 kg., three-quarters of which is 
supported by the front axle which is the motive axle. The 
speed is 6 to 12 km. an hour, and the battery has to be 
recharged after a run of 60 km. At staiting a current of 
50 amperes at 225 volts is required; at a mean speed 35 
amperes are sufficient, and 40 amperes are required for the 
maximum speed. 


Smoke Nuisance.—At the Greenwich Police Court on 
24th ult., the London Electric Supply Corporation were 
fined £10 and 3 guineas costs for having on 8th ult. 
allowed the recurrence of a smoke nuisance at the works. 
The Corporation is taking steps to prevent the nuisance, 
including the raising of the height of the shafte, also to use 
smokeless coal. | 
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The Candle-Power of Lamps for Decorative Purposes. 
— Incandescent lamps are now very largely used for 
decorative purposes, particularly for electric signs in the 
theatre district of New York city. In such а case as 
this, says the American Electrician, efficiency is not par- 
ticularly to be sought after, for the object of the lamp is not 
so much to give light to surrounding objects as by its own 
luminosity to assist in tracing out the name or advertising 
sentiment so that it will appear brilliantly illuminated at а 
distance. of many hundred yards. It is a fact that if letters 
of the sign are closely made and brilliantly lighted, that the 
sign will be less legible than if the lamps were burned at 
a lower candle-power, for the same reason that the true 
size and shape of an incandescent lamp filament can be 
best distinguished when burned at dull red heat. The eye 
is dazzled by more brilliant light. The outcome of this 
reasoning seems to be that a sign lamp must be burned at a 
considerably lower efficiency than one intended for ordinary 
illuminating purposes, partly because the signs will use 
less current, and partly because the lamp will be of double 
or possibly triple life. The true commercial efficiency of 
the sign lamp cannot be measured in watts per candle- 
power, for ita object is to attract attention rather than to 
illuminate. 


Lord Armstrong’s Experiments on the Electric 
Discharge.—A lecture on this subject was delivered at New- 
castle on 9th ult. by Prof. H. Stroud, D.So., of the Durham 
College of Science. Lord Armstrong’s remarkable experi- 
ments have been several times noticed in the ELECTRICAL 
Review, and are described and beautifully illustrated in 
Lord Armstrong's book, “Electric Movement in Air and 
Water.” The large Wimshurst machine with which Lord 
Armstrong carried out his later experiments, and a large 
induction coil have been presented to the College of Science by 
Lord Armstrong, for the purpose of continuing the experi- 
ments on the electric discharge initiated by his lordship. 
Acting on а suggestion of Mr. J. W. Swan, F.R.S., Lord 
Armstrong had used the Lichtenberg method to distinguish 
between positive and negative in his figures prodaced by the 
electric discharge. Recent figures obtained in this way were 
exhibited at the Royal Society soirée in June, 1897. The 
lecturer explained the Lichtenberg method as improved by 
Lord Armstrong. A plate of glass, covered with a thin 
uniform layer of pitch and resin varnish was placed in posi- 
tion, and a discharge of the “impulsive rush” type was 
produced over the plate. The plate was then dusted over 
with a fine powder, consisting of a mixture of red lead and 
sulphur. ‘The red lead being electrified positively was 
attracted to the negative portions of the plate, and the 
sulphur being electrified 3 to the positive portions 
of the plate. Results obtained by this method with the 
Tesla coil were also exhibited by the leoturer. It is to be 
hoped that these investigations may add to our knowledge 
of the nature of the electric discharge, and that Prof. 
Stroud will make his figures and conclusions accessible to 
the scientific world. 

Prof. Stroud announces the valuable gift of apparatus pre- 
sented by Lord Armstrong to the Darham College of Science 
to enable him to continue his experiments on electric dis- 
charge, including :— (1) The specially constructed 16-plate 
Wimshuret machine in air-tight glass case, driven by an elec- 
tric motor, and provided with all necessary accessories (10 
gallon Leyden jars, &c.) (2) 18-inch spark Ruhmkorff 
induction coil, with all necessary accessories (Tesla coil, 
Leyden jars, &o.). (8) Very fine electric lantern for research 
work. This lantern is provided with fronts for vertical, 
horizontal, and microscopic projection, and has been specially 
arranged for experimental work. In addition to the above, 
gays a Newcastle paper, his lordship has promised a set of 
storage batteries for ure with the above. 


The lost “ Mohegan " and its Electrical Installation. 
—The judgment which has been given in the Wreck Inquiry 
Court, in respect to the loss of the Mohegan, declares that 
the ship’s compasses were sufficient, and could not have been 
affected by the electric current from her dynamos. It is also 
held that the vessel was supplied wich lamps independently 
of the electric lamps. 


Falcon Works Engineering Society.—Mr. Percy Sellon 
delivered the presidential address to the above society at the 
inaugural meeting of the session on 17th inst. After 
referring to current and prospective developmenta in the 
electrical industry, Mr. Sellon passed on to consider the 
position of the British manufacturer of electrical produce in 
the face of competition from the Continent and America, 
=~ contrasted P сш as regards labour, materials, 
and supervision, of the respective systems in t 
tion in Great Britain, Germany and Switzerland, id the 
United States. Mr. Sellon concluded by referring to the 
changes and extensions which have been and are now being 
introduced at the Falcon Works with a view to assuring for 
the Brush Company's manufactures the benefits of latest 
thought and experience on labour conditions and productive 
organisation, including the introduction of the single-break 
day, the growth of the piece-work system, the company’s 
profit-sharing scheme, &c. 


Safety Gauge Glass for Boilers.—The Scientific 
American publishes a description of а £o-called safety gauge 
glass, in which things are so arranged that if a glass breaks, 
a self-acting valve will automatically shut off the water from 
that glass. Apart from the fact that the valve is so placed 
that it will probably soon refuse to work owing to its hori- 
zontal position, where it will be quickly obstructed by dirt, 
there is the awkward fact that if both glasses break there is 
no shut-off cock to cut out the boiler. We have recenti 
heard of a new water gauge, in which the glass is a tl 
piece of plate glass їп a square gun-metal box. It is gaid to 
indicate the water level with t clearness, and as the glass 
is strong it will at most simply crack and leak, and not pre- 
vent the shut-off cocks being turned, which is the difficulty 
with ordinary gauges. Glass tubes must always break oom- 
pletely, and hence arises the demand for automatic cut-out 

evices, many of which are useless or dangerous. The one 
illustrated in the Scientific American will be both unless con- 
siderably modified. 


More of the Heilmann Locomotive, — L' Industrie 
Electrique refers to the fact that for a year No. 8,002, by 
which we understand the Heilmann engine, has now been 
under trial. Our contemporary, to use its own words, has 
“taken the liberty of not partaking in the delirious enthusiasm 
of the technical and pseudo-scientific press in presence of 
these tests, without significance or resulta, and this attitude 
has brought us a precious lot of abuse. The travelling 
station took a very long time to travel from Mantes to Rouen. 
The reason is that after it had passed each bridge, а stop was 
made to examine the various registering apparatus placed to 
determine vibration.” Much fun is made of the whole busi- 
ness, "n dis oret ao 8,002 (on ne pene — 
la 8,001 to the state of an apparatus Jor 
the resistance of the track of the 8 de l'Ouest. This 
curious engine is made known to the readers of our contem- 
porary, whose opinion seems best expressed by the phrase: 
“ To what base uses are we come.” Во even in its home the 
Heilmann locomotive does not have everything its own way, 
but is looked upon as a more or less senseless freak not to be 
lightly imitated. How it ever came to be designed it is not 
for us to say. We believe it was to prove the possibility of 
electric traction. If anyone in France at any time wants & 
temporary supply of electricity for a local féte, or what not, 
they can hire this huge locomotive, and at once have at the 
nearest, railroad point a fairly powerful electrical station. 


The Commissioner of Police and Electric Carriages. 
—Sir Edward Bradford, the Commissioner of Police, 88y8:— 
“ Should electric carriages come generally into use, 
effect on the traffic of the metropolis will be marked, as such 
vehicles occupy but a little over one-half the space of 
of a similar vehicle drawn by a horse, From a sanitary 
point of view, also, а diminution of the nnmber of horses in 
the streets is a desideratum." The Commissioner says, 
the Daily News, the few hackney carriages propelled by 
electricity which have been placed on the public streets 
appear to have given general satisfaction. He praises them 
ва roomy, as having well-fitted interiors, and as being, with 
regard to their mechanism, well under the control of their 
drivers, Experiments are being made with a view to reduce 
their weight. 
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The Entertainment Account.—The New York Zlec- 
trical World says in a recent editorial :—'* A pernicious 
custom apparently inseparable from competition, and one 
which is perhaps followed to a greater extreme in the sale of 
electrica] apparatus than in any other line of transactions, is 
the practice of treating. The prospective buyer of a boiler, 
engine or dynamo, his engineer, architect or agent, is trans- 
prec abont the country nominally to inspect similar instal- 

ions, dined and wined and made the object of an outrage- 
ously wasteful expenditure of money in many other ways. 
Unfortunately, this prooess in the case of large orders is a 
cheaper method of obtaining business than the use of high- 
grade material and workmanship in the construction of the 
apparatus. It thus gives unprincipled manufacturers an 
e e which must be met by those attempt ing to main- 
tain a high standard by similar tactics, necessitating either an 
increase of prices or a deterioration of the quality. The 
commonsense purohaser must realise that a manufacturer who 
does not stoop to such practices can supply а better equip- 
ment at the same price with the same profit, than the one 
who spends а considerable percentage of the contract price in 
“ blowing off" the prospective buyer, but more often the one 
treated is an agent or consultant who cares more for this 
petty form of briberythan he does for his employers’ interests. 

he 5 is a degrading one, both morally and industrially, 
but for its eradication we will probably have to wait until the 
millennium.“ Our contemporary's remarks are aimed more 
particularly at trading practices, but they might apply with 
equal foroe to the means adopted by some promoters and 
inventors in this country for bringing their new apparatus 
and processes before the attention of the press and the public. 
We suppose the expense generally takes a place in the pro- 
moter's or inventor's estimate of the amount to which he 
considers himself entitled as vendor, so that really the sharc- 
holder is made to pay for it if the thing is successfully 
floated, though it be floated but to sink again almost immedi- 


ately. 


The Rays of the Glow-Worm.—The pale green light 
that shines from the ior portion of the so-called “glow- 
worm is said to be due to the emission of X rays. By the 
way, says the Photographic News, this creature is not & worm 
at all, but the wingless female form of a species of beetle, the 
Lampyris noctiluca, and her luminosity is supposed to afford 
the means of attracting the non-luminous male. Recently 
800 of these insecte, according to the Revue des Sciences, 
were made the subjects of experiment by enclosing for two 
days in a dark chamber, sheltered from all foreign lights, 
and placing before photographic plates screened by several 
thicknesses of black paper, besides plates of brass, copper, 
and aluminium; also a piece of cardboard, with a hole in 
it, was interposed between the plates and the ares nd 
plate. On developing the latter, it was found to be blackened, 
except at the part opposite the hole in the cardboard. The 
rays of the Lampyris, therefore, appear to have penetrated 
the metal and excited luminosity in the cardboard. It was 
subsequently discovered, also, that when there was nothing 
between the sensitised plate and the “ worm,” the rays acted 
as do those from ordinary light, bnt in traversing cardboard 
and certain metals, they acquired the properties of the 
Róntgen rays. It is suggested that possibly these creatures 
have the property of emitting both forms of raya. The 
foregoing savours somewhat of the improbable, and the editor 
of the Revus suggests further and more definite experi- 
mentation; he also adds, as regards the power of emitting 
dual forms of rays, that there may be a third form that will 
prove explanatory. 


Appointments Vacant.— The Hammersmith Vestry 
want an electrician-in-charge for the electricity works. See 
our “ Official Notices.” 

A consulting electrical engineer is wanted to advise the 
Hoyloake and West Kirby Urban District Council in con- 

otices. 

The Guardians of St. Mary, Islington, are wanting an 
electrical engineer to prepare specifications, &c., and to super- 
intend the putting down of an electric lighting installation 
for the new infirmary now erecting at Highgate Hill, Upper 
Holloway. Latest date for applications, December 7th. 


але with its electrio lighting echeme. See our Official 


Regeneration of X Ray Screens.—When a barium 
platino cyanide screen is exposed for a considerable time to 
the Róntgen rays, its fluorescence is gradually reduced, and 
the salt at the same time assumes a brownish colour. In 
order to show this phenomenon, it is sufficient to expose 
such a ecreen, upon which a coin has been placed, for a 
quarter of an hour, about half an inch distant from a 
Crockes’s tube. A distinct contrast will be observed between 
the part covered by the coin and the rest of the screen. If 
the screen be now exposed for a quarter to half an hour to 
direct sunlight, it acquires again its original properties. 
P. Villard has made an investigation to determine which 
part of the spectrum is most active in regenerating these 
exbansted screens. For this purpose he projected on a 
screen strongly browned by the Röntgen rays a spectrum of 
sunlight obtained by passing the light through two quartz 
prisms. After some hoars’ exposure, the screen was 
examined by diffused light and also by the Röntgen ra 
which show the contrasts better. It was found that the 
ultraviolet and the blue part of the spectrum had very little 
effect. The active parts of the spectrum occurred in separate 
strips, which are defined in wave lengtbs as follows :— From 
(1) А = 900 to x = 710; (2) А = 590 to A = 540; (3) 
А = 510 to \ = 480. The rays of strip (3) are most active, 
and it will be seen that the most refrangible of these rays 
scarcely pass the limits of the “ green." It is not, therefore, 
the rays which are chemically most active which have the 
greatest regenerative effect on the screen. Brova has, how- 
ever, remarked that the rays of the first strip are those which 
Becquerel found to be most active in exciting flaorescence, 


Motor Generator for Electroplating, — А motor 
generator designed by the Jantz & Leist Electric Company 
of Cincinnati, Ohio, for electrotypers is described in the 
Electrical World. It is of the multipolar type, with spherical 
cast yoke, into which are set laminated soft wrought-iron 

le pieces. The field coils, which are form-wound, are 
interchangeable. The armature is of the ironclad type, 
notched to receive the windings, On the motor end these 
are form-wound and insulated before being placed in the 
notches ; on the generator end the coils consist of a bare 
copper wire cable with a carrying capacity of 1,200 
amperes without heating more than 80° C. above the sur- 
rounding atmosphere. 'The bare-wire winding is used on 
account of its great radiating surface and consequent ventila- 
tion, besides being easier to handle. The armature winding 
is in multiple, the current being collected by four sets of 
copper-leaf brushes, held in a rigid holder. The spring 
of the copper insures a good, firm contact on the face of the 
commutator. The commutator is built up of hard copper 
segments, with mica insulation, there being 12 segments to 
the commutator. On the motor are used carbon brushes, set 
in radial holders, the tension being adjusted automatically, 
The bearings are Pacapaor bronze, self-oiling and self-aligning, 
and are fitted with glass sight oil gauges. It is stated that 
these machines run sparkless from no load to full load with- 
out the necessity of changing the position of the brnshes. 
Their principal constructional features are the ample size of 
all the parts to carry the full-rated load continuonsly without 
excessive beating ; the nse of the best of material and the 
excellence of design and workmanship. The regulation is 
effected by means of a rbeostat in the shunt circuit connected 
across the main line terminals, Current is generated at a 
pressure of 6 volts, 


Oldham Smoke Nuisance.—It appears that in Oldham 
the electric light works of the Corporation itself is making 
smoke, and the tender aldermen of Oldbam wish to have 
this stopped, as they cannot feel easy in their consciences 
when the Corporation enforce the Smoke Act against other 
p2ople. The Electric Light Committee therefore hauled u 
two stokers before them, and spoke gently to them as regar 
smoke, which was made so much in the day time, when the 
load is light. We wonder if the smoke inspector ever sits up 
at night and keeps an eye on the chimney by moonlight; for 
if the chimney smokes во much on a day load, what will it 
not do under night's gentle shadow. Smoke inspectors have 
very funny notions sometimes, and there is а great variety of 
opinion as to what is, and what is not, black smoke. 
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Is Compression in a Steam Cylinder Economical ?— 
The Engineer reviews some Belgian and American experi- 
ments on compression in steam cylinders. It is well known 
that Zeuner gave his authority to the statement that the loss 
due to clearance spaces could be annulled by compression up 
to initial pressure, whicb, of course, is most easy to aocom- 

lish where clearances are small. Prot. Dwelshauvers-Dery 

as been making experiments which seem to disprove this 
claim, for he has shown considerable loss, and he attributed 
this reversal of theoretical anticipations to the cylinder wall 
action, a view which seems to be supported by Prof. Doerfel’s 
experiments, who showed better results from compression 
when the steam jackets were in action than when they were 
idle. Prof. Baulvin attacks Prof. Dery’s views by the aid of 
the entropy diagram, itself rather a theoretic tool, and shows 
that wall effects are diminished, and he considers that the 
losses shown by Dery were due to leakage. The slide valve 
is certainly not very suitable as a means to hold in com- 
pression, and we should ourselves prefer results from a 
well designed piston valve engine, and the leakage is 
practically admitted by the experimenter himself, who 
subsequently made further experiments, however, and 
confirmed his previous findings, the bigger losses 
accompanying the heavier compressions. In America, 
Prof. Jacobus has experimented with an engine of five-fold 
greater speed, and found no material difference for three 
different ratios of compression, and they by no means bear 
out Prof. Dery’s testa and findings. He considers that the 
lower compression to 627 initial pressure gave a better 
result than full compression. Prof. Doerfel found no serious 
differences, but looks to compression as a means of quiet 
running. Probably, every engine has its point of best com- 
pression, which must vary with the conditions. We all know 
the advantage of compression in quiet running. We well 
remember an engine with a heavy crosshead which shook its 
buildings and foundations to pieces, and was cured abso- 
lutely by a slight addition of inside lap to the valves. So far, 
ractical men have dealt with this question by themselves. 
he professors have now got a hold of it, and while they are 
quarelling over the point, perhaps the practical men had 
better leave reading alone, for they will get very little light, 
and that very contradictory, 


The Light of the Firefl y.—Mr. C. M. Broomall, writing 
in the Scientific American, November 5th, 1898, gives som» 
interesting particulars as to the nature of the light emitting 
organ of the firefly. It has been found that this organ in 
the glowworm consists of a pale, transparent, superficial 
layer, which gives off the light, and a deep opaque layer 
. whose function is less obvious. The Italian firefly, in which 
both male and female are luminous, has been examined by 
Emery. Here, as in the glowworm, the organ was found to 
consist of two layers. It has also been found that the ulti- 
mate branches of the tracheæ, or air tubes, are distributed 
through the photogenic apparatus : the nerve fibres are algo 
present. The luminous organ in the firefly is regarded as 
homologous to the fat body often found in insects. Two 
very significant discoveries have been made: first, that car- 
bonio acid extinguishes the light ; and, second, that oxygen 
intensifies it. These facts, in conjunction with the known 
distribution of air tubes in the photogenic body, point very 
strongly to the theory that the light is result of some form 
of slow combustion, while the fatty nature of the luminous 
cells indicates the probability of fat, with some form of free 
phosphorous as the active agent. It has been found that the 
luminous organs retain their power for some time after death, 
so that their action is not dependent on vitality. The fact 
that their light is so rich in ultra-violet rays ig, however, 
inexplicable in the light of what is at present known about 
combustion. 


Institution Annual Dinner.—The secretary has re- 
minded us tbat members who wish to attend the annual 
dinner of the Institution of Electrica] Engineers on Decem- 
ber 7th, should apply for tickets before Saturday next, 
December 3rd. 


X Rays in War.—Surgeon-Major Beevor, R.A.M.C., has 
been giving a lecture to the Camera Club on the subj:ct of 
* Work with the X Rays on the Battlefield.” 


Effects of the Are on Eyes.—The report of Tracinski 
in the Zeitschrift fiir Beleuchtungswesen (April 30th), gives 
the result of investigations in connection with the operation 
of the Zerener arc welding process, which is now coming 
into use quite largely. The operator weara a pair of 

tacles of dark, smoked glass, besides which he looks 
through a pane of deep red glase, which is connected with 
the apparatus. The action of the light is sufficiently 
reduced by this means, says 7ле Progressive Age. Не tried 
using the red glass alone, but it affected the eyes for some 
time after. The workmen who are using this apparatus 
continuously at first experienced pain in the eyes at night, 
but later on this disappeared; the sight, however, was not 
affected. He concludes that no permanent ill effects are pro- 
duced if proper recautions are taken, and if the operator. 
becomes gradually accustomed to the work. It is a mistake 
to have a new operator work a whole day with the arc, as he 
should begin with a few hours a day until bis eyes have been 
accustomed to it. Only those who have healthy normal 
eyes should attempt this work.— Scientific American. 


The Nobel Bequest.— Mr. Alex. Danielson, of Stockholm, 
writing to the Scientific American, re the status of the above, 
says that the case has been decided, or rather a compromi:e 
has been effected between the contesting parties. The rela- 
tives of the deceased will receive a little more that 
$1,000,000, so that there still remains for the prizes the sum 
of $6,950,000. The income, computed at the rate of 3 per 


cent., will make the five prizes worth $41,600 each. It is 


expected that the compound interest during the time, which 
will necessarily be long, that will elap:e before the prizes 
can be awarded will increase the capital so as to cover the 
cost of managing the funds and the work entailed in pro- 
perly distributing the prizes. The prizes are to be awarded 
annually to persons making the most important discoveries 
in physics, chemistry, physiology, or medicine. There are 
also other prizes. 


Royal Institution.—The Christmas Ооше of Lectures, 
specially adapted to young people, at the Royal Institution, 
will be delivered this year by Sir В. S. Ball, LL.D., F.R.S., 
Lowndean Professor of Astronomy and Geometry in the 
University of Cambridge. The subject will be “ Astronomy.” 
The lectures will be delivered on 'l'aesday, December 27th, 
29th, and 31st, 1898, and on January 8rd, 5th, and 7th, 
1899, at 3 o'clock. 


Award.—Mr. E. Н. Todd, a matriculated student at the 
South Western Polytechnic Day College for Men, has been 
appoint: d to an open Exhibition in Physica and Chemietry 
at Christ Church, Oxford, of the value of £80 per annum, 
tenable for four years. 


Personal.— Mr. David Stevenson has taken offices at 
17, Victoria Street, Westminster, and proposes to make а 
speciality of the equipment of works with electric motors and 
plant. Mr. Stevenson will be known to many through his 
connection with the “ Е.Р.8.” Company in its early days, 
also with Drake & Gorham, and as -partner in the firm of 
Edlin & Stevenson, of Caps Town, and recently with 
Marshall, Sons & Company, Gainsborough. 


It is stated that Prof. Röntgen has been invited to fill the . 


cbair, about to be vacated by Prof. Wiedemann, at the Uni- 
versity of Leipzig. 

Mr. John Young, of the Glasgow Corporation tram ways, 
was on Tuesday unanimously appointed chief officer of tram- 
ways by the London County Council at a salary of £1,500 
per annum. The other two gentlemen in the final selection 
were Mr. Alfred Baker and Mr. John Aldwortb. 


The Gordon Memorial College.—It is stated that in 
response to the Sirdar's appeal for funds for the Khartoum 
College, Colonel Gourand has telegraphed to the Sirdar from 
Palace Gardens Terrace, Kensington Palace, undertaking :— 
" Ав а citizen of that great English speaking sister nation of 
America to provide the sum of at least £1,000.” 


rls сї Z b шєт Ft 


= Е5- 


ES. E 2 


S. r . ы 


Fr F Se BS. £d Ses 


T1 = 


Vol. 43. Мо, 1,097, Ововывва 2. 1868 THE ELECTRICAL REVIEW. 


887 


London Electrical Cabs.— The Financial Times of 
Tuesday last had the following :—“ The report and balance- 
sheet of the London Electrical Cab Company, to be sub- 
mitted at the meeting to be held on Monday next, will not 
be pleasant reading to the shareholders—the accounts show- 
ing that since the incorporation of the company on Novem- 
ber 12th, 1896, to July 81st last a loss of £6,207 has been 
made, Cab maintenance, including electricity, repairs, and 
renewals, &c., bas cost £7,121, while the receipts from cab 
hire come to no more than £3,242. It will thus be seen 
that there has been an expenditure of more than a sovereign 
for every 10s. earned. Figuring among assets are two utterly 
worthless items—namely, £1,358 for preliminary expenses, 
and £1,609 for general expenditure to August, 1897, the 
date when the cabs commenced to ply for hire. The 
sam of £29,364 is set down for expenditure on premises 
and rolling stock, but nothing, however, is written off for 
depreciation. It is, therefore, obvious that were this very 
necessary provision made the acconnts would show a loss of 
at least double the figures given. Under these circumstances 
it is not to be wondered at that the directors propose to 
make an issue of £12,000 of debentures, more especially as 
the effort to place fresh share capital early in the year proved 
а fiasco, only 12,208 shares being applied for out of a total 
of 86,388 offered. It is stated that this £12,000 will bə 
sufficient to * pay all liabilities, after the premises, new plant, 
stock, &c., have been put in thorough working order, thus 
suggesting that, notwithstanding the heavy expenditure 
already incurred for this pu they are still in an unsatis- 
factory condition. Share olders will be interested to know 
that at the meeting the chairman will speak very fully as to 
the past, present, and future workings of the business, and 
that to those who are unable to attend, a оору of the speech 
will be forwarded. This will, however, we fear, prove but 
poor consolation for the abeence of a dividend, but they 
may well be thankful to receive anything from this hopeless 


concern.“ 


A New Process of Combustion.—A new process of 
combustion, to which reference was made in these columns 
some months ago, has been brought before tbe Franklin 
Institute by Mr. Раш! J. Schlicht. The idea embodied is 
the warming of the air for combustion by the escaping gases, 
and Mr. Schlicht does this by actual contact of the escaping 


gas with the incoming air. He effects this by inserting a 


sleeve ia the chimney-top son: what less in diameter than the 
chimney. The fresh air comes in round the sleeve, and travels 
all the way along the chimney and flues to the fire. For 
ordinary heating stoves the air which comes down the chimney 
is admitted on the top of the fire, and very low rates of 
combustion can be obtained when required without 
formation of carbonic oxide. The products of combustion 
escape cooled by the incoming current of air. The argument 
of Mr. Schlicht is that if once properly introduced by 
means of the sleeve, as above described, no separation of the 
counter currents is required. It is stated that the German 
Patent Office, originally sceptical, were convinced that Mr. 
Schlicht had succeeded in doing what he claimed. As 
regards the application to steam boilere, the illustrations do 
not show how the down-coming stream is diverted to feed 
the fire. A considerable economy is claimed for the system. 
Nothing is said as to the size of chimney necessary. It 
would appear that, for a double purpose, the chimney must 
be very much larger, if not twice the area of an ordinary 
chimney, though in this respect it is claimed that less of air is 
es and if this be so a part of the chimney area can very 
well be applicd to the down current. The subject is a curious 
one, and is sufficiently interesting to raise a wish for more 
information. Whether it will prove ав useful for general 
steam raising as for domestic purposes is, perhaps, doubtful. 


Long Distance Telephony.—A Times correspondent 
telegraphs from Little Rock, Arkansas, U.S.A., “that suc- 
cessful telephone communication has been established 
between Little Rock and Boston, a distance of 1,900 miles." 


Lectures.—Before the Institution of Engineers and 


Shipbuilders at Glasgow on 22nd ult., Mr. William Arnot 
ad а paper on “ Meters and Systems of Charging for Elec- 


tric Energy.’ 


The Pecuniary Value of Fine Scenery.— The Com- 
missioners for the State Preservation of Niagara appear to be 
greatly agitated at the prospect of the effecta which the 
development of electrical power and manufacturing enter- 
prises will have upon the future of the Niagara Falls. Ina 
recent report they express the fear that the national indiffer- 
ence may lead to the diminution of the value of the cataract 
and the defacement of it as a world-famous spectacle ; and 
in the belief that the river and falls are at present not safe- 
guarded from diversion and destruction, they appeal to the 
combined power of the Governments of the United States and 
Great Britain to provide that absolutely sure protection 
which is necessary. Oar American contemporary, the 
Electrical Engineer, however, laughs at this alarming pro- 
nouncement. In a cleverly written article it shows that, 
according to its information, the concessions which have 
been granted provide for the tapping of the river above 
the falls to the extent of only 500,000 horse-power, of 
which not more than 60,000 H.P. has as yet been 
converted, while the general estimate pnts down the 
total ро of the falls at something approaching 
6,750,000. It further shows that even when the whole of 
the 500,000 H.P. has been developed, the thickness of the 
sheet at the Horseshoe—now 16 feet—will be only 1} feet 
thinner; and in view of the fact that the falls are being 
broken up into a series of slopes and rapids under the weight 
of water, considers that it is a scientific proposition whether 
the diversion of a considerable portion of this mass of water 
—son.. 100,000,000 tons an hour—may not help to preserve 


the falls as they are in their present majesty and beauty. 


It suggests to the Commissioners that before condemning 
the eplendid and so clearly an industrial development which 
is going on round Niagara at present, they shonld consider 
this matter, when perhaps they would find that the engineer 
is not out of place at Niagara, bat is there by right and 
duty. Is it not better," it asks, “on purely ssthetic 
grounds to generate that much power, s.e., 500,000, from 
running water rather than by burning an equivalent quantity 
of coal with all its grime and pollution?” It will be 
interesting to have the Commissioners’ reply. As the case 
stands, our contemporary—assuming its information as to 
the concessions granted is correct—certainly scores, and 
scores heavily, and we congratulate it accordingly. But 


reading between the lines, both of the report and the 


criticism, we are not insensible to the impression which they 
convey, that the real question at issue is not so much one of 
ceatheticism as commercialism, ог in other words, not so much 
one of the preservation of the appearance of the falls, as the 
preservation of the interests of “ the hackmen, the New York 
Central Railroad, and the hotel proprietors.” If во, we are 
likely to witness а pretty struggle between the contending 


forces. 


Institution of Electrical Fogineers.— We understand 
that candidates for election to the Institution, who wish to 
be admitted under the existing rules, should send in their 
applications before Monday, December 5th, if they seek 
election as members, or, if as foreign members, associates, 
or students, before Thursday, December 8th. | 


British Postal Officials in America.—It is stated that 


Messrs. Gavey & Cooper, of the General Post Office Engi- 
neering Department, are making a thorough investigation of 
the telephone system in America. 


NEW COMPANIES REGISTERED. 


South American Electric Company, Limited 


(59,646).—This company was registered on November 23rd, with а 


capital of £100,000 in £10 shares, to promote and facilitate the 
development of undertakings for electric power supply, electric 
lighting, electric communication and other ind works con- 
nected with electricity, to undertake and carry on mercantile, com- 
mercial, financial and other business, and to enter into an ment 
with the “General Electric Oompany” of the Uni States, 
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Prince’s House, Palace Street, 8.W., gentleman; James Oliver, 13, 
Canfield Gardens, N.W., gentleman; R. G. Fudge, 38, Beecroft Road, 
Brockley, S. E., secretary; B. Charles Lewis, 26, Vicarage Road, 
Tottenham, clerk; John J. Scott, 34, Regent Square, W.C., law 
writer; and Thomae Large, 8, Coburg Villas, Teddington, secretary. 
The first directors (to number not less than two nor more than seven) 
are to be nominated by the subscribers; qualification and remunera- 
tion as the company may decide. 


New Electro-Chemical Manufacturers! Association, 
Limited (59,267).— This company was registered on November 22nd, 
with a capital of £2,0CO in £1 shares, to carry on the business of 
electrical, mecbanical, marine, ciyil, metallurgical, and chemical 
engineers, electricians, suppliers of electricity, iron, brass, and metal 
founders, motor and  horseless-carriage builders snd designers, 
electro-platers, chemical manufacturers, &c. The first subscribers 
(each with one share) are:— Miss Edith M. Linstead, 38, Southmoor 
Road, Oxford; Alfred T. Poole, 179, Kennington Road, SE, 
manager; Miss Florence E. Hester, 26, Cornwall Street, St. George’s 
Square, 8.W.; George H. Humphreys, 24, Gutter Lane, E.O., 
director; Louis Schramm, A. I. E. E., Evelyn, Belgrade Road, Hampton- 
on-Thames, electrical engineer; James Phillips, 148, Great Dover 
Street, S. E., electrician; and Harold E. Matthews, 9, Ohadwell 
Street, E,C., analyst. The first directors (to number not lens than 
three nor more than seven) are to be nominated by the subscribers ; 
qualification, £10. 


W. C. Bersey & Co., Limited (59,698).—This company 
was registered on November 28th, with a capital of £5,000 in £1 
shares, to acquire and carry on the business of consulting and 
mechanical, electrical and general engineers, financial and general 
agents, promoters, &c., carried on by Walter C. Bersey, George E. 
Thompson and Charles G. T. Bromfield, at 39, Victoria Street, West- 
minster, and to adopt an agreement with the said vendors. The first 
subscribers (each with one share) are:—W. C. Bersey, consulting 
engineer ; C. G. T. Bromfield, engineer; and L. Н. Hoile, clerk, all of 
39, Victoria Street, 8.W.; G. E. Thompson, Stonecroft, Melrose 
Avenue, Willesden Green, printer; W. J. Wood, Lynton, Crawley 
Road, Leyton, secretary; F. T. Bersey, 16, Gore Road, South Hackney, 
draughtsman. The number of directors is not to be less than three 
nor more than seven; the first are Walter C. Bersey, Geo. E. Thomp- 
son, Oharles G. T. Bromfield and Charles Davis; qualification, 100 
shares; remuneration as the company may decide. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Werner Cadmium Electric Accumulator Syndicate, 
Limited (57,417).—This company’s statutory return was filed on 
October 8th, when 4,515 shares were taken up out of a capital of 
£6,000 in £1 shares. 4,100 are considered as paid, and £415 has been 
paid on the others. 


Electrical Power Distribution Company, Limited 
(57,907).—This company’s statutory return was filed on November 
8th. The capital is £20,200 in 2,000 £10 and 200 £1 shares ; 154 of 
the former and all.the latter have been taken up, and £3 per share 
called on the £10, while the full amount has been called on the 
others; £662 has been received. 


Camborne Electricity Supply Company, Limited 
(57,950).—This company’s statutory return was filed on October 14th, 
when seven shares were taken up and paid for in full out of a capital 
of £10,000 in £1 shares. 


Sandgate and Hythe Electric Company, Limited 
(57,997).—This company’s statutory return was filed on November 
10th, when seven shares were taken up out of a capital of £1,000 in 
£10 shares. No calls bave as yet been made. 


Mackey’s Electric Lamp Company, Limited (58,437). 
—This company's statutory return was filed on October 21et, when 
seven ebares were taken up and paid for in full out of a capital of 
£2,000 in £1 shares. 


Brush Electrical Engineering Company, Limited 
29,533).— This company's annual return was filed on October 21st. 
he capital is £660,000 in £2 shares (150,000 preference). 90,000 of 

each have been taken up, and the full amount of £360,000 has been 
paid. 

Bickle & Co, Limited (36,429).—This company’s 
annual return was filed on September 6th, when 2,027 shares were 
taken up out of a capital of £50,000 in £10 shares. 1,000 are con- 
sidered as paid, and £10 per share has been called on the others. 
£10,223 bas been paid, and £50 is in arrears, while £3 has been paid 
on three forfeited shares. 


Telegraph Manufacturing Company, Limited 
(68,158).—This company's statutory return was filed on November 
94th, when the whole capital of £200,000 in £5 shares (20,000 pre- 
ference) was taken up. 6,600 of each class are considered as paid, 
and £3 per share bas bean called and £80,400 paid on the others. 


Chilian Electric Tramway and Light Company, 
Limited (57,203).—This company’s statutory return was filed on 

tember 14th, when seven shares were taken up out of a capital of 
£1,050,000 in £1 shares, and £7 paid. 


CITY NOTES. 


The London Electrical Cab Company, Limited, 


THE directors’ report to be presented to the general meeting of share- 
holders, to be held at the Westminster Palace Hotel, 8.W., on 
Monday, December 5th, 1898, at 11 a.m., estates :—The directors 
regret that the profit and loss account shows a debit balance of £6,207 
15s. 6d. Although the company was incorporated on November 12th, 
1896, they were unable to run any cabs at all until August 20th, 1897, 
and во were without any means of earning profit, and since the latter 
date only a very limited number have been on the streets, whereas 
the whole of the standing charges have continued during that time. 
The ccat of quang electricity proved so excessive that the 
directors decided to lay down & complete manufacturing plant; this 
plant is now working, and enormously reduces the cost of electric 
current. The maintenance of the accumulators and the cost of re- 
newals of rubber tyres have also cansed much anxiety and expense, 
but different arrangements are on the point of being completed, which 
will place there matters on a much more satisfactory basis. The 
directors purpose shortly making an issue of £12,000 in 5 per cent. 
debentures, which (together with the final call on the recent issue) 
will, it is believed, te ample to pay all liabilities after the premises, 
new plant, stock, &c, bave been put in thorough working 
order, and also to provide sufficient working capital. At 
the meeting the chairman will speak very fully as to the past, 
present, and future workings of the business; also as to the policy 
of the directors and the position of the company generally, and the 
works will be open to the inspection of shareholders after the meet- 
ing. For the benefit of shareholders who are unable to be present, a 
copy of his speech will be forwarded to each member. The directors 
retiring by rotation are Mr. H. H. Mulliner and the Hon. Reginald 
Brougham, who, being eligible, offer themselves for re-election. The 
auditors, Messrs. Monkhouse, Stonebam & Co., retire, but being 
eligible, offer themselves for re-election. 


The Electric and General Investment Company, 
Limited.—The directors of this company have declared an interim 
dividend of 10 per cent. on the ordinary shares, being 2s. per share, 
less income-tax. The dividend is for the six months ended the 


. 30th ult., and will be payable on the 15th inst., to shareholders regis- 


tered in the books on November 30th. 


Edmundsons’ Electricity Corporation, Limited.— 
This corporation has been inviting subscriptions for £75,000 43 ра 
cent. first m e debenture stock at par. £153,000 capital 
been already issued and paid up. 


Doulton & Co.—It is stated that the celebrated pottery 
business of this company is to be floated as a limited liability 
company immediately. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 26th, 1898, were £139 4з. 7d.; aggregate to date, 
£13,706 18s. 7d. 


The Bradford City Tramways.—Week ending November 27th, 1898, car 
mileage, 5,206 miles. Receipts, £206 8s. 1d.; average receipt per mile for 
week ending November 27th, 9.61d 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending November 25th, 1898, were £2,454 17s. 6d.; corresponding 
period, 1897, £2,339 138. 10d.; increase, £115 3s, 8d. 


The City and South London Railway Company.—The receipts for the week end- 
ing November 27th, 1498, were £1,114; week ending November 28th, 1897, 
£1,060; increase, £54; total receipts for half-year, 1698, £21,519; corresponding 
period, 1897, £20,785 ; increase, £734. Miles open, 8j. 


The Dover Corporation Electric Tramways.— The receipts for the week 
ending November 26th, 1898, were £133 148. ld.; week ending November 
27th, 1897, £85 Зв. ld; increase, £48 11s; total receipts to date, 1898, 
£7,786 78. 102. Miles of track open week ending November 96th, 1898, 3; 
week ending November 27th, 1897, 9. Car miles run week ending November 
26th, 1898, 4,371; week ending November 27th, 1897, 1,902. Number of cars 
week ending November 26th, 1898, 11; week ending November 27th, 1897, 5. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, November 25th, 1898, were ав follows:—D. U. Т. Co., horse cars, 
£2,034 10s. 11d.; ditto, electric cars, £491 8s. 9d.; D. S. D. Co., electric 
cars, £544 168. 7d.; total, £8,001 ls. 9d; corresponding week last year 
D. U. T. Co., horse cars, £2,514 6s. Id.; ditto, electric cars, £141 05. lid.; 
D. 8. D. Co., electric cars, £106 4s. 5d.; total, £8,061 118. bd.; decrease, 
£60 9s. 8d.; aggregate to date, £85,625 148. 7d.; aggregate to date last 
year, £79,814 3s. ld.; increase to date, £6,311 lls. 64. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against ll 
ie electrically, and 81 miles by horses, for the corresponding period 
ast year, 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 23rd, 1898, were £214; total receipts to date, 1898, from June 29th, 
£5,622, Miles of track open, 3}. Car miles run, 8,143, Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 27th, 1898, amounted to £1,317; corresponding week last year, 
£1,257 ; inorease, £60, 


The South Staffordshire Tramways Company.—The receipts for the week endin 
November 25th, 1898, were £559 18s. Id.; week ending November 26th, 1897, 
£544 8s 9d.; aggregate receipts for 47 weeks, £29,739 2s. Id.; last year, 
£29,862 145. 8d. 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending November 25th, 1896, after deducting 17 cent. of the 
gross receipts payable to the London Platino-Brasijian Telegraph Com- 
pany, Limited, were 28,140. 
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рох 
Present Dividends for Closing Closing 
Issue. NAME, share the last three years. y 8 i томон 


1896. | 1896. | 1897. 
127,400!) African Direct Telegraph, 4 Y Debs. 828 «es *. | 100 | 4 $ .. |101 —106 101 —105 
,000 | Amazon Telegraph, shares 0 T ove %% 10 ss 8— 4 8— 4 
125,000 Do. do. 5 % Debs. Red. ... eet sec s. 100 - wee 92 — 95 92 — 95 
905,560) Anglo-American Telegraph  ... з ids Stock £2 982 188 8 68 — 66 64 — 67 
8,047,2201 Do. do. 6 V Pref. Stock £4 188125 680 6 114 —115  |1144—115j 
8,047, 2201 Do. do. Deferred... ji Stock pus .. | 153— 15 18 — 16 
130,000 | Brazilian Submarine Telegraph ..| 10[7 7 |7 Ф | 163— 152. | 154— 153 
75,0000 Do. do. 5 X% Debs. 2nd series, | 1906 ... | 100| 5 T. .. |111 —115 111 —115 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ie 5 4 4 @ 4 24— 2$— 38} 
10,000, 000$ Commercial Cable - . $100 | 7 8 8 180 —190 |180 —190 
918,2971 Do. do. Sterling 500 year 4 Ф Deb. Stock Red. |Stock| ... ivi .. |104 —106 |104 —106 
224,850 | Consolidated Telephone корно апа . 10/- | 14 2 ia 
16,000 | Cuba aiti sar ©з 10|8 8 7 2 104— if 10 — 11 xd| 103 
6,000 Do. ОФ Pref. ш. eoe 10 10 % 10 # 10 17 —18 | 164— 174 
12,981 | Direct Spanish Telegraph TA - 5 4 4 4 4— 5 4— 6 
6,000 4 Cum. Pref. T 5 10 10 10 10 — 11 10 — 11 
30,0001 Do. Debs., . 1 to 6, 000 ... | 50 4i 4 44% 104 —107% 105 —108% 
60, ,7101| Direct United о Cable” “aa к — | 20 | 23 24 — | 114— 12 114— 12 
120,000 | Direct West India Cable, 44 % Reg. Deb. di s. | 100 | us 2 .. | 102—105 |103 —106 
4,000,000 Eastern Telegraph, Ord. Stock . vie see wee [Stock] . ivi .. 172 —177 |172 —177 
1,295,000 Do. 8495 Pref. Stock 25 тА . | 100] . dis .. |104 —107 |104 —107 
500,000 Do. Prov. Certs., 50 95 paid x A ae as . | 53 — 56 53 — 56 
89,900 Do. b T Debs., repayable August, 1899... | 100 | 5 6 b 101 —104 [101 —104 
1,432, 2681 Do. Mort. Deb. Stock Red. ... Stock 4 4 4 124 —128 |124 —128 
250,000 esten aes Australas and China Telegraph 10 | 7 7 7 174— 179 | 174— 173 
о. 5 us v. Sub.) Deb., 1900, red. ann. 
16,2001 { C 100 6 V 15% 5 % 100 —104 101 —105 
64,4001 do. Bearer, 1,060—3,975, 4,827—6,400 | 100 | 5 Ф b Ф 5 Ф 101 —104 |102 —106 
820,000: : Do. 4 B Deb. Stock  ... ЕР Debo *. Stock 4 4 4 125 —129 |125 —129 
astern and South African Telegraj h, 5 ort. De ove = 
85,1001 { 8 б Mort. Deb, Y 100 6 X 5 * | ~ 100—104 101 —105 
48,5001 Do. do. do. to boner. 2,844 to 5,500 | 100 | 5 5 .. |101 —104  |102 —105 
800,000 Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 .. |102 —105 103 —106 
200,0001 Do. 4% Reg. Mt. Debs. ани Sub. * 1—8,000 | 25 4 4 .. |102 —10595 103 —106 
180,227 | Globe Telegraph and Trust ... € - 10 | 44 44 4b 124— 124 | 124— 12j 
180,013 Do. do. . 6% Pref. 25 ..| 10 |6 6 6 164— 17 164— 17 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 1010 10 10 284— 294 | 284— 294 
150,000! Do. do. do. 5 Debs. .. | 100 | 6 5 5 100 —103 100 —103 
97,800 | Halifax & Bermuda Cable, 4% lst. ме .Dbs., n. 1-1, 200, rd. 100 | ... zr . |101 —104 [101 —104 
17,000 | Indo-European Telegraph es | 25 10 10 10 54 — 57 54 —57 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. .. .. | 100 | в 6 6 109 —112 |109 —112 
,097 | National Telephone, 1 to 484,597 ae d e" 5 | 54 54 6 59— 56 
15,000 ро. 6 % Cum. lst Pref... oes ..| 10/6 6 6 12 — 14 12 — 14 
15,000 Do. 5 Cum. 2nd Pref. ... 1016 6 6 12 — 14 12 — 14 
250,000 Do. Non-cum. 8rd Pref., 1 to 250, 000 5 6 5 5 5}— 54 51— 
1,829,4711 Do. 3i % Deb. Stock Red. Stock 34 34 33 100—103 100 —105 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 116 6 6 f— 4 $— 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 [106 —108 
11,839 Reuter’s eee eee TIT eee 8 6 6 5 7 — 8 7 == 8 
8,881 | Bubmarine Cables Trust a - n iv wo. |Cert.| ... $us . 188 —138 |138 —138 
58,000 | United River Plate Telephone s ay 888 vos 5 4 5 „ 6 
151, 7331 Do. do. 5 95 Debs. ... vis .. |Stock| Б өз , 108 —106 103 —106 
200,0001| West African Telegraph, 5 Y Debs. . 100 | 5 5 |5 Ф | 99 —102 99 —102 
80,008 | West Coast of America, Nos. 1—80,000 and 58, 001—53,008 | 24 | ... iis 248 + 1 + 1 
150,000 Do. По. 4% Debs., 1—1,500 gua. by Bras. Bub. Tel. | 100 | ... T .. |103 —106 103 —106 
64,269 | Western and Brasilian Telegraph Vis A m ..| 216 | 8 2 82% 121— 122 | 124— 12jxd 
88,129 Do. do. do. 5 95 Pref. Ord. ... es 71 5 5% 5 @ 8 — 8j 8 — 8jxd 
88,129 Do. do. do. Def. Ord. 2s 7À 1 n i 4 — 4 — ха 
889,621 Do. do. do. 4 * Deb. Stock Red. [III Stock TT eee оов 107 —110 107 —110 
88,821 West India and Panama Telegraph .. „| 10| 37 1 i 11— 18 | 1j— 13 
84,563 Do. do. do. 6 % Cum. lst Pref. ... | 10 | 6 6 6 94— 10 91— 10 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 
80,0001 Do. do. do. 5 B Debs., Nos. 1 tol ,800 100 | 5 5 5 108 —109 [106 —109 
158,100) Western Union of U. B. Telegraph, 6 Y Ster. Bonds ...| 100 6 6 6 98 —103 98 —103 
ELECTRICITY 2 COMPANIES. 
80,000 | Charing Cross and Strand Electricity Supply 6 * в * 7 * ats 125 | 114— 123 $us ES 
20,000 Do. do. do. do. 4j & Cum. Pref. б 64 6 — 6% af 63 
84,000 |*Ohelsea Electricity Supply, Ord., 5 5 5 / 6 8 — 9 8— 9 wine 
60,000 Do. do. do. 4 1 4 Deb. Stock Red. . Stock 4 4 44% |114 —116 [114—116 zu 
50,000 | City of London Electrio Lighting, .40,001—90,000 ... 105 7 % 10 24 — 25 24 — 25 243 | 24 
10,000 Do. Ога. Nos. 90,001 to 100,000 ... s | 10] 23}— 244 — 244 24 244 
40,000 Do. 6% Cum. Pref., 1 to 40,000 .. 10 T. d T. 154— 164 | 154— 1 I 
400,000 Do. 2 Deb. Stock, ' Sorip. (iss. at £115) all paid S. | 5 5 5 127 — 182 |127 —182 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 10 si | wi | wi | 124—134 | 124— 134 13 
10, 000 Do. do. do. Nos. 30,001 to 405 000 £8 paid. | 10 | ... .. | 10—11 10 — 11 958 
20,000 Do. do. do. 6 X Pref., 40,001—60,000 | 10169,|6 2516 144— 164 | 144— 164 | 14! 
15:00] Vf. md s 15, 761 dE 4 бло | 9 — 19 of n 
‚661 ыы m Electric Light Suppl 1 Tn — — 
12,000 Lig ids 7% Cum. Pref.. 575 77 7 94— 10} 94— 104 
110,000 | London Electric Supply 88 Limited, Ord. Cor 8| .. m 34 — 4 81— 4 . 
48,050 Do. do. do. 6 % Pref. 5 . | 6—6 6 — 65 6 
62,400 |*Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 1 17 164— 17 17 17 
220, 0001 Do. 44% First Mortgage Debentare Stock „14% | 4495 | 44% |117 —121 |117 —121 119 | 118j 
6,452 | Notting Hill Electric Lighting a 10 | 2 4 6 164— 1 154— 1 16 
81,980 est. James's and Pall Mall Electric Light, Uru. 5 72% 101% |144% | 164— 173 | 164— 173 17§ | 17i 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 9 
Ee э Ро. do. 44 Deb. Stock Red. Stack is 4 od x ae 5 
, South London Electricity Supply, Ord., £3 paid ... а wis 755 T — 2j— 3i 2| ... 
R Electric Supply. Ord., 101 to 80,000 5/7219 Ф 12 16 — 17 16 — 17 16$ | 165 
прала to Found otations on Liv 1 
* Subject to Founder's Shares. | Di paid in à ү ао erpool Stock ч abd a ù 


3 Unless otherwise stated all shares are full 
Dividends АШ раса are for 2 Paar consteting of the letter part of one year and the frsi part 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


Всех Business done 
Present NAME. Dividends for 8 8 during week 
Issue. Share. the last three years. Nor. 28rd. Nov. 80%. |y ov. Both, 1506. 
1895. 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... А n TJ eae "T ЕРА 22— 34 31— 33 38 33 
90, 000 Do. 44 96 Ist Mort. Deb. Stock Red. "o .. Stock "- . | 94 —100 94 —100 m 
80,000 ани dp ашк з" 5 dus „% 10 uns is .. |154— 164 16 — 17 163 | 16} 
о. o. 6 um. 80,001—40,000 : 
10,000 (lasued at £2 10s. prem. all pd.) 100. |124— 133 | 124— 184 | 138 | 134 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 21 nil nil 11— 2 11— 2 1H 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90, 000 2| 8 nil 4 4 21— 28 21— 2 25 
125,0001 Do. do. a Perp. Deb. Stock e. Stock 585 111 —115 111 —115 111} 
50,000 Doo. do. 2nd Deb. Stock Red. ... Stock Ka .. |102 —105 102 —105 oes 
20,000 Callender’ s Cable RON shares, Nos. 1—20,000 ... 5j rus -— ies 94— 104 94— 1 e" 
90,000 Do. do 44% 1st Mort. Deb. Stock Red. Stock| ... s .. 110 —113 [111 —114 "e 
85,250 | Central London Railway, Ord. Shares m i ecl" 0 T ss ds . | 10 — 10j 92— 10+ 104 | 10 
178,803 Do. do. do. £6 paid is — BE (08 ee zu ste 52— 6} 51— 6} ві |... 
61,083 Do. do. Pref. half-shares £1 paid 8 ; 1Р9 14— 1$ 11— 12 к at 
71,447 Do. do. Def. do. £5 paid - 44— 65 44— 5 m 
630,000! City and South London Railway  .. .. Stock 1А% 1%% 18% E — 70 65 — 68 67 66 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. | 10 1— 4 34— 4 ses 
32,098 | Crompton & Co., Кре, 1 to 82,098 а e |... 5 FA i 2 làÀ— 2 - 
Do. 5% lst Mort. Reg. Debs., 1 to 743 о š 
82,850 à £100, and 901 to 1 ,070 of £50 Red. eee s.. one eee 91 — 96 91 EET 96 
99,261 | Edison & Swan Utd. El. Lgt., "А" shares, £3 pd. I to 99,261 5 5 @ 54 в 2 — 23 2 — 2} ne 
17,139 Do. do. do. “А” Shares, 01—017,139 | 5 5 de 6 2 4— 5 4— 5 ui 
194,023 Do. do. do. 4 Y Deb. Stock Red. ... | 100 | ... A .. | 99 —101 99 —101 dis 
110,000 | Electric Construction, 1 to 110,000 ... ae 2| 5 @ 6 6 21— 21 21— 24 23 21 
25,000 Do. do. 7 J Cum. Pref., 1 to 25, 000 . 27 7 7 2— 3i 3 363 3 
111,100 Do. do. 4% Perp. lst Mort. Deb. Stock . Stock s .. |105 —107 105 —107 hs д 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... а nwa - m" 1— 4 1— 4 = 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. ля Ща - ssi i^ 4 i— "S 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 100 7 7 10 — 12 10 — 12 io 
12,500 | Henley's (W. T. Telegraph Works, Ord. .. ... 10| 8 F 10 &| 12 | 20 —21 |20— 21 203 203 
3,000 Do. do. 7% Pref. ... 10 7 7 7 9118 — 19 | 18 — 19 o Mp 
50,000 Do. do. do. 4% Mort. Deb. Stock... |Stock 4 44 44951110 —115 110 —115 uns iis 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10 10 22 — 23 214— 224 22 Em 
800,000 | Ро. do. do. 4% lst Mort. Debs. | 100 | ... | ... | 102 —106 |102 —106 oa, WN 
37,500 {Liverpool Overhead Railway, Ord. ... кР . 10| 2 2i 8195109,— 105 918 — 10g, i ds 
10,000 + Ро. до. Pref, £10 padde. . 10 5 & 5 5 € 151— 16 | 158— 15% Е 
87,850 | Telegraph Construction and Maintenance ... 12 | 15 % 15 15 87 —41. | 37 — 41 40 394 
150,000 Do. do. do. 5 95 Bonds, red. 1899 100, 5 5 5 951104 —107 104 —107 ы: 25 
540, ,0001! Waterloo and City Railway, Ord. Stock  ... m 100 | x в — 107 —112 109—114 111 | 


t Quotations on Liverpool Stock Exchange. 1 
Dividends 1 marked $ are for a year consisting of the latter part of one year and the first part of the 


LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES NOT OFFICIALLY QUOTED. 


55 Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, ,—,,. 
British Áluminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Electric, 2—4. 


House-to-House, 4495 Debentures of 2100, 107—109. *T. Parker, £10 (fully paid), 143. 


Kensington and Knightsbridge Electric Lighting, Ordinary gui Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 


£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 paid, 81—84. Dividend for 1896—6%. 


(fully paid), 71—8. Debentures, 107—109. Dividend, 1897, 
on Ordinary Shares 10%. 


— —— ———————————— — d ( —— — 
— . —— —— — — —— гш — — rpm MU ——— nuce — — 


MARKET QUOTATIONS, Wednesday, November 30th. 


Ine rease or 


From Birmingham Share List. | Вапк rate о? discount 4 рег cent. (October 13th, 1898) : 


Unless otherwise stated all shares are fully paid. 


se or 
Last week. Increase 


CHEMICALS. &c. This week. | Last week. Decrease. METALS. &c. This week. Decrease. 
a Acid, Hydrochloric * .. per cwt 5/- 5/- T b Aluminium Wire, in ton lots.. per ton £224 £224 
a „ Nitric а * .. per owt. 22/- 22/- T b " Sheet, in ton lots.. per ton £191 £191 
a „ Oxalic.. T per owt 83/- 82/- T c Brass (rolled metal 2" to 12") basis per Ib. 63d 64d 
a „ Sulphuric .. T ,. рег смі 5/6 5/6 с „ Tube (brazed) .. per lb. Bad, Rad 
a Ammoniac, Sal .. Я per ton 87/- 87/- | с „ Wire, basis A . Per lb. "а, 7d. 
a a Muriate (gre y) .. рег ton £19 £19 I f Ebonite Rod - T per lb. 8/- B/- 
= (white) .. perton £26 £26 . f н Sheet F „ per id. 5/- 5/- 
a a Bleobhíng powder ini .. per ton £5 15 £5 15 V. g Copper Bars . рег ton £67 £67 
a Bisulphide of Carbon .. per ton £15 £15 12 9 " Wire (basis pr ice ) . per lb. Rd Rd. 
a Borax T 93 .. per ton £14 10 £14 10 "n g T Sheet T es . per ton £67 £67 
a Benzole (90 ° | a 5 * .. per gal. VIE 7/- 3» g » Rod = oe . рет ton £67 £67 
a „ (50/90 %%) 23 ,. per gal. 5/6 5/6 Ge n German Silver Wire .. per lb. 1/6 1/6 
a Copper MS: vi .» per ton £19 £19 as h Gutta-percha, fine = .. per lb. 5/6 5/6 . 
a Lead, Nitrate * T ,. per ton £23 10 £9310 | * h India- rubber, Para fine .. per lb. | 8/104 forw'd 8/11 Torw' d| 4d. dec. 
a » White Sugar АЕ .. per ton £30 10 £30 10 ae i Iron, Charcoal Sheets .. per ton £18 £18 | 
a » Peroxide .. еа .. per ton £27 10 £27 10 14 i , Pig (Cleveland warrants 8) per ton 50/- 52/6 | 2 6 dec. 
a Methylated Spirit " .. per gal. 2/9 2/9 oe i , Forgings,accordingtosize per ton | From £11 | From #11 | 
a Naphtha, Solvent (90 % at „ Scrap, heavy per ton | 45/- | 45/- 
160° C.) per gal. 5/6 5/6 T i , Wire galvanised No. 8. per ton #8 15 £8 15 E 
а Potash, Bic hromate, in ‘casks. . per Ib. Bid. 844. бә g Lead, English Ingot .. .. per ton £13 10 0 £13 12 6 26 dec. 
T * Caustic (75/80 %) „ per ton £24 £24 Ба " Sheet ., .. per ton £14 12 6 £14 12 6 1 
e Bisulphate T .. per ton £35 £35 | T Ї Mica (uncut slabs В” ng) per Ib. 6/6 6/6 
а a Shellac : Ф , рег cwt, 65/- 65/. | e m Manganin Wire No. 28, „ per lb, | 8/- | B/- 
a Sulphate of ‘Magnesia T S per ton £4 10 £4 10 on g Mercury .. * .. per bottle £7 9 £79 
a Sulphur, Sublimed Flowers .. per ton £6 10 £6 10 T o Platinum .. . рег 02, £2 19 0 £2 19 0 
a ? Recovered i .. рег ton £5 10 £5 10 ‘a i Steel, Magnet, ‘according to | | 
а = Lump .. „ per ton £5 #5 ө description T «$ per ton From 415 to 440 
a Boda, Caustic (white 70°.) .. per ton £T 10 £7 10 ka í Steel, 5 in bars .. 4 £58 £58 | К 
a „ Crystals .. „ per ton £3 | £8 | 7 | g Tin, block . Pe aa . рег ton £86 10 £84 to £85 inc. 
a „ Bichromate, casks .. per lb. 8d. | 8d. | f „ lo . ba .. per lb. | 1/8 | 1/3 
| n „ wire Nos. 1 to 16 per lb. 1/4 1/4 .. 
| j Yarns, Cotton, Single 10lb. bundles pr lb. 62а. 614. id. dec. 
| „ Flax, бог 8 lea.. per Ib, 83d. 33а. T 
„ Hemp, 8 ply 10 lbs... per Ib. | gtd. à 
Led » „ Russian, 10 108, per lb, | 44а, 434. . 
| „ Jute, 180 lbs. rove .. per ton | £12 £12 i 
| „ Manila, 24 thread . per ton £99 £30 £1 dec. 
| | к Zinc, Sheet (Vielle Montagne bnd.) p. t. | £29 10 £29 10 = 
a Quotations supplied by Messrs. G. Boor &Co i Quotations supplied by Messrs. Bog & Lowe. 
b 6i " » The British Aluminium Co., Ltd j " n » m C. Yeo & Co. 
c й " „ Messrs. Thos. Bolton & Sons. k " » » " Mon 8 Ashby, Limited, 
d S m " l " " » Sanders, Wake & Co. 
e ” 99 n ° m , ” 39 " W. т. Glover & Co., Ltd. 
f $ н » The India-Rubber, G.-P., and Teleg. Works Со Ltd R » * n „ Р. Ormiston & Sons. 
: „ „ Мегге. James & Shakspeare, 0 + „ „ „ Johnson. Matthey & Co., Ltd 
i 7 3 Jackson & Till — 
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BRITISH ASSOCIATION FOR THE ADVANCE- pas of the 1 р i = on а d үче. we p n 
em special rom which the exactness at the mert of the 
MENT OF SOIENCE, BRISTOL, 1898. results can be seen. It must be remarked that the control fields for 
. the corn showed an exceptional fertility, about twico as great as in a 
field lying near, but outside of the experimental fields. We bave 
EXPERIMENTS ON THE INFLUENOE OF ELECTRICITY therefore taken а common control field for the corn, tbe fertility of 
ON GROWING VEGETABLES OR PLANTS. which was certainly still greater than that of the experimental fields, 
pv Barné Габи though not very much. fhe increase for the corn is therefore less 
7 ' than it should have been in case of equal fertility. The Table V. 
Professor of Physics at tbe University of Helsingfors. contains the results for the other plants under investigation, but it 
will be convenient to discuss all the results together, wherefore we 
are going over to : | | 


THE EXPERIMENTS IN BOURGOYNE. 


(Continued from page 802.) 

Ir seems necessary to point out once more thata judgment founded The resulte obtained by the experiments made up to 1897 were very 
on the resulta directly received would have been quite erroneous, encouraging to a continuation of the studies of the phenomenon; 
because of the inequality of the fertility. This is also proved by the atill many questions were yet to be resolved. | 
circumstance that the barvest from the control field, &c., greatly sur- Among these the following :— 
passed the excellent harvest of 1886, the former being 0°3255 kg. on Do we receive the same resulta ав in Finland if the experiments 
з equare metre, the later only 0:2519, or about 29 per cent. more in should be performed after the eame method in another region of the 
the control field of 1887. The augmentation of the crops through globe, or, in other terms, would the effect be the same, independent 
the electrical treatment must therefore be estimated for the wheat to of the latitude ? 
about 45 per cent., and for the rye to about 10 per cent., but asabove Considering the great importance of the whole question, a publica- 
stated, an increase of the rye was not expected, because the ex- tion of the resulte, without having given an answer to that objection, 
periments began too late, that i; to say, when the ears were already would perhaps have been fatal. 
developed. The first, and most important of all, was to raise the necessary 

Because the experiments on potatoes, oats, and corn were per- funds; but through generous friends that great difficulty was over- 
formed with the aim of investigating different circumstances, as the come, and by Prof. E. Mascart we were introduced to Baron A. 
extent of time during which the electricity was given, the different Thenard, who, with utmost courtesy, gave us the permission to perform 


Read before Section А. 


Taste II.—ExpPEbsIMENTS ox POTATOES. 


— — — — — 


i | | 


| Experimental field E. Control field C. 
Keaped 
| : m dI ^ | Average 


Buuares, area m | 
| 8 
| Average] | | | Average, surplus Rear 
' . ИРЕН v h z ‚ „eig n =e 

i MO e Volume Weight | after | or ^ Volume | Weight! after u per cent. 

E. c E m? plants. s URB plant plants. h. КЕ. pian 

E. | €. | kg. kg. 

No. No. | 

105 49 49 | 182 | 0743 56:10 |0:3082: 206 0769 5525 |02682| + 1491 | Wire of iron 2 mm. with 4 points on m. 

2 „ 9 „ „ 263 | 1044 7735 0 2941 284 0824 6333 |02230| + 3188 7 5 mw. 2 К 

3„10 „ „ 281 0989 71:83 |02556 286 0 879 | 6460 |02259, + 1315 ji 10mm.  , s 

411 „ „ | 277 | 1264 | 9308 0.3360 270 ! 0:824 | 63:33 0 2346 | + 4325 24 h. under current ОЕ ЄТ 

5 „12 „ „ | 203 | 0989, 74:38 0 3664 320 1:017 | 7693 0 2404 + 52:41 16 b. i: every day; wire 08 mm. 

6 „18 „ „ | 320 | 1:154 | 8160 0 2550 308 | 0989 7693 |02515' + 143 | 12 h. is r А 

7 „14 35 35 225 | 1044 | 7480 |03224! 233 | 0715 | 6290 0-2700 | + 2311 | 8h. 5 every дау; with 4 p.p.m’. 


Putting aside the squares 6 and 13, in which some unknown circumstance has intervened, and uniting the experiments 4, 6, 11 and 12, we shal! arrive to 


the result that, in giving electricity during 
20 hours daily the effect will be 47:8 per cent. surplus, 
ji " 23:1 per cent. surplus, 


ог а sensible augmentation with the time of clectrifying. The thinner wires seems also to give a better result. 


TABLE ITI —ExPERIMENTS ON OATS. 


—— 
— — ox — — — — — — —À — —— 


pe = wt 
Reaped Experimental field E. Control field C. 
area, | Е i s Sed. aces ee ъа а Average 
| surplus | R . 
1 Wai f | eniarks, 
volume Weight, Weight) m | 


Squares. 


Ds mE | a 
| Straw Volume! Weight оки Straw 


EC E. C. in kg. in hl. in kg. © ug. in kg. in hi. in ig. in kg. 
„УЫ Роу tee | | 3 M 
No. No, | | | | 
lto8 49 49 3825 0041 2125 0 0434 5525 0:055 | 2975 '0:0607| — 28°49 2 mm. wire of iron with 4 points on m^] 24 h. 
2 „ 9 „ „ | 4675 0055 2:975 |0:0607 | 2:550 | 0027 | 1:700 0˙0347 + 7494, 1:5 mm. T i i under 
5 „10 „ „ | 7650 . 0096 | 5'100 0 1041 3:825 | 0055 | 2:975 0 0607 + 7149 10 mm. " : „ current 
4.11 , „ | 6800 0082 | 4675 0 0954 2550 | 0041 | 1700 : 00347 | + 174 96 7 24 h. under current | 
б „12 T | „ | 7863 0096 5318 |01084 | 4250 | 0041 | 2125 0 0434 + 14988 (16 h. 1 daily; ordi 
6 „13 „ „ | 7650 0:082 5100 0 1041 5:525 | 0'069 | 4038 0 0824 + 2633 [ 12 b. б aly; ordinary wire. 
7 „14 | 35 | 35 | 5'100 | 0:069 | 3:825 |0:1093, 5109 | 0069 | 3:400 00934. + 1246 8 h. 5 Roy ч 
i Putting aside the first and the fourth pair of squares, where the experiments are troubled of some accidental сіеста пое, it will be seen that the — 
augmentation is 78 per cent. when the current is working all the day, but diminishes perceptibly when this time is shortened. | 
©; 
TABLE IV.—Exprrmenrs ON BARLEY. Ввортовр, 1887. 


— M — MÀ — € 


| | 
Control field С. | 


| 


! 
Bquares, | зды | Experimental field E. | | 
VO Ims инк Аз — — — wi. r en R k 
N m? Le | | mu. due | per cent. | CRISE 
Ы moe m Straw ees Weight OPI Straw , Volume Le EHE | 
E С, к, | с. | kg. hl. | inks. | ij kg. КЁ hl | | in kg. 
ME | — — —- rupes wees | — — — — - —— e e ow: eee d Reemi шш E NU 
; © 49 765˙5 5 595 ' 0096 | 6588 | 01344 8500 | 1:002 : 72:677 | 00948 И pe 3 on í m, wire of iron, 0:25 mm. d. 
8 " 4675 0069 | 4975 | 00954 | rd | „ „ А T m^. 
3 8 | » |6375 0110, 5950 01214 „ „ „ „ 280611 p быз 
5 8 » » | 6875/0110 7650 01561. „ n „ „ $6466) 1 n 1m. 
gu | » |5100 0096 6163 01268 „ „ „„ 4327/0 2 „ 12 
; 8 „ | n [7438 0 124 7225 0 1474 „ „ » „ 75549 4 , 1а, 
35 „ 4038 | 0082 4888 | 01397 | „ | » EL | „ 44786 8 „ Im. 
S EX = | 71711 TON OR ———Q——— 
Putting aside the No. 2, in which some unknown circumstance has intervened— 
The three first squares give an average of 44°8 per cent. 
And the three later s ji 45° ” 
ercise a marked influence. It seems, however, that at least one point on 5 m? will 


Of which it : 
our. t that an augmentation of the number of points does not ex 


o" — — - ы 
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the experiments on his estate of the Castle Laferté, in Bourgoyne, and 
also his support where it was needed. 

О! the exposition hitherto made, it seems that the greatest difficulty 
by experiments in the open field is to get a homogeneous soil on the 
experimental and control field. But that is not all. The field must 
also be uniformly lighted by the sun. The shadow of a tree can 
be of great consequence if it falls unequally on both fields, and 
that circumstance will be more effective in the case cf a summer with, 
in general, bad weather. The summer of 1888 was exceptionally bad, 
and fatal to the experiments on a number of plants, because the fields 
on which they were executed wa; not suitable in many cases. It 
has, therefore, been neceseaty to exclude a number cf doubtful 
resulte, but for further details we must refer to a more complete pub- 
lication, "E ences sur l'Influence de l'Electricité sur les Végé- 
taux, and here we give only the resulte, which were certain and 
of consequence for our purpose. 

The plants, which were objects of suitable experiments, were :— 

In the garden: berries, peas, onions, carrots and cabbage. 

In the field: Wheat, oats, maize, red beets and white beets. 

The results were :— 


Wheat .. an augmentation of about 21:2 per cent. 
Ома ө, n ” n 18° n 
Maizs vee " " " 26 n 
Raspberries... " i i 428 „ 
Red beets ... noo "wi d 164  , 
Peas eee » ” » 75 » 
Beans » » ” 364 » 


Among the others we must consider the strawberries separately, 
because the experiments on them were most instructive. Оп the 
field of experiments were 315 plants, and on the field of control were 
situated plants. The experiments began April 18th, and were 
continued day and night. On the plants were, at the beginning, 
only leaves, but on April 29th appeared the first flowers on the 
field of experiment, and 8 days later on the control field. During 
this interval of 19 days there were 4 days of rain, and as the 
machines are not active under conditions of rain and moisture, the 
time of effective action was reduced to 15 days. The development 
of the flowers on the field of experiment was hence twice as rapid as 
on the field of control, and the plants of this former field possessed 
an appearance of much greater activity than on the latter. This 
state of things continued to May 18tb, but then followed 8 days with 
a burning sun and а warmth, exceptional even for Bourgoyne. From 
this time the plants on the field of experiment began to languieh, 
and the berries gathered between June 7th and 2186 gave 

from the field of experiment 8065 kg. or 157 g. after one plant. 

"ML control 7245 kg. or 185g. „ s 
hence 151 per cent. less from the experimental field. 

А difference in quality was aleo seen, the berries from tbe field of 
control purs Жүрөр and were more fragrant, these from the field of 
experiment g sweeter. It was evident that the electricity had 
damaged the plante. Rightly to estimate the damage, the number of 
receptacles was counted to be in average 16 on every plant on the 
field of experiment, but only 8 on the field of control, the fecundity 
had hence been twice greater on the field of experiment. The cause 
of this unexpected change in the development must be searched fcr 
in the electricity, and the consequence ie, that the quantity of this 
sgent must be lessened in times of & burning sun; but it will be 
seen that an equal watering of the both fields should have altered 
the result in favour of the field of experiment. We must then con- 
clude that the electricity is not so harmless, that it always can be 
given in an unlimited quantity; the external circumstances must 
carefully be considered. The s&me damaging through the burning 
sun happened with maiz», which in the beginning of May showed an 
evident greater activity on the experimental field than on the control 
field, but was found afterwards to decline. 

In all the series of experiments the results show that soma 
of the plants were not favoured by the electricity. Among them 
were carrots, cabbsge, cabbage roots, tobacco and peas. 

During the ents in Bourgoyne it happened that, besides 
the squares on the acker field, there was a little field of experiment 
and of control both for carrots and peas in the garden. These four 
small fields, being of the same sis», were equally watered ; care was 
taken that field should receive the same quantity of water. 
The result was that the carrots gave an increase of 125 per cent., and 
the peas (after careful appreciation) 75 per cent.[ To these facts we 
can now adjoin a result from this summer. A series of experiments 
has been executed in Finland on а small scale on certain plants, and 
among them on tobacco. 

(To be continued.) 


QUEENSLAND POSTS AND TELEGRAPHS. 


Tam report of the Postmaster-General for the year 1897 is to hand, 
and contains data which will no doubt prove of interest to many of 
our readers. The want of accommodation, together with the unsuit- 
ability of the post and telegraph buildings at Brisbane, is strongly 
commented upon as restricting the development of business. The 
committee appointed to consider the proposed Pacific cable reported 
in 1896 affirming the practicability of tbe scheme; still it hangs fire, 
for the Postmaster: General observes: I regret that I am unable to 


* Commentationes variae in memoriam actorum O. O. L. annorum. 
Edidit Universitas Helsingforsiensis, 1890. 
t The peas were, shortly before ripening, purloined by pigeons. 


report that the negotiations for the laying of a Pacific cable are in a 
forward state. The infiuence of the present monopoly appears to be 
so great as to cause a postponement of the serious consideration of 
this matter;" and he appended the following copy of motion pro- 
рева by the Hon. J. R. Dickson, and reconded by the Hon. J. d. 
ffy at a conference held at Hobart in March and April, 1897 :— 

“That this Conference re-affirms the opinion that in the interests 
of Australaeia tbe Pacific cable project shovld be consummated as 
soon as practicable, and that the Governments of the various 
Australasian Colonies be requested to represent to the Imperial and 
Dominion Governments the foregoing opinion, together with the 
о of the premiers as agreed to at their recent Oonferenoe held 

n Melbourne, viz :—that if Great Britain and Canada would each 
contribute one-third of tbe cost, the Oolonies would be prepared to 
contribute tbe remaining third." 

A reduction in the cable rates from Qieensland was inaugurated 
on July 7th. 

The cable from Bundaberg to Gowen was interrupted from Novem- 
ber 1st, 1879, to January 19th, 1898. The returns on this—the New 
Caledonia cable—are still insufficient to admit of а reduction in the 
annual subsidy of £2,000. 

А reduction bas been made in the telephone rates. Formerly, in 
Brisbane, the charge for the first mile and any intermediate distance 
was £5, and 12s. 6d. for every additional quarter of a mile, the instru- 
merts being provided by the subscriber and maintained by the 
department. A much wiser course has now been mp ai The 
Government now finds the instrument as well as the wire, and the 
charge has been fixed at £6 for the first half-mile, and £1 5з. for 
each additional half-mile. 

It is satisfactory to learn that this reduction in the charge for 
telephones has led to a greatly increased demand, and new exchanges 
are being opened. A number of private lines are also in course of 
construction. The decision arrived at to place the telephone wires in 
Brisbane underground so as to avoid interference from the traction 
currents is having energetic effect. Telephonic communication has 
been adopted between ou'lying districts and the nearest telegraph 
offices with considerable ad vantage. This, it is stated, has been made 
practicable by the adoption of the phonopbore, the phonophore being 
superimposed upon the telegraph wires, where they are available for 
the purpose. Theestablishment of a trunk line between Charters 
Towers and Townsville by means of the telegraph wire which already 
existed between those places has proved highly successful, and, 
instead of tending to reduce the telegraph receipts, bas led to, or at 
all events there has cccurred, an increase of £174 for the year. A 
trunk line between Ipswich and Brisbane is under construction. It 
ів proposed to extend іё to Toowoomba. Interesting data is furnished 
in relation to the revenue derived from the wire between Obarters 
Towers and Townsville. As has been pointed out it is but one wire 
worked telegraphically, and the phonophore bas been superimposed 
upon it. The telegraph revenue amounted for the year to £719 33. 8d., 
and that derived from it as a trunk telephone wire to £399 18s. The 
suggestion no doubt will cccur to many: Why is not a similar course 
f.lowed in England? The practice is not by any means isolated. 
It was pursued on the Great Western Railway Company's wires, and 
on the Midland Company's to a certain extent long prior to its 
adoption by the Queensland Telegraph Department, and it is now 
used by several railways as an adjunct to their telegraph service. 
The objection to it—an objection which has not yet made itself felt 
in the colonies—is that it renders the operation of other telephone 
circuits in its neighbourhood difficult. Qaeensland, so far as Charters 
Towers and Townsville is concerned, are at present content with one 
wire for their telegraph work, and, practically, one wire for their 
telephone work. Their troubles may bo before them ! 

Many municipalities and companies are seeking information aud 
advice regarding the steps necessary to be taken in applying for 
Orders in Council for electric lighting powers. 

In dealing with these applications for Orders in Council great care 
has been exercised to guard against a monopoly being granted to any 
municipality, company, or other applicant. 

Four Orders in Council have been granted up to the present time, 
as follows: Brisbane Electric Supply Company, Limited; Toowoomba 
Electric Lighting Company, Limited; Charters Towers Electric 
Supply Company, Limited; Ipswich Municipal Oouncil; and 
"ii picta have been received and are under consideration from the 
following: Gympie Municipal Council; Rockhampton Gas and Ooke 
Company, Limited; Bulloo Divisional Board (Thargomindah). 

. In addition to the applications mentioned, there have been 
inquiries from various other municipalities, companies, &c. 

The question of the reduction of the intercolonial charges on 

telegrams was brought forward at the Hobart Conference in the early 

t of the year; but it was resolved that, owing to the financial loss 
involved, the question of a general reduction in the prices of inter- 
colonial telegrams must stand over for the present. 

It was desired that the addresses and signatures in excess of 12 
words ehould be paid for; but on trial in the New South Wales 
Department it was found that the average address and signature did 
not exceed this number, and it was proposed by the Postmaster- 
General of the Southern Colony that there should ba no charge for 
address and signature, and that the rate for each additional word 
after the first 10 should be 24. 

It was pointed out that the proper charge for extra words at the 
13. rate would be ld. and that the adoption of the 2d. rate would 
lead to а multiplication of telegrams with free addresses and signa- 
tures; but on the Postmaster-General of New South Wales objecting 
to a different charge to that prevailing between hie colony and 
Victoria, the original proposal was agreed to. This long-pending 
question has thus now been settled. ; 

The Postmaster-General's comments on the condition of the various 
telegraph lines are not pleasant Apparently, due to restric- 
tions in the amounts provided for repairs, the lines are by no means 
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эз they should be, and we quite endorse the Postmaster-General's re- 
mark that it must be manifest that it is false economy to insist on 


a restricted and insufficient allowance for this important service.” 


The total mileage of line (poles) devoted to public businees was, 
on January 1st, 1898, 10,090 ; and of wire, 18,472. The international 
code, эз fixed by the Telegraph Bureau, was brought into use in all 
the Australian colonies on August Ist, 1897. A little inconvenience 


attended its introduction, but this soon disappesred. 


As an instance of some of the difficulties which have to be overcome 
in the maintenance of colonial te phe we extract the following:— 

"The tropical disturbance which passed along the coast between 
Rockhampton and Bowen on February 3rd was very destructive to 
the line between Nebo and Bowen, but most disastrous around 
Mackay, which was in the centre of it. All wires were seriously 
injured. In many places they were blown off the poles for several 
miles, and carried into the tops of high trees. In some instances the 
poles were lifted completely out of the ground, and left lying yards 
away from where they had stood. Hundreds of large trees and 
innumerable brauches were blown on the line. The cyclone was ac- 
companied by torrents of rain, which caused exceedingly high floods, 
and these were kept up by heavy rain continuing to fall for many 
days. Rapairs to linee were much retarded thereby, although every 
effort was made by special parties sent out on the several sections. 
and labourers worked well, often in water гар 


The line repairers 
to their waists the whole dey, and encountering much personal 
while swimming rivers and creeks. 

The following is a summary of the Telegraph Service for 1897 :— 


Telegraph and telephone stations... w ses 
Number of messages transmitted and receiv.d 
(inclading International) soe wees 1, 165,134 


Value of ordinary messages transmitted (exclud- 
ing messages "On Her Majesty's Service,” 
value £11,677 8a. 10d.) ... ne s ic 77,270 

Cost of construction to date (including buildings) £887,105 


The revenue of the Postal Service is the highest on record, 
being £167,998, an increase of £6,272 on the previous year. The 
total revenue amounted to £246,514, an increase of £7,802.  Expendi- 


ture was still in excess of revenue. The Inland Parcels Post business 


applies to two-phase and three-phase cases) lying between two slip 
à į 4 Йе, its greatest elec- 
tromotive force when its mid-point is passing the mid-point of any 
. Hence, if tke poles are narrowed so as to concentrate the 
field, even though the average elects omotive force for continnous cur- 
rent purposes remains unchanged, the root mean square value of the 
electromotive force will be increased, ard the curve of induced 
electromotive forces will be more peaked tban a sine curve. If the 
machine is being used to convert continuous current into alternating, 
the effect will be to raise the relative alternating voltage and lower 
the relative alternating current, ард, on a non-inductive circuit, 
the current also will have a more peaked curve. If the macbire is 
being used to convert alternating into continuous currents, the con- 
verse result takes place, the relative value of the alternating voltage 
being lowered. An eight-pole converter at the Tecbnical College, 
Finsbury, constructed in 1891 by the Allgemeine Elektricitite 
Gesellschaft cf Berlin, has a carve of induction which is remarkably 
close to a sine curve, and its relative voltage for continuous and three- 
hase currents is practically identical with the theoretical value. 
Herr Friese, in the article already referred to, gives the following 
tabular comparison for three machines with ring armatures con- 


ring connectors is acting as generator, it pro 


structed by Messrs. Schuckert :— 


i 


Voltages as meaeured. | 


| Voltage 
нише ы | Machine Machine Machine | calculated, 
No. 1. No. A Но. 8. 
Continuous current | 100 100 100 (100)! 
Bingle-phate  ... 710 , 718 " 707 
Three-phase ө» 61:8 | 02:0 61:8 612 
Two-phase ses 71:0 71:8 és 707 
Four-phase $us 49:8 507 T 50:0 
Bix-phase [Ir e. 35:0 95:8 006 35 4 


M. Hansppe“ bas published a careful analysis of a Schuckert con- 


Frow or Currents 1н Two PHASE CONVERTER. 


Continuous current: 100 amperes, at 100 volts. 
Two-phase currents: four lines each carrying 70°7 virtual amperes; line voltage, 50 virtual volts. 


Current: of m wor 
and ganerator 
ва зеероѕе4. 


was increasing. The increase іп the intercolonial and foreign post 
was not so noticeable. A pictorial postcard haa been introduced, 
baving for its object bringing to the notice of those whom they may 


reach pointe of interest in the colony. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" Roratony Convenrens.” By Prof. S vanvs P. Тномрвон, D. B., 
F.R.S., Vice-President. (Paper read November 10th, 1898.) 
(Continued from page 804.) 

Wx may now paure to consider what differences will be made in 
the preceding considerations if the distribution of the magnetic 
flux around tbe periphery of the armature does not follow а sine 
law. It will be noticed that when any aro of the winding (and this 


verter, capable of yielding alternating currents in one, (wo, three, 
four, or six phases, and suitable for laboratory experiments. 
If the machine is being used to convert a single-phase current into 
a continuous one, the form of the impressed voltage curve, snd the 
distribution of the flux around the periphery, are of even grater 
importance. The current deli » though certainly uous, 
will not be uniform, but will have a periodic fluctuation super- 
imposed upon it by departures from the sine law. Armature 
reactions will, as we have seen above, impose fluctuations of a fre- 
quency double that of the primary current. Indeed, in any case the 
single-phase converter is a less satisfactory apparatus, from several 
ints of view, than the two-phase or the three-phase converter. It 
more considerable variations of armature reaction, a greater and 
more unequable heating, and requires а more accurate setting of the 
commutator brashes than the polyphase converters. Moreover, it is 
not self-starting from the alternate-current side. Nutwithstanding 
these disadvantages, single-phase converters are in tatisfactory use; 
for example, several constrrcted by the Elektric tüte-Akticn- 


© L Eclairage Electrique, viii., 151, July 35th, 1898. 
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кекир (Schuckert & Со.) are in operation on the city circuit of 
Cologne. 
A single-phase converter when standing still can act partly as a 
mere stati transformer. When running at a certain speed in 
a field with a given number of poles it will act as converter, 
converting into continuous current those currents only which come 
to it with a frequency corresponding to the frequency of the move- 
ment of revolving conductors past the poles. Any alternating cur- 
rents or components of alternating current of any other frequency 
that may be superposed, can sffect the continuous current output at 
the other side by producing superposed fluctuations. 

Passing on, then, to the case of the two-phare converter, we may 
at once apply the same principle of superposition of instantaneous 


case if, with same output, it were used as either a continuous-current 
generator alone or a two-phase rator alone. 

Amongst Continental firms Messers. Alioth, of Basle, have been 
prominent in the application in the induetry of rotatory converters, 
which they designate as commutatrices. Mr. R. B. Ritter, one of 
their engineers, has kindly furnished many particulars of these 
machines and of their application. Articles by him on this subject 
have appeared in L'Industrie Electrique for 1896. He pointe out 
that in the application of there machines to charge accumulators 
from an alternating current supply means are nécessary for changing 
the voltage as between charge and discharge. There are several 
ways of meeting this need—by the use of choking coils, or of auto- 
transformers of variable ratio in the alternating side of the circuit, 


FLow or Currents M TnngE.PHaSE CONVEBTER. 


Continuous current: 100 amperes, аё 1(0 volta. 


Three-pbase current: three lines each 94 3 virtual amperes; line voltage, 61:2 virtual volts. 


O° 15° 30° 


Carrenta of 
motor and 
generator 

saperpo3ed. 


currents to study the flow of current through the windings. Fig. 7, 
which gives the corresponding series of diagrame, requires no further 
explanation. The generator action during one-eighth of a revolution 
is illustrated by the four figures on the right of the upper line. The 
superposed action is exhibited in the lower line. Inductive reactions 
and energy losses are, as before, supposed to be absent. In position 
0° the converter is acting neither as motor nor as generator, the cur- 
rent at that instant simply running through from the commntator to 
the slip-rings. In tbe position 15° it is observed that the currents 
in the armature windings consist of six sets. Two short portions are 
carrying a motor current of 85:35 amperes each; two others of some- 
what longer arc are carrying a motor current of 14:66 amperes; 
wbilst two quadrantal parts are delivering generator currents cf 
11:24 amperes. On the whole, in this position the armature is acting 
as motor, increasing tte acceleration. In the next position, at 30°, 
the motor action bas dccreased. In the position at 45° tbe action is 
chiefly generator, tbe current in that part of the fleld which is 
strongest being at its maximum and flowing with the electromotive 
force. It will jo be noted that the currents in those coils of the 
armature which lie close to any of the four connectors will be more 
heated than those midway along the intervening quadrants, the 
maximum current for the former being 100, for the latter, 50. The 
inequality of the heating is much less, however, than in the single- 
phase armature. Also armature reactions are more nearly balanced 
throughout, and there is much less tendency to impart а periodic 
fluctuation to the continuous current. Such machines will self- 
starting, and will give little trouble from sparking at the commu- 
tator. 

Fig. 8 exbibite the flow of currents in the armature of a three-phase 
converter. Comparison of the stccessive positions will bring out 
several points. . The current in any one of the three lines is at its 
maximum (on a non-inductive circuit, when generator, or when, as 
motor, the field bas normal excitation) when the connector for that 
line is jast passing a commutator brush; and its maximum is )1 
times the continuous current. In certain positicns of symmetry — 
tor example, in position 30°—the motor and generator actions result- 
ing from the flow are bi-laterally similar. In other positiong—for 
example, in position 0°—one side (the left here) is acting wholly as 
motor, the other side partly as generator and partly as motor. А coil 
which lies midway between two connector ends will carry a current 
that has a maximum of 27 in one part of its revolution, and another 
maximum of 50 in anotber part of ite revolution, there being 
two of exch of these maxima in one revolution. A coil situated 
close to a connector has 133°3 as its maximum twice in each 
revolution, with an abrupt change to or from 1666 just as it passes 
the brush. The inequality of heating of coils is less in a three-ptase 
converter than in a single-phase, but it is greater than in a two-phase 
converter. The inequality of heating in the case of two-phase con- 
verters has recently been examined analytically by Messrs. Wood- 
bridge and Child in recent numbers of the Electrical World (January 
let and February 12th, 1898). Their paper, which is one of great 
ekill, concludes with the interesting deduction that, assumin а 
power-factor of unity, if sucb a converter is driven mechanically so 
as to be generating both a continuous and atwo-phase current at the 
same time, the heating of the armature will be less than would be the 


60° 75" 90° 108° 


armature. 


or by throwing in or out of circuit of a supplemen 
The solution preferred by M. Ritter is the latter, a small а 

continuous current machine in series with the continuous current side 
being either mounted on the same shaft or driven by a pulley from it. 


The desired variations of voltage can be obtained by varying the 
excitation of the separate field magnet provided for this auziliary 


machine, 
(To be continued.) 


LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


By Pror. GEORGE FORBES, F. R. S., M.Inst.0.E. 


THIS subject bas been much talked about, but little has been done, 
and even at this moment there are few people who realise what а 
vast field there is in this way for investment of capital on a sound 
commercial basis. Hitherto people have b:en appalled at the capital 
required for copper conductors. 

In the present paper I bring forward nothing rew. I use the 
methods which have n used for shorter distances; and I do not 
propon to suggest the use «f electric pressures which have hitherto 

een consi unga(tainable. In all cases it is assumed that the 
power is generated by а waterfall driving а turbine which rotates а 

ynamo machine. e electric pressure may be raised by trans- 
formers. It ie then carried by bare copper conductors to a point 
ровара hundreds of miles distant; the pressure may there be 
owered. Tie current is then passed through an electric motor 
which drives stamps, or mills, or pumps, or boista, &0. 

In this paper there is no time to devote to consideration of 
different systems or kinds of machinery, or of replacing copper by 
aluminium. It is a plain onvarnished tale of the ordinary methods 
in use, extending to somewhat greater distances. 

_ Daring the progress of the electric works at Niagara Falls, atten- 
tion was much given to the economic problems involved in the trans- 
mission of electric energy to a distanoe. Bat in that case clearly the 
following financial conclusion ruled the conditions: —It is always 
more profitable to bring the works requiring power to the electric 
source of power than to transmit the power to а distance | 
and in most schemes this is a large IF—you can find consumers to 
come to your lccality. At Niagara this seemed likely, and, conse- 
quently, distance transmission beyond 25 miles was considered unde- 
sirable in the first instance. 

I am here as an advccate of very distant transmission in all cases 
where it pays, and I know that it will yield a splendid return in 
many cases that have come under my notice. In all cases if 


чо d pay И there were а demand for the power at suitably high 
rates. 


* Society of Arts, November 23rd. 
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To Gorp MINERS AND OTHER Users OF POWER. 


Of all industries to which it is applicable, gold mining is the one 
which bas come mostly to my notice as wanting a continuous supply 
of power day and night, and often without any economical mearís of 
getting it except by electric transmission. In these cases it will 
often be profitable to the gold miner to pay a high price for his 


wer. 
P The distances with which I have had to deal go up to 250 miles in 
India, New Zesland, and Egypt, and if the Rhodesia mines show 
generally such returns as the Geelong and Selukwe mines have done, 
I have shown that the power of tbe Victoria Falls may be econo- 
mically transmitted in some cases to 500 miles, and pay well. 

Waterfalls will be valuable assets in the future. At present the 
difficulty of using their power generally lies in tbe fact that there is 
no demand for power in the neighbourhood. Some industries, like 
those con with aluminium and carbide of calcium, are ready 
to go considerably out of their way to plant their works near a source 
of power. There are not many such industries. 

In 1893, I sat on a Committee appointed by the Indian Govern- 
ment to see whether the water-power, incidentally created by the 
Periyar irrigation works, could be used for making aluminium elec- 
trically ont of the corundum found in the neighhourhood, and for 
other purposes. We found that power could be generated very 
cheaply, but that the corundum was not snitable, and no other im- 
portant demands for power were brought to our notice. Years after- 
wards I found that the Mysore, Kolar, and other gold mines could 
easily be reached by the power, and save great cost in coal. Here we 
have а transmission of 250 miles, which will pay well if the mines 
are likely to continue producing gold as they have done. 

Another specially favourable case of gold mines is in New Zealand, 
in the North Island. The Waihi mines already work their mills by 

and water power, but there is no adequate supply of water 
in summer. At many of the other mines there are no roads, and 
power cannot be obtained. In 1896 I was aeked to explore the 
Waikato River, in order to find the best site for developing power to 
be transmitted to all the gold mines on the Coromandel Peninsula, 
near Auckland. I finally settled on the Haka Falla, near the centre 
of the island, with a transmission line of from 180 to 250 miles, 
20,000 horse-power being generated to supply not only all the gold 
mines, but every freezing works and factory on the North Island. I 
spent six weeks on the survey of sites for the works, and furnished 
p which would already be executed, except for what I must call 
the dog-in-the-manger policy of the Government. The site was 
peculiarly favourable. 

To take another case of gold mining. I was engaged in 1895-6 on 
& project without water-power, and a transmission of 300 miles as a 
maximum. The Coolgardie gold fields are so far from a port that 
coal is very expensive, and water for the boilers could hsrdly be 
obtained. I found that it was actually more economical to generate 
power by steam engines at the coast, where coal and water were 
available, and to transmit power all the distance electrically, rather 
than to transport coal which was otherwise a necessity in all cases as 
well as water in many cases. In this case the miners were prepared 
to pay as much as £180 per annum for the horte - power. 

In 1894, before I had completed tbe first electric worke at Niagara, 
I was asked by letter from Johannesburg whether it would be possible 
to transmit power from the Victoria Falle, on the Zambesi, to all 
the gold mines in Rhodesia, varying from 350 to 500 miles distance. 
At firet I was inclined to throw the letter into the waste-paper 
basket. No one, up to that date, had, to my knowledge, seriously 
considered the financial aspects of so distant a transmission of electric 
power. But the letter required an answer; so І sat down to work 
out and quote some figures which should show the absurdity of the 
scheme. I had been supplied with maps and costs of fuel, &c., and 
in & short time I found, to my astonishment, that if the facts were as 
‘Stated, the scheme was financially and electrically a sound опе. I 
ag assured that at least 10,000 horse-power would bs required at 
the mines, and that from £70 to £100 per annum would readily be 
paid for the horse-power. Upon this I was asked to go to Bouth 
Afr.ca to negotiate with Mr. Cecil Rhodes and Dr. Jameson for а 
concession. They both appreciated the value of the enterprise to the 
. country, and prepared a draft of the concession, which was only 
awaiting the sanction of the Obartered Oompany's Board when the 
Jameson raid and the Matabele rising closed negotiations. Here isa 
case where, if there be really good gold mines, it will pay handsomely 
totransmit electric energy & distance of 500 miles, provided the 
surveys of the Falls prove as satisfactory ав the photographs do, and 
provided the fever is not an insurmountable obstacle. | 

At this stage let me point out to those unacquainted with the diffi- 
culty of obtaining power at some gold mines, that £100 per annum 
for each horse power continuously delivered would readily be paid 
in many cases. Broadly speaking, the power required for rock 
breakers, stamps, &c., may be taken as being such that 1 horse-power 
mills 1 ton of ore per day—the value of the gold is, say, £3 or more 
per ton in a rich mine. I am not speaking of soft conglomerate like 
the Rand ore, wkere 1 horse-power mills two or three tons per day, 
but hard quartz. Now, when I speak of £100 per annum for а horse- 

паша at the € 1 ton а сат А dia ute of a 
ot dependet ere are ty of places where they wou 
pay double this. j 

You bave now heard of a number of cases where gold mining can be 
assisted by long-distance transmiseion of electric power, for which I 
have worked out plans and estimates. There are hundreds of other 
cases abont which I conld not speak with the same authority. 

Bat while I expect that gold mining is the principal industry to be 
benefited, there are many others, the chief requisite being а con- 
tinuous demand for power day and night. This is met by electro- 
metallurgical processes, but these can generally be brought to the 
Power. It also includes irrigation, which, in some countries, wants 
power day and night, and, to acertain extent, tbrougkout the year. 


` Tbe quantity of water pumped does not need to be perfectly constant, 
and this enables intermittent demands for lighting, railways, and 


factories, to be met by slight varistions in the pumping. Thus the 
plant is always fully at work, and earning its dividend. — 

In spesking these words I am naturally thinking of the utilisation 
of the Nile cataracts, upon which I have been d the 

ears 1897-8. My report on this subject is in the hands of the 

gyptian Government, and is their property; but I am not divulging 
secrets when I tell you that the electric lighting of Cairo could be 
done cheaper by power generated at the First Cataract than by steam 
engines at Cairo. The distance is 400 miles, as the crow flies. Do 
not imagine that I propose lighting Cairo immediately in this. way. 
The Government has far more important uses for the power, not only 
in the irrigation of the country as it is, but still more for the 
perennial irrigation which will be во much extended when the great 
reservoir designed by Mr. Willcocks, Sir William Garatin, and Sir 
Benjamin Baker shall be completed by Mr. John Aird. You may 
take it as certain that be fore long the cataracts will be harnessed and 
forced to assist in developing not only Egypt proper but the Sadan, 
and specially the Dongola province up to the Fourth Cataract, which, 
то елшен irrigation, may beccme the most fertile country in the 
world. 

Higher up the Nile, I have not travelled or made surveys, but I 
notice that Sir William Gerstin is undertaking a journey to Khartum 
andthe Blue and White Niles to determine the value of the country 
there. A time will doubtless come when the Murchison and Ripon 


Falls will also be turned to account. ! 

I trust that I have said enough to lead tbe users of power in certain 
industries, and y gold miners, to see that it is well worth their 
while to look into the relative costs of ste&m and electro-hydraulic 
works, even when the transmission is fora distance of many hundreds 
of miles; and it will be seen that many а gold mine hitherto con- 
sidered worthless because of the cost of power, will be valuable if 
there be water power available within a few hundred miles. 

I will now speak to the financiers who may think of taking up 


electric transmission. 
To FNANCIAL MN. 


The financiers in the City of London, or elsewhere, who enable the 
projecta of engineers to be carried ont, even when they possess no 
technical knowledge, have a wonderful instinct, by which they know 
the important points to be certain about before enpporting a scheme 
with their money. Erroneous opinions on the engineering points may 
for а time prevail, but not for long. 

Many examples of this insight might be given, but let us confine 
the matter to long distarce electric transmission. I will give you 
four objections which are always raised :— 

1. “ Has electric power ever been carried to such distances as you 
speek of?” The answer is No.“ But electrical practice isaivancing 
by etrides. In 1882, at Munich, Marcel Deprez earned great credit 
for transmitting electric power 35 miles, and getting а return of 25 

r cent. But іп 1891 70 per cent. efficiency was, obtained between 

uffen and Frankfort, tbe distance being 108 miles. 

2. “ Are you eure that no new electric difficulties will arise when 
you go beyond the 108 miles of transmission, which has been accom- 
plished?” The answer is, We are sure of this from the tests made 
at Frankfort." [Oaly one difference between short transmissions and 
the 108 miles from Lauffen to Frankfort was found to exist and it 
bad been anticipated by me in preparing the Niaga‘a works. Іа 
1892, I laid it down as essential for the worke at Niagara, in order to 
be prepared for long distance work and for other reasons, that the 
frequency of the alternstions should be as low as the construction of a 
good dynamo would warrant. In 1894, the tests at Lauffen-Frankfort 
were published, showing that without this low frequency no good 
efficiency could be got from the long distance power transmission 
owing to the great self-induction of the line.] 

. 9. The financier again asks, '" Are not the losses by leakage on a 
long line insurmountable?” The answer is, There is hardly any 
loss by leakage. There isloss of power used up only in warming the 
transmission lines.” But tbis loss can be calculated accurat.ly, and 
in those cases where the wasted power co:ts little enough, we are 
glad enough to waste it if it saves copp^r, which is the great cost. 

4. The business man then asks, “Well, bat if you allow a 
great loss of current in transmission, do you not require an 
enormous quantity of copper to ca:ry the extra current which 
you have to generate?" Тһе answer is that this is perfectly 
true if you allow the losses to be too great, but up to a loss of 50 per 
cent, on the transmission line you are always saving copper by having 
greater losses on tbe way. Ia fact, every engineer who has made a 
serious study of long distance transmission will bear me out when I 
say that the cases in which electric transmission will pay can bs clearly 
differentiated from those which will not pay ; and the whole question is 
principally one of £ s. d. Also, that all engin:ers will agree as to 
what ів the principal item of expsnditure, vis, the cost: of copper 


under the conditions of existing practice. Improvements may reduce 


this cost, but cannot increase it; hence the financier may be very 
sure of the data of expense, and if he can be equally well assured of 
the data of revenue, he bas before him everything required for forming 
a sound judgment. Let us take three cases. 
1. Suppose a water-power is utilised for distant transmission of 
200 miles to а gold mine where transport is difficult and the ore rich. 


| Suppose that the miners are ready to pay £100 per annum for each 


horse-power delivered continuously to the stamps, &c.—I am taking 
what may be looked on by some as an extreme case, but there are 
many euch places in the world—suppose that it is a gold field 
employing only 1,000 horte-power continuously, the gross income ів 
then £100,000 per annum. This is a large sum, and will warrant a 


. very large capital expenditure. 


Now, if it is a case in which 20,000 volts of ek ctric prem may be 
used, less than 900 tons of copper is required, after 59 per cent. has 


been added for relf- induction, giving an inefficiency (inverse of 
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efüciency) of only 1:4. Thus 1,400 horse-power will have to be gene- 
rated at the waterfall end of the transmission line for 1,000 horse- 
power delivered at the other end—the gold mine. The hydraulicand 
electric machinery are not likely in a favourable case, even with 
costly transport, to exceed £14,000. The working expenses are small, 
and clearly the great thing to be considered is the cost of A 
This might amount to £80 per ton of copper laid, or £72,000. 10 
likely the whole cost would be under £100,000, which, with a - 
mum possible anneal expenditure of £20,000 would produce a 
revenue of £80,C00 per annum, or 80 үе I am sure that the 
actual cases exist where this might be done. 

2. If the distance were 400 miles, all other things remaining the 
eame, the only serious difference is in the cost of copper, which rises 
to £288,000 ; and taking £32,000 for the other expenses, the capital 
expenditure is £3:0,000. If the annual expenses were £20,000, 
which seems impcssible, the net income is £80,0C0, or 25 per 


cent. 

3. Suppose the distance still 400 miles, and all other things 
remaining the same, but only £50 being paid per annum for the 
horse-power ; here we have still £320,000 of capital expenditure and 
а net income of £90,000 for 1,000 horse-power delivered, or 9 per 
cent. 

Of course it is understood that while cases oan occur where these 
figures apply each case must be examined on its merits. 

at the last case quoted, the delivery of 1,000 horse-power 
at 400 miles, using 20,000 volts (or 200 miles with 10,000 volts), the 
financier would вау 9 per cent. was not good enough for such a 
venture. I will now show how he may get 40 per cent., using the 
same machinery, the same copper, and the tame annual expenses. 
This leads me to say a few words to the great copper companies. 


To СоРРЕВ МЕВОНАНТВӨ. 


I have now the pleasure to lay before you a simple financial trans 
action which copper mercbants or others would willingly make, and 
which may avoid the huge capital hitherto required by those who 
would transmit the power, and wili increase the dividends on money 
spent on the transmission. What 2 propos is to divide the capital 
account into two parts, ordinary s which may be looked upon as 

vo, and bonds on the copper which would be as scund an 
investment as could be desired. | 

Taking the last case mentioned, the capital charges are:— 


3,600 tons of copper at the extreme value of £75 £ 
а $ 


ton... in eee at £5 ion ees eee M 210000 
Putting it in place a Se ws де d 
i ; £288,000 
Hydraulic and electric machinery, & 92,000 
Total capital required ees C eee eee £320,000 


Most of this capital is required for copper which may be taken 
away if the company fails, and is an absolutely safe security :— 


£ 
The value of the copper is m ses ja .. 270,000 
Cost of removal [uncalled capital] es 05 „* 18,000 
On the £270,000 a mortgage may be raised, and 4 per cent. 
ought to cover the chances of & change of market value. Thus we 
bave— 
Annual payment on mortgage T T £10,800 


All we have done is to raise a mortgage on the best possible 
security. This might bedone by the copper companies, who often 
bave too much material in stock not paying interest, or the money 
could easily be obtained from dent capitalists. Let us now 


see what this has upon the balance-sheet. The 
capital charges are А 
Putting copper in place es 4 18,000 
Hydraulic and electric 99 95 .. 392,000 
£50,000 


Annual gross receipts—1,000 horse-power at £50 .. . £50,000 


Lees annual expenses ... £20,000 

ortgage copper зээ eee eee 10,800 
x = 30,800 
Annnal net receipts vis ... £19,200 


or almost 40 per cent. 

By this simple transaction we reduce the total capital required by 
the transmitters of power from £320,000 to £50,000 for 1,000 horse- 
power delivered, an we have increased the rate of interest from 9 
per cent. to 40. cent., which ought to satisfy most le. 
This scheme Т have laid before the of one of onr 


leaving this part of tbe subject, I wish to make it quite 
clear that none of the hich 

must be taken as applicable to 
de the power at a water 


cost without some data to go u The costs used in the above 
= for tho most favourable cases, and the 
cost of copper is also too high. Another factor is the size of the 


continuons demand for the power, and if the value of the m cal 
power to the gold miner or others is great, the distance to which it 


сап be transmitted with financial success is not limited to 100 or 200 


To ENGINEERS. 


Up to the present date, financial men have not realised the value 
of distance transmission. Engineers, too, have been so much 
engaged with electric lighting and traction that few have devoted 
much time to its study. The last nine years of my life have been 
devoted almost entirely to electric transmission, and the last four 

to very distant transmission. Ne 

At present there exist no printed tables for facilitating calculations, 
such as civil engincers possess in other branches of the profession, 
In the case of electric transmission, every engineer must prepare his 
own sets of tables and curves to work from. I have been compelled 
to work these out for myself in various units. In England we use 
miles, tons, and pounds sterling. In America the units are 1,000 feet, 
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the pound avoirdupois, апае dollar. In Egypt, the metric system 
prevails. The flow of water, too, must be taken in cubic feet per 
minute, gallons per day, metres per second, the Oalifornian “ miner's 
inch,” or the New Z der’s unit, which is called a “ head." 

You will believe, then, that I possess & mass of tables and curves, 
and these might be worth publishing if the time had arrived, which 
is not, perhaps, yet. During these years, however, my methods have 
gradually become so simplified, that I venture to bring to your notice 
one curve in relation to the one special question of efficiency and 
cost of transmission lines. It is so simple in its present form 
through а gradual evolution that I cannot help thinking that it may 
be of use to others. 

i » t, wh 5255000 1 oet 
mportant, when ps more 

I can tell you to have Mia clo means for estimating even roughly the 
cost and efficiency nnder various conditions. 

I feel some diffidence in laying before As these methods because 
there is notbing new in the resulte, and all the results can beobtained 
by the ordinary methods. They have, however, been invaluable бо 
myself. These methods arp particularly useful for getting out pre- 
liminary estimates qum 

Here let me ray that in all preliminary work on the cost of long 
conductor lines, I never take notice of the resistance of the con- 
ductor, nor of the value of the current. I deal only with the cur- 
rent density, and loss of volte. 16 is the same thing under a 
different name. But itis what you want. 

Again, I never use, in calculations for my own use, the efficiency 
of the conductor system. It is far more convenient to use the 
inefficiency, or the reciprocal of the efficiency, which is also the 
horse-power put into the generating end of the line to deliver one 
horse-power at the other end. 

I give you these suggestions for what they may be worth as the 
result of long experience. : 

I suppose everyone present is aware of the fact that if you had а 
case where the power cost absolutely nothing, ‘you would use the 


least copper and have the cheapest arrangement, with an inefficiency . 


of 2, е, ап eff of 50 per cent., or 2 horse-power g 

for each hosee-power delivered. If you make the current density 
either greater or leas than what is required to produce this ineffici- 
ency, then you have to use more copper to deliver the same quantity 


“рт (i 
is a point which in a way is appreciated by the 
business man who is not an electrician, as has been already stated 


Fig. 1 shows this very well, and a study of it is interesting. We 
E ee the copper required to transmit 1 horse-power 100 еге БА 


ure of 10,000 volts, with continuous current, 


increase of density until the efficiency is 50 per cent., and then rises. 


This figure shows the weight of copper required per horse 


power 
delivered at a distance of 100 miles at 10,000 volts. It is drawn for 
the simplest case of continuous current, to which corrections only 
for temperature and sag have to be made. It is equally 1 


to а single-phase or t«o-phase alternating [transmission to 100 


at 10,000 effective volts; ior at 5,000 effective volts from any wire 


cece ae sew m __  ® F&F wee, & 


ia if 


Җ 


vut SAHRE SEA 


C" € = 08 


cU ча 


VoL 40 No 1,097, acum 2,1898.) THE ELECTRICAL REVIEW. 


847 


to the middle of the electric system, or to three-phase transmitsion 
to 100 miles at 5,000 effective volts from any wire to the middle 
of the electric system. But with alternating current corrections must 
be made for self-induction and capacity. | 

( То be continued.) 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


Ws abstract the following brief reports of electrical papers recently 
read before the Boston meeting of the American Asaociation for the 
Advancement of Science, from an excellent résumé in Science by 
Mr. N. E. Dorsey, press secretary :— | 

The Measurement of Thermal Conductivity in Iron. By P.of. E. Н. 

Hatt, Cambridge, Mass. 

The author pointed out that the method in which thin pus ате 
used is unsatisfactory owing to the difficulty of determining the 
difference of temperature of the two faces. He obviates this by 

late and by using the 


copper-plating the two faces of his iron 
copper-iron thermo-couples thus formed for ing the tempera- 


ture difference. Не finds that the conductivity of iron increases ал 
the temperature is decreased at the rate of about 1 per cent. for &° 
Oentigrade. 

On the Magnetic Deflection of Diffusely Reflected Cathode Rays. By 

Prof. ЕвмЕвт MERRITT. 

On the Blectrical Properties of the Vapour from the Arc. By Prof. 

Enxmzer MxnnrTT and O. M. STEWART. 

Prof. Mmnanrrr finds that diffusely reflected cathode rays are 
deflected by a magnet to the same extent as the same rays before 
reflection. Prof. Merritt and Mr. Stewart find that the vapours from 
tbe electric arc produce eleetrical discharge in & manner similar to 
the action of & gas which has been exposed to X rays.  Vapours 
from the negative carbon discharge negative charges more readily 


than positive charges. 
In their on the Velccity of Light in the magnetic field 
Profs. E. W. ley, H. T. Eddy, and D, C. Miller, described their 
eter, the two optical paths of which consist of tubes of 
carbon bisulpbide surrounded by very large magnetising coils. There 
coils were wound in halves which could be connected differentially 
or directly at will. It was found that the velocity of light in CB, is 
not altered by one part in sixty millions by a magnetic field of such 
intensity as to rotate the plane of polarisation 180° in 60 cm. 
A Lecture Room Experiment in Electrostatics, By Prof. W. 8. 

Frank, South Bethlehem, Ра. | | 

' The author exbibited an experiment illustrating tbe instability of 

electrified liquid films. A brass ladle with а sbarp lip is nearly 

filled with melted rosin ; it is then electrified, by joining it with an 
ical machine, and tilting until the rosin runs ina thin layer 

over the lip, when it is blown ont in a cloud of silky threads highly 

electrified. 

The Most Efficient Thickness of Transformer Plates. By Prof. F 

BzpELL, R. M. Kiem and T. P. TBO SIR, Ithaca, N.Y. 

On plotting the curve showing the relation between the thicknes® 
of the үке and the total loss due to hysteresis and eddy currents, it 
is found that the curve has а broad, flat minimum extending from 
abont 10 to 15 thousandths of an inch in thickness of tbe plate. 


Proposed Methods of Determining the Frequency of Alternating 

Currents. By KARL KINSLEY, Falls Church, Va. 

Mr. EixsLzy advised using a clamped, free bar provided with an 
adjustable rider, and set in vibration by an electro-magnet actuated 
by the current to be studied. 

The Hysteresis of Iron and Steel at Ordinary Temperatures and at the 

Temperature of Solid Carbon Dioxide. Ву A. M. THIE8SSEN, 
„Ithaca, N. X. 

It was found tbat the hysteresis loss for constant magnetising 
fields increases with the temperature if tbe field is weak, but the 
opposite is the case when the iron is nearly saturated. 

Some Determinations of Dielectric Strength. By Prof. THOMAS Gray, 

Terre Haute, Ind. 

Step-up ring transformers were used and the potential difference 
Was determined by an electrometer. It was found that the dielectric 
strength for air is the same for alternating currents of ordinary 
frequency as it is for static cbarges. 


An Instrument for Measuring Radiance. By Prof. KNUT ANGSTROM. 
The instrument was exhibited by Mr. E. 8. Ferry, and consists 
essentially of two bolometer strips, one of which is heated by the 
radiance to be measured and the other is heated to the same 
temperature by an electric current, from which the absolute valve of 
the radiance may be calculated. 
4 Redetermination of the Am | 
pere, By Gmo. W. Patterson and 
E е Guram, Ann Arbor, Mich. z 
9 authors used an electro-dynamometer the moment of whose 
58 T balanced by the torsion of a wire of small elastic fatigue. The 
9001 ems to have been done with extraordinary care and gives 
st 92 grams per sec. pet ampere for the electro-chemical 
rent of silver. This reconciles the difference between Row- 
by 6 value pel d 55 equivalent of heat and that obtained 
favourable commere e paper occasioned a great deal of 


Exhibit of an Automatic Mercurial Air Pump designed by Prof. E. W. 
MILLER. 


Morley. By Prof. D. C. 

The peculiar advantages of the pump are that it need not be 
situated near the automatic controller, and that the mercury does not 
come in contact with rubber. It oan be actuated with a тч 


pressure of 20 lbs. per square inch and сап produce а vacuum 

1-500,000,000 of an atmosphere. T 

An Apparatus for determining Coeficients of Induction. By Prof 
Вірмет T. MoRELAND. | 
This apparatus consists of two coils at right angles, producing a 

rotating magnetic fleld when alternating currente of different phase 

are sent through the two coils. A copper cylinder is s in 
this rotating field and indicates the p relations of the two 
currente. 

An Improved Method for rating Tuning Forks. By J.O. Rzsgp, Ph.D., 
Ann Arbor, Mich. | 
The method is a modification of that used by Prof. Michelson, but 

instead of using an electric spark Dr. Reed employs the flash of light 

from а mirror rotated by а secondary pendulum, which is in turn 
compared wlth the standard clock. 

Notes on the Effect of Silicon on the Magnetic Permeability of Iron, By 
Prof. F. C. CALDWELL, Columbus, Ohio. 

It was found that the permeability increases with the amount of 
silicon present in the iron. 

Polarisation in the Zn—H,SO, Cell. By Prof. W. А. Антнону, Now 
York City. 

After an extended research into the effect of saturating the acid 
with hydrogen, oxygen and carbon dioxide, Prof. Anthony concludes 
that what is called polarisation is not due to the accumulation of 


hydrogen, but to the fact that the oxygen originally dissolved in the 


acid and condensed on the plates has boen used up. 

The Electrical Resistance of Lead Amalgams at Low Temperatures. 
By G. W. GRNSGMAR, Ithaca, N.Y. 
The most striking fact reported in this paper is the sudden decrease 

in resistance upon solidification, the resistance of the solid amalgam 

being sometimes as low as one-fifth of the resistance of the fluid 
amalgam at its freezing point. If the thermo-electrical explanation 

—based on heterogeneity—of excessively high resistance of alloys is 

correct, one would expect an increase of resistance upon solidification, 

for it is then that the alloy becomes heterogeneous. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATHNTS.—1898. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 922, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | 


23,922. "Improvements in fire alarms or boxes from which electric 
Signals are given in cage of fire" R. Товр and A. R. MILLER. 
Dated November 14th. | 

23,937. “Improvements in electrical dynamos and motors" J. 
ArxmsoN. Dated November 14th. | | 

23,958. "Improvements in electric measuring instruments.“ Tun 
British Тномвох - Housrow OomPany, LiwrrED. (E. Thomson, 
United States.) Dated November 14tb. (Complete.) 

32,976. “Improvements in and relating to electrically controlled 
taps or cocks," Р. L. Gr mor. Dated November 14th. 

23,988. “Improvements in or relating to coin-controlled tele- 

hones.” W. P. Тномрвон. (О. H. Kahrs, Norway) Dated 
ovember 14th. (Complete.) 

24,005. “Improvements in electrical storage batteries" A. J. 
Восіт. (Sedneff & Bratasched, Germany.) Dated November 14th, 

24,030. “Improvements in weighing apparatus and 
weighing machinery.” Н. Кснаврвох. Dated November 15th. 

24,037. “Improvements in electrical switches.” A. Watson. 
Dated November 15th. | Ё 

24,051. “Improvements in electric switch mechanism.” J. M. 
Моврнү. Dated November 16th. (Complete)  . | > "iue 

24,052. “Improvements in electric railway systems.” J. 
Моврнт. Dated November 16th. ( Complete.) ý iio: 

24,003. “Improvements in roadway structures for electric - 
ways.” J. М. Моврну. Dated November 15th. (Complete) = 

24,055. “Improved means of cooling electric machines,” 
and Davy Ввов., . Dated November 15th. dd 

24,104. ‘Improvements in apparatus connected with the charge 
and discharge of storage cells" E. | Js 
CarzR. Dated November 15th. Waaon and J. Moluvanm 

24,115. "An improved electrici O. Soup Dated 
November 15th. s а р 

24,126. "Improvements in junctions f i 
for electric wires.” R. F. ree Dated Кол — 

24,133. “ A new or improved o enclosed electric im? 
Н. Hmsr and H. Bxvis. Dated ovember 16th, ai d 
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24,164. "An improvement in electric incandescent lamp shad 
holders, and a device for use in connection therewith.” W. Н. 
BRADLEY. Dated November 16th. 

24,171. “Improvements in voltaic cells having dry plates which 
may be regenerated.” H. ScHLoss. Dated November 16th. 
(Complete.) 

24,172. Process for obtaining a permanent electrical contact at 
the covers of voltaic cells.” Н. Вснговв. Dated November 16th. 
(Complete.) 

24,190. "An improved magnetic circuit breaker" Н. H. LAKS. 
(W. M. Scott, United States.) Dated November 16th. 

24,196. „еа енщ plates, dishes, and the like." С.Н. 
Kanns. Dated November 16th. (Complete.) 

24,2210. "Improvements in the manufacture of electrodes for 
secondary batteries.“ Н. H. Laxe. (v. d. Poppenburg's Elements 
und Akkumulatorem, Wilde & Co., Germany.) Dated November 16th. 

24,248. “The Don electric fog alarm." Е. А. Тномрвом. Dated 
November 17th. 

24,264. "An improved switch for incandescence or glow electric 
lampe in which the filament is subjected to a preliminary heating 
effect apart from the lighting current." Н. Hmst. Dated 
November 17th. 

24,265. “Improvements in forming filaments or the like for 
1 or glow electric lamps.“ H. Ніввт. Dated November 
17th. 

24,270. “Improvements in multiple wall connections for electric 
lighting." A. P. LunDBERG and G. О. Lunpprra. Dated November 
17th. 

24.277. "Improvements in electrical stop motions for warps." 
Ұ.Р.Тномрзон. (Е.Е. Kip, United States.) Dated November 17th. 
( Complete.) 

94,307. A process for the electrolytic extraction of zinc and 
other metals from ores or waste containing them." J. O. FELL. 
(W. Btrsoda, Germany.) Dated November 17th. (Complete.) 

24,308. “Improvements in electric batteries.“ H. J. Happax. 
(Columbus Electrizitatzgesellschaft m. b. H., Germany.) Dated 
November 17th. 

94,312. "Improvements in or relating to the utilisation of 
hertzian and similar radiations, and apparatus therefor.” L. H. 
WaLTER. Dated November 17th. 

24,957. "Improvements in or connected with electric batteries." 
A. T. Trras. Dated November 18th. 

24,971. "Improvements in alternating electric current motors and 
distribution systems.” THE Bnarrisu Tuowsom-Housrow COMPANY, 
Ілмттер. (O. P. Bteinmets, United States.) Dated November 18th. 
(Complete.) 

94,379. “ Improvements in telephones.” F. L. Могвнюлр. Dated 
November 18th. 

24,382. An electric motor for tramcars.” H. L. Topp and J. D. 
Massey. Dated November 18th. 

24,404. “Improvements in insulating and equalising electric 
currente.” L. HackETHAL. Dated November 18th. (Complete.) 

24,425. “Improvements in combined electric wire gauges and 
calculating devices." Н. Lurz. Dated November 19th. 

24,426. "Animproved surface contact system for electric tram- 
ways, railwsys, or motor cars.” P. С. Dar and P. К Coss. Dated 
November 19th. 

24,438. "Improvement in or connection with the construction of 
dry voltaic cells, accumulators, and secondary batteries" O. M. 
Srrap. Dated November 19th. (Complete.) 

24,447. "Improvements in road conduits and appurtenances for 
electric traction." T. W.BanBER. Dated November 19th. 

24,466. “Improvements in connection with electric arc lamps.” 
W. N. Stewart. Dated November 19th. 

24471. An electrical resistance for use with alternating currente 
in the production of X rays." F. Horwrs. Dated November 19th. 

24,487. "Improvements in or relating to contact-making devices 
for electric street railways with overhead conductors." C. BTEINBR. 
Dated November 19th. (Complete.) 


— ——MÓÀ 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copi any of these Specifications may be obtained of Messrs. W. P 
g Bi Кб: 322. High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. ($n stamps). 


1897. 
19,970. "Improvements in and ains, to dynamo-electric 
machines and rotary converters.” Ввгтвн THomson-Hovston Co. 


(E. W. Rice). Dated June 8th, 1897. Alternating current machines, 
single-phase or otherwise, and hid sacred rotary converters for direct 
and alternating currents, are e with any number of pairs of field 
poles, and with ring or drum armstures in which equi-potential 
pointe around the armature are connected e ip and to connecting 
rings. The alternating current connections in a ring armature in an 
8-pole machine is shown with points arranged similarly with 

tolike poles м, 8 being connected together and to one of these 
collecting rings to give three-phase currents; the armature is also 
connected for converting to an ordinary continuous current com- 
mutator, not shown. The object is to electrically balance the 
armatures. 


19,974. "Improvements in lightning arresters.” BRITISH THOMSON- 
Hoosrow Co. (A. Ekstrom.) Dated June 8th, 1897. Relates to 
lightning arresters. A series of conducting balls are mounted on an 
insulating base. The ball at one end is connected to line, while & 


number of the balls at the other end of the series are connected 
wires to fuses leading to earth. As each fuse breaks an extra 
gap is formed. А non-inductive resistance may be connected to the 


14,673. ‘Improvements in electrically operated ора н. 
M. Pana rend . BUBGE. ы June 17th, 1897. : to 
engraving tool. Anen comprises a graver, formin 

of or secured to, blocks fitted to slide within a older and A 
with a slotted bar which engages with the pin of a diso crank; or 
the blocks may be reci ted by means of an eccentric, or a disc 
crank and connecting The spindle of the disc crank is connected 
to an electric motor by a fiexible shaft. The cap is removable. 


14,963. “Improvements in trolleys for electrically propelled cars.” 
E. HoxomnsTAEDT. Dated June 21st, 1897. Relates to collectors on 
electric railways. A wheel with a flexible xir Cea A aona o 


motors. bar, over which the studs вр 
guides and has non-conducting ends. The magnets w throw the 
road switches are arranged as discs inside this wheel. The studs, &., 
шау be reduplicated for the return circuit. 


| 


1898. 


2,999. Improvement in transmitters of Morse Egi gn appa- 
ratus for continuous or alternating currente" O. А 
Еовстєві. Dated February 5th, 1898. Relates to transmitters so 
that the operator need only use one hand. A metal plate 

a channel shape, open below, and is fixed on the lever M 
transmitter. A stirrup, with а bent end, is pivoted to this, and is 
beld against a contact pin by a spring. A p 
is fixed to the stirrup. The operator, by pressing against this, breaks 


4,435. “Improvements in electric signalling apparatus for use on 
railways.” О. В. Davy. Dated May 18th, 1698. A short bar is 
placed in a position in front of the signal, so that it Ad 
the flange of the wheels of the train. To prevent jerks of 
this bar are inclined. The baris keptin a raised position by counter- 
balancing weights and a stop, and forms a contact for a circuit 
containing a bell. Another contact piece in the is an attach- 
ment to the arm of the signal, which only makes contact w 
signal is at danger. Another circuit is made up of a bell with a 
different tone and nearer the signal-post, and a 
makes contact when the signal is at safety, thus giving the si 
start to the engine driver. Instead of a signal being used the bells 
can be operated by the signal man by making or breakin 
the signal box instead of at the signal. 3 claims. 


4,468. “Improvements in conduits for wires saying, он 
current." F. G. Howanp and A. W. Всглтив. Dated May 25th, 
1898. Straight conduit pieces are made of strips of rolled sheet iron 
of sufficient width to be able to turn up the edges for the sides of the 
conduit. A cover piece is formed in a similar manner and of such 
width that the sides just easily fit over the sides of the conduit. It 
is fixed down by a strap. Join 

used for curves or T-shaped pieces. They are shaped as a hollow 


arem 
duit and a circular opening at the top to allow the wires to pass to the 
terminal. 6 claims. 


5,062. “Improvements in incandescent electric —— J. T. 
Lisre& and W. B. CHAMBERLAIN. Dated Fe 

Relates to incandescent clectric lamps. In one bulb there are two 
filaments of equal candle-power, each ha & 
minals. Atthe top of the bulb is a bulb-like А 
by а recess from the main bulb. Into this а semicircular 
which is fixed to the base. This spring holdsthe bulb. 
base are two contact springs, one shorter than the other, placed 
such a position that the longer covers two and the shorter one 
minal. Therefore one ofthe filaments must be incandescent 
current is flowing to the contact springs. When this filament 
up, by twisting the bulb the contact springs come into con 
the terminals of the other filament. The Vagos һич 
still holds it, as the recess runs right round the . 6 claims. 


18,569. “ Improvements in electrical a for 
recording at a distance the positions of an index hand or us 
movable objects." A. Совторіз. Dated February 12th, 1898. * 
tact plates are arranged all round and underneath the index hand, so 
that if they are raised at any time one of them comes in contact 
with the index, wherever the index may be. They are insulated from 
one another, and from a ring of conducting metal The whole of 
this rests on а sliding collar round the pivot of the index. To each 
of the contact pieces a wire is attached, which runs to the receiving 
station. A wire is also attached to the ring. These wires are con- 
nected to se electro-magnets at the receiving station, and have & 
battery in ** үөү 
itive, an Ww e 
positive, negati 333 
dex 
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те. а 
arrangement at certain intervals the collar, and there 
pieces and ring are raised, so as to touch the index; бош 
the circuit, a current flows to one of the electro-magnets at ro- 
ceiving station, thereby denoting that at that time the index was 
over a known contact plate. 2 clai 
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THE BURNING QUESTION. 


IN our iseue of November 1 1th we called attention to several 
points in connection with the workiog of the Shoreditch 
combined destructor and electricity undertaking, which we 
considered of vital importance. 

We stated that the average amount of refuse burned 
daring the first nine months of working appeared to be 6 7 
tons per cell per 24 hours; that the actual wageg paid to 
stokere, apart from the labour of firing up with coal on 
Sundays, was approximately 1s. 21. per ton of refuse burned, 
and the cost of management was about 7d. per ton burned, 
making the labour and management together nearly 28. per 
ton, as against the statement of the chairman of the Electric 
Lighting Committee at the opening ceremony that the actual 
total cost of burning, including all charges, came to Js. 2d. 
а ton. 

We said it would be interesting to know how that figure 
was ascertained. Mr. Kershaw has now told ur, in his speech 
at the Vestry meeting, that his figures at the opening cere- 
mony had proved to be erroneous, but that they were based 
upon information supplied by the contractors. 

He has also been good enough to write а letter which 
appeared in our issue of November 1 8th, in which he con- 
vicis us of several “ gross blundere." The first of these is, 
that we called him an official of the Vestry. This point is 
hardly worth debating, but we fear that cfficials generally 
will not feel flattered by Mr. Kersbaw's indignation. If we 
had called him an electrical expert, he could hardly have 
shown more annoyance, Our second gross blunder was our 
reference to Mr. Baker’s scheme, as having been submitted 
when public tenders were invited. Mr. Kershaw denies the 
correctness of this, but we fail to see how it affects the con- 
troversy. Thirdly, he says, it is not true that the Blackheath 
and (Greenwich Company has decided against a combined 
scheme. | 

We are exceedingly pleased to hear that Mr. Kershaw is, 
after all, not debarred from a further exercise of his talents 
in connection with that undertaking, and it seems probable 
that if a similar scheme to the one at Shoreditch be adopted they 
will have full scope. We may ау that we have not accused 
Mr. Kerehaw, as he implies, of an intention to shield the 
scheme and the contractors at the expense of truth; though 
he virtually accuses himself of inconsistency by referring to 
his opinions, privately expressed, for his justification. 

A man in his position ought to be able to reconcile his 
private opinions with thoze he has uttered publicly, It is 
unfortunate that Mr. Kershaw skould have allowed him- 
self, by overmuch enthusiasm for a public undertaking, 
to become the mouthpiece for misleading statements, and 
prophecies, and ridiculous praises of an unsatisfactory 

trading account. | 

How ів it that the contractors do not defend themselves 
from the charge of putting incorrect statements into Mr. 


Kershaw's mouth? The only contribution to this contro- 
D 


8b0 | THE ELECTRICAL REVIEW. ус. 43. No. 1,008, Рюсвмвив 9, 1898. 


versy which we have seen from them is a letter published in 
several of our contemporaries denying that they offered to 
buy Mr. Baker's patents, They very naturally resent Mr. 
Baker's interference, and excuse themselves for entering 
into the correspondence respecting the figures on the ground 
that the consulting engineers and the authorities connected 
with the scheme “ most fully admit that the resulta which 
they promised have been attained, and much more than 
attained.” This statement does not tally with Mr. 
Kershaw’s. We should like to know what the contractors 
actually did promise. If,as they state, they promised less 
than they have performed, we can only say that they got the 
contract on very easy terms. 

Throughout the controversy we have noticed a tendency on 
each side to claim a victory upon the simple question as to 
whether or not a profit has been made upon the first year’s 
working. The Committee have persuaded themselves and the 
Vestry that there is a profit, and are proceeding to allocate 
it. But that is, after all, not sufficient to determine the 
engineering questions involved. 

Shoreditch is fortunate in having a heavy day load, and 
even if there is a profit there can be no doubt that it ought 
to be much larger. To take two points only, we can never 
admit that the undertaking is а success while the generous 
allowance of 28. per ton of refuse burned proves insufficient 
to meet the cost of destruction and disposal of clinker ; and 
while 40 per cent. of the eleotricity generated disappears in 
working the plant and distribution loeses. And, moreover, 
we shall never feel that perfection has been attained while 
such financial shifts are resorted to as the payment of 
£1,435 out of the general rates in respect of the charge for 


interest and repayment of capital on the destructor, while at 


the came time profits are being declared. It is exceed- 
ingly like paying out of one pocket into the other. 

It was freely stated at the meeting that instead of there 
being a saving of 1s. ld. per ton in the scavenging depart- 
ment, the cost was actually higher than on the barging 
system. We are anxious to believe that a large portion of 
the saving has been taken up by more thorongh ecavenging ; 
and, if so, the money has been laid out to the best possible 
advantage; but Mr. Kershaw admitted that the lifts were 
insufficient, and that the carts had to wait far too long to 
discharge. This appears to be in the way to be remedied 
by the addition of more lifts. 

To come now to the accounts for the first complete year's 
working, we may say that they fully justify our remarks on 
November 11th, ia which we appear to have understated the 
costs of working. It seems that the cost per ton for destruc- 
tion, for labour, and management, works out for the whole 
year at 28. 5d. per ton, instead of 2s. This does not include 
removal of clinker. 

We regret to see that the electricity station and destructor 
are treated as two separate undertakings, and that further 
transactions “ ont of one pocket into the other” are thereby 
rendered possible. 

A sale of current to the dust destructor, amounting to 
£536, is credited to the electricity undertaking, and also the 
engineer’s salary is “proportioned” at £145, the balance 
being debited to the destructor. What that balance is does 
not appear, a8 it is lamped with other items in the destructor 
account. Further, the destructor is not credited with any- 
thing for the supply of steam to the electricity department. 


To arrive at the facta we will ignore payments “ out of 
one pocket into the other," and take the actual payments and 
receipts of the two undertakings as a combined scheme. We 
then find that the receipts are as follows :— 


ELEOTBIOITY ACCOUNT. 
Cr. £ 9 


To Bale of current outside the works ... 8,2254 2 1 


» Miscellaneous receipts 120 4 7 
„ Sale of stores T .. 180 8 4 
— 248,504 15 0 
DESTRUCTOR ACCOUNT. 
Св. 
To Burning trade refuse... 505 .. 238 1 9 
n Charged to Scavenging Department 
—2e. per ton on 23,137 tons : . . 2,313 14 0 
— — 22,551 15 9 
£11,056 10 9 
ErnzEOTRIOITY ACCOUNT. 
Da. 
By Payments, coal, water, atores, 
ies, &o.... es *. 9,214 14 7 
» Interest and redemption .,. 2,641 16 2 
——— £5,856 10 9 
| DESTRUCTOR ACCOUNT. 
Dr. 
By Wages... Hel "m .. 2,829 8 3 
» Stores ... Tas 180 T . 130 8 1 
» Carting clinker in Sai .. 61210 5 
» Insurance s 506 .. 13 4 2 
» Sandries dk 988 к 217 13 8 
» Interest and repayment of capital, 
charged to general rate ... .. 1485 18 4 
— — £5,268 17 11 
Total Da. ... £11,125 8 8 
Total Св. ... 11,056 10 9 


Netloss ... £68 17 11 


This shows an excess of expenditure over receipts of 
£68 17s. 11d., without allowing anything towards the heavy 
renewals upon the furnaces, boilers and machinery, which, as 


we pointed out in our former article, will fall due in from 10 


to 15 years. 

The assumption made in the accounts that none of these 
things will have to be replaced for 42 years is so extra- 
ordinary, that it seems hard to believe that it is sincere; 
no wonder the Vestry’s accountant was instructed not to 
make any alterations in the accounts submitted to him. 

There can be no doubt that if proper allowances were 


-made for repairs and depreciation, the small profit shown by 


reckoning on the (fictitious) saving to the rates by using the 
destructor instead of barging, would disappear, and that in 
reality there is no profit as yet upon the undertaking. The 
profit has been arrived at by making no proper allowances 
for depreciation and repairs, which we roughly estimate at 
£2,000, by charging £1,485 18s. 4d. for interest and repay- 
ment of capital on the destructor, to the general rates, and 
farther by taking credit for an imaginary saving of £1,253 
on the old system of scavenging, making a total of over 
£4,600, which hag been ** hocussed ” out of the accounts. 

It may be said that it is not fair to discredit the saving 
on the old system of barging, because the money has actually 
gone in better scavenging, but we are bound to regard the 28. 
а ton as ample payment for destruction, particularly in view of 
the fact that the South London Company are pledged to burn 
refuse on the same lines for 111d. per ton paid to them by 
the Lambeth Vestry. The results at Shoreditch might have 
been very different if the cost of labour and management 
had been (as in other places) under le. per ton, and if, as is 
the case elsewhere, the destructor had been worked without 
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labour saving machinery. The saving in labour and manage- 
ment at 18. 5d. per ton, on 23,137 tons would have been 
£1,639, and we estimate the saving in electricity for 
driving the tipping waggonr, &c., as at least 60,000 units 
at 1d., or, say, £250. This would leave 68,708 units out of 
the electricity debited to the destructor for driving fans and 
other useful machinery and for lighting the destructor works. 
There would have been a raving io management, and, 
further, а saving in capital charges of something like £300 
a year. Altogether we have come to the conclusion that 
at least £2,000 а year is being lost in worthless fads. 

Were these removed and the plant remodelled on common- 
sense lines, we feel sure that Mr. Kershaw would soon find 
a solid basis for his enthusiasm, and that his original pro- 
phecies might come somewhere near the truth. But if 
matters go on as at present we shall not have to wait long 
for a serious disillusionment which may put ** back the clock” 


for years. 


LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


In his paper on the above subject, the reproduction of which 
is concluded in our present issue, Prof. Forbes informed us 
that he was bringing forward nothing new, and then he 
proceeded to talk of transmitting electric power toa distance 
of 400 miles, with a maximum pressure of 20,000 volta, by a 
line which would absorb 90 per cent. of the total capital 
expenditure; and to talk of this scbeme in a matter of fact 
way wbich almost made us wonder whether we had been 


indulging in a Rip Van Winkle sleep whilst electrical 


engineers and financiers had been between them carrying out 
transmission power schemes to distances which were not 
even hinted at in the technical papers when we last eaw them. 
When, however, we bave got over our first surprise, and 
begin to consider the question from the point of view 
insisted on by Prof. Forbes, viz. that it is all a 
question of balancing expenditure and revenue, we recog- 
nise that if the latter can be obtained at the rate 
of £100 per annum for each horse-power continuously 
delivered, there is a margin for paying interest on а very 
large amount of copper; and that not only with the help of 
water-power, but also if steam power be used at the generating 
station. It must not be forgotten, however, that such a rate 
of payment per horse-power per year implies a very high 
price for fuel at or near the spot where the power is required, 
and that as the conditions may be altogether changed by the 
discovery of new coal fields or by the provision of greater 
facilities for transport, there is here a risk which must be 
taken into consideration by financiers in fixing what would 
be an adequate return for the use of their capital. 

What to many people will be а novelty in the 
paper, is the financial arrangement Prof. Forbes 
proposes with a view of diminishing the capital 
required by those who would transmit the power. The 
example given by the author of the paper supposes a net 
profit of 9 per cent. on the £320,000 capital invested, and 
this, he suggests, might be considered an insufficient return 
by the financier. He therefore proposes to divide the capital 
into two parts, one of £270,000, representing the value of 
the copper wire in the line, and the other of £50,000, repre- 


senting the cost of plant and of erecting the line, He says 
that the copper may be taken away if the venture is not a 
восс:в:, and that it is an absolutely safe security, and he 
therefore proposes to raise a mortgage on the £270,000, and 
considers that 4 per cent. ought to cover the chances of a 
change of market value. By getting this large proportion 
of the capital for 4 per cent., he is able to hold out the 
prospect of 40 per cent. on the £50,000, which is the capital 
proper of the company. We must say that we fail to see 
how, if 9 per cent. on the whole capital is not a sufficient 
return for the financier, this latter, whether copper merchant 
or not, can be satisfied by a 4 per cent. mortgage on the 
copper; as, in case of failure, the value of the copper as a 
realisable asset will not be changed by the method of raising 
the money. 

Prof. Forbes backs up bis proposal by informing us that the 


manager of one of the largest copper companies entirely approves 


of its general lines, but we think that when the details are 
considered the copper companies will not agree with Prof. 
Forbes that 4 per cent. is а sufficient return. Some points 
which strike us are that no provision is made for the pay- 
ment of the 4 per cent. during the period which must elapse 
between the purchase of the copper and the time when the 
undertaking will become a profit-earning concern ; and that 
the cost of removal of the copper in case of failure of the 
company, which is put down at £18,000, figures as uncalled 
capital. Now, 4 per cent. оп tbe mortgage means £10,800 
per annum, or more than 20 per cent. on the capital proper 
of the company, and to make provision for this for one year 
and for the cost of removal of the copper would require 
that the capital of the company be inoreased nearly 
60 per cent. Again, supposing that the mortgagees obtain 
adeqnate securities for the payment of the 4 per cent., and 
for the copper being returned free of cost to them in case 
of failure of the venture, can they expect that the value of 
this returned copper will be equal to the price originally 
obtained for it? If the mortgagees are not copper mer- 
chante, they must buy the copper wire at its ordinary 
market selling price, and it is quite certain that they will 
not be able to sell it back again to the copper merchants at 
the same figure. And if the copper merchants themselves 
are the mortgagees, and are to make no manufacturing profit 
out of it, can they afford to lock up for an indefinite period 
a large part of tbeir working capital for a retarn of 4 per 
cent? Even when the copper is returned to them, it is 
probable that they would have to re-draw it before they 
could dispose of it. It appears to us that, if a mortgage 
can be raised on the copper, it will only be on the value of 
the raw material at the price which the wire drawer would 
have to pay for it; and that the capital of the company will 
have to be increased, so as to pay in cash the difference 
between the cost price of the raw material and the selling 
price of the copper wire. 

Turning from financial questions to the technical part of 
the paper, we must congratulate Prof, Forbes on the very 
convenient curves and tables which he publishes for calcu- 
lating the most economical inefficiency (we wish he could 
suggest some nicer name for this ratio of input to ontput), 
and the corresponding weights of copper per horse-power 
delivered, and current density in the conductors; and we 
hope that he will still farther increase their usefulness by 
publishing, in convenient form, some data as to the correc- 
tions that mast be made to them, when applying them to 
alternating current circuits of different frequencies and 


lengths. 
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852 THE ELECTRICAL BEVIEW. 
SULZER STEAM ENGINES FOR ELECTRIC 
INSTALLATIONS. 
—— 


THis economical type of steam engine is much better known 
on the Continent than in England. It is very largely used 
for mill motors where great economy is required, and also 
for all kinds of electric installations, and few engines are so 
much in request. Made by the firm of Sulzer Bros., at 
Winterthur, the largest engineering firm in Switzerland, it 
has for many years taken rank as one of the best of modern 
steam engines. Sulzer engines аге now ві work in many 
countries all over the world, and even in Russia, where the 
duty on foreign machinery is almost prohibitive, manufac- 
turers prefer them to those of home production. 

The engines are always made double acting with one, two, 
or three cylinders, generally horizontal, bat sometimes 
vertical, to save space, as at the Berlin electrical station and 
elsewhere. They are, of course, constructed condensing or 
non-condensing, and work with air, jet, or surface condenser, 
according to local facilities or difficulties in obtaining 
cheap water supply. Messrs. Carel, of Ghent, who make 
these engines for Belgium, have recently introduced a high 
speed tandem compound type, in which the dynamos for 


lighting, traction, аса other electrical purposes are coupled 
direct to the crankshaft. These motors are strong, with a 
sensitive governor, and run very noiselessly and steadily, 
whether at foll or half power, at speeds varying from 90 to 
125 revolutions per minnte, developing 250 HP, to 
1,200 H.P. 

The Sulzer engines are always very efficiently steam 
jacketed, and work with a large namber of expansions. 
They have been repeatedly tested by various independent 
experts and professors, and have been proved to give the 
lowest consumption in pounds of feed water per I. H.P. per hour 
- of any engine now made. We propose to treat this ques- 
tion of economy of consumption in a second article. The 
engines work with either saturated, dry, or superheated 
steam ; the latter is the most economical, as with it, conden- 
sation of steam in the cylinder of an engine is considerably 
diminished. The steam and exhaust valves are known as 
lift valves, and there are four to each cylinder, opened and 
closed by cams. The writer has seen a number of these 
engines at work, and has also several times had the oppor- 
tunity of inspecting the large and well-designed engineering 


works of MM. Sulzer and MM. Oarel. The former employ 
some 5,000 hands at Winterthur, and at their branch works 
at Ludwigshafen, in Germany. Messrs. Bryan Donkin and 
Oo. are makers of the engine for Great Britain. Wh 

About 99 engines, some very large, and others smaller, 
have already bæn supplied by MM. Sulzer to drive dynamos 
for producing light, traction, and power. Of these, 54 are 


at work in Germany, 18 in Russis, nine in Switzerland, nine 


in Egypt, four in Mexico, foar in Austria, four in France, 


and one respectively in Spain and at Johannesburg. Out of 


this number 32 are used for: electric lighting only, 14 for 
electric lighting and power, 19 for electric transmission, 28 
in chemical and other works for electrolysis, and six for elec- 
tric traction. The power of these different engines varies 
from 50 to 3,000 B.H.P. The largest and most powerful 
plant is the installation at the modern Central Electric light- 
ing station at Berlin, where there are five vertical compound 
engines, three of 1,800 B.H.P., and two of 3,000 B.H.P., 
all working with superheated steam. Three tandem engines 
of 860 B.H.P. furnish electricity for the central station at 
Rheinau, two tandem 450-B.H.P. at Brunswick, one tandem 
250-B.H.P. at Brugg, three tandem 900-B.H.P. at Mann- 
heim, and two triple 1,500-B.H.P. at Elberfeld; the five 
latter engines are worked with superheated steam. At the 


Frankfort electric station there are also two large tandem 
engines, each of 1,500 B.H.P., and three of 450 B.H.P. 
at the electric station at Orefeld. At Ludwigshafen, 
where MM. Sulzer have an important branch establishment, 
there are two engines of 360 B.H.P., and a compound 100 
B.H.P. for electric lighting, and two tandem 860-B.H.P. 
for electrolysis in some dyeing works. An important in- 
stallation is at Cologne, where the Central Electric station has 
four compound 600-B.H.P. and two triple 1,200-B.H.P. 
engines, while smaller engines of 250 B. H.P. provide the 
pomer for lighting electrically two important cotton mills at 

eipzig and Kaiserslautern. | 

ird. next to other countries, there are four single 
cylinder Sulzer engines at a factory in Alexandria, two of 
50, one of 100, and one of 200 B.H.P., and at the same 
factory, at Cairo, there are four small, and one compound, 
400-B.H.P. engines. All these are used exclusively for elec- 
tric lighting. Several installations are working in Russia, 
where Sulzer engines are much appreciated. One of 200 
and one of 250 B.H.P. drive the dynamos to light a factory 
at St. Petersburg, but the bulk of the engines in Russia are 
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nsed for mill power, namely, a triple 800 B.H.P., quadruple 
1,200 B.H.P., and two triples of 250 and 1,200 B.H.P. at 
Moscow, a tandem 200 B. H. P. at St. Petersburg, and four inthe 
provinces. The applications of the engine to electrolysis are 
numerous. There are two compound 250-B. H. P., and two 
500-B.H.P. used for this pu in Mexico, four at Paris, 
and several in Germany апа Austria. At the important 
Zurich Electricity Works there are two compound 300-B.H.P. 
engines for generating light and power, working with super- 
heated steam. i 

Electric traction is a development of engineering science 
still in its infancy, but which is likely to be much used in 
the future. At Basle the electrio tramways are worked by 
four tandem Sulzer engines, two of 120, and two of 400 
B.H.P., and there are two tandem engines driving the tram- 
ways at Lodz, in Poland. The mechanical efficiency of all 
tbese engines is from 86 percent. to 89 per cent., according 
to the load, or, in other words, from 11 per cent. to 14 per 
cent, of the power is absorbed to drive the engine itself. 

MM. Carel, of Ghent, have also supplied 81 engines, 
several of which are used for municipal Electric Works. 
Three tandem engines, two of 800 H.P., and one of 350 H.P., 
provide power for lighting the town of Nancy, and five large 
compound engines, with an aggregate ОЁ 3,000 H.P., are 
working at the central station at Brussels, and have lately 
been inspected by the writer. There are two, each of 500 
H.P., and one large tandem of 1,000 H.P. at Antwerp, while 
two tandem engines of 300 H.P. supply the town lighting at 
Rouen. All these are slow speed engines, none running at 
more than 100 revolutions per minute. MM. Carel have also 
supplied Sulzer engines for Russia. There are four tandem 
400-H.P. engines at Tsaritayne for electric transmission, and 
a compound of 250 H.P. for electric lighting, and six engines 
provide power in various factories. The tramways at Belgrade 
are worked by two tandem Sulzer engines of 400 H.P., and 
those of Kazan, in Russia, by three single cylinder 350-H.P. 
engines. 

The above are the chief applications of the Sulzer engine 
to generate electricity. Owing chiefly to the excellence of 
its construction and valve gear, it has made its way, a8 our 
list shows, into almost every country. It works not only 
steadily and well, but with great uniformity of speed, and 
also, it is claimed, with the highest economy yet realised in 
steam engines. 


CONDUIT v. TROLLEY. 


Amoncst all the clamour raised by the ignorant or prejudiced 
on behalf of conduit electric traction schemes, it is somewhat 
refreshing to read particulars of a trolley system actually at 
work within the walls of Paris—the fair city of Lutetia 
that has held out for а long time against the erection of a 
trolley wire, and has even, not so very long ago, forced on 
the use of accumulator cars, both those wholly dependent on 
the batteries throughout the entire journey, and those also 
(like the Hanover and Dresden cars), which are run by 
accumulators over certain sections of the line, deriving 
current from the trolley for the rest of the journey. 

It is all very well for people to say that there should be 
no reason why the conduit (ie. the open slotted conduit), 
should not work perfectly well in the big cities of France or 
Great Britain as it presumably does in Brussels, Buda- Pesth, 
Berlin, and, more especially, New York; nay, even the 
rashly conrageous Glasgow Corporation is deciding to t 
condnit instead of trolley. It is, we say, all very well 
for the outaide public to argue from instances, and 
even for engineers to juggle with figures, but the fact— 
the one solid fact—remains, that the condait costs from 
two to three times, at least, as much as a trolley system 
for the same lines ; and tramways would only prove to be 
very remunerative under these conditions in such crowded 
thoroughfares as Broadway, in New York, Oxford Street, or 
City Road, in London, or the Boulevards of Paris. It would 
robably be worth spending £50,000 per mile on a condait 

e down Broadway во long as the powers can b» got. A 


city may forbid the erection of trolley wires down its 
principal street, but if the traffic is as enormous as it is, 
for instance, along Broadway, the cost of the line is (within 
very wide limite) immaterial. The main thing is to get the 
line there in the public benefit, and trust to the enormous 
traffic for recouping the necessarily enormous cost. 

Bat how many thoroughfares are there like Broadway, and 
how many Metropolises” has any country? Probably 
there will not be found more than one or two routes in each big 
centre like London, Paris or New York, where the considera- 
tion of traffic will justify such an outlay for what is, after 
all, more or less a whim and a fad. "Take, however, a small 
system, say, of 12 miles in all. The extra capital outlay upon 
this for conduit as compared with trolley would be at least 
£150,000, and the additional revenue necessary even for 
dealing with this capital from the 2-per-cent.-cheese-paring- 
Binking-fund-municipal standpoint is at least £7,500, which 
is equivalent to quite 2d. per car mile on a reasonable traffic 
service for such a system. 

How many ordinary lines or networks can stand a dead- 
weight of 2d. per car mile merely to satisfy а local prejudice 
against overhead wires ? The money had better be spent on 
developments in other directions—in branch lines to out- 
skirts where healthy conditions of living can be got. 

The reasons for building conduit lines in New York and 
Berlin bave been sufficiently dealt with already in these 
columns, and need not therefore be repeated here: it i8 
enough to say that the same feeling апа prejudice has 
existed in Paris against overhead trolley wires, but that the 
result of using this method in the smaller provincial towns, 
such as Havre, Marseilles, Lyons, Bordeaux, Rouen, Roubaix, 
Nice and Versailles, has been to convince the authorities of 
Paris of its innocuousness (when properly installed) along all 
but the principal thoroughfares. 

The erection of overhead wires at Versailles brought this 
method as close to the Parisians’ eyes as the proposed light 
electric railways round Hounslow and Richmond will do to 
Londoners; whilst the equipment, quite recently, of the 
Aubervilliere-Place de la Republique line just outside the 
walls of Paris led the way for a quite logical extension of the 
system within the city on the Bastille-Charenton line. 

True, it must be confessed that even here some restriction 
has been placed upon the trolley wire, which is forbidden 
upon two short lengths in favour of the open slotted con- 
duit; but five-sixths of the total length— 4 miles — is 
equipped with overhead wires: and the probability is that 
the next section of tramway in Paris to be converted for 
electric working will operate entirely by the trolley, for not 
even the most critical æsthete could raise serious objections 
to the extremely elegant design of centre poles and other 
equipment used on the Bastille-Charenton line, as compared 
with such structures as lamp-posts and kiosks already exist- 
ing along the streets. 

The centre pole bracket arms are extremely short, and 
have not an iach of straight tube about them, but are formed 
of scrolls and stays, which give a very neat and elegant 
appearance whilst there seems no reason why they should 
not be as strong as the plain gallows- like erection con- 
sidered suitable by most engineers in this country. The 
trolley wires are attached to hangers which are themselves 
carried on very short span wires, a foot or so long, stretched 
across the up - curving bracket tubes like the chord of a 
bow. This gives a much more elastic suspension than the 
old solid method of clipping the hanger direct to the 
bracket tube, and is now practically adopted on all new 
electric Jines. 

. The short conduit sections installed on this line are, as 
stated, of the ordinary open centre slot form, with a concrete 
lined channel containing two T-shaped conductors for side 
contact plough. They are fed by means of a separate main 
cable, and as a stand-by аге also connected with a large 


storage battery, put in specially for the conduit. 


The cars have a very elegant appearance, and resemble 
somewhat the ordinary railroad saloon carriage in regard 
to their lavishness of interior decoration and big plate glass 
windows, instead of the usual small movable sashes. They are 
provided with both trolley poles and contact ploughs for 
the short conduit sections, the latter being thrown in or 
ont of contact by means of a lever at the side of each car. 
The movable points at crossovers and termini on the 
conduit sections are very neatly designed, and deserve 
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some attention from permanent way engineers ; the pivoted 
tongue is formed practically in two parte, an upper and a 
lower, and the latter (except at the moment when a car 
is crossing over) is carried by brackets bolted to. the inside 
of one slot rail. Under ordinary conditions, therefore, the 
weight of any street vehicle passing over the junction point 
is taken directly by the slot rail and concrete foundation. 
Of course, the conduit junction point is interlocked with the 
pointe of the track rails, by means of a rod running 
underneath the contact condactors. 

Other particulars, with a number of interesting illustrations 
of this latest development of electric traction in Paris, are 
given in а recent number of L’ Industrie Electrique, to which 
Journal we are indebted for much of this description. 


SUBSIDENCE AT NORTHWICH. 


NonTHwiCH is notorious for its subsidences, and the 
most recent one, which occurred some days ago, is 
probably known to many of our readers, The illustration 
demonstrates in а 
very striking man- 
ner the difficulties 
which the local 
electrical company 
has to coutend 
with. 

The  subsidence 
occurred on the 
15th alt., breaking 
one of the cables 
at a janction box 
which happen-d to 
be in the centre of 
the depression. If 
there can be any 
degree of fortune 
in such an event, 
it was, perhaps, 
Jucky that the sub- 
sidence ^ occurred 
during the day; 
had it happened at 
night it would, no 
doubt, have caused 
the main fuses of 
the system to blow 
and interrupted the 
town supply. The 
extent of the 
disaster may be understood when it is said that the cavily is 
the full width of the road, some 18 yards, and is, moreover, 
16 feet deep.. After much difficulty the cable was recovered, 
but the junction box had entirely vanished. 

It is evident that the company’s officials possess unusual 
energy and skill in meeting such untoward occurrences, for the 
cable was reconnected and current supplied through it the 
following day. Such accidents would almost justify the 
company retaining a submarine cable engineer who had 
experience of grappling for cables in ocean depths. 


ELECTRICAL CANAL TRACTION. 


I 


Tur Bulletin of the As:osiation of Electrical Eagineers of 
Liege for May of the current year was entirely devoted to 
the question of canal traction, mechanical and electrical. 
While far too lengthy to prodace in extenso, or even to 
abstract at any length, we hope in the following series to be 
able to give such a résumé of the salient points as will be of 
use and interest. The canals of England languish in the 
grip of the railroad interet, bat the time must arrive when 
even a Parliament, packed with selfish railroad directors, 
must give attention to so vital a question. The author of 


SUBSIDENCE AT NOBTHWICH. 


the paper, which appears in the Bulletin, waa Mr. Van der 


Wallen, who remarked at the outset that canal traction was 


to-day in a very backward state considering the great develop- 
ment of late of different modes of traction. Everywhere one 
sees animal haulage, the animal baing victorious over the 
numerous tentative efforts to replace him by mechanical 


means. 

All canals have been built with a view to haulage in some 
form, and it is to improve on this mechanically and econo- 
mically that effo:ts should be made. On rivera and large canals 
the problem is different. Self-towing and towing are the 
only practicable means capable of being utilised. Self-towing 
ona chain is excellent on rapid streams of small depths 
having at leat a slopa of 0°30 m. per kilometre. The 
draught of water augmenting and the slope falling below 
25 om. the tow boit sees ita superiority well reduced. Oa 
the descent the advantage is always with a tag, for the tow 
boat is fast to its chain, and if the current is rapid the towed 
boat may overrun the tag and cullide. Towing is under- 
stood to be towing dues chain—as distinct from tugging 
by means of a free boat. From an economical point of view 
the fnel expense of towing is only about one-third that of 
tugging, but there is the inconvenience of being fast upon a 
chain, so that if the traffic is stopped the tow vessel is idle, 

bat a tag has a 
much wider field 


over, is of less first 
cost. Some large 
companies have 
both paddle and 
screw tugs.  Pad- 
dies are suitable in 
shallow waters, but 
are costly in con- 
1 1 and чо 

e Company o 
the Low. Leine 
and Oise have 
vessels fitted both 
for chain towage 
and tugging. Up 
stream they аге 
towers, down stream 
they are free tug- 
boats, and they 


Molinos and 
Bovet consider 
this the best 
system of traction for canalised rivera. | 

Compared with the ordinary system of towage, there is less 
use of the chain, a stoppage of the chief causes of breakage, 
better utilisation of plant, and an increase of the possibilities 
of traffic, with reduction of expense and the power to run 
down stream as free tu 

Compared with tugs, the advantages of the double system 
are equality at times of low water and an incontestable 
superiority at times of high water. For such a service 
to pay, the traffic should be large and the locks also large 
enough to take a train of barges. A train of four barges, 
for example, occupies four hours, and a single boat less than 
30 minutes, so that a convoy loses 90 minutes at each lock 
if of one boat capacity. Experience has sbown that tbe 
mean speed of such a convoy cannot be over 3:6. kiloms. per 
hour on а canal which is much used. Similarly, a horee- 
hauled boat attaios nominally 2 kiloms. speed. To regain 
an hour lost at a lock a convoy would need to travel 
6 750 kilometres. Thus the towage of trains of four boats 
cannot be carried out except at а disadvantage as rega 
speed, unless the pools between the locks are each 6:750 
kiloms. in length. 

It is thus evident that the question of economy р 
very much on the distance between, and the size of, the 
locks. To have a towing vessel, whether on а chain or 
with screw propulsion and the attendant expense in the 
shape of fuel, attendance, and repairs, there must first be a 
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sufficient traffic to supply several barges at one time to be 
towed. The towing vessel must not tow a single barge, but 
a train. Now, if the locks are only large enough to pass 
one vessel at once—which is the case with almost all our 
English canals—there will be a considerable loss of time at 
each lock, and if locks succeed one another quickly, the 
journe ре will be 5 indeed. Olearly there is a 
good of thinking to be done upon each problem. On 
very busy canals, with pools of suitable length, it would be 
practicable to maintain the towing vessel always in its own 
particular pool. It would never = the locke, bat occupy 
itself in towing barges each way from lock to lock, When 
such a system is practicable it would save time at the locks, 
and would also save a considerable difficulty at the locks in 
the shape of the management of the tow chain, 

Another solution of the question is that of self-propelled 
barges. Erroneous apparently in principle, because of the 
idle time of the motive power at times of loading, yet it is 
capable of successful application for carrying goods neces- 
sitating high speed. 

The use of gas and oil engines offers the chance of re- 
ducing some of the foregoing objections. One instanoe alone 
is cited—that of the French company, Seine Maritime, which 
conducts a rapid service between the English Channel, Rouen, 
and Parie, by means of flats driven by gas motors. The gas 
is carried in steel tubes at a pressure of about 100 k. per 
cm?; these tubes measure 250 mm. diameter, and are 5 m. 
long and 8 mm. tbick to contain 22 m? of gas. They weigh 
325 kilos. These tub2s, to the number of 80, are connected 
in a battery by flexible joints. The motor is vertical, with 
two cylinders of 40 Н.Р. total of the “Simplex” type 
driving a screw on the McGlasson principle, variable and 
reversible, which pus any speed from nil to maximum 
without change of speed of the engine. Two men manage 
the boat, a driver and a pilot. Such a boat will measure 
300 tons, and will be 30 m. long, 5:50 m. beam, and 2:25 m. 
deep. Trials between Havre and Tancarville show that one 
minute is enough to set the motor going, and at 180 to 250 
revolutions, the flat, carrying 145 tons, travels 54 to 6 knots. 

This system appears to be the counterpart of gas tramway 
traction. It is necessary to have either gas compressing 
stations or that each vessel should be able to compress its 
own gas. This would be somewhat impracticable and costly, 
and gas haulage would seem only to be applicable under 
special conditions as to the supply of gas at the convenience 
of a suitable station for its compression, or the presence of 
& compressed gas main with connections for the boats at 
several points en roule. Strong gas alone can be carried in 
reasonably small bulk, so that producer gas would be shut 
out, otherwise gas haulage seems very suitable for canal 
barge towing. It has one great advantage not b 
the tramway gas traction that, the resistance being practically 
constant, the gas motor may be exactly suited to its one duty 
—that of haulage at the level. On tramway work the gas 
engine must be very much larger than its mean power, for 
it must provide both for rapid acceleration and for the 
maximum grade. Electricity can do both, because in 
electrical work the energy comes from outside. In a gas 
engine the energy is generated by the engine, which must be 
large enough for its highest duty, and, unlike an electrio 
motor, cannot be overloaded. An electrio motor will utilise 
а heavy current for a few minutea and is at а great advantage 
ш this compared with gas. On canal work, however, these 
particular advantages lose their value, and in canal haulage 
we should expect gas to give good results on such systems as 
were suited for its adoption. 

The following are stated as essentials of mechanical canal 
traction :—A power of 3 Н.Р. to 4 H.P. effective, capable of 
1 augmented, even at a reduoed speed, at the passage of 
a lock. 


The systems at present capable of filling these essentials 
e be placed under three heads :— 

а) Ап endless cable kept in constant motion to which 
barges may be attached. 

(0) Machines in place of horses, running the length of 
the canal. 

(с) Temporary motors placed on board the boats and 
easily moved so as to serve any boat, and so be utilised 
without interruption. 

Under the first head comes cable haulage, first proposed in 
1862, and now only of historical interest. 


The moving cable does not seem to bave been а success. 
One difficulty was the obliquity of the pull on the cables, and 
the difficulty of passing the haulage rope past the carrier 
pulleys. It was difficult to attach tow ropes to the moving 
cable, and there was the endden pull on the rope as soon as 
attached, and no time was allowed to the boatmen to get 
aboard again. То enable the tow rope to quit the pulley 
groove, the flanges of the latter were notched, and when the 
notch came round it admitted the tow rope and so led it off 
and out of the groove, the straight running main rope not 
catching in the notcb. We need not further follow the 
description of this rope system, which is fully described and 
illustrated in respect of grips and pulleys. The system is 
not one likely to come into use in face of the possibilities of 
electric traction. Unlike tramway cable traction, the moving 
cable in barge haulage cannot receive back any power from 
boats as does a tramway cable from cars running down hill. 
Then it is obvious that there must be an enormous loes of 
power by friction at the numerous pulleys, especially at 
curves where the rope has a heavy lateral pressure on its 
carriers, | 

Under tbe second head, that of travelling machines, it is 
remarked tbat at the outset no success accompanied the 
system. А trial was made with a locomotive running on the 
bank of the canal of Neuff-Fosse, between Fontinettes and 
Douai, on a length of 77 kilometres with one lock only. 
The line was ballasted on а width of 2 metres and a depth 
of 0'3 m. The rails weighed 15 К. per metre, and were laid 
on cross ties of wood spaced 1 metre apart. The loco- 
motives had four coupled wheels and weighed 14 tonnes in 
working order, which seems an exoessive weight, but each 
train consisted of two or three boats, and the speed was 
1,500 kilometres per hour. The chief cause of the abandon- 
ment was the cost of the railway, and the heavy епдїпєв 
required. In 1892, however, electrical traction was tried on 
the patent of M. Galliot, upon the canal of Bourgogne. The 
Society Denéfle & Cie., who worked the patent, constructed 
a kind of electrical tricycle. The overhead trolley system 
was employed. The cable was fixed behind, between the 
motor wheels. 'The motor is bipolar of 6 kw. 

The shaft gives motion by а bronze worm to a wheel on 
the axle of the driving wheels, which are of iron wrapped in 
aloes fibre for elasticity and grip. The vehiolécarríesa light 
cab or shelter in which the driver controls the machine with 
the necessary levers and foot brake. The whole machine 
only weighs 2 tons. 

A third system is that of Lamb, and consists of electrical 
motors running on cables and hauling boats as in the pre- 
vious system. A strong cable is carried on posts on the 
bank. A carriage runs on this cable carrying a motor which 
drives a wheel by means of a worm. Round this wheel is 
once wound a second or traction cable. The haulage rope 
із attached to the carriage. The two cables are во isolated 
as to serve for conductors. The worm runs in an oil bath 
with very little friction. The motor can be driven from deck 
by means of suitable wires carried on the haulage cable, or 
there may be a driver seated on a suspended seat from the 
nan 1 А бес б | 

. Busser proposed in 1893, at the Chicago Congress, to 
place а motor "in а float attached to the 90 55 of a barge, 
and to drive a small ecrew propeller therewith by means of a 
chain, and a similar proposal was made by M. Gaillot at the 
Congress of the Hague, a screw propeller being driven by a 
motor throvgh a vertical shaft in the rudder post. 


— 


TELEPHONE PURCHASE. 


In a leading article the Economist of last week discusses the 
scheme suggested by the Council of Associated Stock 
Exchanges for the purchase of the National Telephone 
Company by the State. The suggestion is that the property 


should be bought by the Government on the basis of the 


average prices of the company's securities for the past three 
years, on which basis the purchase price would шош {о 
£6,850,553. | 

In а letter to the Times, Mr. Rae, of Liverpool, the 
President of the Council of Associated Stock Exchanges, 
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suggests that the purchage may be made either by unemployed 
funds in the hands of the Post Office, or by the issue of 
terminable annuities, or of £6,525,000 24 per cent. consols 
at £105 per cent. The interest charge upon the purchase 
Mr. Rae takes as £165,125 per annum (an error apparently 
for £163,125), the net receipts for an average of three 
years are £428,925 leaving “a balance of £265,800.” 

The balance of £265,800 placed to a sinking fund at 
23 per cent. would, Mr. Rae calculates, amount to £4,000,000, 
or including the average progressive increase, to £7,000,000, 
and he thinks “the Post Office would be fortunate in securing 
the extinction of the telephone company’s license on such 
terms.” . 

In dealing with the scheme, the Economist says that “ any 
proposal to get rid, on reasonable terms, of the company and 
its grossly misused and oppressively exercised monopoly 
cannot. fail to meet with favourable consideration.” The 
scheme at first sight i; attractive, but ceases to be so on 
closer examination. The proposal is capable of justifica- 
tion only on the assump'ion that the company ought to 
be given “a rich pecuniary reward ” for its past misdeeds. 
* The company has charged extravagant prices for an in- 
efficient service,” thus earning “big profits,” and to capitalise 
the purchase price on the basis of such profits would be 
to make all its past shortcomings redound to its present 
gain." Moreover, the profits were earned and the market 
value of the company's securities appraised “ on a false 
understanding of its position." It claimed to be protected 
against comp^tition, and “documents which would have 
shown that claim to. be without a fragment of foundation 
were kept from the knowledge of successive Postmasters- 
General.” The Economist considers there points to have 
been proved by the report of the recent Committee, who 
advised that there was an entire absence of any limitation 
upon the unrestricted right of the fullest competition. The 
Economist showa that the recent investigation bad reduced 
the value of the company’s securities on November 30th 
to £5,809,038, and remarks that the proposal referred to 
would thus allow for a purchase price of more than a million 
than they are now ко. 

For our own part we cannot consider the proposal altogether 
sound, any more than we can regard the Zconomist's con- 
clusions ав altogether fair. It is obviously unreasonable to 
take the market valuation at a moment of depreciation as 
representing the value of a concern which has both a past 
and а future. The Stock Exchange proposal leaves out the 
future, and gets rather a bad example. The market prices of 
securities generally comes to be measured by the yield. If 
dividends are declared up to the hilt while the capital 
account is unduly swollen, the market price may be retained 
at a high figure fora priod long enough to give a bigh 
average, and to enable the holders to unload " at an inflated 
value. It is rather as a matter of setting an example than 
in considering its merits in the present case that we make 
these remarks, Expert investigation of books and plant can 
alone determine the basis of present values, and probably no 
one outside the Post Office and the company is capable of 
judging to what extent the valuation may be affected by the 
possibilities of the future. The /conomist adopta the in- 
sinuation of the Committee, or some of its members, in sug- 
gesting that documents were, by some means or other,” kept 
back from successive Postmasters-General, and thus reflects 
most unjustly, as we strongly believe, on some officials. In 
all official documents the right of the Post Office to compete 
or permit competition was fully reserved. It is to be 
regretted that in preparing for a change of policy the 
Parliamentary head of the department should have con- 
sidered it necessary to pursue a line of examination which 
inferentially reflects upjustly on z2alous and capable officials. 
Whilst rights were reserved it was not the policy of the 
Post Office to exercise them. The Parliamentary Committee 
has recommended that the reserved rights should be 
exercised, and the recommendation has, unquestionably, an 
important bearing on any estimate of the value of the 
existing business, It is not necessary for us to repeat the 
disadvantages of competition, and therefore the desirability 
of Government control, which we have consistently main- 
tained. It will certainly be more advantageons for the 
Government to purchase at a fair price, and for the company 
to gell at а fair price than to involve themselves in а com- 
petitive struggle, but what that fair price may be can 


probably only be determined by the two contracting parties. 
It is certain that the public will not readily acquiesce in an 
excessive figure, and it is equally certain that it wonld be 
unwise to assume from expressions of prejudiced or ill- 
informed declamation that the public will permit any act of 
spoliation. 


COMBINED DESTRUCTOR AND ELECTRIC 
LIGHT PLANTS. 


Ву ERNEST KILBURN SCOTT. 


OvrsipE the question of figures and accounts there are 
several points in connection with * combined destructor and 
electric light plants” which might be ventilated with 
advantage. 


SITUATION AND OUTPUT OF STATION. 


For the sake of argument, let us take the maximum 
output of all the Shoreditch refuse at 400 kilowatts (as 
a matter of fact this is only obtained with the help 
of refuse contributed by the surrounding parish and ex- 
hausting work on the part of the men). We have, then, 
a complete electric light station capable of holdiog plant 
equal to, say, 6,000 kilowatts, built in conjunction with a 
destructor which, when it is doing its utmost, can only supply 
steam for one-fifteenth part of this ontput. And what is 
400 kilowatts? The Electric Constraction Company and 
Messrs. Siemens are each building a dynamo for the Mav- 
chester Corporation of over four times that output (1,700 
kw.), whilst the usual inquiries at this present moment from 
the various towns where electrical works are established are 
for units of 500 kilowatts and upwards. 


[ 
‘ | р, 
Popula- | Total capacity , Maximum 


Rateable : 
SESS tion. ie, value 1 observed. 
Acres. £ Kilowatts. Kilowatts. 
Shoreditch ...| 121000 | 648 | 693,32 | ^ 705 | 408 
Hampstead ...! 75,499 | 2,248 | 805,443 1710 8632 
Westminster . , 133,234 | 1,426 900 4,533 3,6:0 
Brighton . . 121,400 | 2,620 | 772,996 2 090 1,763 


The accompanying table gives particulara of the capacity 
of generating plant for areas having а population somewhere 
near that of Shoreditch, and it is instructive as showing what 
p oport ion the destructor output is likely to bear to the whole 
if the electrical side is allowed to develop properly. 

At Cheltenham the electric light station was built miles 
away from anywhere so as to be supplied with steam from 
the destructor, and in order to use the same chimney. What 
i3 the result? The connecting steam pipe used for about а 
week, and the chimney found to be far too small. The 
electric light station, therefore, does not benefit in any one 
way, whilst there are the disadvantages of running electrical 
machinery in а dirty situation, and the heavy extra expendi- 
ture on feeders. Take Ealing, or St. Pancras (King’s Road), 
and here again we find that there are no advantages whatever 
in baving the electric light and destructor plante together. 

Moral.—1t it is decided to use destructor steam for electric 
lighting purposes instead of utilising the heat in the more 
legitimate object of sludge cremation, then, for goodness 
sake, let the combination be looked upon in its proper light 
of a sub-station only, or a small plant with which to make 
a start. The situation for the main electric light station is 
surely worth considering on tts own merits alone. 


MANAGEMENT AND STAFF. 

It is sometimes stated in engineers’ reporta that one 
advantage of having the two plants together is that the same 
staff can be employed. Surely this borders on an absurdity! 
Just fancy a navvy from the destruotor being called in to 
take а turn as switchboard attendant or vice versd, to Ваў 
nothing of the muddling of accounts. As with gas and 
electric light it would appear to be highly important that 
the destructor and electric light works should be controlled 
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by “wo separate committees and managers. It is obvious 
that the combination will give the best showing when the 
electric light load is such that there is enough destructor 


steam to supply it. In other words, there is a great tempta- . 


tion to keep down the electric light plant to the level of the 
destructor output. At Shorditch the cry all along has been, 
“Look at us, we are running our electric light station 
entirely with refuse,” but they conveniently forget to say 
that the electrical output is only 800 or 400 kilowatts, and 
that in order to get this. zoo. quality rubbish has to be 
brought in from outside areas. 


DESIGN or BUILDINGS. 


At all destructor stations the writer bas seen, there have 
been unmistakable evidences of the presence of large 
quantities of fine gritty dust. 

In the event of a destructor and electric light plant beirg 
combined, it appears to the writer that they shonld, at any 
rate, £o far as dcors and wiadows, &c., are concerned, be 
isolated as far as possible. How troublesome the dust can 
be, is shown by the careful swathing of all electrical plant in 
canvas covers, Damping the refuse twice, of courie, adds 
to the nuisance, and for this reason an inclined road and 
single dump is undoubtedly best even at the expense of 
more land being occupied. 


THERMAL STORAGE SYSTEM. 


It is said that this system is to be given a further trial at 
the South London electric light station, and Mersrs. Siemens 
may be able to make something out of their plant, but it is 
extremely doubtful if what the writer has been told is 
anywhere near the mark. One point might be mentioned. 
The storage cylinder (33 feet by 8 feet diameter) at 
Shoreditch is perched up aloft on a structural framing, 
obviously a bad position conridering the vibration and un- 
equal expansion. 

Fortunately only one out of the four or five cylinders has 
been delivered, and this will no doubt b» brought into use as 
an ordinary water tank, but the 10-inch steam piping, the 
connections, and other expenses attached to the business is во 
much dead loss to the ratepayers. 


CONCLUSION. 


Finally before deciding whether to utilise destructor heat 
for electric lighting purposes, the following points appear to 
be worth consideration :— 

(а) Destructor cells cover в considerable area compared 
with an ordinary battery of boilers, and consequently the 
steam piping with its attendant expenses of jointe, valves, 
bende, traps, covering, &c., will be a very much heavier item. 

(5) Either very large storage room for rubbish must be 
provided where the refuse can be gradually warmed up (ard 
this is unpleasant) or else the boiler plant must be practically 
as large as if the destructor were not used at all. This is 
necessary, because at holiday times and in frosty weather 
Èc., little or no refuse would be delivered at the station, 
whilst on wet days the steam raising value is low. At some 
time or other coal must be used to assist the destructor, and 
the boilers are consequently more expensive ав they have to 
be specially fitted for both destructor gases and coal firing. 
Moreover, where a number of small boilers are employed, ав 
at Shoreditch, instead of one or two of usual rize, the 
arrangement is such (cell, boiler, cell, boiler, and во оп, 
there being 12 oella and 6 boilers) that tbe coal pile is all 
over the place as it were.  Stoking is therefore more 
erpensive than with an ordinary water-tube boiler battery 
having all the fire doors close together. 

(c) Under the best conditions of refuse destruction the 
steam pressure must vary considerably, and it is practically 
essential for the engines to be fitted with automatic cut-off 
gear, and even when во fitted an attendant must stand by the 
stop valve. At Shoreditch the steam pressure may be any- 
thing between 200 and 120 lbs. within a few minutes, во that, 
hand regulation and stand-by engines are necessary. This 
drop in steam pressure may be due to a quantity of soppy 
stuff which may be shot in or the cella may have grates that 
require clinkering every 30 minutes or so, and, haviog no 
damper, the opening of the fire door admits а quantity of 
cold air into the flues, | | 


THE APPLICATION OF SUPERHEATED 
STEAM. 


IN а paper on this subject, read Docember 8th to the Northern 
Society of Engineers, Mr. Schon confined his remarks practically to 
the description of the plant and methcds of Mr. Schmidt, of Cassel. 
He claims that in one case of a Schmidt engine of 750 H.P. com- 
pound type drivirg а rolling mill. the steam consumption is only 
82 Iba. per I.H.P.-hovr, and be himself claims to have tested a 
70 H P. engine in sn Irish ice factory to 10 2 lbs. per 1.H.P.-honr. 
In Schmidt's tandem engine tbe two pistons are in one piece, the 
front of the cylinder heing a receiver and the annular space between 
the two pistons the L Р. cylinder. Thus there is no rod in the H.P. enê, 
The receiver steam can enter the H.P. piston to keep this cool,” 
while the L P. cylinder is kept hot hy the receiver steam. Schmidt 
ie credited with a new idea, which, however, is only partially 
new. He supplies steam highly superheated, and he 8leo supplies 
straight boiler steam at the same time to the same cylinder. На 
varies the proportions according to the cut-off ratio, earlier cut-cff 
demanding a larger proportion of superheat. 

The idea of mixing ateam is old enough; it is, so far as we know, 
dne to the Hon. John Wethered—See The Steam Engine and Other 
Prime Movers," by W. T. M. R:nkine—avd called by him “combined 
steam.” Schmidt admits superheated steam alone at short cut-: ffs, 
but ss the degree of expansion becomes less the governor sdmits 


saturated steam from the boiler so adjusting the total superheat to 


the requirements. Schmidt also urea the superheated steam as a 
reheating coi] inthe intermediatereceiver. This idea, cf course, is not 
new. Schmidt's auperheater is made from lap-welded tubes of 1 inch to 
2 inches diameter, according to the size of apparatus, arranged in coils, 
and tke pipes are in long lengths with no joints in the beat. They are 
heated either in the flues or by direct fires. The steam travelsin the firet 
place in a contrary direction to the gases until it is dry. It then 
travels in the ваше direction for superheating so tbat it may nof 
become foo hot, the most highly heated pipes containing the steam 
simy ly dry and not yet anperheated. Schmidt has also brought ont 
an economiser or flue feed heater wbich, we believe, is novel. He 
use s distilled water in this apparatus, so that it never incruste. This 
is kept in constant circulation over and over agsin,and its heat is 
abstracted in the feed heater, the “distilled” ccila giving up their 
beat to the water in this. The feed is thus beated indircctly, buf, 
doubtless, efficiently, and as the distilled water re-enters the fire 
coils at a fair temperature these do not become corroded externally 
аз ів the case with all cold fed economisers, and there is no adherence 
of soot which can be blown off by а ateam brush. 

The pleasant City of Manchester is promised shortly а 1,000-H P. 
Haworth engine, using steam from boilers heated by Mond's pro- 
ducer gas and passed through a Schmidt superheater. There will be 
two boilers to supply 10,000 Ibs. of steam per hour, but the paper 
does not inform us of what type these boilers are to be, but when we 
bear cf producer gas to heat steam boilers we are inclined to expect 
very moderate evaporation. Producer gas has not much evaporative 
efficiency in most boilers. Why not use gas ergines in place of the 
circumlocuticnary course of boilers, superheaters, and engines. Mr. 
Bchou's paper, despite being simply an advertisement for one par- 
ticular superheater, is interesting, and we fully agree with him as to 
the benefits of superheat, though we may have broader views as to other 
inventions, and are possibly Jess hopeful as to the very high degrees of 
supe? heat or the benefits obtainable from the top ranges. There ів во 
much possible with the first 100 or 200 cf superheat that the margin 
beyond is already considerably narrowed. 

Superheating is like expansion—it shows a big economy at orce, 
and the higher ranges bring in so much of counteracting effects, that 
their nominal benefits are difficult to fix. The higher limits of all 
branches in mechanical engineering are very much on a par with the 
problems of rope driving. For a time it appeared that a rope in. 
creased in driving capacity with its velocity, but centrifugal force 
soon demonstrated a low limit of 80 feet per second, and very little 
im pre vement beyond 60 feet. In fact, higher velocities than 60 feet 
are really due to the desire of securing fly-wheel effects. 


SHOREDITCH ELECTRIC LIGHTING 
ACCOUNTS. 


Тнв SERVICES oF CHARTERED ACCOUNTANTS SUGGESTED, 


ANOTHER long discussion took place at Tuesday's meeting of the 
Vestry of Shoreditch conse quent upon the prerentation by the Finance 
Committee of a report submitted by Dr. Manefield Robinson, the 
vestry clerk, concerning a statement made that he bad been requested 
to sign the electricity accounts for the Board of Trade. The vestry 
clerk stated that he was not aware of any such order, and that he had 
delayed affixing his signature to the accounts in view of the expected 
discussion of the figures in the annual report, and that at present he 
felt unable to sign tbem, for the following reasons :— 

1, The Board of Trade net revenue account does nct barmonise 
with the Vestry's net revenue sccount forthe same period, printed 
together in the last annual report, pages 363 and 352 (and annexed 
bereto), the balance of excess of income over expenditure in the 
account at page 363 being £781 16, whilst in the acconnt at page 359 
it is £2,063 Os. 4d. (which is carried forward to the appropriation 
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account at page 355 as a balance of £807 19s. 2d.) This appears to 
arise from treating the entry from “deficit account,” at psge 352 of 
£1,255 8s. 2d. (being the advance by the Vestry out of rates to refund 
the deficit on the years ending March 25tb, 1896 and 1897) as income 
earned by the undertaking from Marcb, 1897, to March, 1898, when 
no charge for the corresponding expenditure is made on the other 
side, whereas this is done in effect in the Board of Trade account, at 
page 363, by debiting a balance from the last account of £1,281 19s. 4d. 
Iam unable to follow bow the above advance from the Vestry out of 
rates to meet deficiencies in the years ending March, 1896 and 1897, 
can be called income for the year ending March, 1898, although of 
course it рр entered under the heading of receipts during the 


latter 

2. The chia electrical engineer declined to take responsibility for the 
Board of Trade accounts before the Lighting Committee, on the ground 
That some of the iteme are classed under the wrong heading, eg, 
there is no expenditure under the headings of public lamps, (a) to 
attending and repairs, and (b) to renewal of lamps, whereas it appears 
from his books that tbe firet item should be £154 10s. 5d., and the 
second £83 14s. 1d., and, again, that the items relating to wiring 
and fitting work are ineerted in the accounts, whereas the printed 
Board of Trade form makes no provision for them. 

3. In view of the statements made st the last Vestry meeting, that 
the electric lighting accounts made up for the year ending June, 
1898, were “ cooked," on the ground (as I understand) that no charge 
for steam raised from burning refuse, or for payment of interest on 
and redemption of bankers’ overdraft was made, it is evident that 
the same allegation (if correct) is applicable tothe Board of Trade 
accounts up to March, 1898, as there appears to be no charge made 
in them in respect of those items. 

As a result of tbis report, the Finance Committee resolved that 
“ To balance from last account, £1,281 19s. 4d.” (as printed in the 
annual report), should be struck out of the Board Trade return; and 
" By deficiency of income, £1,255 8s. 2d." (as printed in the annual 
report), be also struck out, leaving the balance to be carried forward 
as £807 12s. 2d., and that tbe words present available surplus" be 
also struck out. The Vestry agreed to this course, and to the sale 
of amended copies of the accounts. 

With regard to the accounts of the electric light and refuse 
destructor undertaking, the Finance Committee recommended 
that, in view of the statements that the electricity and dust destructor 
accounts had been cooked, a firm of chartered accountants be in- 
structed to audit and report on the accounts for the year ending June, 
1898, as presented to the Vestry. After a long discussion, an amend- 
ment was adopted referring this recommendation back to the Com- 
mittee for farther consideration, and report. 


CORRESPONDENCE. 


Brighton Breakdown. 


I am sure that all interested in this subject will feel 
obliged to Mr. Tapper for the information he has been 
able to give, and that, under the circumstances, no one 
will expect his estimates of time to be anything but rough. 
Bat I fail to understand his assertion that a study of the 
characteristio curve of a self-excited shunt dynamo will 
show that, assuming the sbort circuit increased the current 
from each of the remaining generators up to their limiting 
values before the cut-out of the faulty machine dropped, 
they would fail to take up the load again after the short 
had been removed. 

He has told us that the normal speed was regained. His 
statement is certainly not correct if applied to a single 
machine, for a properly designed shunt dynamo, if run up 
to speed with its terminals short-circuited (and, therefore, 
giving no volts) will, if the resistance between terminals 
be suddenly increased to its normal full load value, im- 
mediately take on its fall output more or less rapidly. 

The same is true if the terminals are not absolutely 
short-circuited, so that the dynamo is initially giving current 
at low volta, being on the unstable lower part of the 
characteristic curve. 

Thus, it would seem that, if a single dynamo giving, say, 
500 amperes, 100 volts, at 500 revolutions were short- 
circuited, and then the short circuit removed, leaving }th 
ohm between terminals, and the speed bronght again to 
500 revolutions, the dynamo would take on ita original 
load of 500 amperes, 100 volts, as it ought to do according 
to tLe usual theory of its action as represented by the 
characteristio curve. 

In the Brighton instance, however, it is clear that the 
dynamos did not behave in this way, and in my opinion no 
suggestion has yet been offered which satisfactorily explains 
why they did not do so. 


The aggregrate nominal output of the five remaining 
dynamos and two balancers was apparently equal to the total 
load on the station jast before the short circuit occurred, so 


that it cannot be said that the load was too exoessive for these 


dynamos to take up again as soon as the short went off. 

I do not think that the explanation can be found in the 
fact that instead of one machine, there were here, after the 
short went off, five in parallel («xclading the balancers) with 

ibly characteristic curves slightly differing in shape. 

t seems not improbable that the e:planation of this and 

other carious d exceptional cases (including demagnetisa- 

tion and reversal of residual field) may be connected with 

the excessively heavy momentary armature current which 
may flow during short circuit. 

This momentary current can, I think, considerably exceed 
the “ limiting” current of the characteristic curve, for this 
curve represents matters correctly only when the magnetism 
is in a steady state. But when a sudden short comes on 
owing to the well known sluggish action of large electro- 
magnets, the magnetic flux will not instantaneously respond 
to the falling of pressure across the field terminals and to the 
increasing demagnetising action of the armature. Con- 
sequently a perhaps unexpectedly heavy momentary current 
may be generated, the requisite energy being supplied from 
the kinetic energy of the machinery and accompanied by 
rapid loss of speed. 

In this way it seems possible that the strengthened 
demagnetising effect of the armature winding may over- 
power the weakened magnetising effect of the field winding, 
во that there may actually be a momentary reversing action, 
and this may possibly bring about some peculiar magnetic 
effect which has hitherto not been noticed. No reversing 
action, even momentary, exceeding the coercive force of the 
magnetic circuit, can take place on short circuit, dead or 
otherwise, if it is assumed that the amperes and volts vary 
according to the characteristic curve in changing from their 
initial to their final values. | | 

I put this forward as а suggestion, but I must admit that 
I do not at present see that it indicates any quite satisfactory 
explanation in the Brighton case. d 


“A Few Questions about Cyclic Electrolysis.” 


бы attention has been called to the letter headed as 
above. 

The correspondent asks why the process is called *Cowpet- 
Cowles Cyolio Electrolytic Process." In the first place it 
is not called Cowper-Cowles Cyclic Electrolytic Process,” 
but “ Cowper-Coles Cyclic Electrolytic Process.” It is called 
electrolytic because both the lead, zino, and silver are de- 
posited electrolytically, and cyclic becanse the process forms 
a complete cycle when in operation. 

If the reader will refer to the previous article which 
appeared in the issue of the ELECTRICAL Review, dated 
August 19th, 1898, page 265, it will give him the infor- 
mation he seeks as regards the leaching. 

The use of revolving cathodes is not confined to the 
Cowper-Coles process, or to the Tommasi It ig also 
used by Hoepfner, although Cowper-Coles was one of the 
first, if not the first, to experiment with and demonstrate 


the advantages of a revolving cathode. The anodes in th 


Cowper-Coles process are made of lead. | 
Writer of the Article. 


Steam Turbines and Unipolar Dynamos. 


We notice a paragraph in your issue of last week re steam 
turbines and be Sep ynamos, | 

We would wish to say that the first and pu worker 
to develop this class of dynamo has been Prof. 
he has from time to time taken out several pne on the 
subject. In 1886, not being aware of Prof. Forbes’s work, 
we constructed a unipolar dynamo driven from а steam 
turbine, which, at 24,000 revolutions per minute, gave 
1,000 amperes at 3 volte, and we then patented the arrange- 
ment. In 1892 we supplied a unipolar dynamo construc 
on Prof. Forbes’s lines, bat with considerable modifications, 
for the Elmore Company, which has worked eucoessfully, and 
which, we believe, was the first unipolar dynamo pat into 
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commercial use. Its output is 6,000 amperes at 1} volt, at 
1,000 revolutions per minute. 

We have pleasure in sending you a copy of our general 
catalogue, which shows on page 22 a combination plant of 
turbine and unipolar dynamo for 150 kw. output at 
5,000 revolations per minute. This plant was first entered 


in our catalogue in 1896. 
C. A. Parsons & Co. 


Å 


LEGAL. 


BavogY v. Epwarp Lroyp, LrurrED. 


Ма. Jusrion Day and a special jary bad before them on Wednesday, 
in the Queen's Bench Division, the case of Savory v. Edward Lloyd, 
Limited, which was an action brought by Bir Joseph Savory, ex- Lord 
Mayor of London and an Alderman of the City, to recover damages 
for an alleged libel published by the defendants in tbeir paper called 
London. The defendants pleaded justification. Sir Edward Clarke 
and Mr. J. E. Bankes were counsel for the plaintiff, while Mr. Oarson, 
Mr. Foote, and Mr. Dunlop-Hill represented the defendants. 

Bir EpwaBp CLAREE, in opening the case, said that the plaintiff 
asked the jury to give him redress for a most grievous and serious 
libel. Messrs. Lloyd said that the words complained of were not 
defamatory, which was their justification for the libel, but he (counsel) 
thought the article was most defamatory to the plaintiff. Although 
connected with the City for many years, Sir Joseph Savory 
never had anything to do with the Commissioners of Sewers, 
although one of the charges made against him was that 
he had been guilty of discreditable conduct for bis own 
personal advantage in exercising his influence with those 
Commissioners in regard to the electric lighting of the City 
of London. The libel was published in London on June 30th, 1898. 
Thera were two articles, one headed How the City Sold Its Muni- 
cipal Birthright,” with sub-headings: “ An Electric Lighting Trans- 
action which Enriched Members of the Corporation and Oreated a 
Monopoly,” “The Lord Mayor, Sir Joseph Savory, Concerned.” The 
article proceeded to deal with the “scheme” by which a company was 
promoted in order to form a still larger company to undertake the 
electric lighting of the City under contracts given out by the Com- 
missioners of Sewers. In this pioneer company the defendants’ 
journal alleged the plaiotiff to be interested, and it stated that he 
used his influence to promote it. Asa matter of fact, the prospectus 
of the City of London Pioneer Electric Lighting Company, Limited, 
sppeared with the name of the Lord Mayor, Sir Joseph Savory, as 
chsirman. The company was formed with a capital of £100,000, in 
2,000 shares of £50 each. The article said that “There was 
a regular cycle of Hooleyism. First the Streets Committee 
of the Commission of Sewers granted a concession to the Brush 
Company and Messrs. Laing, Wharton & Down; the Explora- 
tion Company helped the Electrical and General Invest- 
ment Company, Limited, which promoted the City of London 
Pioneer Electric Lighting Company, Limited, which in turn 
promoted the present City of London Electric Lighting Company.” 
A second article ia the same journal was headed "Tammany in 
the City." It went on to say that the exposure they were making 
“explains why in the centre, where electricity could be supplied for 
less than in any other place in London or in the country, the charges 
are the bighest.” It farther set out that instead of inviting com- 
petitora with the object of providing cheap electric light a scheme 
was being hatched to create a monopoly; that the Lord Mayor for 
the time being, Sir Joseph Savory, was chairman cf the promoting 
company; that be was also a member of the Streets Committee, who 
executed the electric lighting contract for the Commission of Sswers; 
that several other members were also shareholders in the company; 
that the Lord Mayor, Sir Joseph Savory, was interested in the com- 
pany which financed the promoting company and was started for the 
purpose of making money out of the interest which the Commis- 
sioners of Sewers created and out of the contracts which it had 
granted E in the public interest. 

The plaintiff was examined and cross-examined at considerable 
length, and Major-General Webber, who was formerly consulting 
engineer to the Brush Company, and frequently consulted with the 
ы сен of Sewers, also gave evidence. The hearing was 
adjourned. 


Son Еви AND Lire INsUBANCE CouPAMY v. DUBLIN 
CORPORATION. 


Is the Dablin Southern Police Court, before Mr. Swifte, on Ist inst., 
plaintiffs sued the defendant Corporation for having made default in 
supplying electric light to their premises on several specified dates. It 
was claimed that under its Electric Lighting Order the Corporation 
rendered itself liable toa penalty not exceeding £2 for any such default. 
For the defendanta, Mr. O'Shaughnessy said that the case was not 
one of two or three 40s. penalties, but it meant tremendous liability, 
for it was sent out аз а pioneer case. A cable was laid down which 
was defective, with the result that the electric service broke down. 
The cable laid down at the time was the best then known, and it was 

Ved that it would last for 25 years. Electric service was yet 
only in ite infancy, and tbis breakdown could not be foreseen. The 

oration were now engaged putting down a new cable, at a cost 
(f £100,000. The default was admitted, but they denied wilful or 


negligent default, and he would prove that the breakdown was un- 
avoidable, and could not have foreseen. 

Mr. Корргв, principal electrical engineer to the Corporation, 
deposed that he bad supervised the laying down of the original cable 
under the consulting engineer in 1891. That cable—the rabber 
cable—was then known as the best. It gave every satisfaction for 
four years. By some unaccountable action they had discovered that 
the rabber was lost, with the result that energy was lost, and some- 
times the supply was stopped. They had to rip up the streets to 
diecover the caute. The Corporation. in July, began laying down a 
new cable, which was guaranteed to last for 10 years. The men were 
still at work in the laying of the cable, which was being put down as 
rapidly as was consistent with safety. In November there was a 
breakdown in the rubber of the cable, which it was impossible to 
guard against. There was no valid explanation yet given of this. 
The Board of Trade regulations obliged them to test the cables oncea 
week, but they tested tbem twice daily. On the 21st, wben tested, 
the cable in this street was all right, but in the evening the test 
showed that it broke down. The transformer of thes: premises was 
spoiled by rain getting into the chamber in which it was placed. The 
transformer could not be repaired in wet weather without danger to 
thelife of the operator, for wherever there was damp the current 
leaks. The transformer could bo repaired when the current was cut 
m They should not repair it until the cable would be first set 
right. 

Mr. Burzr (for the plaintiffs) eaid that the want of energy which 
left these premises in darkness was due to the breakdown of the 
defendants' plant, wbich they should have guarded against. 

Mr. O'’SHavuGHNESSY contended that the Corporation were not 
liable when every precaution had been taken that was possible. 

Mr. Swirrs said the result of the engineer's evidence was that this 
was an unavoidable accident. Electricity was yet more or less ina 
tentative position, and st the time the cable was laid down the 
Corporation took every ible precaution to get the best material 
they could. It might a fair case to investigate, but he wold 
dismiss the summons, giving, however, no costs. 


STEGMANN v. WILLIAMS. 


Im the Queen's Bench Division of the High Oourt of Justice on 
Wednesday, before Mr. Justice Grantham, sitting without а jary, this 
case was down for hearing. Mr. Colam, who appeared for tha 
plaintiff, said the claim was for £80 odd for electrical appliances 
supplied to the defendant. He called Mr. Geo. Stegmann, who said 
he carried on business ss an electrical appliances engineer at 
Bt. John’s Hill, Wandsworth., Ia June last ha received orders 
from the defendant to supply electric light fittings and electric bells 
to 110, Cannon Street, He had done the work, and had alco 
supplied au electric transparent sign to the Bavoy Palace Hotel, 
Strand, at a cost of £58 10s. Tae charges were reasonable, and he 
had sent in his account from time to time, but was still unpa:d. Mr. 
Colam said there was no appearance for defendant, and he asked for 


judgment. 
Judgment for the plaintiff for the amount claimed, £80 5s., and 


costs. 


BUSINESS NOTICES, &c. 


The Alleged Perjury Case.—At Bow Street on Tuesday 
John Limbrey Higgs, solicitor, of Delahay Street, Westminster, was 
committed for trial on tne charge of haviug committed wilfal and 
corrupt perjary under circumstances already stated in the Ravinw. 
Bail was fixed at two sareties in £100 each. 


Alwyn and Craven v. G. Straus & Co., Limited. 
At the City of London Court last week before Mr. Registrar Wild, 
plaintiffe, electrical engineers, of Cow Orose Street, E.O., sued 
defendants to recover the price of a number of high voltage electric 
lamps supplied by them bot which were found to give a bad light. 
The plaintiffs used the lamps for lighting Parr's Bank, High Street, 
Kensington, and they had to be taken out and others substituted. 
Defendants stated that the reason for refusing to exchange the 
lamps was that there had been a delay of five months before a 
complaint was lodged. The learned Registrar said it seemed from 
the evidence that the lamps would not give a proper light, and also 
he found that complaint was made in a reasonable time. Jadgment 
for plaintiffs for the amount claimed (£1 3s. 3d ) and costs, the lamps 
to be returned to the defendants. 


Asylum Lighting.— Mr. F. Shalders, of Southampton, 
has secured the contract for light and power plant, also wiring, at 
the Hants Oounty Asylum, Knowle, near Fareham, as recently 


advertised. 


Bo»ks Received.—“ Michael Faraday: His Life and 
Work.” Ву S. P. Thompson, D.Sc., F.R S. Onsseli & Co., London. 
Century Science Series. 

“The Life Story of the late Sir Obarles Tilston Bright,” by E. 
Brailsford B-ight and Coacles Bright. 2 vols. Paolisned by Arcu- 
baid Constable & Oo., Waitehall Gardens. £3 33. 

“Tutorial Algebra.” Part If —Advancen Course, By Wm. Briggs 
and G. H. Bryan. London: W. B. Clive, Univers y C;r.evp ndcnca 
College Press. бв. 6d. 
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. Electrica] Wares Exported. 
Warr Expma Duo. бтн, 1897. | Wzzx ExpmwG Dec. Ern, 1898. 


Re Teleg. cable... 140 
Singapore. Teleph. mat. 114 
Stockholm. Teleg. wire 441 
Sydney ... see ... 1,885 
Wellington . Я 


Yokohama. Teleg. mat. 52 


& s ё 6 
Alexandria. Teleg. mat. 85 0 Adelaide ; „ 55 0 
Amsterdam .. 126 0 | Barcelona А .. 115 0 
Bombay...  ..  .. 111 0 Bombay... T" .. 110 0 
" Teleph. mat. 80 0 ji Teleph. mat. 42 0 
Buenos Ayres ... » 11 0 | Boulogne se .. 109 0 
Calcutta T .. 102 © Buenos Ayres .. ... 1.427 0 
Oape Town ...  .. 472 0 Oalcutta oe 05 12275 0 
Ohinde ... sd . 1,060 0 Cape Town  .. >, 809 0 
Colombo... - .. €O O | Christiana vi * 54 0 
Copenhagen  .. .. 22 0 : Cienfuegos. Teleg. cable 397 0 
Delsgoa Bay .. 163 0 Durban ... AME ee 276 0 
Durben ... i» . 1,128 01 " Teleg. mat... 72 0 
Fremantle sss .. 28 0 Bast London. .. 254 0 
Gibraltar. Elec. cable 1,00 0 Ghent ... — ... es 8 0 
Gothenburg... .. 452 0  Gibral'ar 990 .. 24 0 
Halifax Electric cable 4500 0 " Teleg. mat.... 750 0 
Hamburg ait „. 19 0 Но хан... беды 20 0 
Hone Kon iss * 40 0 % Teleg. 
La Plata. ‚тетер. mat. 143 0 North Atlantic { cable 1000 0 
Launceston  .. .. 595 0 Port Elizabeth. .. 330 0 
Lyttleton $us .. 45 0 Shanghai "e . 285 6 
Madras —- .. 50 0 Bingapore. Sub.teleg.c’ble 192 0 
Melbourne bes .. 65 0 Sydney -- . 1,139 0 
Monte Video .. 22 0 5 Teleg. mat. ... 56 0 
North Sea. Teleg. cable 1,661 0 Trinidad € .. 26 0 
Port Elizabeth ... .. 32 0 Wellington .. 179 0 
„ Said РЕ . 48 0 " Teleg. mat. 1,257 0 
Rio Janeiro . 24 0. x 
Rosario ... . 17 0 Total £19,317 0 
Santa Crug TP 10 0. — — 
Sbanghai 0. 
0 
0 
0 
n 
0 
0 


Qe. — 


Total £15,708 0 


4 


Foreign Goods Transhipped. 


Wellington. Teleph. mat 2,574 0 Brisbane. Telephone... 44 0 
Rotterdam 35 0 


Total £2,574 0 


Total £79 0 


i 


Another Large Power Scheme.— The South Lanca- 
shire and Cheshire Electricity Company which ie promoting a Bill 
for the construction uf works, &c., for the supply of electrical ener 
for public lighting, manufacturing, tramway, mining, domestic, an 
other purposes in Lancashire and Cheshire, proposes to make St. 
Helens the centre of the works. The proposed capital is put at 
£2,000,000 The Liverpool Mercury says that the scheme includes 
the establishment at St. Helens cf an electrical supply basis for the 
whole of a 17-miles circuit, including Southport in the north, 
Chester in the south, Eccles in the east, and all the district between, 
which, of course, embraces Liverpool, Birkenhead, Wigan, Widnes, 
Bolton, Ormskirk, Chorley, and Altrincham. St. Helens has been 
selected as the very centre of the Lancashire coal field, snd thus 
affording the best site, the root idea being, in a word, to pocket the 
съ тізе on the coal, to produce on a maximum scale, to keep one of 
two duplicate plants running continuously, to largely utilise existing 
electric works as transforming centres, and to bring about co-opera- 
tion with the local authorities and existing companies by supplyin 
them wholesale at euch a price as to enable electricity to be retail 
through existing and extended mains at about a penny per unit. To 
the local authorities would be left the laying of local cables on bebalf 
of the company, the fixing and examination of meters, and the 
ccllecticn of the charges to the individual consumers. The engineers 
of the company are Sir Frederick Bramwell and Mr. H. Grabam 
Harris. | 


Bankruptey Proceedings.—At the London Bankruptcy 
Court on Tuesday, a sitting was held before Mr. Registrar Linklater, 
for the public examination of Claud Vautin, described as a metal- 
lurgist, lately carrying on business at 66, Old Broad Street, and 
residing at Upper Hamiltcn Terrace, Bt. John's Wood. The bank- 
rupt abeconded on October 27th, and it was alleged that he had 
obtained possession of valuable securities by trickery and fraud. Ап 
order for his prosecution was made by the Court, and he has been 
arrested abroad. The Official Receiver reported that the bankrupt 
would shortly be brought back to this country, and meantime an 
adjournment was necessary. No etatement of affairs had yet been 
furnisbed. Mr. Alfred Beyfus re prevented the trustee. The hearing 
. was accordingly adjourned. 


Liquidation Notices.— Creditors of the Globe Electrical 
Advertising Syndicate have to send particulars cf their debts or 
claims to Mr. T. C. Leman, 8t. Pcter’s Church Walk, Nottingham, 
the liquidator, on or before January 31st. 


Business Announcement. — Mr. Leonard Dakin, 
designer of electric light fittings, &c., has recently taken up the 
manufacture of this line of work, and is at present turning ont some 
good fittings at his works at Malden Place, Kentish Town, N.W. 


Owing to the continued increase of business, the office and studio at 
41, Caversham Road, N.W., will shortly be removed to more spacions 
premises, where a fittings showroom will be open for inspection. 


Change of Address.—Messrs. L. Gardner & Sons have 
removed to Barton Hall Engine Work», Patricroft, Manchester. 


Christopher and Others v. National! Telephone 
Company.—In the Queen's Bench Division on Friday last. before 
Mr. Justice Lawrance and a special jury, this case was heard. Mr. 
Moyses, in opening the case, raid that the action was brought to 
recover damages for trespass committed by the defendant company 
extending over no less a period than 14 years, and which had existed 
unknown to the plaintiffs, for they were under the impression that 
the company being termed " National“ bad something to do with 
the State and bad the right to do what it bad done. It was only in the 
beginning of the present year that the plaintiffs became aware of their 
rights and the writ was issued on April 13th. The facts were that there 
were no less than 546 wires in strands or cables passing over the 
plaintiff's house in Assam Street, Whitechapel, and at the back of the 
house there were two huge poles which were put into the ground to 
a depth of over 6 feet. One pole was put there 14 years ago, and 
the second one seven years ago. One was onlv about 12 inches from 
the back wall of the house, and the other 14 inches. These poles 
were subject to oscillation during wintry weather, and had a dis- 
integrating effect on the adjoining property. Three years after the 
first pole was put there there appeared a rent in the wall. That һай 
been atopped up two or three times, but it had reappeared again, ard 
other mischief bad been done. Mr. Roskill, for the defence, said 
he would call evidence to show that the cracks were in the wall 14 
years ago, snd were much the same now as they were then. After 
considerable evidence had been given the jury found for plaintiffs, 
awarding the owners £45 and the occupier £5. й 


Concentric Wiring.—With reference to our article last 
week regarding the installation of electric light and power at Mesars, 
Fuller's new factory, Messrs. J. D. F. Andrews & Oo. inform us that 
the wiring of this installation containe the most recent improvements 
in their concentric system. This differs very materially from their 
previous methods and is distinguished from them by its title 
“ security concentric.” These improvements lie chiefly in the joints 
and outlets. One is able to dispense with rubber and tape tappinga, 
and also access may be easily obtained to the interior of any joint or 
outlet for testing or other purposes without injury thereto. 


The General Electric Company's New Showrooms. 
— The new showrooms of the General Electric Company. Limited. at 
Victoria Bridge, Manchester, were formally opened on Tuesday, the 
guests being received in the fittings room, which contained a pleasing 
variety of fittings for ceiling, wall, and table lighting. A large com- 
pany of ladies and gentlemen assembled to luncheon to wish succes 
to the company in their new premises. Among those present were 
Alderman Robinscn, who replied for the visitors: Mr. Clirehugh. 
who proposed the health of the company; Alderman Howard, and 
Mr. Isidor Frankenburg, who proposed “The Ladies” in a distinctly 
humorous speech, to which Mr. Eckstein replied. The visitors 
were then conducted through the various dephtments of the new 
premises, which are an ornament toan otherwise uninteresting street. 
It i: the intention of the management tbat the public generally 
shculd be able to call and see for themselves tbe fittings which the 
contractcre purpose using, and certainly the fittings room ія admirably 
adapted for ishowing them to the best advantage. Mr. Gustav 
Byng was unfortunately absent through indisposition, so Mr. Max 
Byrg did the honours, proposing the loyal and patriotic toasts and 
" The Visitors." The buildings, when finished, will be fitted up for 
exhibiting in working order every type of electrical apparatus 
supplied by the company. Та the Jarge model room will be practical 
applications of electric motors, showing their adaptability to all 
industrial and domestic purposes, including the driving of every kind 
of machinery, tools, and other illustrations of electric transmission 
of power. Io the basement is the packing room, tbe engine room, 
and a large room for showing the spplication of electric motors 
driving machinery. There isa 50-H.P. high speed, compound non- 
condensing engine, coupled to a 2-pole dynamo of the company’s own 
make. This will be uscd for lighting the building and driving 
electric motors. There are two electric lifta, one for passengers and 
the other for goods. The power for driving these lifta is derived from 
an electric motor of the company's make, the armature shafting being 
coupled direct on tothe worm ehaft of the winding gear. On the 


first floor is a very large showroom for the displsy of electroliers and 
brackets. 


Electric Cranes.—At the last meeting of the South- 
ampton Harbour Board the Works Committee reported the receipt 
of a report from the electrical engineer in regard to the official trial 
of the four electric cranes, when all the requirements as to speed 
and power were fully tested. The official tests were in every w8y 
satisfactory. In moving the adoption of the report, Alderman Bone 


paid the electric cranes had worked very satisfactorily since their 
Inauguration. · 


Electricity for Mines’ Drainage.—Mr. Howl, engineer 
to the South Staffordshire Mines’ Drainage Commissioners, has 
reported to that body that the Sub-Committee appointed in reference 
to the Tipton District engineering scheme bave given instructions 
for the best available design or designs for а semi-portab!e pump for 
mines' drainage purposes to be drawn out and laid before the Com- 
mittee at their next meeting. The proposal to borrow £10,000 at 
once for the gravity works, and £10,000 for electric pumps upon the 
surface when electricity is available, was approved, and the chairman 
and general manager were empowered to take the necessary steps 
with a view to the suggested arrangement being carried out. 
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Electric Ferry for the Thames.—In the next session 
of Parliament, power will be sought to incorporate а company to 
construct a ferry, to be worked by electricity or other power, on sub- 
merged rails, across the river Thames, with road ways and approaches 
thereto for the passage of vehicles, foot passengers, animals, and 
general traffic, with generating station and el.ctrical or other ma- 
chinery and appliancee. The ferry, as proposed, will run from a 
point at or near the site of Brewhouse Lane, one chain or there- 
abonts to the west of the Ship Hotel, terminating in the parish of 
All Sainte’, Poplar, at or near the western boundary of the Island 
Gardens. It is proposed to take power to sell or lease the under- 
taking, or any part of it, to the Corporation or tbe London County 
Council, or any corporate body, or to make agreements with such 
authorities with respect to the construction, management, and main- 
tenance of the undertaking. 


The Elieson-Naylor Controller.—This apparatus, for 
use on motor carriages, which was described in our issue of July 29th, 
1898, is now being made under license from the patentees by Messrs. 
William G. Temple & Co., of Kentish Town Road, who keep a stock 
of the standard size controller which is suited to ordinary road car 

urposes. Larger sizes aud special forms are made as required. 
essrs. Temple are devoting special attention to the manufacture of 
the gear and accessory apparatus for motor purposes. 


Holiday v. National Telephone Company. — In the 
Court of Appeal ол Monday, composed of Lords Justices A. L. 
Smith, Rigby and Collins, & motion was made on behalf of the 
plaintiff in Holiday v. National Telephone Company, Limited, for 
leave to appeal from an order by Justices Grantham, Wills and 
Lawrance, sitting as a Divisional Court, reversing a judgment entered 
in the City of London Court in favour of the plaintiff. The 
circumstances of the case were rec.rded in our last issue. Their 
Lordships now gave leave to appeal. 

India-Hubber.—Messra. Jackson & Till’s December state- 
ment shows the total atccks of rubber in the United Kingdom as 
follows:—1898, 2,294 lbs.; 1897, 1,156 lbs.; 1896, 2,138 los. 


Intended Dividend.—December 16th is the last day fcr 
rectiviog proofs for the intended payment of dividend in re London 
Provincial Electrical Company, 110, Cannon Street, E.C. Liquidator, 
Mr. S. Wheeler, Carey Street. 


List, —Mr. Chas. Auriol, of Clapham, sends us a list of 
his windlass for suspending arc lamps, and his special pulley for 
metallic cable. 


New Magazine.—We have received the firat number of 
the Engineering Times, & sixpenny monthly magazine. The 
December issue contains articles on The Future of Acetylene,” by 
Prof. Vivian B. Lewes, F.I.C., &c.; “The Advance of the Friction 
Clutch,“ by Walter Bagshaw, M. I. M. E.; High Speed Steam 
Engines, оу W. Norris, A. M. I. C. E., M. I. M. E.; Stern Wheel 
Steamers,” by E. C. Ames, M. I. M. E.; Rope Driving," by C. W. 
Ironmor ger; Modern Machine Tools,“ by Е. О. Amos, M. I. Mͤ. E.; 
" Progress in Electrical Transmission of Power," by Walter F. Jones, 
M. I. Min. E.; Submarine Engineering and Diving Operations,“ by 
R. H. Davis; The Construction and Use of the Pulsating Pump,“ 
dy dobn B. Foxwell; Water Gas as a Commercial Product,“ by the 
editor, Mr. Ben. H. Morgan. 


Power Distribution.—At a meeting of the Dudley Town 
Council on Tuesday, the town clerk was instructed to oppose the 
application of the Midland Electric Corporation for Power Distriba- 
поп, Limited, for a provisional order to supply electricity for public 
and private purposes within the borough. The West Bromwich 
Electric Lighting Committee have also recommended the Council to 
лар 5 town clerk to oppose the application as affecting West 

rom wich. 


“Riker” Electric Carriages.—Messrs. Shippey Bros. 
send us a sheet of new designs in self-propelled electric carriages and 
motor cars on the “ Riker” system. 


The Scotch Water-Power Scheme.—Among the more 
important proposals to come before Parliament next session in the 
form of private bills, is one from Scotland, promoted by a wealthy 
syndicate, to authorise & scheme for conveying the waters of Loch 
Ericht, Inverness-shire, to the top of Loch Leven, on the West Coast 
of Scotland, at a point about seven miles above Ballachalisch. The 
object, according to the Daily Telegraph, is to secare at that point 
zutficient water-power to generate about 40,000 electrical horse- 
power. This it is proposed to accomplish by means of a fall of 
1100 feet. Tne scheme is estimated to cost between £1,000,000 
and £1,500,000, and when it has been carried out there is every 
reason to believe that a number of extensive factories in connection 
with chemical industries will be established at Loch Leven. Of late 
years it has been found that, owing to the abundance of water-power 
available in America and Germany for the purpose of generating 
electricity at a very cheap rate, the British chemical manufacturers, 
Particularly those who make chloride of potass, have been almost 
entirely driven out of the market by foreign competition. One great 
advantage of the Loch Leven site is that vessels drawing 14 feet of 
water can get up to the top of the loch at high tide, so that the raw 
material required for the factories, as well as the latter's finished 
produce, could be conveyed by water instead of rail, and thie, as is 
well known, means cheaper rates. The proposed scheme will, it is 
believed, cause certain large chemical manufacturers, who had been 
Contemplating the transference of their works from this country to 
the United States, to revise their plans. As to the Parliamentary 
Prospects of the Bill, it is considered probable that the riparian 
Owners, especially those on the Tay, will offer some opposition, as the 


` be run either condensing or non-condensing. 


water proposed to be impounded flows into the Tay valley, but the 
promoters are confident they can overcome this difficulty by raising 
the level of the ground in one of the contributing valleys, во as to 
intercept the storm water, by which means the engineers say that 
they will be able to give a flow of water during the dry season twice 
as great as that which now enters the Tay, whilst they will also do 
much to mitigate the damage annually caused to the banks by the 
flood in the wet season. It may be added that the particular area 
affected by the scheme is within what is called the chief water rain- 
belt in Scotland —that is, the zone in which the largest rainfall is 
experienced in all seasons. 

W. H. Wilcox & Co.— At the Smithfield Show tbi: 
fiem has an exhibit of engineers' tools and general engineers' stores, 
steam fittings, roller bearings, &c. 


ELECTRIC LIGHTING NOTES. 


Amblecote,—At last week's District Council meeting a 
committee reported that а short time ago they met in consultation 
with Mr. Addenbrooke, the engineer, and Mr. A. L. Lowe, the solicitor 
of the Midland Electric Supply Corporation, Limited, when a schedule 
of the prices propoged to be charged by the corporation for the supply 
of electricity in Amblecote was submitted. The chairman said во 
far as he could see there was no reason why they should oppose the 
Midland Electric Corporation’s proposal. The report was adopted. 


Barrow.—At Monday's meeting of the Council it was 
stated that the Electric Light Committee has decided to use arc 
lamp- posts similar to those of Edinburgh, at a slightly increased 
cost. It is hoped that the central part of the town will be shortly 
supplied with current. 


Belfast.—A number of persons whose premises are 
wired are pressing for a connection to the public mains, and the 
Electric Committee has now resolved: " That the connections be 
made in the cases of all applications already granted, on the under- 
standing that if necessary tne pressure of supply may be lowered 
to meet the extra demand pending the erection of the adoitional 
plant, delivery of which has been delayed beyond the contract time, 
owing to labour difficulties tbe contractors have had to contend 


| with." 


Bermondsey.—The Vestry on Monday considered a 
report of the Lighting Committee, intimating the intention of the 
London Electric Supply Corporation to lay high and low pressure 
mains in Southwark Park Road. It was resolved to disapprove of 
the laying of the distributing mains on both sides of the streets. The 
Vestry decided to oppose the application of the County of London 
and Brush Provincial Electric Lighting Company for а provisional 
order for Bermondsey. 


Bexley.—The Bexley District Council have passed a reso- 
lution authorising the clerk to apply for & provisional order. 


Blairgowrie.—Efforts are being made to form а syndi- 
cate to introduce electric lighting. Water-power utilisation is spoken 
of in connection with the scheme. 


Bognor.—The Urban Council held a special meeting last 
Friday, and carried a resolation to apply forthwith for a provisional 
order. | 

Chelmsford.— The Town Council has decided to make а 
strong representation to the Chelmsford Electric Lighting Company, 
Limited, in regard to the unsatisfactory lighting of the public streets 
and the inefficient private supply. 


Chelsea.— Last week the Vestry held a special meeting to 
confirm its resolution to apply for a provisional order to supply elec- 
tricity to Kensal Town, an outlying portion of the parish. The 
surveyor, Mr. T. W. F. Higgins, A.M.I.U.E., submitted a long report, 
in which he indicated a compulsory area, and mentioned that for 
dealing with this, and providing a 120-kilowatt plant, with reserve 

wer in case of repairs, the estimate would be—site by the canal, 
£3,500; buildings, chimney, yard paving, foundations, &c., £2,750; 
boilers, generating plant, electrical apparatus, £4,000; mains and 
street work, £3,450; total, £13,500. It was ble that if the 
installation was worked by means of a “ Dowson” gas plant, such as 
was used at Leyton, the total cost might not be more than £12,750. 
This was the lowest sam for which a proper start could be made with 
any prospect of future success, and to obtain the future success, the 
expenditure of £13,500 must only be a stepping stone to the 
£36,000 which he had previously estimated for a fairly complete in- 
stailation at Kensal Town. After discussion, the confirmatory reso- 
lution was defeated by 23 votes to 22. 

Coatbridge.—The Old Monkland School Board has 
appointed a committee to consider the question of electric lighting for 
the Ooat bridge High School. 

Colchester.—The electric current was supplied for the 


first time on 1st inst. from the Corporation station. The present 
plant is capable of supplying 4,500 Agkte, and room has been pro- 
vided in the station for increasing the number of engines and boilers 
when necessary. Already applications have been received for close on 
3,000 lights. The engines are direct coupled to the dynamos, and can 

The water for con- 


densing is obtained from a well sunk at the bottom of the exhaust 
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pit, and tbe water for the boilers is contained in a 17,000 gallon tank, 
and supplied from the Oorporation waterworks. е present 
batteries, when charged, can supply 4,500 lights for three hours, so 
that in case of а breakdown the light would not be suddenly cut cff. 
The engines and boilers are supplied by Messrs. Davey, Paxman 
and Co., tank by Messrs. Stanford & Co., and the heating pumps by 
Messrs. Mumford. The formal inaugural ceremony will take place 
early next year, by which time the station will be in complete order. 


Darlington.—The Town Council has appointed a sub- 


committee to deal with the various questions in connection with the 
electric lighting of the borough. | 


Dudley.—The Railway, Tramway, and Electric Lighting 
Committee of the Town Council issued last week а report stating 
that, having discussed the terms of the agreement to be entered into 
between the Corporation and the British Electric Traction Company, 
with reference to relaying and electrically equipping the line from 
the railway station to the borough boundary, they had instructed the 
town clerk to draw such agreement for perutal by the company. The 
town clerk was also instructed to take all necessary steps to oppose 
the app‘ication of the Midland Electric Oorporation for Power Dis- 
tribution to the Board of Trade for a provisional order. 


East Barnet.— Last week the East Barnet Valley Conncil 
decided to apply fcr a provisional electric lighting order. 


Eccles.— The electricity works are now ready to 
commence operations, and they will be formally opened next week. 


Exeter.—In its latest report to the Council, the Electric 
Light Committee shows the growth of the electricity supply 
business under the Council by the following figures: — Capacity of 
plant at July let, 1898, 7,400, at present date 14,100 lamps; lampe 
connected 7,800, agaiust $4,000 (nearly); number of consumers, 150, 
against 297, showing that the size of the undertaking had been 
practically doubled during the above period. The electrical engineer 
pointed out that the delay ia obtaining machinery, transformers, 
cables, &c., made it more and more difficult to keep up with the 
demand, and he suggested that early steps should, therefore, be taken 
to provide for the future, and to add to the present capacity of the 
plant while the larger scheme was under consideration. The com- 
mii tee reported that they had decided to instruct the city surveyor 
and electrical ergineer to further consider and report upon the 
different methods by which iocreased power and capacity could be 
supplied either at Countess Weir or any alternative site. Оррог- 
tunity will shortly occur for securing additional land at the present 
works. The Council approved the recommendation. 


Failsworth.—The District Council last week decided to 
memorialise the Board of Trade for electric lighting powers. 


Germany.—According to the report of the Allgemeine 
Electricitäts Gesellschaft, of Berlin, for the financial year 1897-98, 
the company completed during the year 15 central electric lighting 
and power stations of a capacity of 11,500 kilowatts. At the present 
time they bave no less than 28 stations of 41,000 kilowatts capacity 
in course of construction. ^ м 


Grantham.—The premises of Messrs. Boots, chemists, 
who have opened a large establishment in High Street, have been 
lighted throughout by electricity. A similar movement is in progress 
at Mesars. Hornsby's extensive engineering works. 


Greece.—Messrs. Heidemann & Co., of. Cologne, are 
reported to have secured а cor tract for the electric lighting of the 
town of Argostoli, Greece. 


Islington.—After an exciting debate, the Vestry decided, 


at the last meeting, to instruct the Electric Lighting Committee to 
advertise for firms williog to undertake the work of extending the 
electric light station at а cost of £22,000. In reply to questions, the 
treasurer stated that thee were 216 arc lamps in the parish, costing 
£6,822 per aonum, or £40 17e. 1d. per lamp, and that these had dis- 
placed 440 gas lamps, costing £1,747 per annum. Atthe next meeting 
а motion will be proposed by Mr. Stainton in favour of letters being 
sent to the Board of Gaardians and the Local Government Board 
protesting against the proposed large expenditure in connection with 
the installation of generating plant in the new infirmary buildings. 
Tbe protest is based upon the idea that the Vestry, whose mains do 
or will pass the buildings in question, should supply the current for 
tbe infirmary. 


St. James's, Westminster.—The clerk at the last 
meeting of the Veatry reported the receipt of plan and notice from 
the St. James's and Pall Mal) Electric Lighting Company of intention 
to apply for permission to introduce а Bill in the ensuing session to 
empower the company to acquire compulsorily certain property in 
the parish. A notice was also read announcing the intention of 
the Brompton and Piccadilly Circus Railway Oompany to introduce 
a Bill to anthorise the extension of this railway. 


Leeds.—On Wedne:day the City Council had before it a 
resolution to “ create Leeds Corporation irredeemable stock to the 
amount of £217,420 103. 4d., bearing dividends at the rate of 5 per 
cant. per annum, such stock being sufficient to produce by the divi- 
dends thereon the annuity referred to in Section 59 of the Leeds 
Electric Supply Order, 1891, and to be issued or transferred to the 
undertakers in satisfaction of the said annuity;" also to raise and 
pay all additional moneys due and payable by the Corporation to the 
company in connection with the agreement of November 8th. 


Leigh.—The Local Government Board has sanctioned the 
Council's application for a loan of £18,860 for gasworks extension, 
And of £10,216 for the erection of electricity works. 


. Committee 


Lewisham.—Last week the District Board of Works 
referred to Committee a notice received from the Blackheath and 
Greenwich District Electric Lighting Company of their intention to 
lay mains in certain streets. 


Limerick.—The Board of Trade has written to the Cor- 
poration asking whether it proposes to take stepsto carry out its 1892 
provisional order. The Corporation has replied suggesting that the 
matter be left until the new Council is elected, 


London.—At the Court of Common Council last week 
8 committee reported on letters received from the Smithfield Markets 
Electric Supply Corporation, Limited, and the Charing Oross ard 
Strand Electric Supply Corporation, Limited, asking for the formal 
content of the Corporation to their intended applications to the Board 
cf Trade for provisional orders for the supply of electricity within the 
City. It was recommended that the companies should be informed 
that the Corporation regretted that it was unable to give its consent 
to the applications. The Oourt agreed with the committee. 


Longton.—The British Electric Traction Company has 
written to the Town Council, stating that it does not intend pro- 
ceeding with its application for a provisional order. 


Manchester.—Mr. C. H. Wordingham, the city electrical 
engineer, has written to the Manchester papers showing how the 
dispute in the engincering trades is to blame for the low pressure of 
the current now being supplied to consumers. Plant on order is 
many months, and, in some cases, а year or more overdue. Mr 
Wordipgbam says:— The Electricity Committee of the Manchester 
Oorporation bave now on order two large electrical generators, each 
с 2,500 H P., and capable of supplying together 100,000 lamps. One 
of these was guaranteed to be running by October, 1897, the second 
by September, 1898, and neither of these is yet at work. In spite, 
therefore, of the foresight of the Committee in ordering plant well 
ahead of the probable demand, we still have no more plant capacity 
than we had in March, 1897, and the consequences sre now bein 
experienced by our consumers. Farther than this, 10 additio 
boilers, equivalent in steam-raising capacity to the number now fixed, 
are also much overdue, and we are thus doubly handicapped. For 
the last two evenings (the letter is dated December 1st) the pressure 
on the electric mains has been as low as 87 volts on Monday for about 
one hour, and yesterday for about two hours. Everything that is 

ossible to be done has been and is being done. The boilers are 
ing forced toa very large extent, and the whole of the existing 
plant is greatly overloaded. Every portion of our machinery is in 
thorough repair, and nothing bas been neglected on our part, the 
trouble being solely due to contractors not keeping favour with the 
I have every confidence that in abont a fortnight 
from this date we shall have six new boilers and one of the new gene- 
rators at work, and in the meantime can only aek our consumers to 
bear with the low pressure with as much patience as possible.” Con- 


sumers are asked to dispense with as many lamps as possible between 
the hours of 4 p.m. and 6 pm. 


Newark.—The Corporation has recently considered pro- 
porals by two companies re electric lighting, but has decided to keep 
the powers in its own hands. It is too late to apply for a provisional 
order this year, во the matter will come up next year. 


Nottingham.—lIt is stated that the past year's trading of 
the Electricity Department of the Corporation shows a profit of 
£7,067 7s. 5d. After contribution to sinking fund, repayment and 
intereat, the net revenue works out at £3,502 9s. 10d. 


Partick.—A deputation of Partick Commissioners last 
week met the Electricity Committee of the Glasgow Town Council 
in support of the proposal to extend the supply of electricity for 
lighting purposes to Partick. 


Pemberton.—The District Council has appointed a 
deputation to visit the Whitehaven electricity works and report. 


Penzance.—The Town Council held а special meeting on 
5th inet. and passed a resolution deciding not to consent to the pro- 
рова! of Messrs. Edmundsons' Electricity Corporation to apply or 
provision, order, but to take steps to secure powers for themselvet. 
The Lighting and Highways Committees are to jointly consider the 
subject and bring up а scheme. 

Plymouth.—Several tradesmen have put in private 
installations, and as gas is so cheap, le. 9d. per 1,000, the cost of cur- 
rent, where gas is the motive power, works out very low. In every 
case where this system has been tried it has, so it is said, given fatis- 
faction. The Corporation works are making progress, and may be 
completed early in the new year. 

Reading.—Although the Electric Lighting Company 
proposes to change ite system from 100 volts to 200 volts, the Free 
Library Committee will stick to the old pressure, as in their opinion 
there would be an outlay necessitated which would not result in алу 


particular advantage. 


Redditch.— With reference to our paragraph under this 
heading last wee k, Mr. J. A. McMullen, consulting electrical engineer, 
writes as follows:—''In justica to Messrs. Easton, Anderson An 
Goolden I must ask you to correct the paragraph which ар- 
peared in your last issue. The business is being carried on end 
nas not become bankrupt. No definite contract had been entered 
into between Mesers. Easton, Anderson & Goolden and the Redditch 
Council, although originally i& had been intended to give them the 
order ав soon as the Liccal Government sanction had been obtained. 
However, the matter was reconsidered, acd tbe order bas gone to 
Messrs. Johnson & Phillips because they agree to bind themselves in 
heavier penalties to deliver in a shorter time.” 
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Shoreditch.—The chief engineer, Mr. Russell, has been 
authorised by the Vestry to ask for tenders from three firms for two 
spare armatures, one of 66 kilowatts, and the other of 33 kilowatts 
capacity. It has also been resolved to order additional cables at a 
cost of £550. Additional mains are to be laid in Cropley Street at a 


cost of £239. 


Stockton.—The electric lighting works are being rapidly 
pushed forward, and may be completed next summer. 


Sutton (Surrey).—The scheme of the Electric Power 
Distribution Company is to establish works in Sutton and supply 
current there, also to obtain powers for supplying Carshalton. 


Turkey.—The Berlin correspondent of a London daily 
says that it is reported that a German firm of electricians obtained an 
iradé from tbe Sultan in 1889 to light Smyrna with electricity, but 
up to the present every possible difficulty was placed in the way of 
the installation. It is now probable that the German Ambassador in 
Constantinople may make representations in support of this claim in 
opposition to the concession granted to Sir Ellis Ashmead-Bartlett. 


Wallasey.—At last week’s District Council meeting 
several members complained of the “erratic doings of the electric 
lamps,” and in reply Mr. Joyoe, chairman of the Committee, said he 
hoped they would soon have an ample supply of current. 


Walmer.—The Walmer Urban District Council have 
instructed their clerk to communicate with the Deal Town OCouncil 
upon the desirability of joining together in a scheme for obtaining a 
provisional order for lighting the district with electricity. 


Wednesbury.—The Town Council has this week decided 
to en Mr. F. J. Warden-Stevens, to report upon a scheme of 
electric supply. 


Wellingborough.—The Highways, Lighting, and Water 
Committee is to obtain an estimate of the cost of destroying the 
refuse, and, in connection therewitb, generating electrical energy. 


West Bromwich.—The Electric Lighting Committee 
have reported to the Town Council that, on September 22nd, the 
British Electric Traction Company, Limited, wrote and offered to 
take an assignment of the electric lighting order which the Corpora- 
tion had obtained, and subsequently they wrote submitting certain 
conditions as a basis for the discussion of the proposed arrangement; 
but after carefally considering the conditions, the members could not 
advise their acceptance. 


Whitechapel.—The Electric Lighting Committee of the 
District Board recommend the adoption of the plans of Mr. Arthur 
Wright for the supply of electricity by means of an installation on 
the board’s premises in George Yard and Angel Alley, at a cost of 
£60,500, and that arrangements be also made for reconstructing the 
dust destructor for generating steam power їп connection with the 
installation. It is also proposed to apply to the London County 
Council for the necessary loan. 


Winchester.—The Bosrd of Guardians adopted some 

ago a report of the Visiting Committee in favour of lighting 

the Workhouse by electricity, and a tender for the installation was 

accepted. Some members were not present when this decision was 

atrived at, and last Saturday the matter was re-opened and the 

resolution rescinded, so that the Workhouse will not be lighted by 
electricity at present. 


Wolverhampton.—Applications for current are coming 
in so rapidly that it has now been found necessary to partially cut off 
the illuminant in at least one of the public buildiogs, ia order better 
to meet the requirements of private customers. 16 is anticipated that 
before the end of the year, or at all events during Obristmas week, 
the maximum load to be put upon the generators, will show an excess 
of at least 50 рег cent., compared with that of the corresponding 
period 12 months ago. The largest individual customers are the 
popr ekon of the new Empire Theatre, opened this week. Ja July 

the order for the lighting of this establishment numbered 412 
lamps, averaging 16 O.P., but there are now nearly 820 lamps. As 
one means of relieving the strain on the resources of the lighting 
station, and also in order to be prepared for any emergency that may 
arise, it has been decided by the Corporation Markets Committee to 
have the old gas fittings in the Market Hall restored, so that if 
necessary the large arc lamps which supply the general lighting of 
the building may be temporarily cat off (ray for ап hour or 80) 
withont serious inconvenience to the stall-holders. The incandescent 
lighting circuits on the stalls will not be interfered with. It is not 
anticipated that the above steps will really be necessary, but in the 
сан of their consumers, the Lighting Committee are taking every 
precaution. 


Worthing.—The Electric Lighting Committee of the 
Town Council are conferring with Mr. Monkhouse on the cost, 
advantages, and expediency of erecting a refuse destructor in con- 
nection with the electric lighting works, the cost and most desirable 
method of providing the water supply which will be required for the 
works, and the cost and beat method of lighting the street lamps in 
the borough. | те 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Acerington.—The Corporation bas been formally 
approached with a view to their acquisition of the system worked by 
the Accrington Steam Tramways Company. The neighbouring towns 
of Haslingden, Rawtenstall, and otber places bave to be consulted, 
and if the proposal is entertained electric traction will be considered. 


Baker Street and Waterloo Underground.— According 
tə the Daily Chronicle, the erection of staging at mid - river and other 
preliminary work in connection with this electric railway is com- 
pleted. A shaft bas been sunk, and tunnelling operations will soon 
commence. Mesars. Perry & Co., of Waterloo Road, bave the con- 


tract for the line, 
Bradford.—A Bradford paper rays that on the evening of 


the 30th ult, through the failure of the electric current for some 
reason, the electric trams to Great Horton were brought to a stand- 
still and the arc lamps were extinguished. 


Brighton.—At the last meeting of the Town Council, 
the General Purposes Committee reported that they bad had under 
consideration a resolution passed by the Council with reference to the 
appointment of a Special Committee for the purpose of conducting 
the business of preparing and managing tramways for the borough. 
They had come to the conclusion tbat the basis of the formation of 
the committee should be the representation of each ward in the 
borongh, and to permit of this being done, the committee recom- 
mended the Council to increase the numbers from 12 to 14 (in addition 
to the Mayor). It was proposed, however, that the committee should 
be constituted on the same lines as cther committees of the Counci), 
and that the number of members should b» 12. On a division, this 
amendment to the committee's recommendation was carried by 22 to 
19, and Aldermen Reeves, Sendall, and Sir J. Blaker, and Councillors 
Buckwell, Stafford, Carden Blaker, Wilson, Galliers, Holloway, 
Wallis, and Swift were elected to serve on the committee. 


Bristol.— An unexpected hitch has occurred in the 
arrangements for the new system of electric traction with which 
Bristol is being supplied by the tramway company, and it seems 
possible, unless the civic authorities vary their requirements, that an 
appeal to the law courts may be necessary in order to decide what 
are the respective rights of the city and the company. The matter 
has arisen out of resolutions by the eanitary authority as to the mode 
of carrying the trolley wires. On October 26'h the Sanitary Com- 
mittee resolved that the company be required to use centre posts 
with brackets in streets 40 feet wide and upwards between the kerbs, 
but that it was not desirable that centre posts should be used in narrower 
streets. On November 200 a further resolution allowed the com- 
pany to use the span-wire system with double poles in^strpots less 
than 40 feet wide, but it provided that where the thoroughfare 
between the kerbs was less than 30 feet, the company should use 
either single poles witb bracket arms or epan wires attached to the 
adjoining houses with rosette supports. At a later meeting there 
was a variation of these conditicne, and the company were informed 
that centre poles should be adopted in all streets of 36 feet and 
upwards in width, and siogle side poles and bracket arms (except in 
cases where the company could arrange to carry span wires by 
rosettes) in all streets less than 36 feet. On December lst the city 
engineer presented to his Committee a schedule of streets, but said 
that while the company seemed to agree to the proposal 
for centre poles in most of the streets named, they made а number 
of exceptions, and threw doubt on the power of the Corporation to 
restrain them. This intimation led to a discussion as to what the 
powers of the authority were, and the clerk (a solicitor) advised the 
committee that if the company on their plan showed a pole in a 
certain spot, the committee had a right to approve or otherwise. А 
long communication was read from the company. The company 
thought it unfortunate thet, having presented their scheme providing 
for the general use of the span-wire system, the committee had, upon 
a reconsideration, expressed themselves against that system, and 
suggested others. The company felt that the committee had some 
misconception as to the company's statutory rights. The Oorporation 
were not entitled to require the wholeeale exclusion of poles, which 


the company deemed necessary. A requirement by the committee 
to place tbe posta in positions between the tracks, as & condition of 
the committee's approval, would, if enforceable, entail the entire 
removal and reconstruction of. tke tramways, whereas the Com- 
pany's Act clearly authorised the adaptation of the present tramways, 
and the Іссабіоп of poles in relation thereto as the company con- 
sidered convenient. The directors of the company, however (without 
prejudice to their legal rights), desired to meet the wishes of the 
committee as far as possible. They urged that in selecting the 
span-wire system in preference to the bracket system, they 
were infiuenced by considerations not only of appearances, 
but of the greater facilities in actual working, their views with 
regard to this based on their own experience at Kingswood 
(bracket system) and Staple Hill (span-wire system) sections. The 
span-wire system had been selected by various local authorities 
with which the managers of the Bristol lines are concerned in the 
West-end and suburbs of London—about the same extent of atreet- 
length as was under discussion in Bristol. Moreover, the spsn-wire 
system was particularly suitable to the varying widths of Bristol's 
streets. The company added to their letter three schedules of 
streets. In the first of these they said the tramways bad been 
recently relaid with girder rails, and in sume cases were bonded for 
electrical working. The rearrangement in these streets would cost 
£5,000 or £6,000 and seriously dislocate traffic. The second schedule 
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included streets во short as to make it objectionable to change to the 
centre-pole system. The third schedule contained streets where the 
relaying bad not been started, and where it would be possible to open 
out the línes for centre-pole equipment. This third schedule 
embraced thoroughfares of two-thirds of the entire schedules; the 
extra cost of opening out would be £4,000. The company 
ssid their agreement to use centre poles must be limited to 
the third schedule. The company offered to meet the com- 
mittee on this schedule if the committee would approve the 
rest of the scheme as submitted, but this offer did not tempt the 
Committee to settle, and they resolved to adhere to their determina- 
tion to require central poles in certain thoroughfares, so that the 
powers claimed by the company might be tested. 

The Board of Trade have recently confirmed an order, entitled the 
Bt. George and Hanham Light Railways Order, 1898, authorising the 
construction of a light railway from Summerhill] Road, in the city 
and county of Bristol, to Hanham, in the parish of Kingswood, in the 
county of Gloucester, 


Cheltenham —On 30th ult. the plans and estimates of 
the proposed tramway from Cheltenham to Cleeve Hill were de- 
posited, on behalf of the promoter (Mr. T. Nevins), at the town 
clerk’s office. Ths total length of the line will be a little over 54 
miles, and the estimated cost is £46,586. The line will commence at 
the Lansdown Castle, or extreme western side of the town, and will 
finish at the post office at Cleeve Hill. The gauge is to be 4 feet 
84 inches. It is provided that within the borough the roadway 
between the rails, and for a foot and a half on each side of the track, 
is to be paved with the Karri or Jarrah wood blocks, or MacDougall’s 
patent bricks. 


Dewsbury.—The question of electric tramways for 
Dewsbury is receiving a good dea] of attention. A company is pro- 
moting a scheme whicb, if carried out, would serve Cleckheaton, 
‘Liversedge, Heckmondwike, Dawsbury, and Ravensthorpe; but this 
the Corporation do not approve of, and they have agreed to oppose 
its introduction, believing that they can better serve the borough, 
and, with the assistance of local authorities, the outside districts 
also. In the meantime a special Committee has been appointed to 
consider the matter and report. 


Dudley.—On Tuesday, at а meeting of the Dadlcy Town 
Council, the Railway, Tramway, and Electric Lighting Committee 
reported having held & conference with the representatives of the 
British Electric Traction Company, Limited, with reference to the 


re-laying and electrical equipment of the line from the railway station 


to Hart's Hill, and that the town clerk is preparing an agreement with 
reference to the matter. — The Mayor said that when the report of the 
committee was issued, the agreement had not been drawn. Bat the 
sub:itance cf it was this:—From the commencement of the Castle 
Hill down to the station the poles would be erected in the middle of 
the street. From the top of tbe Castle Hill to Messrs. Westwood and 
Wrights, the wires would b2 carried on the bracket system ; and from 
there to the limit of the borough the span system would be 
usd. Oa Ње Netherton line the span system would be used 
from Queen's Cross to Simm’s Lane, from thenc3 to the Fountain, it 
would be the bracket system, and the span tystem would be used on 
the remainder of the line. The reconstruction of the present line 
would be complete before the end of March, and the Netherton line 
would be commenced immediately thereatter.—OCouncillor Chambers 
remarked that the span system was very ugly.—The Mayor replied 
that he had done everything he could to secure a uniform system, 
but there were insuperable difficulties in the varying widths of the 


bundee.— When the Tramway Committee met last week 
the town clerk submitted a letter from Prof. Kennedy, declining the 
cffer of the appointment of consulting engineer on the ground of 
pressure of other work. He also pointed out that be did not under- 
take any work of this kind except where he had to prepare the plans 
and specifications in bis own office, and to be entirely responsible for 
them and for the work generally from beginning to end. The Com- 
mittee, having considered the whole matter, were of opinion that the 
overhead system was the only appropriate one for Dundee, and they 
therefore instructed the burgh engineer and the electrical engineer to 
prepare plans and specifications (1) for the application of electric 
power to the Perth Road tramways, and (2) for the construction and 
application of electric power to tramways to be constiucted on the 
Broughty Ferry route, and to report such plans and specifications, 
with estimates of cost, as early as possible. It was also resolved to 
remit to Mr. Brownlee to negotiate with the tramway company for 
the purchase of the plant, with a view of obviating the cost of arbitra- 
tion. To Mr. Brownlee was aleo remitted some time ago the duty of 
arranging for the taking over of the buildings, &c. The work will be 
prosecuted with all despatch, the idea of the Corporation being to 
prepare the lines for the electric cars prior to taking over the whole 
system in June. Another letter has been received from Prof. 
Kennedy, in which he states that he reported to the Corporation of 
Edinburgh some years ago “that all the underground systems up to 
that date were more or less of an experimental type, and that if they 
. were to adopt either or any of them they would have to take their 
chance as to whetber they would be an ultimate mechanical 
success or not.“ Continuing, he says:— Within the last 
few years there had no doubt been a very considerable 
advance in the use of underground or conduit systems 
of electric traction. I understand that there is a very successful 
conduit system now at work in Brussels. There are various contact 
systems without a slot which are under experiment at present, but I 
thick it cannot be said that any of them have as yet passed the expe- 
rimental stage. None of them have really been practically used in 
tramway working. It is stated by tramway people that the conduit 
»увієш costs in working about id. per car mile more than the over- 


head system. I do not know whether there exist really sufficient data 
to justify thie statement. My own impression is, that the two 
systems would be practically the same in cost of working. But there 
is no doubt tkat the conduit system will be very greatly more expen- 
sive in first cost, and in the case of a Corporation taking it up for 
themselves, it is no doubt for them to find out whether in their par- 
ticular case the additional convenience and sightliness of an under. 
ground system is worth the very large additional capital expenditure. 
I suppose that to answer a question like this for Dundee, it would 
be really necessary to have comparative estimates made, and one 
ought also to know, as far as such а thing can be known, the extent 
of the cbjection which your people would have to overhead wires. 
In case о? small towns where additional capital expenditure would be 
very serious, and where the traffic cannot be expected to pay except 
on а minimum of capital, there is no doubt tbat the overhead aystem 
is the only one which is practically feasible, but in the case of a large 
and wealthy city like Dundee, it has become a matter for eerious dis- 
cussion now that it is possible to see tramways successfully running 
worked on an underground system and without a trolley wire." 

When a mirute came before the Town Council last week 
recommending the adoption of the overhead trolley system 
of haulage for the trams, a member thought they were going 
too quickly and should “work away with steam and horse haulage 
for a time.” He moved accordingly, and the motion was seconded. 
Ex-Provost Brownlee moved the confirmation cf the minute, and in 
doing so said that they could hardly be accused of rushing the 
question, seeing that it had been under consideration for 18 months. 
He proceeded to explain why there should be no delay. They had, 
under the agreement, to pay a considerable sum to the Tramway 
Company. Was there any reason for their taking over the lines if 
they were not to improve the system? They had to take over the 
tramways on June Ist, and they must have their arrangements made 
before beginning, and it was of the very first importance they should 
have a resolution come to immediately. Was there any person there 
—assuming tbe conduit system was ultimately proved to be a 
success—was there any person in that room who would recom- 
mend that the conduit system be laid down when informed 
that it cost from £5,000 to £6,000 a mile more than the overhead 
system? However, assuming that, within a few years, the conduit 
вув'еш was proved to ba a success, what did they lose? It wasa 
comparative trifle. Toe poste and the wires were all they could lore. 
The rails, boxes, and feeders would be all there as before, and all 
they would do was to remove the posts to some of their suburban 
lines. Within the first year alone, with the saving on interest and 
working expenses, he thought they would have more money than 
would lay down a conduit system in the centre of the city after іс 
had b.en proved to be a success. Was there any reason, then, for 
hesitation at all? After discussion, the ex-Provost's amendment was 
carried by 23 votes to 4. 


Electric Car Fatality.— On 29th ult. an inquest was 
held on the body of a labourer named Dunne, who jumped off an 
electric car at Dublin and was run over by the trailer attached to it. 
The jury found that the officials on the cars were not to blame, 
and they expretsed disapproval of the uss of trailer cars in the city. 


Exeter.—The Finance Committee last week recommended 
the Courcil to take steps to purchase the tramway undertaking, with 
a view to extending it and adopting electric traction ; also to oppose 
the proposed provisional order «f the Exeter Tramways Syndicate. 
The City Council passed the resolutions, and directed the committee 
to immediately open negotiations with the owners of the tramways, 
with a view to early p 


Gillingham.— At the District Council meeting on the 1st 
inst. & letter was received from the Light Railway Commissioners 
saying that they proposed to make an order for the ligat electric 
railway scheme in the terms of the draft submitted. The Council 
was to consider the draft yesterday. 


Glasgow.—Last week the Tramways Committee resolved 
to extend the trolley system of cars from Glasgow Oross to Govan- 


hill. An experiment with the conduit system will be made in some 
other part of the city. 


Great Grimsby and Cleethorpes.—In their latest 
report to the shareholders, the directors of the Proviccial Tramways 
Company state that they have given notice of a Bill in Parliament in 
the ensuing session to enable the Cleethorpes section of the Great 
Grimsby street tramways to be extended and worked by electric 
traction, and to enable the company on the one hand and the Corpora- 
tion of Great Grimsby and the Clecthorpes local authority on the 
other hand to enter into agreements with regard to the postponement 
of the dates of purchase. 


Hastings.—At last Friday's Town Ccuncil meeting, 8 
letter was read from the British Electric Traction Company, inti- 
mating that it is their intention to promote next session s Bill for 
the рогроєе of providing tramway communication between St. 
Leonards and Bexhill. The Bexhill Council had given consent to the 
proposed ше апа Lord De la Warr and other landowners bon 105 
assen e company's proposals. The company were of opinion 
that the proposals of the Corporation did not clash with their scheme, 
bat, on the contrary, thought considerable advantage must accrue 
from a physical junction between the two lines. The company 
offered to work the proposed Corporation tramline on lease. It was 
proposed that the company be informed that the Corporation did not 
consent to the scheme, and would therefore oppose the same; but an 
amendment, referring the matter to the committee who bave the 
tramway question under consideration, was carried by 19 to 15. 


(Continued on page 869.) 
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A LARGE ISOLATED PLANT. 


WHATEVER demerits isolated plant may possess in these 
days of almost universal public supply, there are many 
conditions under which it .renders-excellent service. One of 
the largest and most interesting examples of an isolated plant 
is that of the Royal Agricultural Hall, Islington, and an 
idea of its magnitude may be obtained from the illu:trations 
accompanying this article. 

Some amount of skill has been necessary in arranging the 
plant to the best advantage, for even in so spacious a build- 
ing as the Agricultural Hall it is not easy to find space that 
would accommodate an extensive array of engines and 


about 63 brake hors2-power. Needless to say, the scavenging 
principle is employed, though th» exhaust pipes in no case 
are espacially long. Оле of the most marked improvements 
of recent times in gas engine practice is the use of a double 
ignition tube bracket. The advantage of this is that if a 
tube gives way when the engine is running the second tube 
cau be instantly put into action, thus avoiding the stopping 
of the engine and the consequent extinction of the lighting. 
Each engine is provided with an automatic self-starter and 
the usual form of high speed governor that generally accom- 
panies this type of engine. 


The engines are coupled by belts to five shunt wound 


generators of Messra. Crompton & Oo.'s manufacture, each 
having an output of 380 amperes at 110 volts. The arma- 
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GENERAL VIEW OF DyYNAMOS. 


dynamos, especially when the plant is belt driven and the 
drive a fairly lengthy one. 


The engine and dynamos are placed in a specially recon- 


structed room under the floor of the hall. As the size of 


the plant has gradually increased, structural alterations have 


been rendered necessary, but the contractors have made 


admirable use of the space at their disposal. 

The dynamos are gas driven, the engines being of the well- 
known Andrews Stockport type. We have, on different occa- 
sions, given the chief features of this engine; but as the most 
recent additions to the Agricultural Hall plant comprise some 
new and interesting details, it will be useful to record them. 
There are five sets of plant, the engines each developing 


tures are of the drum bar type pattern, and the machines 
are provided with а third bearing. Each is fitted with a 
heavy fly-wheel and split bearings with self-oiling oil 


rings and gauge glasses. In connection with two of the 


machines a shunt wound “booster” is bnilt on the same 
shaft for the purpose of raising the pressure to charge the 
accumulators, and they are connected in such a way that 
this can be done whilst keeping 100 volts on the lighting 
circuit. 

The switchboard is of enamelled slate in 10 sections, and 
is supported and fixed by means of a wrought-iron frame. 
Its length i3 24 feet, and it is divided so that five of the 


panels are positive and five are negative. Each machine is 
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connected to its respective panel, on which are placed an 
ammeter, automatic cnt-out, and double-pole safety fuses, 
whilst a main ammeter is provided for reading the total out- 


put. From the 
main bus bar, which 
is capable of carry- 
ing 2,000 amperes,” 
are taken 21 cir- 
cuits, which feed 
the various parts 
of the hall On 
each pole is 
fitted а §.P. 
200-ampere quick- 
break switch as 
well as a 200- 
ampere fuse, whilst 
12 ammeters are 
provided to read 
the load on the 
various circuits. 
Each “booster” is 
fitted with a fuse, 
and by means of a 
two-way switch 
either can be used to 
charge the battery. 
Au eight-way bat- 
tery switch is also 
provided for mair- 
taining the pressure 
on the lighting 
circuit. In a pro- 
minent position are 
fitted voltmeters for 
reading the pressure 
of the dynamos or 
accumulators. 
Shunt resistances of 
the Crompton tubu- 
Jar pattern are used 
for each machine. 
The dynamos are 
all run in parallel 
with a set of accu- 
mulators of such 
a capacity that in 
the event of one 
engine breaking 
down, they would 
supply its load till 
another is switched 
in. On two separate 
boards are fitted 
eight double-pole 
change-over 
switches, во that 
current may be 
used from the Isling- 
ton Vestry in the 
event of an over- 
load. The Vestry 
have brought in 
four sets of mains 
which are taken to 
a separate switch- 
board, upon which 
is fixed four doubl - 
pole switches, an 
ammeter {о .each 
gervice, and a volt- 
meter, From this 
board are taken the 
mains to feed the 
two change-over 
switchboards. 

The lighting of 


DETAILS ort Gas ENGINE. 


View or GAs ENGINES. 


lowered by means of counterweights, whilst those under 
the galleries are raised and lowered b 
with special means for taking up the slack cable. One of 


a counterweight 


the most notable 
features in the 
lighting of the 


Agricultural Hall 


is the arrangement 
made to meet the 
extra demands for 
current that occa- 
sionally arise in the 
different shows. 
In order to meet 
anything beyond 
the normal demand, 
temporary plant is 
frequently em- 
ployed. 

The mains con- 
nected to the per- 
manent lighting 
plant аге totally 
distinct from the 
mains that are used 
in conjanction with 
the temporary light- 
ing plant, and are 
controlled by the 
circuit switches io 
the engine room. 
Four sets of 200- 
ampere mains ate 
used for the tempor- 
ary lighting in the 
main hall, and at 
every 24 feet special 
cut-outs are tapped 
on for connecting on 
temporary leads for 
show lighting. Two 
sets of 100-ampere 
mains are run round 
the gallery for the 
same purpose. To 
give an idea as to 
the number of 
lights connected on 
some occasions, it 
might be mentioned 
that during the 
recent Stanley Show 
the engine room had 
togive its maximum 
outpnt (1,900 am- 
peres), whilst а 
temporary steam 
plant had to be put 
down to supply an 
extra 700 amperes. 
The temporary 
plant in this case 
consisted of three 
portable type 
engines of а com- 
bined  horse-power 
of 120, driving 
three dynamos. In 
addition to the sup- 
ply from this source, 
150 amperes were 
taken from бе 
Vestry’s mains. 

Obviously, the 
running costs of 
guch an installation 
are of extreme in- 


the hall is carried out by means of arc lamps. These terest, but for private reasons we are unable to give 


number about 150, and are of the“ Crompton-Pochin” 10- 
ampere type, wired two in series across 100 volts. Those 
in the centre are suspended from the roof, and raised or 


Ше exact figures, we are assured, however, that they are 
especially satisfactory when it is remembered that for four 
months during the year the plant is lying idle. 
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The consumption of gas per brake horse-power is 
extremely favourable. On a recent visit to the Agricultural 
Hall we inspected the log, and found that the average con- 
варса was about 154 cubic feet рег B.H.P. 

The following is the record of gas consumption on one of 


the 25 H.P. nominal Stockport gas engines, running during 


the Stanley Show at Agricultural Hall :— Gas 
колаша 

O. I. 
Friday, Nov. 18th, running from 3 p.m. to 10 25 7 h. 25 m. 5,800 
y » 19th, „ „ 3.10 „ 10 30 7 h. 20 m. 6.300 
Monday , 2bt,  , „ 290 „ 10 80 8 h. 6,800 
Tuesday „ 22nd, „ „ 3.10 „ 10 25 7 h. 15 m. 6,100 
Wed. „ 29rd, „ „ 255 „ 10.20 7 h. 25 m. 6.500 
Thur. » 24th, „ „ 230 „ 10.20 7 h. EO m. 7,000 
Friday „ 25th, „ „ 3 „ 10.10 7 h. 10 m. 6, 100 
240 „ 10.15 7 h. 35 m. 6,700 


y » th, » » 

The'aversge load for the five engines during the 
week was 1,480 amperes, at 104 volts (running 
parallel). The average load of the engine, of 
which we give the gas consumption above, was 
about 350 amperes. 

The whole of the electrical work has been 
carried out by Messrs. F. A. Glover & Co., 
under the supervision of Mr. W. T. Golledge, 
who also acts as resident engineer for the 
said firm, the engines being supplied by ' 
Messrs. Bilbie, Hobson & Co. 


HEATER DETARTARISER. 


THE illustration shows a large Chevalet 

heater detartariser constructed by Mr. William 

Boby, and which has been for some time in 

operation at the central station of the Chelsea 
lectricity Supply Company. 

The full capacity of the detartariser is 
6,000 gallons of water rer hour, which, by its 
means, is heated to а temperature of 212? F., 
and at the rame time is efficiently softened. 

The main exhaust pipe from the engines 
is shown at the back of the apperatus, а branch being 
taken from the horizontal portion of the exhaust pipe 
to the inlet to the detartariser. 

The cold water 
flows in at the top 
of the machine, by 
means of the funnel 
which appears upon 
the illustration, the 
flow of water to the 
machine being regu- 
lated by a float con- 
tained in the small 


vessel at the side of * K 


the detartariser, the 
float being con- 


actuating a valve 
fixed to the inside 
of the funnel. 

The softening 
action of the appa- 
ratus depends upon 
the application of 
the heat derived 
from the exhaust 
steam, to the water, 
for a period of time 
sufficiently long to 
effectually drive off 
the carbonic acid 
gas, which renders 
the contained lime 
insoluble so that it 
18 deposited проп 
the inner surfaces of the apparatus itself. It is claimed 
for this detartariser that by its means the water is kept 
at actual boiling temperature for a considerable length 
of time, whilst the back pressure caused in the exhaust 
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A LARGE ISOLATED PLANT.—VIEW OF ONE SET. 


pip? is so small as to be practically negligible. Two 
gauge glasses will be observed in the illustration, 
and they are so arranged that the amount of back 
pressure caused can bs read upon these two glasses in 
inches of water column. At fall load the back pressure 
is under }-lb. above  atmóspheric pressure. As will 
be seen the machine consists principally of a number of 
circular trays set one upon the other, the joints not requiring 
to be bolted as the weight of the parts, and the water is 
sufficient to make the joints secure. The bolts shown at 
intervals round the circumference of the machine are for 
convenience in putting it together, and during its working 
these bolts may ba looge. For cleaning purposes the whole 


ok the traya can be lifted down and the deposit removed. 


The deposit takes the form of a compact crust, which, 


= — — TR 
| / 
} - 
i 71 


AL um ow 7 n | 

J; * шо 

И) пле 9 
і P p 


| 


А LARGE IsoLATED PLANT.— SWITCHBOARD. 


however, does not become hard as tbere is no direct 
application of heat to it, and even if allowed to become 


dry it always remains extremely friable. When 
wet it is easily 


removed by ashovel 
or scraper, and the 
operation of clean- 
ing is a spec dy 
one. As be 
seen by the illus- 
tration, the space 
occupied by the 
apparatus is not 
great in comparison 
to its large capi- 
city. Ап import- 
ant advantage of 
this apparatus ii 
the fact that its 
heating power 
does not diminish 
as the deposit 
accumulates 
inside it, and 
the water is de- 
livered as hot 
when the proper 
time for clean- 
ing has been 
reached as when 
the apparatus is 
clean. The heating 
action is such 
that the water 
will have its 
full heat when the apparatus is working at its greatest 
capacity; in fact, it has a tendency to be slightly 
et than when the machine is working at lighter 
lo 
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TRAIN LIGHTING. 


ALTHOUGH the Midland Railway has spent large sums in 
establishing oil-gas generating depóts at various points of 
their system, it would appear that they have not quite 
abandoned their regard for the electric light. A dining 
aloon attached to the 6.45 train at St. Pancras has for 


some time now been lighted by the Stone, system. This 


train travels between London and Manchester, and is one of 
the company’s best trains, equipped for the main part, 
with the most modern stock. 

Quite recently, too, the 5.40 p.m. from St. Pancras to 
Bradford, vid Nottingham, has also been electrically lighted 
by the same system, with the exception of a third-class dining 


dining car each of these standarda carry four 8-C.P. lighta 
and as each of these clusters gerve but two tables, there is an 
abundance of light. The compartment of an ordinary coach 
ie, however, provided with but two lights—the first-class of 
10-C.P. each and the third-class of 8-O. P. each. It is nct seen 
why the private compartment should be less brilliantly lighted 
than the same space in the dining coach. It would appear that 
if, the 20-C.P..is sufficient. for the one it ought to be good 
enough for the other. It cannot be supposed that а man 
wants more light to find the way to his moutb, and yet it 
would seem tbat such is the idea carried out on many rail- 
waye. At all events, we fear many will experience some 
difficulty in determining why one should have so mach light 
in excess of the other. 
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HEATER DETARTARISER. (See puge 867.) 


carriage, which for the present is lighted by gas. It is, how- 
ever, understood that Messrs. Stone are fitting another 
vehicle to take its place, when the entire train composed 
of six vehicles—all bogies— will be lighted by this system. 
We do not know what course is to be parsued in the mode 
of lighting the coaches yet to be attached to this train, but 
if the ordinary coaches are to be lighted in the manner those 
in use are lighted, we question if it will be regarded asa 
success. The firat-class dining carriage is most brilliantly 
lighted, but tbis cannot be said of the others, The lighting 
in all cases is effected from the centre of the vehicle by a 


form of inverted rigid standard fixed in the roof. In the ~ 


We have alwaya considered that the centre of the roof is 
not the best place from which to light a railway coach. As 
arule passengers seek the corner seats, and when во sea 
with a light in the centre of the roof, unless they bend 
forward so as to get the light upon the subject they may be 
reading, the light is both deficient and disagreeable to the 
eyes. The proper position for the light is over the seat 
occupied by the reader or at his back. Why cannot those 
who deal with this work give us all the conveniences 0 
which the electric light is capable. It is to ba regretted, 
and we hope to see an improvement in the vehicles which 
we are told are yet to be lighted. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 864.) 


Ipswich.—The Tramways Company has decided to sell 
its undertaking to the Drake & Gorham Syndicate for £30,C00. The 
undertaking coat £32,000 to Jay down and equip, and the present 
system of horse trams is to maks way for electric trolley trams. 


hew and Hounslow.—The London United Tramways 
Company bave commenced laying the electric tramway line through 
Brentford. 

Light Railways.—Applications for light railways are 
received by the Light Railway Commissioners twice a year, in the 
months of May and November. The applications received in 
November, 1898, amounted to 54, under which it is proposed to con- 
struct 4924 miles of line, at an estimated cost of £3,344,563. This 
estimate (says the Times) is for construction only, and does not 
include the cost of plant and rolling stock for their equipment. This 
is the largest number of applications that has yet been received by 
the Commissioners in any one half-year. The total number of applica- 
tions previously received in the four half-years since the appoint- 
ment of the Light Railway Oommission in 1896 amounted to 121 for 
1,902] miles of line, at an estimated cost of £7,555,976 for 
construction. 


Liverpeol.—The Tramways Committee of the City 
Council wes on Wednesday to bring forward a recommendation for 
the purchase of 12 motor cars, at а cost of £6,752, from the British 
Thomson- Houston Company, Limited, of London. They also recom- 
mended the extension of tbe electric tram system recently opened. 


London.— Writing to the Daily Graphic to correct an 
error, Mr. Clifton Robinson, managing director of the London United 
Tram ways Company, says: “ Will you kindly allow me to say that the 
London County Council have approved of the trolley on the two lines, 
one from Acton, on the Uxbridge Road, to the Central London 
Electric Railway, Shepherd's Busb, and the other from the latter 
point along the G.ldhawk Road to Young's Corner, conditionally that 
we lay down an approved form of underground electric traction on 
the third section, between Young's Corner and Hammersmith Broad- 
way? The directors of the London United Tramways are now 
considering the practicability of falling in with the views of the 
London County Council on tbis latter point, it being generally соп- 
ceded that the installation of the undergound system is intended as 
an experiment by the Council at the expense of the company." 


Manchester.— Last week a deputation from the Man- 
chester Corporation went to Glasgow to inspect the Springburn 
electric tramways. After inspecting the line, cars, car works, and 
power station, luncheon was served at the Municipal Buildings, the 
Glasgow Tramway Committee and officials being present. 


Middleton.—The mayor has received an intimation from 
the Board of Trade that in a few days tbat authority will issue an 
order giving permission to the British Electric Traction Company to 
construct a tramway between Middleton, Manchester, Rochdale, and 
Oldham. Application to construct the tramway was made under the 
Light Railways Act, and the Middleton Corporation entered an 
opposition on the ground that proceedings should have been taken 
under the Tramways Act, which offers a purchase clanse more equit- 
able for local authorities. However, they have been overruled on 
that point, and it is expected the tramway will be at once proceeded 
with. Permission has yet to be obtained to bring the tramway 
within the boundaries of Oldham, Rochdale, and Manchester, and 
application in regard to this is being made. Application is being 
made in sections, plans being last week deposited for the entrance 
of the tramway upon the boundaries of the city of Manchester at 
Oheetham Hill. 

Rotherham.—aAt a recent meeting of the Highway Com- 
mittee a letter was read from the Drake & Gorham Electric Power 
and Traction (Pioneer) Syndicate, Limited, with reference to estab- 
lisbing an electric traction scheme through Rotherham to Rawmarsh, 
and asking if the Corporation would sanction their obtaining powers 
for so doing. The recommendation of the committee was that the 
town clerk inform them that inasmuch as the Corporation were 
intending to construct trams tbey could not entertain their applica» 
tion. The Gas Works Committee have appointed а sub-committee to 
consider and report as to an installation of electric light for the 


borough. 


Sheffield.— The Corporation tramway power station ів 
being pushed forward. Operaticns have been in progress since July 
last. At first there will be three Allis engines of 300 H.P., coupled 
to dynamos of 225 kw. capacity, and three 300-H.P. boilers by 

Limi ited. 


srs. J. Brown & Oo., 


Sunderland.—A meeting of the ratepayers last week 
approved the Council's tramways municipalisation, extension, and 
electrical equipment scheme. 


Tynemouth.—A Committee of the Town Council has 
ratified the proposed agreement between Tynemouth Corporation and 
the British Electric Traction Company, Limited, which had been 
tentatively settled. Under the agreement the Corporation are to 
wey, е the company па energy for the тоша p the tram- 

e an e light railways w e com 
propose to construct. i , dd 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the n Servlee.— Last week at 
the Court of Common Council Mr. Turner, chairman of the Streets 
Committee, said that the Corporation were about to call в conference 
in Guildhall of the local authorities of the metropolis on the subject 
of telephones, and he hoped useful results would 5 at. 


Edinburgh Telephones.— By 29 votes to 19 the Edin- 
burgh Town Council last week disapproved of the minute with 
regard to а municipal telephone license. 


French Cables and War.—The Times correspondent 
at St. Jobn's, Newfoundland, telegraphed on 6th inst: The French 
cable steamer, Amiral Caubct, is changing the position of the French 
cables across the Grand Banks to avoid their being cut in war time.” 


Glasgow Telephones.—At a meeting of tle Telephone 
Committee of Glasgow Corporation on 1st inst. it was intimated that 
an agreement bad been concluded between the National Telephone 
Company and the Ericsson-Bell Telephone Company, under which no 
instruments of the Eric:son-Bell type will be sold to the Glasgow or 
any otter Corporation. This is а move of the greatest significance, 
as the Corporation's tenders and estimates were bated on the under- 
standing that Ericsson-Bell instruments, switchboarde, and other 
telephone appliances would be adopted. Writing on November 25:h 
to the town clerk, the Ericsson-Bell Telephone Company said :— 
We regret having to withdraw our quotations for multiple switch- 
boards, telephones, &c., dated September 23rd, 1897, for reasons per- 
sonally explained to you to-day, which please mte.” Mr. A. R. 
Bennett, the expert who gave the Corporation an estimate of the cost 
of inaugurating a municipal system, wrote to Bir James Marwick 
from Harlesden, London, on the 28th as follows: — Messrs. L M. 
Ericsson & Co, the manufacturers of telephone apparatus at Stock- 
holm, have officially informed me that they have entered into an 
agreement with the National Telephone Company not to supply any 
telephone apparatus for Exchange purposes to any municipality oc 
corporation within the B:itish Isles or any licensee of Her Majesty's 
Postmaster-General, and tbat any orders must be accompanied by an 
agreement that the would-be purcbaser will not sell, let, lend, or 
dispose of to, cr suffer or permit to ba used by, any such munici- 
pality, corporation, or licensee. I think that this is a matter that 
should bs brought to the cognisance of the Telephone Committee 
before any consultation with the National Company takes place. 
Probably attempts will be made to induce other suppliers to conclude 
similar agreements." 

The Corporation had a lengthy discussion about its proposed 
Telephone Bill last week. Various clauses were considered and 
passed. An amendment delaying approval of the Bill until there 
had been an opportunity to consider the proposals of the Nation.! 
Telephone Company was lost by а majority of 29 votes. 

Tbe Parliamentary Bills Committee has agreed to pledge the Cor- 
poration Loans Act in substitution of or in addition to the Common 
Good Fund ав security for the carrying out of the telephone 


scheme. 
Government Telegraph in Caba.—A Chicago paper says 
tbat an order bas been given to the United States Bignal Corpse to 
begin the construction of an overland telegraph line from Guanta- 
namo, vid Santiago de Cuba to Manzanillo. The line is to be con- 
structed for the transmission of official despatches by the Govern. 
ment, but it is announced that commercial telegrame will be 


accepted. 


Hampstead Telephones. — Last week the General 
Purposes Committee recommended the Vestry to take no furthr 
action at present in the matter of tbe agreement proposed to bs 
entered into with the National Telephone Company on the subject 


of underground mains. 


Islington Telephones.—A long debate on the overhead 
telephone wire question had been expected at the last meeting of the 
Islington Vestry consequent upon the presentation by the Works 
Committee of a report stating that the National Telephone Cumpany 
had taken no steps to comply with repeated communications re» 
questing the company to conform to the bye-laws of the London 
County Council made under the London Overhead Wires Act, 1891, 
Tae committee further stated that so far from complying with such 
notices the company had continued to ignore the bye-laws and to 
erect overhead wires of a span exceeding 115 yarde, and they 
recommended that instructions should be given for proceedings to be 
at once taken against the company in the matter. Before this 
report was reached, Mr. W. F. Dewey, the vestry clerk, announced 
that a memorial on the subject had been received from the National 
Telephone Company, together with & number of letters from sub- 
scribers in tbe parish protesting against the proposed action of the 
Vestry. The vestry clerk intimated that Mr. Olay, the company’s 
district superintendent, desired to lay their case before the Vestry, 
and the chairman of the Works Committee then obtained permission 
to withdraw the report for further consideration. After a long 
debate, the Vestry decided that the matter should not be shelved 
but should be further considered. 


Reduction of Telegraph Rates to the Cape.—We 
make the following extract from a letter addressed by Mr. Henniker 
Heaton to the Associated Ohambers of Commerce of South Africa. 
After referring to the rates, Mr. Henniker Heaton writes :— 
“ There can be no doubt that the cable is far too costly to be gene- 
rally used. A beneficent invention, which should enure to the good 


м 
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of all, is a luxury for the few. It would give me the greatest gratifica- 
tion if there were electrical communication, at popular rates, with 
colonies like South Africa. А rate of 5s. per word is in effect a 
crushing tax on commerce. Thanks to the energy of Mr. Rhodes, we 
shall soon have a landline from Capetown to Alexandria. Let us 
hope that the great man will insist on the lowest tariff that will 
suffice to pay expenses, and yield a moderate profit. Ia my opinion 
messages might be sent at a profit from London, or, say, Canterbury, 
to Capetown, at 1s. per word. (In Australia a message can be sent 
3,000 miles overland for 1d. per word.) I need not enlarge to men of 
business on the priceless advantages of cheap electrical transmission. 
It is as wrong and foolish to tax letters and telegrams in order to 
enrich а bandful of capitaliste, as it is to erect tollgates on a bridge, 
or on the highway, for the benefit of the lord of the manor. Yet we 
have these heavy cable ratesto pay to every part of the Empire, and 
I care not who knows it, I &m & determined enemy of such rates. I 
would earnestly beg your association to take a leading part in pro- 
mot ing the acquisition of all cables by the State, all over the Empire, 
with a view to reducing and popularising the tariffs. Failing this, 


53 our traffic over English and Continental Government land- 
es." 


Strategic Cables.—We read that the House of Assembly 
of the Ospe of Good Hope has passed, without debate, the Naval 
Oontribution Bill, by waich the Cape agrees to contribute annually 
the sum of £30,000 for the purposes of the Admiralty. It may be 
remembered that it was at one time suggested that this contribution 
should be diverted from this purpose, and should be handed over to 
the Eastern and allied Telegraph Companies to assist them in catry- 
ing their al]-British " cable vid the Cape to Australia; a work which 
these companies may reasonably be invited to carry out without avy 
increase to the very liberal subsidies which they already receive. In 
discussing the contribution made by the Cape, the Toronto Globe 
` expresses the opinion that, as far as Canada is concerned, it would be 

preferable to contribute to the laying of а strategic Imperial cable 
across the Pacifi. The following is a telegram from the Ottawa 
correspondent of the Outlook: : —'' I have the authority of a member 
of the Dominion Government for the statement that Canada 
is prepared to reconsider her position on the question of 
the all-British Pacific cable. As the negotiations now stand, 
Australasia would contribute four-ninths of the cost, the 
Motherland three-ninths, and Canada two-ninths. I am now 
able to state that Canada, though realising the preponderance 
of British and Australasian interest in the project, is prepared, 
if necessary, in view of its Imperial importance, to increase her share 
beyond two-ninths. An early announcement of the amended pro- 
position is expected. Lord Strathcona, High Commissioner in 
England, who is in conference with Sir Wilfrid Laurier aud Bir 
Richard Cartwright at Washington, favours a speedy conclusion to 
the negotiations now proceeding with the Home Government. The 
matter becomes urgent because of the acquisition of the Philippines 
by the United States and the probable construction of a cable to San 
Francisco, thus forestalling the Imperial project." 16 would appear 
as if the French Government recognise the strategic value of sub- 
marine cables, as we read that the French cable steamer Amiral 
Caubet ів at present changing the position of the French cables 
acroes the Banks of Newfoundland, to avoid the riek of their being 
cut in war time. We may here add that the New York-Hayti cable, 
which at one time was looked on as a strategic prolongation of 
the French Atlantic cables, has been interrupted sinca the end of last 
month. 


Submarine Cables.—A Reuter telegram from the Hague 
says that on 29th ult., the Second Chamber of the States-General in 
its sitting approved the convention between Holland and Great 


Britain concerning joint property in submarine cables between the 
two countries. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired. 
West Indies— 
Bt. Lucia- St. Vincent .. Bept. 24tb, 1898 
Amazon Company's cable— | | 
Cable beyond Gurupa... June8th,1898  ... 


Baint Louis-Novonha .. Oct. 17th, 1898 

Para-Maranbam |... .. Nov. 25th, 1898  ... 

Dartmouth-Guernsey .. Dec. 1st, 1888 

New York-Hayti .. Oct. 30tb, 1898 
LANDLINES. 

Majnnga-Tananarive 


. Nov. 2204, 1898 .. Nov. 30tb, 1898. 
.. Dec. 6th, 1898 ; 


Telegraph Rates to the Argentine Republic.—In his 
message to Congress, the President of the United States says:—" I 
have found cccasion to approach Argentina with a view to the 
removal of the differences in the charges imposed upon cables of the 
American Corporation in the transmission between Buenos Ayres and 
the cities of Uruguay and Brazil of through messages from and to the 
United States. Although the matter iscomplicated by the exclusivist 
concessions granted by Uruguay and Brazil to foreign companies, I 
bave strong hope of а good understanding being reached." In con- 
clusion, President McKinley expresses his sense of the fitness of an 
international agreement whereby the interchange of messages over 
connecting cables may be regulated on a fair basis of uniformity. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.—Dzcomber 12th. The Corporation is inviting 
tenders for the supply and erection of (1) Lancashire boilers and Green's 
economiser ; (2) engines, dynamos, switchboard, condensers, feed -water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M. I. E. E., 7, Tower Buildings, N., 

ater Street, Liverpool, on payment of £1 1s. for each section, 
returnable as usual. | 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
Other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices " November 18th. 


Fleetwood .—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
pies bells. See our “Official Notices" December 2nd for par- 
ticulars. 


Leeds.—December 29th. "The Council ie inviting tenders 
for underground conductors, switchboards, &c., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, 8.W. See our Official 
Notices " for particulars, 


Salford.—December 15tb. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the followin 
plant for the Electric Light Committee. Section (1) boilers; (2 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechani 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
stoam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shoreditch.—December 18th. The Vestry want tenders 


for six direct-current rotary transformers. See our Official Notices 
November 25th. 


Stirling.—January 2ad. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamoe, pumps, 
piping, crane, accamulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Oonsulting engineer, Prof. A. B. W. Kennedy. See our 
" Official Notices " this week for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. F. C. 
Snell. See our “ Official Notices " for particulars. 


CLOSED. 


Hampstead.—At the last Vestry meeting, on the recom- 
mendation of the Lighting Committee, it was agreed to accept the 
estimates of the following firms for the supply of plant in connection 
with the West End Lane and Mill Lane arc lighting scheme:—For 
arc lamps and switches, Messrs Crompton & Co.; alternating lamps 
and switches, the Reason Manufacturing Co., Limited; aro lamp 

osts, Mr. J. Kershaw; street boxes and cast-iron pipes, Messrs: 


id Bros.; and arc lighting cable, rubber insulation, Messrs. W. T. 
Glover & Co. | А 


Shoreditch.—The Vestry on Tuesday resolved to accept 
the quotation of the British Insulated Wire Company to supply and 
lay conduits in the Haggerston District at a cost of 10s. 8d. per yard. 


FORTHCOMING EVENTS. 


Monday, December 12tb.—At 8 p.m. Society of Arts. “ Aostylene, 
by Prof. Vivian B. Lewes. Four lectures, Oantor 
Lecture IV.—The combustion of acetylene; acetylene 
burners; smoking and carbonising of burners; burners 
for heating; acetylene for gas engines; diluted acetylene 
and its applications. 

Wednesday, December 14th.—At 7.30 p.m. The Institution of Elec- 
trical Engineers (Students' Section), in the Library of 
the Iostitution. Paper on Notes on Electric Light 

tions," by F. W. Purae, Student. eV 
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DINNER OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


Tux tenth annual dinner of the Institution was held at the 
Hotel Cecil on Wednesday evening, Mr. J. Wilson Swan, the 
President, in the chair. Among the guests were the Right 
Hon. the Earl of Dandonald, the Right Hon. the Earl of 
Lichfield, the Right Hon. Lord Monkawell, the Right Hon. 
G. Shaw-Lefevre, Sir Richard Webster, Q.C., General Sir В. 
Harrison, Mr. W. Н. Preece, C B, Admiral Sir W. J. L. 
Wharton, Sir J. Crichton Brown, F.R.S, Sir Courtenay 
Boyle, and Sir E. Frankland. 

After the usual loyal toasts had been duly honoured, Sir 
Richard Webster rose to propose the toast of the evening, 
the “ Institution of Electrical Engineers." He said this year 
had robbed the Institution of two great lights, Latimer 
Clark and Dr. Jobn Hopkinson. He looked upon the 
Inetitution as the embodiment of the most extraordinary 
development of science of the Victorian era, It was true to 
say that the developments of electricity were practically 
taking place during the 60 yeara of Her Majesty’s reign. 
He referred to the pioneers ot land and submarine tele- 
graphy,men who were discoverers in an unexplored and 
trackless forest who had cleared away enormous difficulties. 
The present electrical engineer he considered the most 
powerful factor in modern scientific work. In coupling one 
name with the toast, he held that no man could more 
worthily represent the Institution than Mr. J. Wilson Swan. 
He (the speaker) had been associated with Mr. Swan, and 
had learned to appreciate the marvellous acumen he brought 
to bear upon his discoveries. 

The President, in responding, said if electrical engineering 
was not an ancient art, he thought it was a little older than 
the statement of Sir Richard Webster implied. That was 
impressed on his mind by the rhyme which he learned from 
an old sailor 60 years ago :— 

With spark that he caught from the skies 
He displayed the unparalleled wonder, 
And saw with delight and surprise 
That а rod could protect us from thunder. 
Electrical engineering then referred to was of a negative 
kind, preventing it from doing mischief. The difference 
between the time of Franklin and our day was tbat, instead 
of merely preventing it from doing mischief, electricity of 
Victorian times had been brought into eubjection, and had 
been made a useful, obedieat, and profitable servant. The 
Institution had been founded when the first great applica- 
tion of electricity was undertaken—telegraphy. 16 had, 
however, adapted itself to the wants of the times, and kept 
in the van of progress. It had twice changed its name, and 
twice modified its rules. They could congratulate themselves 
upon its present position; its revenue was increasing, their 
fiaances were sound, and they made both ends meet. In 
course of time there would be a local habitation which they 
could call their own. Referring to the statistical side of 
electricity, they could count their tramways by thousands of 
miles, their horse-power by hundreds of thousands, and their 
incandescent lamps by tens of millions. In concluding, the 


president made touching reference to the deaths of Mr. 


Latimer Clark and Dr. John Hopkinson. 

Rear-Admiral Sir W. J. L. Wharton, in responding for 
the Navy, said the service with which he was associated 
occupied а very different position to-day to that of some 
years ago. Electricity might claim а considerable share in 
that improvement, for electricity was no more at home than 
on board ship. General Sir Richard Harrison, on behalf of 
the Army, referred co the Army Telegraph Corpe, which he 
described as the finest in the world; it went all over the 
world, and did its duties well, They in the Army were obliged 
to the Institution for organising its electrical corpe, and wished 
it success. Mr. R. E. Crompton, commanding officer of the 
Electrical Engineers Volunteers, said that a great duty 
developed upon the corps in carrying out the work of their 
late commanding officer. He would not have the slightest 
difficulty in filling up the ranks to-morrow, but they must fill 
them with the right men. 

И Sir James Crichton Brown, in proposing the toast of 

Science,” said that electrical engineeis were not infected 
With pessimism. They had conferred great benefits upon 
humanity, and would no doubt do more; he coupled 


Mr. Preece’s name with the toast, who had done much to 
ү human intercourse, and also that of Prof, Ramsay. 

. Preece, in responding, said that the greatest civiliser 
was the engineer, first by the telegraph and then the railway. 
Prof. Ramsay, in responding, pointed out the importance of 
research and teaching going hand in hand. 

Major-General Webber, in submitting the toast of the 
* Guests,” referred to the number of industries with which 
the Institution was in touch. The Hon. G. J. Shaw- 
Lefevre and the Hon. W. P. Reeves briefly responded, 
and some time afterwards the proceedings terminated. 


NOTES. 


More Tesla Marvels,—The New York Herald of 
November 13th contains a sensational article on Tesla's 
recent inventions in wireless transmission of power. The 
article is full of inaccuracies evolved from the unscientific 
imagination of the reporter. Here are some of the gems :— 
Speaking of Tesla’s new generator, it is said: With a 
machine creating a pressure of millions of volta, Tesla lashes 
the vast ocean of electricity of the earth into a cyclonic 
storm. Instantly the waves spread in all directions through 
the universe of matter.” By this we are led to believe that 
Tesla transmits power by means of electric waves. This 
may, as a matter of fact, be true, but, nevertheless, Tesla 
expressly repudiates this mode of transmission in his specifi- 
cation. A description, with an illustration, is given of 
Tesla’s new torpedo boat, which, however, appears to be 
merely controlled from the shore by Tesla currents. The 
mo-ive power is an old-fashioned battery of accumulators on 
board. Moreover, the controlling is not done by the new Tesla 
current?, but by a species of Marconi telegraphy. At least, 
there is a coherer on board the boat, and this is affected 
by electric waves sent by an oscillator * which may be tucked 
away in one's pocket like а cigarette case.” Since the gene- 
rator of Tesla’s high pressure air-piercing currents contains 50 
miles of wires, it is not very suitable for carrying in the 
pocket. Oa turning a little crank, the generator gives forth 
two waves at each half-turn. “The effect of these is like 
that of the vibrations produced by the voice in a telephone. 
Oa the vessel to be controlled is a broken electric circuit, 
loose metallic particles of a metallic oxide being at the point 
of separation.” By means of the coherer, which is evidently 
what the reporter is describing, electric circuits are closed on 
board the torpedo boat, which control the rudder and the 
battery which furnishes the motive power. We imagine 
' Tesla i3 not the firet to propose the application of electric 
wave telegraphy to control the movements of an electric 


torpedo boat. 


Lighting by Atmospheric Electricity.— Mr. W. A. 
Eddy, of Bayonne, N.J., according to the New York World 
of November 20th, professes his ability to light New York 
by atmospheric electricity. His modus operandi, as far as 
we can make it out from the somewhat vague and sensational 
account published by our contemporary, is to suspend a 
collector, consisting of a sheet of tinfoil, by means of kites, 
at a considerable height in the air, In one experiment 
described the height was 1,800 feet. A thin copper wire 
looped to the kite cable brings the current to the interior 
coating of a Leyden jar, between which and the outer coat- 
ing а stream of sparks pass, which forms the source of light. 
A rod of carbon may be used to intensify the effect. Mr. 
Eddy has found that the height to which he has to send his 
collector, in order to get the necessary discharge, depends 
greatly on the humidity of the atmosphere as measured by the 
wet and dry thermometers at the surface of the ground; the 
drier the air, the higher mast the collector be suspended. 
Very thin copper wire (‘080) was used, and even less than 
this size can be employed. Me. Eidy found that 
India-rubber gloves were not a protection against the high 
tension sparks drawn from the clouds, and experimenters 
would do well to remember the fatal results of some of the 
early experiments in this direction. Мг. Eddy fourd that 
the safest plan was to wind his kite cable on a barrel of dry 
wood. But why not adopt the easier method of employing 
eddy currents. | 


— 
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The Copper Market.— With reference to our note of a 
fortnight ago upon the rapid advance in the price of refined 
copper (see ELECTRICAL Review, November 21st), the last 
statement of Messrs. R. H. Merton and Co. shows that the 
RE is still rising, the increase for the 15 rig ending 

ovember 30th last having been equal to 7s. 6d. per ton. 
The prices of G.M.B.'s at the latter date was £56 28. 6d. per 
ton, as compared with £43 2a, 6d. on November 30th, 1895, 
and £48 only 12 months ago. The rise has, however, 
had the effect we predicted in our last note of increasing the 
shipments from foreign countries to Europe, and the stock 
of copper in English and French porta, and afloat thereto, 
has increased by 987 tons during the last 15 daya, the total 
now being 26,897 tons. For the month ending Novem- 
ber 30th the total supplies were 20,240 tons, and the total 
deliveries 19,241 tons; while for the 11 months of this 
year the total supplies have been 208,253 tons, as against 
218,311 tons delivered. The figures for the corresponding 
11 months of 1897 were 203,382 tons and 205,168 tons 
respectively, во that the increase in the consumption of 
copper in Europe in 1898 has not been so marked as one 
would have expected from the active demand. Cable manu- 
facturers and otters using large amounts of copper for 
electrical purposes will require to watch the market carefully 
before covering their requirements forthe coming year. Our 
own impression is that the present high prices of copper will 
not be maintained during 1899. 


Bearing Stresses.—During a recent discussion of the 
Engineers’ Club of Philadelphia, one of the speakers sug- 
gested an idea for calculating bearings. Apart from differ- 
ences of materials and continuity, and constancy or 
otherwise of the motion and pressure, which conditions 
could probably be met by a coefficient, there remains the 
weight per unit area and tbe speed of rubbing. It is sug- 
gested that the unit pressure in pounds and the velocity 
should be multiplied to give a product somewhat confusingly 
termed “foot-pounds.” But this product varies во much 
when taken from different satisfactory bearings, that it is 
clear both factors must not come into the equation on even 
terms. Speed may increase but does not demand an equal 

roportionate decrease of pressure. Thus main shafts may 
be given a maximum product of 50,000, but crank pins may 
go as high as 200,000, which is due to greater movement 
and less constant pressure. Such a rule might be worked 
out that would be useful as a guide, though it could not be 
made rigid. It can never be known under what conditions 
a machine may have to work, so that there can be no fixed 
rule. In many cases & maker must provide for where his 
experience tells him conditions are unusually bad. 


A Steam Boiler Furnace.—Mr. William Kent, of 
Passau, New Jersey, has designed a furnace particularly for 
steam boilers of the water-tube type, which use bituminous 
. coal or other fuel containing a large quantity of tarry or 
gaseous matter, and which in burning distils a | amount 
of combustible gases. Trade and Industry says that in the 
operation of this furnace with ordinary grates and with 
bituminous coal or other gaseous fuel the alternate method of 
feeding coal is erred—that is, the fresh coal is spread 
alternately on the right and left sides of the grate, an 
interval of some minutes of time elapsing between the feed- 
ing on the right and on the left sides. Immediately after 
fresh coal is put on one side of the furnace dense amoky 
gases arise from it, which in the usual boiler-setting 
would pass out of the chimney unburned, since in the 
ordinary setting there is nc means provided for mixing with 
them an abundant supply of highly heated air; but in this 
furnace such air is supplied through the bed of partially 
burned and very hot coal and coke on the other side of the 
grate. When antomatic or mechanical stokers are used of 
the type which causes the coel to gradually move from the 
front of the furnace to the rear, dense smoky gas arises from 
the front portion and clear hot gas with an excess of air 
from the rear portion. In the ordinary setting of a water- 
tube boiler when such stokers are used, the two currente, 
one of вшоКу and the other of clear gas, pass directly 
upward into the gas passage through the tubes and do not 
become mixed until they have been cooled by the heating 
surfaces of the boiler below the temperature of ignition. 


Galvanometers and Magnetic Dip.—Mr. A. P. Trotter, 
the Cape Government electrician, writing to Nature from 
Cape Town on November 9th, says that while the variation 
of magnetic dip in Europe (from abont 71° in Aberdeen to 
58° in Rome) probably gives little, if any, trouble to users 
of compasses and portable horizontal galvanometers with 
pivoted needles, the dip of about 58° fo the south at the 
Cape is sufficient to disturb seriously such instruments. “I 
have seen several galvanometers which were useless until re- 
adjusted; these, having been sent out by makers of high 
reputation, were thought to have received damage on the 
voyage. I learn that it is a matter of routine in the Post 
Office to correct all new instruments for dip. Small pocket 
compasses are not appreciably affected, because the centre of 
gravity of tbe needle is generally well below the point of 
support, and prismatic com в escape, probably, on account 
of the weight of the card. Instrument makers could easily 
arrange a small magnetic field in their testing rooms, with & 
dip to the south of about 60°, in which to adjust instruments 
intended for the Cape or Australia." 


An Improved Dynamo for Three-Wire Circuits.— 
Up to a few years ago the three-wire system was employed in 
all large isolated plants and small low tension stations by 
reason of the large saving in copper over the two-wire 
system. It was found, however, says the Zlectrical World, 
that where the all-day load was less than the capacity of two 
of the standard units employed, the losses in operating the 
small or lightly loaded machines offset the saving in copper 
at full load. Therefore, in most planta recently installed the 
simple two-wire system has been adopted, and many small 
stations are now using this system with 250-volt lamps, 
although the higher price of such lamps and their lower 
efficiency largely offscts the saving in copper. Several 
methods have been devised for supplying a three-wire system 
from a single machine, with small motor-generators to 
balance the system, a few machines having been built with 
double armature windings and two commutators. All 
of these methods, however, have been more or less com- 
plicated, and none will operate when the system is 
considerably ont of balance. There has lately been 
placed on the market a machine that, it is claimed, 
will supply a three-wire system and maintain the voltage 
with any distribution of load. It is of the usual multipolar 
coxstruction, with single armature winding, single commu- 
tator, &c. It differs from ordinary machines only in the 
manner of exciting the fields, which is a modification of the 
multi-cirenit system developed by Mr. Rushmore in his 
multi - voltage дулатов, motor dynamos and multi-circuit arc 
machine. There is now running at the Rushmore works, 
in Jersey City, a 80-kw. machine supplying a three-wire 
system that fulfils 


the oonditions of two 110-volt 


machines in series, It will deliver ita entire output at 220 
volta, or at 110 volta, and one side may be loaded to 75 per 
cent. of the total kilowatt capacity of the machine withont 
loss in efficiency and without interference with the other 
side, which may or may not be loaded. The brushes are 
fixed, and there is no sparking with any distribution of load. 
One side of the system may be kept constant at any voltage, 
and the other raised or lowered to any extent without the 
least interference. 


-— — 


Forthcoming Action.—We understand thst there will 
shortly be heard in the Law Courta an action which has been 
brought by Mr, G. E. Heyl Dia against Messrs. W. T. 
Glover & Co., Limited. Mr. Heyl Dia seeks to recover 
damages for alleged wrongful determination of an agree 
ment whereby he was employed as superintendent engineer 
of the company for a period of five years, and makes 
other claims with reference to his invention of the insu- 
lating material known ав Diatrine, the sole right to 
which is claimed by the company. 


Presentation.— On Friday last, Mr. A. T. Cummins was 
the recipient of a handsome “Tantalus Liqueur Cabinet 
on the occasion of his resigning the position of chief assis- 
tant engineer at the Leyton electricity works. The presen- 
tation was made at the works by Mr. H. C. Bishop, chief 
engineer, on behalf of the engineers and staff. 


——— ——— i 
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Influence of X Rays on the Luminosity of Gases, 
—When a tube containing gas, at low pressure, is exposed to 
electrical oscillations, it becomes luminous when the pressure 
is reduced sufficiently, but if exposed also to the inflaence of X 
rays the pressure at which luminosity occurs is increased. 
This effect of the rays was recently examined quantitatively, 
and the sub-joined table gives the pressure at which the gas 
becomes luminons—(I.) by the oscillations alone; (II.) by 
the simultaneous action of X rays; (III.) gives the percentage 


increase: 


Molecular weight. I. JI. III. 
Haz BEEPS 

Hydrogen И - | 71 mm. | 94 mm. 324 
xygen m bat .. 32 | 51 „ 63 „ 3833 
Methylic alcohol ... ur 32 175 „ 275 „ 571 
Ethylic alcohol ... .. 46 165 „ 26 „ 57 5 
Ethylic ethor e 74| 14 „ 24 „ 643 
Chloroform ... T .. 119 10 „ 18 „ 800 


The influence of the X rays increases with the molecular 
weight and molecular complexity of the gas. Alexander de 
Hemptinne, writing in the Zeitschrift für Physikalische 
Chemie, 1898, No. 26, p. 165, says that he does not consider 
the effect to be due to decomposition into atoms, or ious, 
and advances, with reserve, the hypothesis that a certain 
mobility is ше to the ether by the rays, and this causes 
acceleration of the intramolecular oscillations, and hence, 
under the influence of the electrical oscillations, causes 
dissociation of some molecules, and brings about a multitude 
of minate discharges from molecule to molecule. As the 
luminous gas in a vacuum tube has conducting properties, 
the author considers it possible that it also, like metals, 
would absorb the X rays, but experimenta show that this was 
not the case, the luminous tube being as transparent in this 
respect, as a non-luminous tube. 


Northampton Institute.—To-night from 7 to 11 p.m. 
the first annual members’ and students’ converaszione and 
exhibition will be held at the above institute. There will 
be various lectarettes in the course of the evening, includ- 
ing one by Dr. Mullineux Walmsley on “ Wireless 
Telegraphy." There will be telephones connected to the 
theatres, swimming and other displays, and a programme 
of musical selections will be performed by Madame Sopbie 
Davies mandoline band.  Exbibitions in the various 
laboratories and workshops will also form part of the pro- 
ceedings. 


Lectures.—A course of free lectures on Magnetism and 
Electricity at Rest,” fully illustrated with experiments. is 
now being given every Thursday evening, at 8 p.m., by Mr. 
J. W. Waghorn, D.S». (London), in the Society of Friends’ 
Mission Hall, Roscoe Street, Bunhill Row, E.C. These 
lectures are promoted by the St. Luke’s parochial charities, 
In conjunction with the London Society for the Extension 
of University Teaching. 


Electrolytic Effects at Dayton.—New York Electricity 
states that а curious state of things was observed in investi- 
gating the electrolysis of water-pipes in Dayton, O.; 
it was fonnd that stones and pebbles near the pipes 
In some cases seem to have been electroplated with the 
metal of the pipe, a circumstance which one of the experts 
believes has never been observed before, 


The Royal Society.—Among the papers down for 
reading Jerterday afternoon was one by Mr. S. R. Roget on 
. ‚н of Prolonged Heating on the Magnetic Properties of 


Appointment.—Mr. Thomas Mackenzie, district manager 
of the National Telephone Company at Inverness, has been 
appointed manager of the Mid-Lanerk district, with his 
heacquarters at Hamilton. He will be succeeded in Inver- 
ness by Mr. Rodger, district manager, Barff, 


o, Blackpool Tramways.—It is stated that the Blackpool 

uncil bas stopped work on the conversion of the conduit 

ram system to the overhead trolley until the General Par- 

as 5 has cn E to go further into alternative 
* The Council is i | 

of the conduit о E Ys = uenced by the financial success 


The Waterloo and City Again.—It is stated that last 
Monday morning another breakdown occurred on the 
Waterloo and City Railway, with the result that for some 
time only one line of metals could be used. 


Appointment Vacant.—The Hull Electric Lighting 
Committee wants a mains superintendent at £120 per annum. 
See опг “ Official Notices.” 


Portraiture.—Our contemporary, the Machinery Market, 
every month makes a strong feature of the рез element, 
and gives а separate sheet photograph of the subject of its 
opening article. The December issue gives the place of 
honour to Mr. W. Н. Patchell, A.M.I.O E, &c., the engineer- 
in-chief to the Charing Cross and Strand Electricity Supply 


Company. 


Scholarships.—The following is а list of scholarsbips 
awarded in connection with the present Session, 1898-99, of 
the Central Technical College, Exhibition Road :—Cloth- 
workers’ Scholarship, £60 а year, to A. J. Cook ; Mitchell 
Scholarship, £50 a year, to R. H. Collins ; John Samuel 
Scholarship, £30 and free education, to F. C. Houn:field ; 
Institute's Free Studentships to К. Н. Buckie, A. W. Harrold, 


and W. H. P. Brounger. 


Personal.—We understand that the technical editorship 
of the Trade Unionist is being taken over by Mr. W. С. 


Bond, 
ure STE 


NEW COMPANIES REGISTERED. 


Doulton & Co., Limited (59,718).— This company was 
registered on N ovember 29th, with a capital of £750,000 in £1 share 
(350,000 £5 per cent. cumulated preference), to acquire the business 
carried on as “ Doulton & Co,” at Lambeth, Rowley Regis, Burslem, 
St. Helens, Smethwick, Paisley, Paris, Liverpool, Manchester, 
Birmingham and Glasgow, to adopt an agreement with H. L. Doulton, 
aud to mauufacture, sell, and deal in Doulton ware, Lambeth-faience, 
plain and art stoneware, earthenware, chins, fire-clay, bricks, tiles, 
electrical and art pottery, glass, &c. The first subscribers (each with 
one share) are:—H. L. Doulton, and R. D. Doulton, High Street, 
Lambeth, potters; B. Hannen, 4, Pembridge Place, W, gentleman; 
W. A. Turnbull, J.P., Oaklands, Hildenborougb, Tonbridge; Mrs. 
J. M. Doulton, Bowling Green House, Putney Heath; Mrs. S. L. 
Hooper, The Knoll, Patney; Miss K. D. Doulton, 38, Hyde Park 
Gate, B. W. The first directors (to number not less than three nor 
more than seven) are L. Doulton, Ronald D. Doulton, 
Benjamin Hannen and Wm. A. Turnbull; qualification, £100; re- 
muneration, £400 each per annum, with £500 for the chairman. 


Electric Automobile Syndicate, Limited (59,714).— 
This company was registered on November 29th, with a capital of 
£900 in £10 shares, to acquire, own, and work certain patents and 
rights, and to manufacture, sell, and deal in electric vehicles, motors, 
machinery, &c. The first subscribers (each with one share) are :— 
Herbert E. Cohen, 2 and 8, John Bright Street, Birmingham, India- 
rubber manufacturer; Harry Richardson, St. Ermins, Westminster, 
director ; Albert Brown and Frederic Brown, 28 to 30, Great Eastern 
Street, E. C., merchants; Edward A. Cohen, 172, Sutherland Avenue, 
Maida Vale, W., merchant ; J. S. Blanckensee, 68, Priory Road, N.W., 
gentleman; Joseph B. Simmons, 7, Taviton Street, Gordon Square, 


W. O., costumier. Registered without articles of association. R:gis- 


tered ( се, 1, St. Swithin’s Lane, Е.О. 


Hiram S. Maxim Electrica] Corporation, Limited 
(59,728).—Tbis company was registered on November 30th, with a 
capital сї £250,000 in £1 shares, to adopt an agreement with the 
Hiram 8 Maxim Electric Lighting and Eoginoering (Pioneer) Syndi- 
cate, Limited, to acquire an invention as applied to electrio lighting 
by Н. В. Maxim, and to carry on the business of electricians, elec- 
trical engineers, electrical apparatus manufacturers, suppliers of 
electricity, &o. The first subscribers (each with оре share) are :— 
M. E. Williams and G. Neville, Winch ster Hou:e, E. O., solicitors; 
J. de Meray, 1, Rutland Gate, Hyde Park, gentleman; M. Devenisb, 
7, Cavendish Place, W., gentleman; G. Terrell, 8, Oopthall Oourt, 
E O., solicitor; F. A. Eoglieb, Addiogton Park, Surrey, gentleman; 
A. H. Engli-h, Warnford Court, E.C., gentlemen. The first directors 
(to number not less than two nor more than seven) are to be ncminated 
by the subscribers; qualification, £500; remuneration, £250 each per 


annum, and £500 for the chairman. 


. Telephone Construction Company, Limited (59,742). 
bis company was registered on December lst, with a capital of 
£20,000 in £1 shares, to enter into an agreement, dated November 
28th, between George Hooper, of the one part, and David O. Roberts 
(on behalf of the company) of the other part, to establish, work, 
manage, control, and regulate telephone exchanges and electric light 
works, and to carry on the business of a telephone, telegraph and 
electric light, heat and power supply company. The first subscribers 
(each with one share) are:—Lou Schramm, Evelyn, Belgrade, 


— 


— —j— 
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Hampton-on-Thames, electrical engineer; William G. H. Monypenny, 
Hadlow, Tonbridge, gentleman; Robert Curzon, 14, Grafton Street, 
W., gentleman ; George Hooper, 21, Lincoln Road, East Finchley, 
gentleman; James H. Steinhardt, 23, Paget Road, Stamfprd Hill, 
agent; James A. Brymer, 20, Maclise Road, Kensington, W., merchant; 
and James Phillips, 148, Great Dover Street, B.E, clerk. The first 
directors (to number not less than four пот more than seven) are to 
be nominated by tbe subscribers; qualification, £100; remuneration 
as the company may decide. Registered ссе, 17, Gracechurch 
Street, E.C. 


S. M. Van Hinden Electrical Company, Limited 
(59,746).—This company was registered on December 2nd, with a 
capital of £1,000 in £1 shares, to enter into an agreement with 
Solomon J. Van Hinden, and to carry on at Liverpool and else- 
where the business of electrical and mechanical engineers, electricians, 
electrical apparatus manufacturers, suppliers of electricity, mer- 
chants, concessionaires, patentees, financial agents, &c. The first 
subscribers (each with one share) are :—Alfred J. Vickary, 46, Lidder- 
dale Rosd, Liverpool, merchant ; Solomon M. Van Hinden, 3, Lord 
Street, Liverpool, agent; Jobn Beynon, 34, Devonshire Road, Forest 
Hill, S. E., book-keeper; Miss Gertrude Vickary, 50, Alderson Road, 
Liverpool; Isaac Gorfunkle, 50. Stanley Road, Bootle, furnisher ; 
Wolfe Gorfunkle, 209, Great Homer Street. Liverpool, furnisher; 
and Mrs. Elizabeth Vickary, 46, Lidderdale Road, Liverpool. The 
first directors (to number not less than two nor more than five) are 
Alfred J. Vickary and Solomon M. Van Hinden; qualification, £100; 
remuneration, £100 each per annum. 


British Schuckert Electrical Company. Limited 
(59,762).— This company was registered on December 3rd, with a 
capital of £200,000 in £10 shares, to carry on in Great Britain, her 
Colcnies, and dependencies the business of electrical snd general 
engineers, suppliers of electricity, electrical contractors, electrical 
apparatus manufacturers, mechanicisns, cable and wire manufacturers, 
copper smelters, &c. The first subscribers (each with one share) are :— 
H. Alderson, 6, Hyde Park Street, W, major-general; P. A. Mac- 
mahon, k 2, Shaftesbury Avenue, W., major (retired); F. Manuelle, 57, 
Gracechurch Street, E.C., merchant; E. Kraftmeier, 54, Parliament 
Street, B.W., managing director of a company; F. T. Eggers, 11, 
Poitland Place, W., gentleman; H. E. Golding, 99, Cannon Street, 
E.O., solicitor; H. J. C. Wells, 14, Minster Road, West Hampstead, 
clerk. The number of the directors is not to be less than three nor 
more than eleven. The first are Major-General Sir Henry Alder- 
воп, A. Hassler, Percy A. Macmahon, Edwaid Kraftmeier, Frederic 
Manuelle, and Е. T. Eggers (managing director); qualification, E200; 
remuneration, 1] per cent. each on all profits, after the páyment cf а 
4 per cent. dividend on the ordinary shares. : 


OFFICIAL RETURNS OF ELECTRICAL . 
- COMPANIES. . 


. Alderley Edge and Wilmslow Electric Supply, 
Limited (47,663).—This company’s return for 1897 was filed on 
September 28th. The capital is £30,000 in £1 sbares; 7 shares have 
been taken up, and 28. 6d. per share has been called, 7s. 6d. has been 
paid, and 10s. is in arrears. | 


Monte Video Telephone Company, Limited (27,208). 
— This company’s annual return was filed on November 14th. The 
capital is £1€0,000 in £1 shares (87,000 preference); 84,000 prefer- 
ence and 71.000 ordinary shares have been taken up and are con- 
sidered as fully paid. ; | 


Harry W. Cox, Limited (57,703).—This company's 
statutory retarn was filed on October 18th, when 1,505 shares were 
teken up out of а capital of £2,000 in £1 shares. Three *bares have 
2s. 6d. per share considered as paid, and £1 per share has been called 
and paid on 1,502 shares. ; 2S0 


Wireless Telegraph and Signal Company, Limite 
(53,403).—This company's annual return was filed on October 28th, 
when the cspital of £100,000 in £1 shares was fully pees | ; 60,000 
shares ate considered as paid, and £40,000. bas been paid on the 
others. The capital has since been raised to £200,000. 


Venezuela Telephone and Electrical Appliances 
Company, Limited (31, 305).— This company’s annnal return was 
filed on November 19th. The capital is £85,000 in 70,000 shares of 
El each, and 1,500 shares of £10 each. All the former and 860 of the 
latter have been tsken up, and 56,506 £1 shares are considered as paid. 
e full amount has been called on the reat, and £22,094 bas been 
pei 


CITY NOTES. 


London? Electric Cab Company. 


Мв. Н. H. MuLLISERB (chairman) presided over a general meeting of 
the sbareholders of the London Electric Cab Company, held on 
Monday at the Westminster Palace Hotel, and in moving the adoption 
of the report, said the reason the meeting had not been called at an 
earlier date waa that the board might present the result of a full 


year's working, and also that they might be able to announce that the 
new premises were completed, and that the macbinery for making 
the electricity was in full working order. 'The premises were now 
completed, and the electrical plant and machinery had been running 
&bout three weeks, and was entirely satisfactory. 'They were also 
anxious to get completed some new arrangements каршы accumu- 
lators, and that morning those arrangements had been completed, 
At the statutory meeting it was pointed out that, in the opinion of 


the directors, it was certainly advisable, even at the risk of being 


blamed for not getting to work quickly enough, to proceed with the 
greatest caution. Nothiog would have been easier than to have put 
in hand а large number of cabs; but in а new industry like that, 
they would have found themselves in an awkward position to have 
spent all their capital, and then not have had perfect cabs, 
They commenced by building 12 cabs; but although these 
cabs were praised sky bigh both by the general and scientific 
ress, they who were behind the scenes knew they were not perfect 
or their requirements. Some of those cabs were altered, and they 
built some new ones, until they had 24 in use. The public caught 
on,” and the cabs were in enormous demand, and they were used 
probably more than any hansom with two horses in London. Those 
cabs were a great improvement, but still they were not satisfied, 
They started a system of entering every complaint and every break- 
down whatever, and the number of those breakdowns and complaints 
at the time made them all very unhappy, and they went to the 
bottom of each complaint and localised them, and they found they 
arose from five different causes. It would not be policy to go too 
minutely into what those causes were, but four of them were 
mechanical or electrical, and the fifth, which was one of the most 
serious, was the rubber tyres. The result of their energy in rectifying 
those complaints was, that they did not now bae one-fiftieth of the 
complaints and troubles that they were baving. They bad gua- 
ranteed the drivers for any loss they might sustain owing to 
breakdowns, and although they treated that guarantee in 
а most liberal spirit it was not now costing on an average 144. 


vehicle per day. There was no doubt that no vehicle in London 


would satisfy the public in these days unless it was fitted with 
India-rubber tyres. He recently heard it said by a gentleman on the 
Continent, who was a large manufacturer of motor carriages, that be 
was convinced the success of motor carriages in the future depended, 
not on the accumulators or on the motors, but on the possibility of 
obtaining a rubber tyre which would support the severe strain He 
(the chairman) agreed to a large extent with that opinion, for he 
must admit that a great part of their loss had been in connection with 
rubber tyres. Shareholders might reasonably complain that this 
ought to have been realised when the company was formed. Unfor- 
tunately, however, they had not had the experience of running 50 
miles a day regularly to go on, and he did not think that there was a 
man living, whatever his knowledge of tyres might have been, who 
would have realised what they had since found ont, vis, the 
enormous difference in the wear of the rubber tyre of an electrical 
motor carriage compared with that of а horse-driven vehicle. First, 
there was the wear owing to the enormous weight; secondly, there 
was the “creeping” cf the tyre caused by the vehicle being propelled 
by the friction; and thirdly, there was the question of the hardness of 
the rubber in order to prevent skidding. Of course, there had been 
plenty of motor carriages built previous to their establishment, 
including several very successful electrical carriages made under their 
patents, but no motor carriages except their own, before or since, had 
been running regularly 50 miles a day, which showed up the weak 
pointe, such as in the tyres, which no amount of foresight could have 
prevented. They experimented with six or seven different sorts with 
more or less success, and he thought they had now hit uponone which 
could get over their troubles. The makers also seemed confident 
about it, as they proposed to guarantee their durability for nine 
months. Their cabs made slightly more noiee than at first, and that 
was owing to the chain that they had had to substitute for the one 
they employed at first. At their inaugural meeting, Mr. Preece con- 
gratulated them particularly on the chain they were then using, but 
they found afterwards that it would not stand the severe strain of 
regular use, and so they had had to substitute the present one. They 
had also had considerable trouble with their drivers. They did not 
wish to be unreasonable with the drivers, but at the same time they 
had the interests of the shareholders to consider. They had had 
three strikes, but he was plessed now to say that things were on А 
friendly footing, and that neither side had any grievance against the 
other. All the drivers were now paying the full Asquith award 
without any reduction. The intention of the directors was in the 
future to do all they could to develop the private line trade, which 
they believed would be more profitable by gaving wear and tear and the 
Scotland Yard license, and from which they would also obtain a slightly 
increased price. They bad some customers—for example, Prince Henry 
of Orleans—who much preferred their cabe to any form of horse-driven 
vehicle, and who were willing to hire them for extended periods. 
They confidently believed that there were many others who would 
also be glad to do so аз soon as it was known that the company was 
in a position to supply them. They had at least shown a better 
practical result in the motor industry than the whole of the other 
motor companies, although their capital was small in comparison to 
some of them. It had been said that their cabs should have been 
built differently in every respect, but he would point ont that а com- 
y had been started in Paris which were giving the same vehicle, 
uilt under the same pattern as they had. They had heard a great 
deal about the French being the pioneers of the motor industry; but 
as far as electrical vebicles were concerned, they absolutely copied 
that company. They had also bad trouble with the electric current 
and the accumulators. They started with contracts with the London 
Electric Supply Corporation for current, and with the Electrical Power 
Storage Company for cells. The contracts were drawn up with the 
greatest care, and, to judge from their length and the amount of 
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argument, one would have thought that every possible contingen 
had been provided for. But electricity and Ep LIB sire were things 
which were not amenable to contracts, and, as they knew, the unfore- 
seen always happened. He considered that they had been unfairly 
treated by the London Electric Supply Corporation. Possibly they 
might have beaten the corporation if they had had a law suit, but it 
would have been a very big one. However, they had terminated 
their agreement with them, and had laid down plant for manufac- 
turing their own electricity. That plant had been in working order 
for a month, and appeared to be extremely satisfactory. Their elec- 
tricity now was not costing them a quarter of the amount which it 
was actually costing them before. He said actually costing them 
because, when they took into consideration loss from the cells stand- 
ing idle, &c., the actual cost was very different from the nominal 
; ad they from the start obtained their electricity as 
now, the loss stated in the balance-sheet would have been 
very different. In order to uss tha electricity of the 
London Electric Supply Corporation, they had to go to a 
large expense to purchase motor generators, but he was pleased 
to tell them that through the good offices of their consulting engincer 
they had beer able to get rid of them without loss. With 
regard to accamulators, the Electrical Power Storage Company 
had given them an immense amount of trouble in the past, but they 
had now practically settled on a contract which they balieved would 
por much more satisfactory to both parties. Another scheme had 
occupying the earnest attention of the directors, and that was, 
not to purchase any more accumulators, but to hire them, and that, he 
thought, would come about. He could assure them, however, that 
accumulators would not prove a barrier to their success, which во 
many people confilently predicted when they first formed. They 
had purchased a piece of land adjoiniog their premises in Queen 
Street, and there they were erecting suitable premises. They had 
now realised that the day of experiments had gone by, and that the 
undertaking now being. a commercis] one, a manager must be 
appointed, and that such manager must have a very considerable 
knowledge of electricity. They had appointed Mr. J. Grice Statter, 
who, he believed, would do a great deal for the company. Proceeding 
to deal with the balance-sheet, the chairman raid that of tbe autho- 
rised capital of £150,000, £75,000 was subscribed, aud in respect to 
the last issue, they issued the capital at a premium of 2з. 6d. H» 
knew opinions were divided as to the advisability of that premium, 
but at the time the cabs were in enormous demand, ard they could 
have supplied a hundred times as many if they had had them, and 
they did not think new shareholdera ought to have come in on the 
same terms as the old ones. Their new cabs were now nearly all 
completed, and would all be at work by the middle of January. It 
was рр very shortly to make an issue of debentures, and 
they believed that £12,000 would be amply sufficient; but in 
order to be on the safe side, the £12,000 would be part of 
an issue of £15,000, which would be recommended to ba 
issued at a future period if required. The loss stated in the balance- 
sheet of £6,207 15s. 6d., although stated as a trading loss, must not be 
looked upon quite in that light. The balance-sheet covered a period 
of 20 months, and the loss in connection with construction experi- 
ments occurred during that time. Noone deplored that loss more 
than the directors. They believed the statements made in the pro- 
spectus would be realised, but they had not the knowledge they had 
Dow. Their cabs had run nearly 200,000 miles, and nothing 
apprcaching that had ever been done before with accumulators. The 
experience had cost them a good deal, but it would prove a valuable 
asset. He was as certain now as when the company was started that 
electrical traction was the future motive power for trade vehicles in 
London. He thought they might congratulate themselves on the end 
of their troubles. Their expenses were enormously reduced and 
experience had taught them what was really required, and they con- 
fidently believed that when they met the shareholders next year they 
would be able to show a far more eatiafactory result. 

The Hon. Вкстмагр Ввосанам seconded the motion, aud said 
that the experience they had obtained was, on the whole, not dearly 
bought. They made inquiries of all the experts, but they found that 
they really knew nothing about it. They had had absolutely to find 
out everything they had tried. They thought they were doing a very 
olever thing when they made the agreement with the London Elec- 
tric Supply Corporation, but in the end they had had to put down 
their own plant, and they saved £50 a week. Now things were on ө 


‘different footing, and he believed next year they would have а very 


different tale to tell. 

Mr. Grem characterised the report as the most disappointing he 
had ever seen. For nearly two years the shareholders bad received 
nothing to show how the company was going on, and he saw nothing 


ia the chairman’s address to account for the disastrous result. He 
thought the shareholders should have been called together when the 


new capital was issued and have bad the position of affairs explaiced 
them. He would like t2 know the number of cabs they had, and 
what were the average receipts, and also the expenses, and then they 
could form some idea of whether they were likely to work at a profit. 
Qaestions were also asked by Messrs. W. J. Robinson, Fordham, 
Westwood, Col. Day, and others. 
í The Снатвман, in reply, said the last contract price for making 
he cabs by the Gloucester Waggon Company was £152. The loss 
of the company was caused by the troubles they had had. The 
DLE of cabs to-day was 71, but they were not all in actual use. 
ree hoped, however, by January 16th that 76 cabs would be in use. 
15 weight, he could see no way of reducing the weight of the cabs 
карк someone could invent а lighter accumulator. They had 40 
ca 55 absolutely licensed, but there was no limit to the number of 
с : they could put on the streets directly it was an established fact 
at electric cabs were practical, as they would have no farther 


эрле except to buy the new cabs. 


report was then adopted. 


The West India and Panama Telegraph Company, 
Limited. 


Tas report of the directors and the accounts for tho half-year ended 
Jane 30th, 1898, to be sabmitted to the forty-third ordinary general 
meeting, December 14th, 1898, states that the directors submit the 
accounts for the six months ended June 30th, 1898. The amoant to 
credit of revenue is £39,612 14s. 21., against £38,209 14s. 4d. for the 
corrasponding half-year of 1897, and the expenses have been 
£21,704 17s. bd. against £21,426 178. 10d., leaving a balance of 
£17,907 163. 9d., which, with £721 10s. 10d. brought from last 
account, makes а total of £18,629 7s. 7d., with which it is proposed 


to deal as follows :— 


First preference shares— £ в. d. 
Dividend, six months to Jane 30th, 6s. per share ... 10,368 18 0 


Second preference shares 


Dividend, six months to June 30th, 6s. per sbare ... 1,400 14 0 


Ordinary shares— 
1s. 6d. per share (free of income-tax) T .. 6,624 1 6 
Balance to current half-yeat's account :s 235 14. 1 


£18,629 7 7 


The shareholders will be glad to know that during the recent war in 
Cubs and Porto Rico, the cables landed ia those islands were maiu- 
tained in good working order, thus enabling the company to handle 
an increased volume of traffic arising from press and official messages. 
The traffic receipts for the six months, as compared with the corre- 
sponding period of 1897, show an increase of £6,738 2:. 94, and the 
revenue of the current half-year is also considerably in excess of that 
for the corresponding period, but is tending gradually to resume its 
normal limits. The expenses of repairing cables daring the half-year 
amounted to £8,907 33. 4d., being £148 3s. 9d. more than those for the 
corresponding period. The directors have pleasure ia stating that, 
during the current half-year, the new cables referred to ia the last 
report, have been successfully Jaid between Grenada, St. Lucia, and 
Bt. Croix, in substitution for the old Trinidad-St. Croix line, and that 
the Trinidad-Grenada section has alao been duplicated. Tae laying 
of these cables has considerably strengthened the company's duplicate 
system. The sbareholdera are aware that in September a disastrous 
hurricane passed over Barbados and St. Vincent, causing great loss of 
life and property and wide-spread suffering and distress. Fueling 
confident of the shareholders' approval, the directors immediately 
forwarded to the Lord Mayor's Relief Fund a donation of 250 guineas 
in order to express the sympathy of the company in the heayy calamity 
that had b2fallen those islands. The messages relating to the relief 
of the distress have been sent free of charge over the company’s 
system, and the directors succeeded in having this privilege extended 
across the Atlantic. Two of the company's cables at St Vincent were 
interrupted, and the landlines ia Barbados, St. Vincent and St Lucia 
were wrecked by the hurricane, entailing considerable expense for 


repaire. 


b 
— —M m 


British Electric Traction Company. 


Ax extraordinary general meeting of the members of the British 
Electric Traction Company, Limited, was held yesterday week, at 
Donington House, Norfolk Street, W.C., under the presidency of Bir 


Charles Rivers Wilson, G. O. M. G., О.В. 


The CH4IRMAN said: We have called you together to meet the 
requirements of the Light Railwavs Act, which in this respect follows 
the procedure of the ordinary Riilways Acts in requiring that the 
approval of the shareholders should bs signified to any applications 
to Parliament, and for this purpose a special meeting (called a 
Wharncliffe meeting) must be held. We are met to pass a series 
of resolations approving the drafts of several Light Railway Orders 
which are in process of being promoted by the company. "These are 
the Light Railway Orders for Merthyr Tydvil, Kinver, Poole and 
District, South Staffordshire, Doncaster and District, Barnsley and 
District, Middleton Extensions, Colchester, Spen Valley, and Dudley 
and District (Extension). We believe this Merthyr undertaking will 
be а very satisfactory one, as we not only propose to carry out a light 
railway or tramway scheme, but to combine with it the business of 
supplying eleotricity for lighting and other purposes, and the local 
authorities have already approved oar scheme. e Kinver Order is 
for an extension of the large scheme of tramways and light railways 
which we have been working up in the South Stafforshire district. 
We are amalgamating a number of tramways which have been work- 
ing by steam or borse-power, and we are making extensions and 
junctions, and propose to work the whole of the undertakings by 
electricity оп a uniform system, to the great benefit of the districts, 
and, we believe, to the benefit of the shareholders in thie company. 
Те Kinver extension will, we think, be especially appreciated 
because it will extend the tramways of South Staffordshire. The 
Poole and District Order has also already been approved by the 
Light Railway Commissioners. The South Btaffordahire Order is 
for making extensions in connection with the scheme I have 
already referred to. The Doncaster, Barnsley, Colchester, 
and Spen Valley projects are new schemes, which we hope to be able 
to carry through. The Middleton Order is an extension of that 
Middleton Order which we have already secured. The Dadley and 
District Order is for an extension of a light railway which has already 

The directors are satisfied 


been sanctioned by the Board of Trade. 
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that all these Orders, if secured, will bring good business to the 
company. Asit will probably be three months before the accounts 
for the year and the report of the directors will be in your 
hande, I may—although there can be no other business transacted at 
this meeting than that of whioh notice has been given—be permitted 
to say that the general position of the company is highly satisfactory. 
The business which the company is developing іза very large one, and 
I believe that when the accounts and report for the year are before 
you, you will have every reason to be satisfled with the progress we 
have made. With regard to profits, as the accounts for the year will 
not be made up until after the end of December, I cannot yet put any 
very definite figures before you. Ihave no doubt that tbe directors 
will be in a position to recommend the payment of a dividend; but 
you must excuse meif I do not at present indicate what that dividend 
is likely tobe. Weare building up a very extensive business, which will 
require from time to time large amounts of capital ; in fact, the larger 
the capital judiciously expended in the business the better the results 
will be for the original shareholders. Bat in order to carry out this 
policy it is important that we should strengthen the position of the 
company, во that there may be the fallest security for the debenture- 
holders and preference shareholders, and the directors feel that in tbe 
best interests of the company we should work for this object 
instead of striving to make the largest possible distributions in 
the f.rm of dividends. Turning to another subject, I need not say 
that a company working up so extensive and complicated a business 
has necessarily had many difficulties to overcome. Our negotiations 
with local authorities have in some instances given us cause for dis- 
appointment, and the delays in completing some of our undertakings 
have been greater than we would like; but on the whole, as I have 
stated, we have cause to be satisfied with the progress which has been 
made. I have mentioned to you to-day a certain number of under- 
takings for which we are asking for powers; but although these are 
numerous, they are in addition toa very large number of schemes 
which have already been mentioned to you, and which are already in 
progress. I will now ask you to express your approval of the resolu- 
tions which have been read to you. 

Resolutions approving the propcsed applications for orders for 
Merthyr Tydvil, Kinver, Poole and district, Bouth Staffordshire, Don- 
caster and district, Barnsley and district, Middleton, Oolchester, Spen 
Valley, and Dudley and district were then put to the meeting seriatim, 
and approved unanimously. 

A BHARBHOLDEBR: Are there any competitors in this kind of 
business ? 

The CHAIBMAN: Yes, there is great competition; but if it were not 
for this unfortunate disposition on the part of the local authorities to 
municipalise there would be room for all Unless municipalities 
obtain special powers, they cannot go outside their own boundaries ; 
but there has been a disposition—at least, on the part of one corpora- 
tion—to go outside their boundaries. "There is that disadvantage we 
shall have to cope with. 

The prcceedings then terminated. 


Prospectuses. 


TRR prospectus of the New St. Helens and District Tramways Com- 
pany, Limited, has been before the public this week, inviting applica- 
tions for 16,000 £5 5 per cent. preference sbares and 10,000 £5 
ordioary sbares. The authorised share capital is £130,000. 

The Bt. Helens Tramwsys are at present worked over about 10 
miles of lines by the S*, Helens and District Tramways Company, 
Limited. 

„ The lines belong to the 86. Helens Corporation, who have also 
obtained from Parliament this year powers for the construction of 
additional lines, and have entered into an agreement with the old 
company to grant а new lease of the whole of them to that. company, 
or а new company formed to acquire and on its business, for а 


term of 21 years from October 186, 1898. It has further been agreed 


between the Corporation and the old compeny that the whole of the 
lines shall be worked by electricity, and they are now being equipped 
for that purpose. It is expected that the first section—from St. 
Helens to Prescot-—will be completed by March next. The Oorpora- 
tion agree to construct, furnish, maintain, and keep in thorough 
repair the whole of the lines, and the obligations of the company are 
merely to find the cars and working staff, and pay rent for the lines 
and a charge for the electric current used. This company has been 
formed to acquire the whole of the assets of the old company, 
including the right to take up the new lease, and the cars, engines, 
апа stock-in-trade of the business, as & going concern, and to provide 
the necessary working capital. | 
The prospectus contains a report by Mr. А. Н. Preece, and adds :— 
m. „It will be seen from Mr. Preece’s report that be bases his calculs- 
tions upon а cost of more than 6d. per car mile. But in most large 
cities in which electric traction has been introduced the cost is found 
to be much Jess. Thus, in Milan, Dresden, Paris, Hamburg, Geneva, 
Halle, &c., it is less than 4d. рег ear mile. There seems no reason 
why the cost on the Bt. Helens system, equipped as it will be with 
the latest and most economical machinery and appliances, should 
exceed this amount. The шор of the old company were about 
£11,C00 per annum, so that Mr. Preece's estimate of the future 
receipts from five times as many cari, running over double the length 
of lines, and serving а very much larger population, s:ems amply 
justified. The success of every electric tram line opened in this 
country has been remarkable. The ebares of the Blackpool and 
Fleetwocd Tramwsy Company stand at 60 per cent. premium, and 
ı hose of the Isle of Man Tramway Company at 40 per cent. premium. 
The Coventry Tramway Company paid a dividend of 8 per cent. on 
ite first complete year of working." 
Mr. Preece estimates the profits on 40 cars at £15,200 per annum. 
The vendors (tbe old company) take £100,0C0 as the purchase price 


in cash and shares. Among the directors we notice the names of 
Messrs. J. B. and Jacob Atherton, the largest shareholders in the vendor 
company. The secretary and offices are:—Mr. J. F. Cutler, tram- 
way dey ôt, Hall Street, St. Helens. The list closed on Wednesday. 


Messrs, Doulton & Co.'s prospectus bas also been before the public, 
aod the list closed on Wednesday. The capital of the company is 
£1,100,000. The company is to acquire the bueiness and property of 
the well-known firm of Doulton & Oo., of the Lambeth Pottery. 

The firm are manufacturers of every description of pottery, ranging 
from bricks to the finest china and the highest art productions. 

The drsin pipe factories at Lambeth and Rowley Regis are the 
largest in the world, the total output being over 30 miles per week. 

There are also extensive potteries for the manufacture of salt. 
glaz:d wares and terra-cotta for architectural purposes, Lambeth- 
faience, tiles, &0., for internal and external decoration, stoves and 
fireplaces, plumbago and fireclay crucibles, vessels and apparatus for 
chemical works, conduits and other stoneware for electrical purposes, 
and all kinds of sanitary appliances. 

The works are situated at Lambeth, Surrey; Burslem and Rowley 
Regis, Staffordshire; St. Helens, Lancashire; Smethwick, near 
Birmingbam; Paisley; and Paris. The head offices are at Lambeth, 
where, and on Albert Embankment, there are important business 
premises and showrooms, At Liverpool, Manchester, Birmingham, 
acd Glasgow are also showrooms and premises. 

The proprietor and vendor is Mr. Henry Lewis Doulton, son of the 
late Sir Henry Doulton. He takes as fally paid in part payment of 
bis purchase-money the whole of the 400,000 £1 ordinary shares, 
116,666 of the preference shares, and £116,666 of the debenture stock, 
and £466,668 in casb. 

The balance, 233,334 of the preference shares, and £233,334 of the 
debenture stock are now offered for public subscription, the prefer- 
sa shares at par, and the debenture stock at a premium of £5 per 
cent. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended September 30th last, and payable on December 23rd. 


The transfer books of this company will be closed from December 
16th to 22nd, both days inclusive. 


National Telephone Company.—It is stated that this 
company is making a fresh issue of debenture capital to the extent of 
£330,000 (3 per cent.), part of an authorised total of £2,000,000, of 
which £1 339,471 has already been issued. 


Commercial Cable Company.—A quarterly dividend of 
12 per cent., anda bonus of 1 per cent., have been declared. 


Eastern Extension, Australasia, and China Tele- 
graph Company.—The directors have declared an interim divi- 
dend for the quarter ended September 30th last of 2s. 6d. per 
share, free of income-tax, payable on January 14th next. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
rye 1 3rd, 1898, were 2148 8s, Ad.; aggregate to date, 
,850 1s. 10d. 


The Bradford City Tramways.—Week ending December 4th, 1898, miles of 
tack open, road mileage, 47; car miles run, 5,962; number of cars, 
16. Receipts, £289 14s. 10d.; total receipts to date, £2,435. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 2nd, 1808, were £2,478 bs, 0d.; corresponding 
period, 1897, £2,206 98. 10d. ; increase, £271 15s. 9d. 


The City and South London Railway Company.—The receipta for the week end · 
ing December 4th, 1898, were £1,119; week ending December 5th, 1807, 
£1,097; increase, £22; total receipts for half-year, 1898, £22,687 ; corresponding 
period, 1897, £21,881; increase, £756. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending December 8rd, 1808, were 4140 14а. 4d.; week ending December 
9rd, 1897, £77 118. Od.; increase, £68 Bs. 4d.; total receipte to date, 1898, 
47.927 2«. 9d. Miles of track open week ending December 8r4. 1898, 8; 
week ending December 8rd, 1897, 2. Car miles run week ending December 
Вга, 1898, 4,222; week ending December 8rd, 1897, 1,902. Number of cars 
week ending December 8rd, 1898, 11; week ending December 3rd, 1897, 5. 


The Dublia United Tramways Company.—The receipts for the week ending 
Friday, December 2nd, 1898, were as follows:—D. U. T. Oo., horse cars, 
£1,905 28. 2d.; ditto, electric сагв, £504 7s. 4d.; D. В. D. Co., eleotrio 
cars, £514 10s. 9d.; total, £2,924 Os. Bd; corresponding week last year— 
D. U. T. Co., horse cars, £2 401 7s. 4d.; ditto, electric cars, £97 2s. 4d.; 
D. 8. D. Co., electric cars, 2833 78. 6d.; total, £2,881 178. 9d.; increase, 
£92 88. Id.; aggregate to date, £88,549 14s. 10d. ; egate to date last 
year, £82,146 Os. 8d.; increase to date, 46, 408 14s. 7d. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 


miles electrically, and 81 miles by horses, for the corresponding period 
last year, 


The Halifax Corporation Tiamways. — The receipts for the week ending 
November 80th, 1898, were £209; total receipts to date, 1898, from June 29th, 
£5,881. Miles of track open, 83. Car miles run, 3,615. Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 


December 4th, 1898, amounted to £1,817; corresponding week last year, 
£1,286 ; increase, £21. 


The South Staffordshire Tramways Company.— The receipts for the week ending 
December 2nd, 1898, were £610 14s. 3d.: week ending December 3rd, 1897, 
£062 175. 5d.; aggregate receipts for 48 weeks, £30,349 168. 4d.; last усаг 
£50,425 128. 1d. 


The Western and Brasilian Telegraph Com „ Limited.—The receipts for 
the week ending December 2га 71896 aet Jedoetin 17 cent. of tbe 
gross receipts payable to the London Piatino-Brasilian Telegraph Oone 
pany, Limited, wore £8,159. ; 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
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125, ‚0001 Do. do. 4 ni Perp. Deb. Stock ... Stock) ... o .. 111 —115 |111 —116 m d 
50, 000 Do. do. 2nd Deb. Stock Red. Stock 102 —106 |102 —106 к 
20, 000 | Callender's Cable Coane shares, Nos. 1—20,000 ... 5 94— 1 1 104 | 104 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock 111 —114 111 —114 - 
35, 250 | Central London Railway, Ord. Shares ON 10 9g— 10} 92— 10} 10 
178,308 Do. do. do. £6 paid. 10| .. |... |... | 53— 64 | 52— 
61,088 Ро. do. Pref. half-shares #1 paid S " gs 11— 14 11— 1$ 
71,447 Do. do. Def. do. £5 paid 44— 5 41— 4i 
630,0001 City and South London Railway  ... Stock 1A% 15% 18% 65 — 68 | 65 — 68 66 | 65 
22,600 Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. 10 34— 4 4 
82,098 | Crompton & Co., Nos. 1 to 82,008 ... 8| .. ds ... qt 2 14— 2 
Do. 5%, 1st Mort. Reg. Debs., 1 to 748 of ` 
ine £100, and 901 to 1,070 of £50 Red. | ^" | > ND 91 — 96 
99,261 | Edison & Swan Utd. El. Lgt., (CAU shares, £3 pd.1 to 99,261 5 5 5 6 pe 2 — 
17,189 Do. do. do. A“ Shares, 01—017, 189 5 6 5 6 5 4— 6 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 |... 90 —101 99 —101 
110, 000 | Electric Construction, 1 to 110,000 ... НА 2| 5 6 6 21— 2 21— 24 24 
25,000 Do. 2o l Cum. Pref., 1 to 25, 000 .. 2, 7 di d 21— 38} 3} 3 
111,100 Do. Perp. lst Mort. Deb. Stock . Stock 106 aa 106 —107 
91, ‚196 | Elmore's RET Copper Depositing, 1 to 70,000 ... 2 $ ЕР +— 1 i 
67,275 Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. "M - ax. set = i i—- 1 
9,6001] Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 .. | 10 103 7 7 d — 12 10 — 12 сае e 
12,500 | Henley's (W. Е) Telegraph Works, Ord. ... б» . | 10| 8 10 12 — 21 20 — 21 211 20j 
8,000 Do. о. do. 7% Pref. .. 10| 7 7 7 18 — 19 18 — 19 1811 
50, 000 Do. do. do. 4 Mort. Deb. Stock... Stock 4 44 44965110 —115 |110 —115 - 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . 10 | 10 10 10 214— 224 | 214— 224 
800, 000 Do. do. do. 4 95 lst Mort. Debs. | 100 |... р .. 1102 106 102 —106 
87, 600 |tLiverpool Overhead Railway, Ord. iia ..| 10| 2] 21 8195| 918 — 10 p 10 
10, 000 Do. do. Pref., £10 paid 895 ..! l0 5 5 5 103 — 15 — 
87, 850 | Telegraph Construction &nd Maintenance - - E 15 % 16 15 87 — 4l — 41 
150,000 Do. do. do. 5 Y Bonds, red. 1899 5 5 5 95/104 —107 104 —107 105 i 
540, „0001 Waterloo and City Railway, Ord. Stock 100 255 0: 109 —114 113 —116 116 113 
1 Quotations on Liverpool Stock Exch 1 Unless otherwise stated all shares are fully paid. 
Dividends marked Sare ога уваг consisting of the latter part of one year and the first part of the next. — 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, MAT £5 (fully paid) 104. National Electric Free Wiring, 108. paid, 7s. to 9s. 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Electric, 2—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (f ully paid), 15. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—183; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(fally paid), 71—8. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Bhare List. _ Bank rate of discount 4 per cent. (October 13th. 18988. | 
MARKET QUOTATIONS, Wednesday, December 7th. 
CHEMICALS, ё. This week. | Last week. Inorease or METALS, &c. This week. | Last week. reges 
ee ee owt. 5 т 5 2 ee b Al ini W 1 to 1 t8. to 2994 y £994 
е p Bar oe PESE Per owt 21. zi Ж Rer Sheet, in ton lota.. Per ton £191 £191 
а й Oxalio T S per owt. 89/- 83/- oe в Brass (rolled metal 3 to 19°) basis per Ib. . 
a w Bulphurio oe ee .. рег cwt. 5/6 5 / ee € „ Tube (brased) per Ib. 
а Ammoniac, Sal .. per ton 87/- 81/- we € „ Wire, basis T .. per lb. d. 1d. 
а Ammonia, ‘Mariate uen . per ton £19 £19 s f Ebonite Rod a - . per lb. 8/- 8/- 
"Dem .. per on £26 296 e f n Sheet .. .. .. per id. 5. 6j- 1 
a B pow wder А .. рег юп £5 15 &5 15 Me g Copper Bars КА .. рег ton £66 £67 £1 dec. 
a 2 Biseiphide of Carbon ` - .. per ton £15 £15 T д „ Wire (basis price) . per lb. 8d. 8d. .. 
а Вогах e. e... рег юп £16 £14 10 | £110 inc. д n Sheet per ton £66 £61 £1 dec. 
a Beusole (90% .. ..  .. pergal. 77. ub 5 g Rod ee per ton £66 £61 £1 deo. 
a » (50/90 9% .. per gal. 5/6 5/6 +e n German Silver Wire .. perlb, 1/6 1/6 ve 
a Copper Sulphate.. — .. .. per ton 419 10 419 10 / inc. h Gutta-percha, fine T .. per lb. 5/6 5/6 . 
a Lend. Nitrate e ` 0. per ton £28 10 £23 10 T k India-rubber, Para fine .. per lb. | 8/104 for'd ао (оге а 
а » White Bugar . perton | #8010 £80 10 i Iron, Charcoal Sheets per ton £18 18 
Pero M perton | 432710 £71 10 б» ne (Cleveland warrants) per ton 50/- 50/- 
к Methylated per gal. 2/9 2/9 ` 4 , Forgings, according to xa per ton | From £11 | From £11 
a Naphtha, ‘Spirit (90 % at 4 „ Scrap, heavy per ton 45/- 45/- 
1 per gal. 5/6 5/6 s L| ire galvanised No. 8. per ton £8 15 £8 15 NI 
a Potash, Hauer in casks. . per lb. 84d. Bad. 1d. dec. 9 Lead, Englie одо T" per ton | #1376 £18 10 0 | 26 dec. 
д ustic (75/80 %) . per ton £4 94 Э g Shee .. рег ton | £1410 £14 19 6 | 2/6 dec. 
^ n  Bisuphate 2 . perton | £95 £85 m Mioa (uncut slabs 8’ long) .. "perib | ^ 6/8 6/6 
a Bhellac „ 2010 £4 lo z ^ Mercury ee M. РОМЕ | 27 15 т ‘9 6 inc 
a Sulphate gelen Hower . per ten | 4615 £6 10 5 ine. о Platinum .. ..  .. per os. £816 | £3190 | 26inc 
e " ere ered . .. per ton £5 15 £5 10 5i- ino. i Steel, Mes ‘according to 
Lum , .. per ton Lm itio 5 ine { к Magnet i bars ; per ton | From £15 to £40 ve 
а Bod Genie mite m ree f 8 4 4 g Tin, block . ANE LIE. 2% 0 des, 
a „ Bichromate, casks . per lb. 234. 1d. dec, ? " NGC E a с 15 | ut : 
| j Yarns, Cotton, Single 1bib. bundles pr lb. — 6jd. . | Beine 
| „ Flax, 6 or S lea. .. per lb. 84d. : &d. inc. 
j », Hemp, 8 ply 10 Ibs. Per lb. А А m 
J » ussian, 10 lbs. per lb. 4 4 
| j » Jute, 180 Ів. rove. per ton £12 £13 
j Manila, 94 thread £29 £29 
' | k Zino, Sheet (Wielle Montague bnd.) bs t | £99 10 £99 10 
auo by Messrs. G. Boor & Со, i Quotations supplied by Mesara. Bolling & L 
agar id da en „ The British Aluminium Co, Ltd fo on N Henry С. Yeo & Co 
и » * „ Mesars. Thos, Bolton & Sons. k „ n » » Morris Ashby, Limited. 
d is " »" l n " » "n Sanders, Wake & Co. 
p " n ” n ” n W. T. Glover & Co., Ltd. 
f à „ u TheIndis-Rubber, G.-P., and Teleg. Works Co Ltd n " v „ „ Р. Ormiston & Sons. 
: „ „ Messrs, James & Shakspeare, о n „ „ „ Johnson. Matthey & Co, Ltd 
( x n n n Jackson & Till. 
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LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


By Pror. GEORGE FORBES, F.R.S, M.Ixsr.C.E. 


(Concluded from. page 847.) 


THE ваше remarks apply to the meaning of the voltage of the line 
in all the curves and tables referred to. ey are worked ont for 
continuous current, and for any other system the engineer must add 
the usual corrections. 

Another curve may be drawn showing the inefficiency at each cur- 
rent density. This curve constantly rises, i. e., the greater the current 
density, the greater is the inefficiency. 

Now from these two curves we can deduce a third curve, which is 
the one which I find gives one in a few minutes all the main facts 
one wants for any horse-power to be delivered to any distance at 
any initial volte. 


LE MISIT 
EGET PET) 


Fig. 2. 
ELEOTRIC TRANSMISSION CURVE ков 100 MILES 47 10,000 Vorrs 
ComTINUOUS CURRENT. 


This curve gives the tons of copp2r per horse-power delivered at 
100 miles with 10,000 volta continuous current, in terms of the 
horse-power generated per horse-power delivered. 

Measuring along а horizontal line you get the inefficiency, i e., the 

re- power generated for each horse-power delivered; and measur- 
ing verticilly you get the corresponding tons of copper required for 
each horse-power delivered, at a distance of 100 miles. : 
, The curve is also marked with figures to show the current density 


of 387 amperes per square inch, and 55 tons of copper. And 
thus current density and weight of copper per horse- power is the 
3 Whether you use 10,000 volts at 100 miles or 100 volts at 


For any other v its and distance in miles, v and м, you divide the 


Volts by the miles and get M ; then we = D, the multiplier for 


the current density, and PAJ = T the divisor, for the tons of 
copper per horse-power. T 
15, 
As an example, 15,000 volts and 300 miles. Here p = 100 x 300 


= 4. Hence for an inefficiency as above of 1}, the current density 
v be d X 987 = 198. The tons of copper per horse-power will be 
(4)? = 220 tons. f 

Now let me show another use of tbe curve. Suppose we 
capitalise the cost of running the ing station, and add to 
the cost of the peter тона and divide by the horse-power, 
we have then the capita value of 1 horse-power genergted ; 
I e value of 1 PEN pat generated. We also 


ence 00 that it cuts the axes in that ratio. Draw a line parallel to 
this an This gives you, according to Lord 
Kelvin's law (as modified тта and Perry) the point of шахі- 
t 
bone. power and the darent density. Thus on the curve two 
(amples are shown one where the value of 1 horse-power is four 
limes that of & ton of copper. In this ease the greatest economy is 
got by an inefficiency of 1'18,a current density of 180 amperes рег 
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square inch, and 0 91 tons of copper per horse-power delivered at 100 
miles distance, the initial pressure being 10,000 volts, 


To do this for other values of т 


( T- ( ELI : ) 

Y 
you must divide the value of the horse-power by т. Measure this 
distance vertically by the unit on the vertical scale or by fractions of 


these units, and measure the cost of a ton of co horizontall 
Mailen on the horisontal scale or by the same kot мүн 


the very information that an engineer requires in his first examination 
of any project. But we can do more than this. Divide the tons of 
copper per horse-power by 18 times the distance in miles, and 
you get the sectional area in square inches of the conductors (go and 
return) per horse-power. Multiply this by the total horse-power to 
be delivered, and you get the siz3 of your conductors. 
N.B.—Remember that this is all worked out for continuous cur- 
Жыз Дару must be corrected for other systems as well as for tempera- 
sag 


Some people prefer ie WOrk by tables instead of b curves, so I will 


ut down the the curve which we have Just been discuss- 
For ordinary work the following is sufficient :— 
p imei ME баш 
w . .. ILL 
| 1:20 86 | 190 
1:30 66 266 
1°40 58 330 
150 55 387 
1:60 51 432 
170 49 | 475 
180 48 | 510 
| 1:90 472 545 
| 200 470 574 
C a ЕИО, 


Ia most practical cases, however, the economical inefficiency for 
long distance transmission lies between 1:20 and 150. The following 
Table gives closer values over this range :— 


— r TERRE —̃ —ñ—ͥ—)— 


Inefficiency. | Tons. | D nsity. 
| 1:20 0:86 190 
| 1:22 0:80 | 207 
1:24 0 76 221 
1:26 072 226 
| 1:98 0 69 | 250 
| 130 066 268 
| 1:32 0 64 | 279 
| 1:34 062 292 
| 1:36 0:60 306 
| 1:38 0 59 319 
1:40 0-58 330 
| 142 0:57 343 
| 144 0°56 354 
1:46 0 55 365 
1:48 0:54 376 
1:50 0:53 387 


GE у эзы 
From either of these Tables, having given the inefficiency, to get 
the density for any volts and distance, multiply the above value by 


100 s and to get the tons of copper, divide the above value by 


v V 
(0550 

This little Table enables us, then, with а very simple piece of 
arithmetic, to get the result for any oase that may arise, sufficiently 
close, 

But in actual practice I find it far more useful to have the Table 
extended in such a way that an approximate result may be arrived 
at without any calculation. 

Three Tables are here given. The first gives a reference letter for 
any volts and distance. In the second and third Tables, the results 
we want are found under that reference letter. The second Table 
gives the tons of copper per пазе porer delivered, and the third 
gives the current density for any in ciency that we may select. 


RucES ғов Usma тнв TABLES. 


Rule I.—7^o find the Reference Letter.—In Table I., in the column 
referring to the volts generated, find the approximate distance of 
transmission in miles. The capital letter at the beginning cf the 
line in which this is found is the reference letter. | 

Rule II.— To find the Tons of Copper per Horse-power Delivered.— 
Look along the row in Table II. referring to the reference number, 
and tons of copper are there given for each ineffici . The ineffici- 
eacy being the horse-power generated to deliver the horse-power at 
the distant point. 
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Rale IIL— To Find the Current Density.—Table III. gives this in 
amperes per square inch in the row corresponding to the reference 
гаш, and in the column corresponding to the inefficiency 
cbosen. 

` Rule IV.— То Find the Economical Conditions of Working (Kelvin's 
Law).— Divide the capitalised value of one horse-power by the cost 
of 1 ton of copper. Divide this by 10 and call it д. In Table II. 
look along the row corresponding to the reference letter until the 
difference between successive numbers is approximately 7. The 


number at the head of that column is the economical inefficiency, the 


rh 8 then given, and the current density is obtained directly in 

Rule V.— To Find the Total Section (Go and Return) of all the Trans- 
mission Conductors.—Multiply the tons per horse-power by the total 
horse-power, and divide by 18 times the distance in miles. This ів 
the result in square inches. Dividing this by the number of con- 
ductors gives the sectional area of each. 


TABLE I.—DiSTANCE or VOLTS. 


Virtual volts between wires, 


rapid methods for arriving, on the ordinary lines of working, at the 
data for any special case of long distance transmission of power. It 
has also been my object to show that those who carry out such 
schemes do not require to be handicap by the enormous capital 
which has hitberto been generally considered necessary. Incidentally 
it would appear that whenever gold mines exist which can afford to 
pay 5s. or 6s. ton of ore milled, and if there be good water-power 
within 400 miles of the mines, it is most probable that it will pay well 
to transmit the power electrically. 

If I have convinced any doubters that simply in my limited 
experience I have found many cases where it will pay well to trans- 
mit power to distances of several hundred miles, then my кро 
is served, and I shall be glad that I have brought this subject to 
your notice. 


Discussion. 


The CHArRMAN said there were two matters of which there could be 
no doubt—first, that Prcf. Forbes had brought forward a most 
suggestive and valuable paper upon a subject which was pressing on 
the minds of many people in all parts of the world; and secondly, 
that engineering was a most delightful profession, He was sure all 
those who belonged to it would agree with him, and those who did 


1 or 3 phase 5,000 10,000 16,000 20,000 | 25,000 | 50,000 not belong to it, after hearing this paper, would be more envious than 
— — — — — | кере ever of those wbodid. The profession of the civil engineer had been 
Bahasa 4,825 8,650 | 12,975 | 17,300 | 21.625 | 95950 defined as that of one who directed the great forces of Nature for the 
| use and convenience of man, and engineers were brought into contact 
Distances in miles. with so many interesting subjects, localities, and people, that they 
— — - ——— nee happy око Hi ra a profession, e of the pia 
| : which pressed on the mind of the engineer was the conservation o 
А 12:5 25 375 50 655 75 маны It might take the form of capturing the power which 
B 25 50 76 10 | 125 150 existed in and came from the clouds in the form of rain, and was 
9 376 75 1125 150 1875 225 found in rivers or stored in reservoirs; it might harness the winds 
D | 100 150 | 200 290 300 and make them serve the use of man; pro bad even been made 
E 625 125 1875 250 312 375 to capture the force running to waste in the waves; and there was 
F | 75 150 225 300 375 450 the very seductive proposal of directly capturing the electricity in 
G 57:6 175 262 6 350 437 6 525 the air, due to terrestrial magnetiam or electricity. All these subjects 
H | 100 200 dee | 40 780 600 were germane to the interesting question brought forward that 
к E 300 | 450 60 Ж $00 evening, because in во many cases the conservation of energy was not 
of much uee unless there was also the powerto transmit it to the place 
Taste IIL—Toxs or COPPER РЕВ HoBsSE-POWEBR DELIVERED. 
f 
Inefficiency. | 1:2 | l8 | 14 15 1:6 | 17 | 1:8 l9 20 
— ———— — — — — — — ͤ — 
4 0537 0412 '0362 0344 0319 0306 0900 0295 0294 
B 2150 1650 1450 1375 1275 1225 1200 1180 1175 
C 4837 ‘3726 3262 3094 2869 2756 2700 2655 2644 
D $600 €600 5800 5500 5100 4900 4800 47 4700 
E 1:344 1031 9062 8591 7969 7656 "7500 7375 7844 
Е 1935 1 499 1 305 1237 1:148 1102 1:080 1:062 1058 
G 5634 2:020 1776 164 1:562 1:504 1470 1 446 1:439 
H 39:440 2:640 2:320 2:200 2 040 1`9Є0 1920 1`888 1:880 
K 7'740 6'940 5:220 4:950 4'590 4410 4320 4'248 4:230 
TaBLE 111.—Соввент Dumerry. 
Amperes per square inch. 
Inefficiency. l3 l'8 14 16 | 1-7 1:8 1:9 20 
А 160 904 1,820 1,728 1,900 2,040 2,180 2,296 
В 380 452 864 950 1,020 1,090 1,148 
C 253 301 440 576 633 680 727 765 
D 190 226 330 432 475 510 545 574 
E 152 181 264 346 380 408 437 459 
F 127 151 220 288 317 340 363 383 
a 108 129 188 246 271 292 911 327 
H 95 113 165 216 237 255 272 287 
K 63 75 110 144 158 170 182 191 


I trust that I have not wearied you with these arithmetical 
éonundrums. All I can say is, that I have found them of the greatest 
use, and І sball be very pleased if some of you do so also. 

1 trust that all here present who are not engineers realise now that 
the cost of transmission of electric power to a distance is a pure ques- 
tion of balancing expenditure and profits. By the methods now 
described, or by the ordinary methods, there can be no question as 
to the cost of tle work. The only point, in fact, affecting the cost 
which has been left to the choice of the engineer, is the electric 
pressure to be used, and every engineer in reporting on а scheme 
generally gives his reasons for selecting the pressure. In old days, 
the highest pressure for which we could get a tee from con- 
tractors was uscd. But tke expense of insulation increase as much 
with increase of pressure that now, as at Rheinfelden, we work to 
that pressure which is the most economical. Manufacturers will now 

ntee any pressure if 1 will pay for it. 

Having now determined with sufficient accuracy the cost of the 
works and their maintenance, annual expenses and interests on mort- 
gage, the next thing is to see (or, perhaps, this ought to be the first 
matter attended to) what return can be obtained for the power 
delivered toa distance. It is then for the purely financial men to 
say whether the profits to be derived are worth the venture. | 

It bas been my object to-night to put before engineers some useful 


where it could be used. For instance, in Scotland, the valley of Ben 
Nevis had а rainfall of 10 feet per annum, which represented an 
enormous force at present unused. If that could be captured at a 
reasonable cost for sto and transmitted to а distance, what a 
great future seemed to lie before future ions. It was rather 
startling to hear of £100 being paid per horse-power, but figures had 
been given showing that gold mining could afford to pay even that 
figure. In England one expected to get horse-power at £5 or £6 
per annum by the storage of water, but he would not go into those 
details, nor yet into the financial question, except to suggest that the 
idea of a mortgage at 4 per cent. on copper, which was spread over 
400 miles in Central Africa, seemed to him rather hypothetical. No 
doubt the value of the copper was there, but whether capitalists 
would be ready to lend money on it at 4 per cent, under those cir 
cumstances he had some doubt about it. He was not an electrician, 
and would not attempt to follow the figures and diagrams, but they 
seemed to be of the possible value to those who had to deal 
practically with this subject, and they must all be grateful to Prot. 
Forbes for giving them such means of forming a judgment on the 
problem which was at first sight so intricate as that of the transmis- 
sion of electric force for distances of 400 or 500 miles. 
Colonel Gounaup expressed his regret that there was not as lar 

an atdience to hear this paper as thronged the room and its 
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approaches some years ago when he read а paper on the phonograph, 
snd said he thought the present subject, if not at first sight so 
fascinating, had more money in it, and it was a great pity the hall 
was not filled with capitalists and financiers. He was g to be 
again in England, after an absence of some years, and he well 
remembered, about four years ago, meeting Prof. Forbes at Niagara 
Falls axcidst a crowd of the greatest men of science and finance of 
both hemispheres gathered together їп connection with the great 
scheme of utilising that enormous water-power for the creation 
of electric energy to be transmitted at a distance of 25 miles to 
Buffalo. Three years later be found himself again—one Sunday 


evening—at Boffalo, and be heard as a secret that that night the 


long-looked for ion of power wasto take place. He at once 
telegraphed to Niagara for permission to be present, but it was not 
accorded, and he then cabled over to the Times, got authority from 
the editor to represent the paper on the occasion, and ultimately, 
after some difficulty, got admission to the works, saw the first motion 
of the machinery, and a few minutes after 11 sent off his message to 
the Times, which was published in London before the newa was 
printed in the Boffalo papers. He was much struck with the pro- 
рога! as to the division of capital, having, in times past, had a good 
deal to do with the financing of electric companies. He well remem- 
bered one company with а very long name, of which he was vice- 
chairman, which had a capital of a million, the object being to 
advance money to people who had central station schemes, this being 
at the time of the boom, just after the electric light exhibition in 
Paris and at the Crystal Palace. For about a year the board met 
nearly every week, but their two managing directors who examined 
the schemes which were sent in, were not able to report favourably 
of any of them, and at the end of the time the capital was returned 
to the subscribers. With regard to mortgages on copper in the centre 
of Africa or Australia, he did not think there was much of а market 
for it there, but even adding the cost of transportation, it might bea 
good investment. 

Mr. G. L. ADDENBROOKE said this was a subject to which he had 
paid а good deal of attention during the last few years, but the form 
in which it was presented almost took one's breath away. He did 
not wish, however, to eay anything derogatory of the view put for- 
ward, for which they were much indebted to Prof. Forbes. There 
were no doubt many large sources of INTE in various parts of 
the world, and in time they might be utilised, but he might point 
out that for many purposes the cost of electric power was much the 
same whether generated by steam or water-power. If these great 
waterfalls were used in this way, it might lead to an enormous 
shifting of population, and some of the great centres of industry at 
present might be destroyed. The question was whether there was 
any danger of this, and whether anything could be done to enable 
existing manufactories and populations to remain where they were. 
What Prof. Forbes said was perfectly feasible. He thought that 
Englishmen who had not travelled or specially studied the subject 
had little notion of what bad been done in tbis way abroad. 
Nothing struck him more at Geneva and one or two other places than 
the confidence with which capitalists pot immense sums into these 
water-power transmission schemes, especially considering the differ- 
ence between them and steam-power installations. In the latter case 
you could start on a small scale; put down, say, 1,000 horse-power 
and see if there was likely to be a return; but in the case of water- 
power it was essential to begin on a large scale. At Rheinfelden 
they put down a plant and obtained 22,000 horse-power, of which 
perhaps not more than one-fourth was as yet utilised. But they 
erected immense works, brought in sidings, built a bridge over the 
Rhine, bought up all the land in the neighbourhood, and advertised 
that they would sell sites to manufacturers, so that there was an 
immense amount of capital locked up which could not be imme- 
diately remunerative ; but they had sufficient confidence in the thing 
to wait until it was. What had been done there could no doubt be 
carried out in other places, such as Prof. Forbes had mentioned. The 
only one with which he had any acquaintance was Western Australia, 
for while Prof. Forbes was coneidering the scheme to which he had 
referred, he (Mr. Addenbrooke) was acting for some people who had 
а concession for lighting Coolgardie, and had to consider what they 
should do with it, and whether they would not be swamped by power 
transmitted from the coast. He came to the conclueion that there 
was not very much ri:k of it. Having spent some time in the 
country, he was fairly conversant with the local circumstances, and 
ascertained from some large shipping people at what price ter could 
land coal at the nearest port. Ee also found there were coal fields 
within 500 miles, which the Government were developing, and which 
had since been placed in communication by rail. The railways were 
in the hands of the Government, who were willing to carry coal at 
id. per ton per mile, and he found that they could get coal 
delivered in Coolgardie at 45s. а ton or less, and at that price 
he did not think it would pay to generate power on the coast and 
transmit it. It would be better to generate it on the spot, as they 
were doing on the Rand, and distributing it up to distances of 20 
miles. There the price charged per horse-power was about £45. Не 
mentioned that to show that one of the elements which capitalists 
Would have to consider was the chance of coal being found in the 
neighbourhood, which might alter the whole of the conditions. At 
the same time there would be many places where this method of 
transmitting power would be valuable. О | 

Mr. L. Gasten said that he had visited some institutions in 
Switzerland, and had seen a steam factory where a current of 
5,000 volts was transmitted from a river 124 miles away with an 
efficiency of 77 per cent., and it was used for all the purposes of the 

ry. Some time ago Mr. Wallace read a paper at the Society of 
0 Industry on the utilisation of water-power, in which be said 
that by that means power could be supplied at a profit for £4 per 
annum per horse-power, which was cheaper than steam. The one 
requisite was to have a very large central station, as in that way it 


was produced more economically. For long distances the way to 
reduce the charge for copper was to increase the voltage. From 
Lauffen to Frankfort, a distance of 108 miles, a high voltage trant- 
mission (although double transformation was used) gave an efficiency 
at Frankfort of 73 per cent. Large works always produced power 
more cheaply than small ones, and small manofactarers did 
better by obtaining their power from such sources than by working 
independently. Prof. Forbes had shown that long distances were no 
obstacle, and there was every reason to believe that the time was not 
far off when this methcd would be very largely adopted. If England 
had no great amount of water-power she had cheap coal, and if large 
central stations were «stablished near the coal pits it would be a 
great benefit to the people at large. 

Mr. W. M. Monpzv emphasised the very great technical advances 
of recent years, which justified the reader of the paper in treating 
these bold engineering proposals entirely from the commercial stand- 
point. What will it cost to transmit the power? Апа what can be 
got for it? The chsirman had given them two propositions. He 
ventured to give them a third: If you can make the mouths of 
capitalists water by showing how to make big profits, you produce а 
water-power of the greatest value. He congratulated Prof. Forbes 
on having done much to atart that power. 

Prof. Fosses said he hai very little to reply to; and perhaps what 
he had put forward would ba like seed sown inthe ground, which in 
due time might yield a valuable return. He did not think the objec- 
tions raised were really very serious—not even what the chairman 


bad been good enough to point out, for all the places referred to were 


not in Central Africa. That question bad been fully discussed b 
bimself and the business men before whom he had put the proposi- 
tion. It was perfectly obvious that something must be laid by for 
the removal of the copper, and tbere were many other points which 
he might have mentioned; for instance, it would be essential that 
those who held the bonds should have some representativo on the 
spot to see how much copper was put down, and that the value 
remained, and many other precautions would have to be taken; but 
these were matters of detail, with which he did not think it necessaty 
to burden the paper. He trusted the view put forward by Mr. 
Mordey would be generally adopted, that they really had no differ- 
ences to settle in this matter—at any rate, none worth talking about. 
The estimates which could be made were like thoss for building а 
bridge or any other work ; it was purely a question for business men 
whetherit was worth venturing. He thought the scheme of dividing 
the capital into a speculative and а solid investment was а sound 
proposition. He should be glad to be able to get 4 per cent. on such 
а safe investment as this seemed to him to be, and as for the speculative 
side, he thought 40 per cent. ought to make even a large capitalist’s 
mouth water. 

The CHAIRMAN then proposed a cordial vote of thanks to Prof. 
Forbes, which was carried unanimously. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" ROTATORY CONVERTERS.” By Prof. Srl. vanus P. Тномрвон, D. Sc., 
F.R.S., Vice-President. (Paper read November 10th, 1898.) 
(Contínued from page 844.) 

A LARGE 100-kilowatt two-phase converter, constructed by Messrs. 
Alioth for Geneva, is described in the Electrician of January 8th, 


1897, with sectional drawings. This is a 14-pole ring armature 
machine, having an armature 1 metre in diemeter, running at 385 


Continuous Current 


eee дО s 


voles 
Single -Phase 
Fic. 9. 


revolutions per minute. As it is designed to supply continuots 

currents to а three - wire distribution, it is wound with two inde- 

dent converter windings, each capable of supplying 450 amperes 

at 110 volte; and is furnished with four slip rings, and with a com- 
mutator at each end. It has an efficiency of 90 per cent. 

The problem of EE into convenient simple ratios the 

awkward percentage numbers which subsist between the voltages at 


wi 
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the two sides of a converter has engaged the attention of reveral at the poles as to cbange the irregular ratios into more Ones, hy ji 
engineers. Mr. Heldt has described * an ingenious method of obtain- It was pointed out above that any concentration of the field will alter кт! 
ing any desired ratio by the device of including on the alternating the conversion ratio. For example, the ratio in tbe case of the three- ed 


current side additional windings between the slip rings and the 
points where these rings are connected up to the armature winding 
proper. Fig. 9 illustrates the case of a single-phase converter. Hero 
auxiliary windings (in two parallel circuits) are joined in so as to 
bring up the 707 volts on the alternating side to 100 volts, so ss to 


phase converter with sine distribution being 61:23 per cent., if the p 
poles are narrowed a little, this may be raised to 606 per cent.; ю m 
that a machine which is a 300-volt machine on the continuous me 
current side will be а 200-volt mechine on the three-phase side. An pir i 
example of this is afforded by a four-pole 55 kilowatt converter nm 
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Fia. 11.—ARMATURB OF 75-H.P. ROTATORY CONVERTER (BY OEBLIKON Company). 
make the voltages alike at both sides cf the machine. То adapt tbis constructed by the Oerlikon Company, the description of which has 
suggestion to the care cf a three-phase converter, three sets of been kindly furnished by Dr. Bebn-Eschenburg. Drawings of this 
suxiliasy windings must be intercalated between the three slip rings machine are given in figs. 11 and 13. It was designed to receive con- 
and the points cf connecticn to be зігр windings; these avxiliary попе current at 300 volts, and to run at 600 revolutions per minute. 
windings being chosen, as to numter ard position, so as to add the Its armature is а two-circoit multipolar drum 522 mm. in diameter, |: 
desired supplementary voltage. It will be seen that this is ¢quivalent 960 mm. long, baving 117 slots, and two conductors per slot. It bas 
to using а mixed star ard delta winding, the delta pait being that four sets of carbon brushes, set at sero lead. It runs quite sparklessly 
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Fia. 12.—78-H. P. ROTATORY CORVERTER (Сонттисоов THEEE-PHASE), CONSTRUCTED BY THE OBRLIKON COMPANY. 


which alone constitutes the true converter winding. It is uniformly at all loads. As originally constructed, the poles were furnished with 
distributed around the core, and is symmetrically connected to the ‘pole pieces (as shown) each of about 72 span, therefore having 
commutator. " the chord the 

Another solution of the problem, of more limited application, lies 
in so altering the distribution or concentration of (he magnetic field 


* See Electrical World, Vol. xxviii., 68, July 18th, 1806. 


а breadth about 80 per cent. of the pole pit : 
tips being 335 mm. Bo shaped, the coefficient of conversion was 
found to be 57 7 per cent., as against the 61:23 per cent. if sine distri- 
bution had been present. When supplied at 300 volts on the oon. 
tinuous current aide, its open circoit hase voltage was only 173 
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volts. The pole tips were then cut away, as shown in fig. 12, so that 
the arc cf pole span was reduced to a little under 50°, the chord 
across the tips being now 228 mm., and tbe pole breadth being 54 per 
cent. of the pole pitch. This had the effect desired of bringing the 
conversion ratio up to 66:6, the open circuit three-phase voltage being 
now 200. The ratio of conversion was constant witbin 2 per cent. at 
all loads. Fig. 13 gives a plot of the performance of the machine 
under different excitations. It will be seen that the ratio of the 
ordinates is spproximately that of 3 : 2. Two other points 
lotted show the demagnetising reaction due to wattless currents. 
ey affect, of course, the speed and heating of the macbine, but 
cally have no influence upon its ratio of conversion when 

e excitation of the field magnets is normal In its original 
шаре, when operated as continuous current motor at 800 volts, 
with an excitation of 2:1 amperes, without load on the three- 
pus side, 16 ran at about 470 revolutions per minute. When 

ed so as to give ont 153 amperes per phase on an induction- 
less circuit, the fell, in consequence of reactions, to 440 
revolutions per minate. At this speed the measurements were: 
Oontinuous current side, 295 volts, 153 amperes; on the three-phase 
side, 165 volts, 3 x 153 amperes. Then the outpnt was changed 
to one of 235 amperes per phase of lagging current on a load of 
induction motors running light. The speed went up to 640 revolu- 
tions per minute (showing a weskening of the field), and the instru- 
ments measured :— Continuous current side, 298 volts, 32 amperes; 
on the three-phase side, 157 volts, 3 x 235 amperes. To keep the 

ed, and therefore the frequency, constant under such conditicns 

(shunt) excitation would need to be adjusted in accordance with 
the load and its lag. 

The pole cores and yoke of this machine are of cast-steel, cach pole 
being wound with 3,200 turns of a copper wire of 2 square mm. 
section; the total resistance of the shunt winding being 80 ohms. 
The armature resistance from brush to brush is 0028 ohm. The 
machine runs klessly with zero lead of the brushes. It will also 
run as а ous motor delivering continuous current spark- 
cat (Жыр or without excitation of the fleld magnet, and with 
bru set at zero, or set with either a large forward or a large back- 
ward lead. With a large backward lead, running synchronously, 
without excitation, at 627 revolutions per minute, giving cut 46 
amperes at 100 volts, it took in three currents of 155 virtual amperes 
(largely wattless) at about 100 virtual volts at the three-phase side. 

reactions in this curious case are exceedingly complicated. 


(To be continued.) 


ELECTRIC RAILWAYS ON THE WEST 
COAST. 


Tas Town Council of Southport has expressed its approval of 
pe which have been laid before it for the connection of that town 
by means of а tramway across the estuary of the Ribble. 

According to the published description of the plans, it is proposed 
to extend the present tramway system from tbe terminus on the 
promenade to the old sea embankment at Southport, а distance of 
about three miles; then to build an elevated platform railway, after 
the style of the Brighton and Rottingdean Railway, along the banks 
to the southern training wall of the river; from that point to cross 
the channel to the northern training wall by a kind of serial flight or 
cy te railway, like that in use across the barbour at Bilbao, 
90 feet above high water; and to reach the East Beach at Lytham by 
an open ironwork structure fixed in the sands of the river. 

From the East Beach only a short length will be necessary to com- 
plete the connection of the Southport tramway system to the exist- 
ing Lytham, St. Anne’s, Blackpool and Fleetwood systems, in all a 
distance of some 36 miles. The total cost of the undertaking, i.c., 
the crossing of the estuary, is estimated at £300,000, and it is stated 
a оно order will shortly be applied for. 

1e scheme, though not by any means impracticable, is an 
ambitious one, and certainly speculative. Two years ago a similar 
schem ing, however, in ite essential details, we understand— 
was mooted; but apparently failed to survive its chrysalis stage. 
What the causes were which brought about its disappearance we do 
not know. To us it would appear that the present scheme has in it 
the elementa of success; but everything will, of course, depend upon 
the energy and resources of the promoters. 

The chief difficulties to be encountered, so far as we can gather, 
аге more of a financial than of an engineering nature. It should not 
be а very difficult matter to bridge the estuary in the manner pro- 
posed, as the sands are not of a dangerous character, and the work, 
with the exercise of skill, should readily be accomplished after it has 
once been put in hand. But the question which overshadows all 
Others is, whether the undertaking will pay. We sre not inclined to 
oe timistic on the point. rs not as if the places which "is 

connect together were busy manufacturing towns with А 
Continuous stream of traffic between them all the year round. They 
are health resorts, раларда to a large extent from a state of 
masterly inactivity for nearly six months of the year. And it is 
extremely doubtful whether the revenue derived during this brief 
чайы would be sufficient to cover working expenses and рау even s 

Seil. idend on the necessarily large amount of capital involved. 

› it would be unwise to yield to counsels of despair in this 
of um The brilliant and 3 unlooked-for financial success 
B 1 ana Fleetwood Electric Tramroad Company, 


strongly objects thereto, and has resolved that in 


furnishes an example of the results which follow in the paths of 
enterprice, and an incentive to disregard gloomy forebodin 

We are presuming that the promoters of the echeme under notice 
have made provision against any interference with the low water 
channel of the river. If they have not, they would do well to im- 
mediately repair this deficiency, otherwise their project is doomed to 
almost certain failore at the outset. Preston bas crippled its 
financia] resources for a generation in a vain endeavour to become a 
seaport, and anytbing which threatens to silt up or in anyway 
interfere with ifs already too shallow navigable highway is sure to 
meet with the most determined and undoubtedly successful opposi- 
tion. Lytham and St. Anne’s, too, might confidently be expected to 
strenuously support the efforts of Preston, if the proposed works are 
likely to increase the accumulation of sand banks in their тош 
seeing that the establishment of the river training walls has already 
been the alleged cause of the accumulation of sand on their foreshores, 
making the places almost resemble Southport at low water in con- 
sequence. 

The publication of this project serves to draw attention to the fact 
that gradually the West Coast of England is being skirted by electric 
tramways and railways. Starting at Liverpool one is able to proceed 
a considerable distance towards Southport, and doubtlessa through con- 
nection to that town will soon be made. Then, if the over Ribble tram- 
way scheme is accomplished, it will be possible to continue the journe 
along to Lytham, St. Anne's, Blackpool, and Fleetwocd. From 
point it would only appear to be a question of time—and a short time 
only—before one wil] be able to travel along tke shores of More- 
cambe Bay tothe rapidly rising town of Morecambe, taking in 
Lancaster on the way, passing round to Grange-over-Bsnds, and so 
into the heart of the beautiful ccuntry at the foot of Lake Winder- 


mere. 
Southwards from Liverpcol, too, the lines are slowly but surely 
being extended slong the coast, and doubtless in the course of a few 
yeare connection will have been made to the line round the Great 
Orme’s Head, passing through Rhyl, and thence round the coast of 


Wales. 

Probably this is at present a dream, but it is ni bg one not 
incapable of practical realisation. Should it ever be ised, the 
extraordinary opportunity will be presented of traversing the whole 
distance from, say, Bangor, in Wales, to Windermere, in Cumberland, 
and be within sight of the sea nearly all the way. 


ELECTRIC SUPPLY FROM DISTANT 
GENERATING STATIONS. 


Тнв Vestry of Hammersmith has addressed a circular letter to each 
of the other local authorities throughout the Metropolis, asking for 
support with a view to combined action being taken in opposing 
certain of the recommendations of the Parliamentary Join Com- 
mittee on the Supply of Electrical Energy. These communications 
have, in most cases, beea referred to committees for consideration 
and report. The specific recommendations referred to ave as follow: 

1. In the case of power being given for the erection of a generat- 
ing station outside the area of supply, they think that powers may 
propery be given for laying mains in streets leading from the gene- 
rating station to the boundaries of the area of supply. In such a 
case the local authority liable to maintain these streets should have 
the same option of themselves breaking up and reinstating the streets 


at the undertaker's expense as is now given in the provisional order 


to local authorities within the area of supply, and should be 


empowered accordingly. 
2. The committee are of opinicn that while it may be advisable to 


maintain the veto of local authorities as to the erection of overhead 


wires given by Section 14 of the Act of 1882, in respect of other 
electric wires, it is not advisable that in the case of overhead wires 
for traction purposes the local authority other than the London 
County Council and county boroughs, should have an absolnte veto. 


While due weight should be given by the Board of Trade to the 


representations of local authorities the committee think that in the 
case of wires for the purpose of traction it would be sufficient to give 
a locus standi to such authorities. 


3. The committee consider that the provisions of the Electric | 


Lighting Act, 1888, which requires the consent of the local authority 
as a condition precedent to the granting of a provisional order should 
be amended. In their opinion the local authority should be entitled 
to be beard 12 pa пае 5 Miri but sper ne have, so to 

„a provision only dispensed wi special cases 
ED tho Board of Trade. 

Commenting upon these recommendations the Hammersmith 
Vestry says:—As to the fint paragraph, this Vestry is of opinion 
that the locs] authority within the area of supply should have the 
power of deciding the route the mains are to be laid as well as the 
power of themselves breaking up and reinstating the streets. 

With regard to the second and third paragraphs this Vestry 

ho event cf any 


legislation being brought forward on the lines indicated in the 


paragraphs, the Vestry should take up a strong position in opposition 


&nd,use every endeavour to retain its power of veto both in regard in 
iiie for the purpose of traction and applications for provisional 
orders. 

In conclusion, the Vestry asks for co-operation with а view to 
combined action being taken in the direction indicated. 


/ 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


MEW PATENTS. 1898. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, £o whom all inquiries 
should be addressed. 


24,508 ‘Improvements in electric traction.” Р. PiNCKNEY. 
Dated November 21st. 

24,530. "Improvements in and relating to electrical accumulators.” 
C. T. J. ОРРЕВМАНН. Dated November 21st. 

24,532. “Electric cables for high tension currents." (La Société 
Francaise des Cables Electriques, Systeme Berthoud, Borel & Cie., 
France.) Dated November 21st. 

24,533. "Improvements in or relating to converting electrical 
energy into mechanical motion.” (C. 8 Bradley, United States.) 
Dated N svember 21st. (Complete.) 

24,550. An electro-therapeutica] and mas age apparatus.“ 
О. ScaxgipES. Dated November 21st. 

24,559. "Improvements in electrically - propelled vehicles." 
H. G. Моввіз and Р. G. Satom. Dated November 21st. (Complete.) 

24,563. "Improvements in dynamo armatures." A. C. J. Gomszz. 
Dated November 21st. 

24,566. "Improvements in means or apparatus for opening and 
closing electric circuits.” G. C. Frickmr. Dated November 21s*. 

24,670. "Improvements connected with electric batteries.” W. S. 
Rawson. Dated November 2204. 

24,593. "Improvements connected with the lighting of miners’ 
and other lamps by means of an el ctric current." O. Y. Вчориз 
and ‘ge Miners’ Lamp ErnrcrBIC [ланта Company, LIMITED. 
Dated November 22nd. 

24,605. "Improvements in secondary battery plates, grids, and 
the like.“ W. H. Hanson. Dated November 22nd. 

24.625. "Improvements in microphonic boxes and the like.“ 
E. Harpy ani A. Picard, Dated November 22ad. 

24,641. "Improvements in secondary batteries" N. Н. EpaEa- 
TON and А. H. Masters Dated November 22ad. (Complete) 

24,655. "Improvements in electric cables.“ E. Т. GREENFIELD. 
Dated November 22nd. (Complete.) 

24/708. "A new or improved instrument for interlockiag railwa 
point and signal levers with electric block or train signalling switc 
on double lines of railway.” D. 8. Burns. Dated November 23:d. 
(Complete.) 

24,714. “Improvements in or connected with trolleys for the 
ha ate system of electric trac:ion.” R. Нил, Раа November 
23rd. 

24,727. “Improvements ia apparatus for measuring э supply of 
electricity.” W. A. Риск. Dated November 23rd. 

24,734. "Improvements in electric traction." 
Dated N »vember 23rd. 

24,747. “Improvements in or connected with eleciric sparking 
devices more particularly for igniting devices of mo‘ors operated by 
explosive mix‘ares.” . Houprep aad C. V. Св. Dated 
Novemb r 23rd. ( Complete.) (Date applied for under Pate ite, & u, 
Act, 1883, Section 103, June 13 h, 1898, beiog da'e of appl cation іп 
France.) 

24/767. “Improved manufacture of lead plates for s:condary 
batteries." М. Wumtor. Dated November 23rd. 

24,812. "Improvements in electrical meters." R. E. B. CROMPTON. 
Dated November 24th. 

24,833. "Improvements in means for suspending electric motors 
on electrically-propelled vehicles." В. Н. Вновт. Dated November 
24th. (Comvlete.) 

24,843. "A new or improved method of connecting shunt 
dynamos to the switchboards of electric generating stations.” 
W. О. P. TaPPER. Dated November 24th. 

24,855 “Method of and apparatus for electrically transmitting 
orders or sígnals suitable for use as ahip's telegraph and the like." 
А. U Arcock. Dated November 24th. 

24,859. "Improvements in electric sparking plugs for explosion 
engines or motors.” Е. О. Sus Dated November 24th. 

24,872. "Improvements in electric dynamos and m. tors.“ J. 
ATKINSON. Dated November 25:h. 

24,887. An electric alarm clock specially applicable for uso in 
public works and other institutions.“ Т. MILLAR. Dated November 
25tb. 

24.905. Preparation of hydrocyanic acid and other cyanogen 
compounds from rhcdavic acid and its salts by means of electrolysis." 
R. Bayes. Dated November 2óth. 

21,912. Improvements in or pertaini 
fittings and tbe like." O. 8. BRADFORD. ted November 25th. 

24,914. "Improvements in electric current conducting hingee.” 
F. Е. OBanDLER. Dated November 25th. 

. 94,949. "A regulating trausformer for rotary phase current or 

polypbase current installations.“ Siemens Bros. & Co., Lr. 

оле & Halske, Aktiengesellschaft, Germany.) Dated November 
Sth. (Complete.) 


P. Pinok spy. 


to lamps, gas, or electric , 


24,965. “А new or improved electrical resistance measuring 
iostrament.” G. T. Hanonerr and F. В. Saaz. Dated November 
26th. (Complete.) 

24,982. “Improvements in appliances for pverhead oll ctrio 
traction.“ W. R. Бмітн. Dated N vamber 26th. 

24,992. “ Automatic telegraph apparatus.” G. Groner. Dated 
November 26th. (Complete.) 

25,009. A new or improved electric arc lamp." О. Varner. 
Dated November 26th. 

25,013. "Improvements in or connected with electric arc light- 
ing.“ A. VosxAEB. Dated November 26th. 

25,023. “Method of heating electrically-propelled tram ray сап 
and other vehicles." O. BammmECkE and I. Than, Dated Novem- 
ber 26th. (Complete.) 


ELECTRICAL PATENTS OF 1884 EXPIRING IN 
DECBMBER, 1898. 


We are informed by Messrs. W. P. Thompson & Oo. that about 
86 applications for patente of electrical inventions were filed in the 
month of December, 1884. Of these several were never completed, 
and of those that were, not one has been maintained to run ite fall 
length of term, viz., 14 years. Оле or two patents ran for 13 years, 
expiring last December; all the others were abandoned after the 
lapse of a few years. 


ABSTRACTS OF PUBLISBED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
THomesom & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


7,423. ''Process for the extraction of pure metals or metallic 
alloys, and the production of carbides by electric heat" 4H. 
ASCHERMANBN. Dat sd March 25th, 1898.  Elatesto electric furnaces 
апа refers to Patent No. 859, 1897. Carbon with an oxide and & 
ре of metals having different affinities for carbon are mixed 
and sabj:cted to electric heating. The metals of the oxide and sul- 

hide are liberated, and the one with s greater affinity for carbon 

orms a carbide, and the other metal according as it is fixed or volatile, 
collects at the bottom of the matter in fusion, or in the canals by 
which the gas escapes. 1 claim. 


1896. 


12321. "Improvements in electric batteries.” Е. EDWARDS. 
(P. A. Emanuel) Dated May 30th, 1898. Relates to improvements 
ia electric batteries. By heating an electrolyte and causing it to 
flow under pressure through the elements of a battery, and having 
the elements uniformly spart under all conditions, а strong and con- 
stant electromotive force is obtained. The electrolyte is discharged 
after passing through the battery, and between the two elements it 
passes through porous plates. The battery has a plurality of chambers 
confining the elements, and separated by porous plates. 17 claims. 


12,636. “Improvements in electric switches.” J. G. Drxom 
Dated Jane 6th, 1898. Ralates to switches of the lever type. The 
contact blade attached to the lever is provide d with flanges of chisel 
aspect, with rounded instead of flat slopes. The contacts or poles 
piece have bent over portions between which the flanges of the con. 
tact blade moves, and is held when the switch ie operated to make 
contact. 1 claim. 


13,682. “Improvements in electric incandescent lanps.” V. 
Burig and E. Ds Mancay. Dated June 20th, 1898. Relates to 
incandescent electric lamps; in the centre of the bulb is fixed a 
reflector of any desired kind, surrounded by the filament, so as to 
project and reflect the light in every direction. 2 claims. 


15,812. "Improvements in telegrapb printing & tos.” F. 
HacHMANN. Dated June 19 b, 1898. Pilates to telegraph printing 
spparatus; consists of a type wheel driven by s spring or any other 
arrangement. 16 is held against rotation by an armature which is 
controlled by an electro-magnet. By these and а few mechanical 
arrangements tbe message is printed on a alip of paper. 4 claims. 


16.282.“ Improvemente in bonds or connections for the rails of 
electric railways.” G. A. Weser. Dated July 25th, 1898. Helstes 
to bonds for el.ctrically connecting the mee ing end» f adjaceat 
rails. The bond is made of copper and ext:nds along the sides of 
adj cent acd meeting raile, and at the joint formei by the meeting 
ends of the rails it is provided with an enla-ged portion, so as to 
offer less resistance to the current whin all of it bas to pass thro gh 
the bond. Lateral movement of the rails is provided for by an 
elastic packing. 4 claims. 


17,380. “Improvements in drums for holding electric cables.” T. 
Охьву. Dated August llth, 1898. Relates to improvements in 


drums for holding electric cables for purpose of carriage or transport. 

5 =e flanges of the drums ate made of pne ein Te 
anges have openings approximatel ual in diam 

barrels, thus making the dn lighter. То the barrel central discs 

are provided, adapted to receive axles, and connected to the drum by 

spokes, so that the cable can be wound upon them. Handles are 

provided on the flanges to facilitate movement. 6 claims. | 
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THE SMOKE QUESTION IN LONDON. 


SIR W. B. RicuwoNp and a few faddists, with no 
responsibilities in the industrial world, who have been 
meeting at No. 6, Onslow Gardens, to call for a more 
rigid enforcement of the Smoke Acts, do not have to 
get their living by any business involving the use of coal. 
It is consequently an easy matter to get up in a West-End 
room and talk cheap philanthropy at the expense of hard 
working men. It is all very well, too, for others like 
Sir Jno. Brunner, who, exercising a huge monopoly on 
some cheap waste ground at Northwich, can easily afford to 
cover acres of ground with boilers, and keep his combustion 
rates at a low figure. 

Sir Harry Poland contents himself with a bold statement, 
which he doubtless himself considera to be true, that London 
is worse than a third-rate provincial town. Lord Midleton 
takes up a prophetic vein, and wants fature buildings not 
to emit smoke when science will Step in, &c, &c. “That 
blessed leader Mr. Ruskin, to quote Sir W. B. Richmond's 
own description, writes in his usual denunciatory style 
of that villain smoke, and the prime mover in this agitation 
thinks it encouraging to go on under his blessing. It is 
exceedingly kind of all these, no doubt, well-intentioned 
gentlemen, who know во little of the difficulties of manu- 
facturers in London, to seek to harass them by ill-considered 
legislation. No one hates smoke more than we do ourselves, 
and we are by no means of opinion that everything has been 
done that can be done to diminish smoke. The fear of 
unreasonable smoke prosecution has been, more than any- 
thing else, responsible for the weak determination to use 
only smokeless Welsh coal. This course has had a double 
efféct. It has raised the price of Welsh coal, promoted 
the Welsh coal strike, and brought London to its 
present pass of having very many boilers which are only fit 
to burn smokeless coal. If smoke prevention laws were 
enforced in a more rational manner, there would be some 
possibility of large fuel users experimenting with the means 
of perfecting their furnaces. Without doubt the smoke 
abatement question is important, and is worthy of fair con- 
sideration. Smoke inspection should be in the hands and 
under the control of gentlemen of scientific and practical 
attainments, who are capable of forming correct opinions 
upon the efforts put forward to cure the evil, and who 
can give sound advice on combustion. Equally important 
with smoke prevention is that of our national resources; 
our English coal is chiefly bitaminous, and it is simply folly 
to cut off the use of the chief supply of coal from one-sixth 
of the people of the country. Yet this is the course 
advocated by drawing room faddists. That Sir W. Rich- 
mond does not realise the task he has undertaken is very 
evident, for he talks of the appointment of a person as 
smoke inspector. We would advise an engineer and 
gentleman who, whether well or ill paid, would not be open 
to bribery, which seems to be Sir W. Richmond's chief or 
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only reason for proposing goolpay. Sir W. Richmond, and 
his numerous and wealthy associates would be far better 
employed in promoting some means of electrical power 
transmission whereby London power users could buy energy 
manufactured miles away. 

The principal producer of smoke in London is, however, 
the domestic fireplace, Our contemporary, the Engineer, 
does not seem to think that there is much smoke from domestic 
fires though, all the same, gas is advocated. The Hnginesr, 
bowever, appreciates the sentiment in favour of the open 
fire and bituminous coal, and scouts arguments deduced 
from practice in Russia, New York, or Berlin. 
We English do not require these foreign methods, 
chiefly because of the Gulf Stream’s kindly consideration 
for these islands. Indeed, if we could all have hot air 
warming we should like an open fire in addition. We do 
not, however, agree with the Engineer that bituminous fuel 
cannot be burned smokelessly at higher rates than 8 or 
10 Ibs. per square foot per hour, and only then at an un- 
economical rate. The classic Wigan coal trials proved quite 
the contrary, both in the rate of combustion and the evapo- 
rative efficiency. The Zngineer states deliberately that no 
satisfactory means of burning bituminous fuel has ever been 
invented. This is too stringent. It may be difficult to 
obtain smokeless combustion, but it can be, and is done, with 
economy and efficiency, and would have been better and 
oftener done but for the methods of ignorant smoke 
inspectors, who have frequently not only threatened steam 
users with prosecutions during the process of experiment, 
but have actually carried the matter into Court. An experi- 
ment has proved a failure, for example, and for the rest of 
the day or week the output of smoke has been increased. 
This is not allowed for by the inspector, yet it is obviously 
impossible to attain success with every trial. 

We have repeatedly advocated the policy of allowing com- 
bustion to become more perfect before absorbing so much 
heat from the furnace. The too rapid cooling of furnace 
products is responsible for smoke, and defeats the best 
efforts at air admixture and suitable draught. Lancashire 
boilers have the furnace well arranged for smokeless com- 
bustion, во far as mere form is concerned, but their furnaces 
are water cooled at a vital part. Water-tube boilers are 
often better in the latter respect, but are usually wrongly 
arranged inthe former. The very varying rate of work at 
an electric light station is doubtless responsible for the 
trouble the electric light companies have been recently find- 
ing on the smoke account. The forcing of fires to get over 
the load carve peak with a reasonable fire grate area for all 
the other 28 hours or more of the day, is, we admit, a 
serious difficulty. It is got over usually by a 24 hours’ use 
of Welsh coal. It might be worth while to consider the 
employment of Welsh coal for one hour with more forced 
draught, and the use of cheaper bituminous fuel for the re- 
mainder of the day. An ideal system of working a station 
over a peak is to have boilers of large water capacity at the 
feed level; to fill up the gange glass to a maximum ready 
for the rise of the load curve; to check or stop the feed 
during the heavy period, and even call on the economiser 
for steam for a few minutes. Then, as the push slackens 
off, there is a low water level to be filled up, and 
an economiser of cooler water to absorb the surplus heat 
from the yet active fires as the load curve is returning to 
normal, So far, electrical engineers have chosen the exactly 
opposite system; they have selected boilers of small 
water capacity, which must be water fed through, or nearly 


througb, the times of heaviest load; they have avoided the 
hot water reserve for the economiser, and have struggled 
through with a hand-to-mouth policy, which turns steam 
into the engines which has been produced by almost the 
previous shovel of coal. Vexatious interference from the 
dilettante of a West-End drawing-room will hinder the good 
work; let us have interference, but let it be rather from 
the engineers of a mutual association of steam users. It is 
from such mutual action that boiler explosions in England 
are less than in any other country, and that boiler making 
stands on 8 higher plane. | 

The smoke and combustion question would equally be best 
dealt with in a similar manner, under the guidance of some 
energetic engineer of practical experience and a sufficiently 
scientific and broad knowledge. 


| ш Dn. ОнвЕ®Е'з paper on the longitudinal 
Thef peung. vibrations of solid and hollow cylinders 

. was read without discussion. Considering 
the wide range of application of his theorems, it is remark- 
able that his work should be received without oomment ; 
this circumstance suggests how convincing are his proofs, 
and how thorough is his grasp of this recondite subject. 
Most of us are content to take it for granted that the 
frequency of longitudinal vibrations for а thin rod is given 
by а simple expression involving nothing more complicated 
than the square root of the ratio of Young's modulus, to the 
density of the material. This expression is right enough 
for a long, thin, straight, homogeneous rod ; but it does not 
hold for conditions outside that ideal case. When thickness 
is considered, it becomes necessary to take account of the 
fact that for every extension in the direction of the length 
there are stresses in the direction of the width, and the 
statement that higher harmonics are exact multiples of 
the fundamental frequency now fails, When want of homo- 
geneity is also taken into account, together with the form 
and solidity of the vibrating body, and its surface conditions, 
the expression for frequency becomes far more complicated. 
Dr. Chree's paper is an investigation in detail of the general 
case. His work will no doubt be found to have an im- 
poros bearing upon alternate current theory; for the 
ormu's relating to acoustica, alternate currents, and 
orank-shafts, have generally something in common. In- 
cidentaly he shows how the physical significance of & 
mathematical expansion is sometimes rained by the 


whittling down of terms in the series, all for the doubtful 


advantage of simplicity ; his remarks should be regarded 
as 8 caution by those who follow short-cuts unthinkingly. 
The second paper, by Dr. Young and Mr. Rose-Inner, is really 
а continuation of a study of Watt’s indicator curves, 10 
special cases, 7.е., for certain liquida obtained by the dis- 
tillation of American petroleam. The particular substance 
now consider d is normal pentane, this, if we remember 
rightly, is the illaminant adopted for burning in the standard 
“pentane” photometric lamp. Dr. Young has succeeded in 
obtaining pure normal pentane by the use of an ingenious 
form of fractional distillation apparatus. So far a3 we 
know, this is the first time that pure normal pentane bas 
been produced in tangible quantities ; we should therefore 
like to see а comparison of its value as an illaminant, wi 
the “ pentane” hitherto used in standard lamps. This pure 
normal pentane might turn out to be the most constant of 
all petroleum illuminants. Mr. Lehfeldt’s suzgestion of 8 
curve-tracer is a good, but not altogether a new, one; 
he will probably find that the idea has been worked out in 
the Zeitschrift fiir Instrumenten kunde. The expense of 
such a machine would not be prohibitive if card- 
scales were used; these would have lees percentage error 
than the experimental divergences in Dr. Young's results, 
and plotting would be much simplified. Squared paper 
leaves much to be desired, but its defects are in most cases 
expiated by the circumstance that with it interpolation 18 
easy and obvious. There are instramenta which are 
instructive, but a nuisance, 
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A NEW CIRCUIT BREAKER, 


THE circuit breaker illustrated in the accompanying cut has 
many unique features. It is a double-pole device, having 
two blades which can fly out independently or simultaneously. 
The advantage of: this arrangement, says the American 
Electrician, is that a ehort circuit cannot be thrown on the 
line without the interposition of a breaking device. One 
blade is thrown in at a time, and if a short circuit exists the 
firat blade will be thrown ont when the last is thrown in. 
The two cannot be thrown in at once, except by deliberate 
intent. Each blade has a separate latch and catch which 
acts on a roller principle, reducing the friction to a mini- 
mum. The hinged joint at the base of the blades carries on 
its pivot a nut which is connected by an arm to the blade 
itself. The closing of the blade compresses the clips of the 
hinge poets and improves the contact. It can be adjusted 
to any desired degree, and cau be set to a preseure of 


1,000 Ibs. to the : quare inch if necessary. This makes the 
hinge posts even a better electrical joint than an inde- 
pendent jack-knife contact. The circuit breaker is equipped 
with a new style carbon break of liberal capacity, and во 


adjusted that the copper contacts separate over an inch 


before the carbons, which therefore take the entire arc. 
This effectually prevents burning of the clips. The sole- 
noid is wound with two coils, They are formed of bare 

per, and are carefully insulated between turns, The 
onter surface of the coil is turned and polished and presents 
a very fine appearance. The conducting parts of the circuit 


breaker are calculated on a basis of 750 amperes to the 


square inch. The range of adjustment of this instrument is 
from 100 to 400 amperes, and the normal capacity is 200 
amperes. This circuit breaker is also made with under-load 
attachment, It is carefully calibrated, and said to be as 
reliable as any amperemeter on the market. Its installation 
on the switch is very convenient. Seven holes are all 
that are required to hold the circuit breaker in place on the 
board. These instruments have been used with great satis- 
faction on some of the largest installations in New York 
City. They are manufactured by Е. A. LaRoche & Co., of 
Чы мс City, and are known as the “Victor” circuit 
reakers. 


THE SWINBURNE SULPHIDE ORE PROCESS. 


WE have rcceived from Mr. James Swinburne a small budget 
of papers relating to the Phoenix Process (Parent) Company, 
Limited, a company which is being promoted with a capital 
of £50,000 in £1 shares, The objects of this company as 
Beb forth in the advance g ctus are :— 

1. To purchase the тюршше petente relating to the 
treatment of sulphide ores, 


2. To procure the assistance of Mr. E. A. Ashcroft, late 


* 


8. p 
of the Sulphide Corporation, Limited, 

8. To erect an experimental plant for trial of the Swinburne 
process upon an industrial | 

4. To vend, lease, or otherwise dispose of, the Swinburne 
process, if proved an industrial sucoess, E 

Of the proposed capital of £50,000, £26,500 is to be paid 
to Messrs. Swinburne and Ashoroft as vendors of the new 
process, £25,000 in shares and the remainder in cash ; while 
the residue of the issue, £28,500, is to be used as working 
capital of the Phoenix Company. | 

At present, subscriptions are only asked to a preliminary 
experimental fund of £2,500 for further testing the value of 
the process. If these laboratory (?) trials are successful, 
the raising of the remainder of the cash capital, and the 
erection of the experimental works, will be prcceeded with. 

The process described by Mr. Swinburne in one of the 
рше papers acoompanying the advanoe prospectus is as 

ollows :— | 

The crushed (?) but unroasted sulphide ore is fed into an 
externally heated cauldron, containing molten lead and 
molten zinc chloride. The silver of the ore alloys with the 
Језа; the zino and lead sulphides mix with the zinc chloride, 
and form & molten mixture of chlorides and sulphides. 
After removal of the lead-silver alloy, the molten mass is 
electrolyeed, and first the lead and then the zino obtained in 
molten form at the cathode, while i escapes as vapour 
at the anode. Мо chlorine is liberated, and the zinc chloride 
is finally recovered from the gangue, &o., of the original 
ore by distillation. Owing to the metals being separated at 
a temperature above their melting points, no difficulties 
arising from spongy deposits occur. The cost of operating 
the process is estimated at 38s. per ton of оге in Australia ; 
or at 25s. per ton, if only the silver and lead be extracted. 
The English patents are 10,829 and 10,8294, of 1897; and 
patents in other countries have been applied for. Letters 
containing favourable expressions of opinion upon the 
process by Mr. Steinhart and Mr. Ashcroft are printed with 
the advanoe prospectus. 

With regard to this process we may state that we 
thoroughly approve the cautious method of development 


" 


which is being adopted. 


The £2,500 for preliminary experimental work, and the 
£25,000 for a small industrial installation, compare favour- 


ably with the £10,000 and £250,000 spent in the 


trials of the Ashcroft procese. We farther think that the 
principle of the new process is a distinct advance upon the 
wet methods of treating there refractory sulphide ores ; and 
we have long believed that if the problem of their success- 
ful treatment was ever solved, it would be by a fusion 

rocesa, though not necessarily an electrolytic one, Whether 

г. Swinburne's process will be found both practicable and 
economical when tried on a larger scale remains to be proved; 


and if these trials end successfully it is necessary to re- 


member that it will have to reckon upon the competition 
of the Fry process,“ likewise a fusion procese, which is about 
to be worked upon a very extensive scale at Manchester by 
the Smelting Corporation. We think that under these 
circumstances, the estimates of the cost by the Swinburne 

will need careful revising. It is not eufficient to 
show that the treatment of the ore by this process leaves 
a large margin for profits and contingent expenses; it 
must be proved that the profits per ton of ore treated equal or 
exceed those obtained by the Fry process. We note that 
Mr. Swinburne, in the estimate of profits given in the 
advance prospectus, has calculated upon a 100 per cent. 
recovery of the silver, lead, and zinc contained in the ore, 
We consider this an altogether improbable return, when 
working upon a large scale ; and shall doubt, until con- 
vinced by actual figutes, whether even 90 per cent. will 


be attained. | 
Further, has Mr. Swinburne considered the time requisite 


to deposit the whole of the lead from а mixed mass of 


molten zinc and lead sulphides by electrolysis? Such 
operations, though theoretically possible, are difficult, even 
with the small amounts of material used for analytical 

es; and when one works with tons in place of grams, 
the difficulties increase. If the zinc sulphide is to be 


* By this process, according to Ingalls, 90 per cent. of the silver, 
87 per cent. of the lead, and 70 per cent. of the sinc are recovered, 
Wo electrical energy is required ; the prcooss is metallurgical. 
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wholly freed from lead sulphide, we anticipate that the cost 
of recovering the lead will be much higher per ton than that 
given by Mr. Swinburne’s, If, on the other hand, the zinc 
sulphide is not freed from lead sulphide before passing on 
to the third stage of the process, the zino deposited will be 
alloyed with lead and unfit for many 5 

We make these criticisms not in hostility to the process, 
which we think on the whole . one, but in order 
to draw attention to those points in it, which will 
probably be revealed by the further trials, and will demand 
considerable attention if they are to be overcome. 

With the copies of letters and other papers relating to the 
defunot Ashoroft process which have been sent to us under 
the same cover with the Phcenix Company's prospectus, we 
do not feel prepared to deal at length. 

We are certainly surprised to see Mr. Ashcroft’s name 
figuring on the front page of a prospectus before, in our 
opinion, he has adequately replied to the charges brought 
against him by his critics both in this country and in 
America; and we think that although the process, in the 
promotion of which he is now interested, is decidedly 
promising, he and Mr. Swinburne would bave been better 
advised had they themselves provided the money required 
for the pending experimental work, and so avoided an appeal 
to the general public or to the shareholders in the Sulphide 
Corporation. 

“Once bit, twice shy,” is an old saying, the trath of 
which is frequently proved in financial affairs ; and we shall 
be much surprised if it is falsified in t^e present instance. 


ELECTRICAL CANAL TRACTION. 


П. 


THE Bovet system consists of chains laid іп the canal 
itself and simply carried over wheels on the barge, the barge 
mechanism being eiectrically actuated from overhead con- 
ductors. An ordi chain is sufficient, and has the 
advantage that it will slip at times of abnormal strees and 
so obviate accident. The following formule are given for 
calculating an establishment of this type. Given T the 
annual tonnage in millions, K the journey of a boat in 
kilometres, and o the load of a boat. Then 800 c x repre- 
sents the tonnage per kilometre. The number of boats in 


, , : А — 106 1 А 
circulation рег kilometre will be n = 500 0 Et Their 
headway in kilometres will be e = 10575 Thus on a 


i d of 60 k. the annual traffic being 34 million tons, 
and the boats of 200 tons burthen, traversing 30 k. each, 
if the journey speed be 12 hours the velocity will be 2,500 
m. per bour. 

Each boat is estimated to P 82 kw.of energy or a 
total of 275 kw, or 535 H.P., allowing 91 per cent. 
output of generator. These values are arrived at from 
the formula r — Q + bt) v?” where v is the speed 
in metres per second, and f the dranght in metres; r being 
the resistance in kilogrammes; a and b being—a 21:8, 21:5, 
and 14:2 ; and 5 128:6, 781, and 52:4 for three classes of 
boat known in France as the Peniche, the Flute, and the 
Toue. The formula is applicable to speeds of 25 to 2:5 m. 
per second, and draughts of 0°65 to 1°83 m. 

It is advised that for steam power there should be a power 
station on each section. Gas engines, too, may well be 
divided up into several stations, an шеу have an advantage 
over steam for powers under 25 Н.Р, Oil engines are, 
unhappily, too costly to run, or they seem best suited to power 
distribution for canal traction purposes. 

Phase currents are not new in industry. Why, it is asked, 
can they not be used in canal traction? The necessity for 
three lines need not be а serious disadvantage as is some- 
times urged. The polyphase motor is so simple and 
strong a8 to demand serious consideration where it will 
be worked by men little acquainted with electricity. The 
polyphase system is more elastic and permits of a 
variation in the haulage as required, whilst on normal 
duty the speed is steady. Current is taken from the line 
by means of а two-wheeled carriage with а pendulum 


counterweight, the grooves of the pulleys being shaped to 
clear the insulators. The carriage is drawn by the boat 
by means of the cable which carries the current on board, 
The return current is not practicable by way of the tow 
chain. A second wire is therefore provided as return. 

The carriage seems better than the fishing rod system, for 
а barge is not confined by a rigid rail and the arm must be 
long and very adjustable. . 

The use of accumulators does not seem to be very prac- 


he Gymnote, a submarine torped 
Admiralty, was tried in 1888 at Toulon. It hada fonr- 
bladed screw of 1°50 m. diameter. The motor was of 16-pole 
type. The poles were placed on a moving ring of 1 m. 
diameter, and furnished with a four-brush collector, two for 
forward and two for backward running. The speed was 250 
per minute, and the screw was driven direct. The weight 
of the motor was 2,000 k. It gave 60 H.P. with a 
200-volt current and 220 amperes. The battery was 564 
cells of the liquid alkali type Commelin-Desmazures- 
Baillache. Each cell weigh 17:5 k., or a total of 
9,840 k. for the whole. With a capacity of 345 H.P.- 
hours, eufficient for about a 6 hours run, this means 28 6 k. per 
horse-power of charge. The speed for 6 hours would be 
10 knots. . Neither of these examples can be rated as com- 
mercial, however. For barge work the problem is quite 
different, and one must consider the question of the cost of 
loading and arr the battery for charging, the shocks 
consequent on this and the damage to the cells, which rapidly 
deteriorate. It is, of course, easy to charge the batteries in 
place given time to do во. This should be done without 
unduly delaying their work and might be done by night. 
Relatively to tramway work canal haulage is much easier 
for accumulators. The following figures may be studied :— 
A boat of 850 tons will run 4} to 5 hours at 8 kiloms. per 
hour with a battery of a capacity of 110 ampere-hours 
weighing about 1,000 kilos. and measuring 1:42 m? x 
825 mm. high. For a tramoar the battery will have a 
capacity of 180 ampere-hours and will weigh 1:750 kilos., 
and occupy an area of 2 16 m? of the same height —825 mm.— 
as the former. It is assumed that the weight of a beg Pn 
kilos. is a little over goth of its capacity in watt-hours. The 
displacement of a barge is, say, 389 tons, or 0°97 of the 
nominal 850 më. At 3 kilome, per hour its resistance may be 
taken as 0:87 К. per m? of displacement. The total traction 
is thus 125 k. The work per second is 104 kgm. or 
1,020 watts, or, say, 1,500 watts furnished to the motor. 
For a 6 hours’ run the weight will be about 750 kilos. on the 
above rule. The rale is thus derived: Let 1 be the capacity 
of the buttery, and 1, its capacity per kilo. of plate. Then 


1 is the weight of plate per element. Add 0°65, then the 

1 

weight in working order is 1:65 =, At the tension E 
1 


there will be 25 7 elementa, whence the weight in kilos. is 

597 for the batteries of the Socié:é Electric. The 
1 

current available is 15 ampere-hours per kilo. of plate, but 

only two-thirds this is guaranteed. For 10 ampere-hours, 

therefore, is found by substitution in the above formals 

0:0838 E I. 

As before stated, there is an electrical system on the Canal 
Bourgogne on a length of 6 kilom., of which 8,300 m. are 
in tunnel, This length is the summit level. It receives 
large quantities of water daily, at least 80,000 ms in all 
seasons, of which 18,000 go to the lock at Ponilly and 12,000 
to that at Escommes. At Ponilly there is a fall of 7 m. or 19 
H.P., and at Escommes one of 8 m. or 15 H.P., a total of 34 
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Н.Р. Being similar, one only, that of Pouilly, need be 
desoribed. The turbine is of Girard type, 1°16 m. in diameter 
and 100 revolutions per minute, geared to а shaft at 200 
revolutions. It is regulated by а sluice electrically operated. 
The dynamos are of 11:6 and 9 E.H.P. of Gramme type. The 
ordinary work requires 370 volta (280 only at Escommes) or 23 
amperes, The generators are in series and shunt wound 
because tte employment of an accumulator was intended. 
The winding is condemned as causing great sparking, and 
if wound in series this fault wonld be absent, but it would 
be inconvenient for battery charging. Moreover, each 
machine tends to reverse the other's polarity. 


At the time of starting a boat the turbines are only over- - 


coming friction. By too rapid absorption of current at the 
motore, the turbines are overloaded and run slowly: as the 
fall at Pouilly is less than that at Escommes, the Pouilly 
dynamo is liable to be reversed jn polarity. Frequent at 
one time they have been checked by a powerful rheostat of 
180 ohms resistance so as to prevent too rapid admission of 
current to the motors. Slow movement of the rheoetat 
enables the turbines to follow up their increased loading. 

The advantage of the arrangement is that three conductors 
alone are n quired, one directly between the dynamos and two 
onter ones across which the motors work. The length of the 
electrical circuit is constant, and the current thus does not vary 
as the boat travels. Coupling in parallel would require four 
lines. Lower voltage is also possible with less line loss. The 
conductors are of telegraph bronze 8 mm. in diameter and of 
45 kilos. per mm? tenacity, and 98 per cent. conductivity. 
The circuit resistance is 3:9 ohms. When under 600 volta 
the current is of 20 amperes. The fall of potential is 78 
volts and the efficiency output 87 per cent. The conductors 
are carried by transverse iron carriers from pe In the 
tunnel portion they are held by iron staples driven into the 
crown of the arching. They are hang by stirrups from the 
insulators, The middle wire simply passes over the throat 
of the insulators and is secured by brass wire. There is a 
tendency to sparking at the stirrups which have to be made 
thin to remedy this fault. 

The advantages of the system are da erection, non- 
rigidity, absence of solder, different lengths being coupled 
by screwed bronze sleeves right and left threaded, the surface 
of contact secured being considerable, and they serve algo to 
lengthen or tighten the line. Two trolleys are employed on 
а rod 74 m. long, of which 4 m. is of iron tube, the rest 
being bamboo. The pulleys are protected by India-rubber 

against short-circuiting if derailed. The motor is 
of Gramme type, series wound. At 550 volta and 80 amperes 
it gives 19 H.P. at 900 revolutions. It is belted to the fly- 
wheel of the gearing, which is во arranged as to give в speed 
of 20 or 40 to the chain wheel, corresponding to a rate of 
travel of 0°65 or 1:80 metre per second. The chain runs in 
the middle line of the barge. The barge is lighted as it 
passes the tunnel by two series of lamps, arranged that as 
the rear lamp is extinguished а fresh one lights up, the length 
of the barge being thus constantly illuminated. The accu- 
mulators contain 250 elements. Their normal 5 is 
15 amperes discharge rate and 10 amperes charging. The 
battery is shunt connected to the line, and serves as a 
steadier, rot, being required as a store, for there is no lack of 
water. It is placed at the generating house, though former! 
it was on the towing vessel, and caused damage by aci 
vapours. For a period of six months the cost of transport 
has been 0:071 franc per ton, or about id., showing an 
economy of 30 per cent. over steam towage at 0:108 franc. 
The air of the tunnel is, of course, no longer rendered 
M ERE by the smoke of coal, and the speed obtained is 
good. 


PROF. LODGE ON SPACE TELEGRAPHY. 


Pror. Lobdn's lecture at the Institution of Electrical 

Dgineers on “Improvements in Magnetic Space Tele- 
graphy,” is more than a description of a new system, it is a 
criticism of old methods and a study of their limitations, 
followed by a look ahead into the possibilities of ship and 
shore signalling. To begin with he gave his hearers a 
carefal explanation of the difference in quality and function 


between the magnetic induction exerted between wire and 
Wire, as in the Lavernock experiments, and the progressive 
waves that are emitted by a Hertz oscillator. The distinc- 
tion between the two kinds was illustrated by the case of a 
magnet “ wobbled ” slowly on one side of a sheet of copper, 
in which саве а compass-needle on the other side of the 
sheet is affected; and a magnet “ wobbled” fast, in which 
case the needle does not respond. A magnetic alternation of 
sufficient rapidity induces an alternating electrostatic field, 
and is therefore accompanied by emission of energy; but a 
slow magnetic alternation is practically unaccompanied by 
electrostatic effecte, and practically all the energy emitted at 
each pulsation returns to the source. 

The new system of telegraphy, now suggested by Prof. 
Lodge, is the outcome of bis well-known experiment on 
“ tuned ” circnite, where two similar Leyden jars, each pro- 
vided with a enitable metallic circuit, are made to respond 
to one another at а distance. Instrument makers were re- 
minded that when they design the apparatus for this experi- 
ment, the areas of the resonating circuits should be carefully 
attended to; as a rule they are made too small and too 
cramped ; all the joints should be soldered, and chains, 
“which are an abomination,” should be avoided, the circuit 
should be so well jointed that a thermopile will send an appre- 
ciable current through it. In the experiments on signalling, 
the Leyden jars are replaced by condensers of several mioro- 
farads capacity; the resonating metallic loops are enlarged 
into inductive coils of great area arranged horizontally ; and 
the influence machine gives place to an alternate current 
dynamo. Lastly, the receiving apparatus is geared up by a 
train of telephonic relays, so that the diaphragm of the last 
telephone of the train vibrates with sufficient violence to 
make an electric contact, which in turn can operate a tele- 
grapbic instrament, 

The discussion on the lecture promises to elicit some 
important information with regard to the effect of sea-water 
on the attenuation of electric waves. This question has 
been gone into mathematically by Mr. Whitehead in a 
Physical Society paper. Не finds that tbe loss due to 20 
miles of traversed sea-water is 79 per cent. of the initial 
electric impulse, Prof. Lodge seems rather unwilling to 


. accept these figures ; his objection is based on the assump- 


tion that the re-acting currente, which are really resporteible 
for the attenuation, are, at considerable distances from the 
cource, extremely feeble. According to Prof. Lodge, the 
only conductors that interfere between the primary and 
secondary coils, in such a case, are such as have a position 
near one or other of the coils. A single conductor exerts its 
greatest obstructive power when it is placed half-way 
between the primary and secondary coils ; but if the coils are 
far from one another, the effect, in Prof. Lodge’s opinion, 
is almost negligible. Moreover, he points out that Mr. 
Whitehead's calculations appear to be developed from 
differential equations which assume that the send- 
ing circuit emita true waves. And while it is the 
fact, as demonstrated by Prof. J. J. Thomson, that a 
Hertz oscillator in a trough of liquid has its oscillatio 
absorbed with great rapidity, the same does not necessarily 
hold for а simple flactuating magnetic field. Prof. Lodge 
suggests that the sea-water question might be compromised 
by putting one horizontal coil on shore, and another, in the 
same plane with it, on the ship. 


STEAM ENGINE GOVERNORS.” 


Bz JOHN DAVIDSON. 


(Continued from page 806.) 

Ав the automatic expansion governor driving the steam distribu- 
tion valve direct in the case where only one valve is used, has the 
effect of causing a much more unequal turning effort to the crank 
than when a throttle is used, I have prepared diagrams showing the 
fluctuation of energy per revolution of a single cylinder horizontal 
engine under different conditions of governing and when running 
at various loads. The coefficient of fluctuation of energy per revolu- 
tion in each case being given in the table. 


© ө Paper read 1 before the Balford Science Studente’ Association at 
the Royal Technical Institute, Salford, 
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The conditions of load are as follows:— 

The full load with the automatic expansion engine is taken at 3 
of the stroke. With the throttle engine the cut-off is taken at 
35 of the stroke to allow for a little overload or drop in steam pres- 
sure. With the two-valve automatic the steam admission was the 
same as the one valve, bat the release and compression under the 
same conditions as the throttle engine. Boiler pressure, 100 lbs. per 
square inch. The effect of the inertia of the m parts being taken 
into account in all cases. 


COEFFICIENT OP FLUCTUATION OF ENERGY PER REVOLUTION. 


we Ore ee e 


| 

| Automatic expansion 
` with two valves, 

admission only under 
control of governor. 


Antomatic expansion 
with one valve under 
control of shaft governor. 


Engine governed 
by throttle governor. 


| 


| 
манаа ашын каа. 

Fall load . 158 144 | 139 
| 


60 percent. of load 193 "130 142 
40 „ „ 220 173 145 
15 „ „ 333 129 162 


. 


Automatic expansion with one valve, 
under control of shaft governor. 


a = Full load. с = 40 per cent. of full load. 
b = 50 per cent. of full load. d :- 15 


» » » 


Of course the fluctuation of 
to the coefficients of fluctuation of e 


Automatic expansion with two valves, admission 
only under control of shaft governor. 


cylinder, or the portion of the stroke during which the fly-wheel and 
other revolving portions of the engine have to give up the work stored 
in them to overcome the resistance due to the load. In the two- 
valve automatic engine you will see there is very little negative 
work done in the. cylinder, and, consequently, there is much less 
fluctuation, and it is the same with the throttle engine. | 

From the above considerations it will be seen that for an even 
turning movement the two valve automatic expansion engine is the 
best, although no doubt & more expensive engine to build than the 
tbrottle, which in this respect is nearly equal to it. Also the fluctus. 
tion of turning effort іп а one-valve shaft governor engine is rather 
excessive at light loads, so it is advisable to fit separate steam and 
exhaust valves, or, say, А cut-off valve working inside or on top of 
the main valve, where the turning effort is & very important matter. 
angular velocity is not in the same ratio 
as given in the table, 
because, although this flactuation at tbe ligbt load is double what it 
is at full load, the energy taken out cf the fly-wheel is a per- 
centage of a much less load than full load. 

With compound engines with cranks at right angles, and also in 
three-crank engines, these fluctuations are enormously reduced. 

On farther examination of the two diagrams you will see that with 


Engine controlled by 
throttle governor. 


——— . ————, = Mean effective turning effort at the crank. 
= Zero line, or where crank effort is nil. 


Di GRAMS SHOWING ErrEOTIVB TURNING Errort DURING Omm REVOLUTION. 


With the one-valve engine worked by a shaft governor, the fluctua- 
tion increases from ‘158 at full load to 833 when running at the light 
load. When two valves are used the fluctuation varies very little, 
being a little less at the light load than thefullload. In the case of 
the throttle the flactuation does not alter very much, being а little 
more than the two-valve expansion engine. 

If you.examine the indicator diagrams, figs. 1 and 2, you will sce 
tha’ the principal cause of the fluctuation is due to the compression. 


t 


Fia. 2. 


Fig. 1 represents a light load card of a one-valve variable expansion 
engine, corrected for effects of inertia of the moving parte, and 
showing the effective pressure per equare inch of the piston to turn 
the crank; and fig. 2 а similar card of a two-valve variable expansion 
engine. The shaded portion shows the negative work done in the 


the variable expansion engine even at light loads, the e has to 
withstand the full boiler pressure, and in the case of the throttle the 
maximum pressure may be only one quarter of the boiler pressure or 
less. Owing to this fact the throttle engine is subject to much lese 
wear and tear than the variable cnt-off at light loads. | 
In deciding which kind of governor to adopt for an engine then, 
there are several things to consider, as one cannot say haphazard 
that for all purposes the variable expansion governor should be used, 
and is the best in every way, although as а apeed regulator purely, 
as I have already mentioned, it is, beyond all question, the superior. 
Again, by providing excessive fly-wheel power to an engine, you 


may cause it to turn with a very even angular velocity, and you might 


on adding till you got the fluctuation bardly perceptible. This 
would mean very large bearinge, and would dend to reduce the 
mechanical efficiency of the plant, but beside this it would have its 
effect upon the governor. A sudden change of load would not cause 
the engine to gallop away or pull up so suddenly, but it would be 
longer m again settling, and the oscillations in the governor, if any 
take place, would be longer, consequently а very sensitive governor 
will be required. 

In gas engines, where there is only one impulse every two revolu- 
tions of the crank, very large fly-wheels are titted, to counter-balance 
the unequal crank effort; but in the case of steam engines, where it 
is possible to get a fairly even turning effort by properly arranging 
ne steam distribution and cranks, there is not the same need of 

em. 

In controlling the speed of an engine there are three variation, 
which the governor has to deal with, vis., first, sudden changes 
load; second, gradual changes of load; third, alteration of steam 
pressure. 

« The quickness of the action of the throttle governor depends not 
only upon the design of its mechanism, but also upon the steam space 
or volume between the cylinder valve and the throttle valve, for 
whatever steam is between these two valves when a load is throws 
off, it is beyond the control of the governor, and may have a serious 
momentary effect. Therefore, for the best resulte, the throttle valve 
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must be placed as close as is practically possible to the cylinder 
valve. 
A change of load on an engine governed by variable expansion 
is met by an earlier or later cut-off of the steam admission to the 
cylinder, consequently the steam already in the cylinder is all that is 
beyond control] when a load is thrown off suddenly, and even then, if 
there is only one valve to the cylinder, and the governoris sufficiently 
gensitive the compression will be increased and tend to keep back the 
engine. In a compound engine with both cylinder valves under 
control of the governor, the effect of the steam in the receiver will be 
reduced by the cut-off in the low pressure cylinder being altered also, 
and this will put more back pressure to the high prersure cylinder. 
On account of the immediate action cf the variable expansion 
governor upon the cylinder valves, i* is more prompt in answering 
to & change of load, and where sudden changes are expected, this 
governor is preferable to the throttle. 

For a gradual change of load, or an alteration of steam pressure, 
both governors can be made to answer equally well in keeping the 
engine speed constant, or within the limited permanent variation, if 
they are properly designed. 

It is not possible to keep the speed exactly constant during the 
changes in load, &c., even with the most sensitive governor, because 
the governor itself cannot act until soine slight change in speed has 
taken place, as it cannot anticipate a change of load. Therefore, if 

ou take some load off an engine, it must actually gain speed a little 
fore the governing mechanism can come into play, and alter the 


quantity of steam being supplied to the engine, to an amount just 


sufficient to keep the engine in motion at the normal speed. 

This variation may be only momentary, and the more sensitive to & 
change in speed the governor is, the less will this variation be; but 
when the governor had settled in its new position, the speed would 
then be the same as with the heavier load. The governor that will do 
this perfectly, and remain satisfactory, has yet to be invented, and 
for most purposes is not required ; yet with some forms of governors 
d > аы to keep within very small limits of the normal speed at 


The permanent variation is required to be kept very small for some 
engines, or in other words, the speed the engine runs without any 
load, or simply turning itself, must not be more than from 1 to 2 per 
cent. more than when running with the full load on. Also, for good 
governing, it is essential that the momentary variation caused by 
sudden changes of load should bs as small as possible, and with а 
perfect governor, this would exactly correspond with the permanent 
variation. A perfect governor does not necessarily mean one which 
will keep the engine at exactly one speed for all loads. Suppose you 
design а governor во as to cause an engine to fall in speed, say, 3 per 
cent., when the full load is put on. As the engine falls in speed, due 
to the extra work put upon it, во would the governor take up а new 
position, and when the engine had dropped 3 per cent. in speed, or 
had full load on, the governor would have moved at the same instant, 
to such a position ав to give sufficient power in steam to the engine 
to do full load. In this case there would be no extra momentary 
variation, because, as the load changed, so would the governor with 
it to correspond. In practice, of course, this is impossible, as the 
change in speed of tne engine takes place first, and this change 
causes the governor to alter, and prevent any further development of 
the variation. 

The quicker the governor answers to any fluctuation in d, or 
the more sensitive the governor is to small fluctuations, the less will 
this momentary variation be. 

Again, all the forces of the governing mechanism must act in 
barmony when а variation takes place to make it quick in acting, 
and the various jointe, &c., must be as free from friction as possible, 
this depending a great deal upon the design of the mechanism, for 
supposing the forces in the governor tending to alter the position of 
the gear to be moved, have to exert а big force to overcome the 
friction of its joints alone, an unnecessary large variation in engine 


‚ speed would have to take place before the governor moved, and then 


it would move too far, and cause a fluctuation the opposite way, and 
60 on. Friction has an evil effect on all governors, so for good 
governing it is absolutely necessary that the friction of the various 
joints be reduced toa minimum. Now the forces in the governor have 
to overcome the friction, &c., of the gear it has to move to control 
the steam supply, and this consideration determines the power 
required, and settles the weight of its parts, &oc. 

With a throttle governor, y what the mechanism has to do 
is to move a balanced valve of ligut construction, and requiring very 
little ро to move it, especially when а combined governor and 
throttle valve is used, which means a moderate-sized governor will 


do the work, depending upon the speed, &c. 


(To be continued.) 
а ne ~ 


LIGHT RAILWAY SCHEMES. 


Novemsur 30th was the last day for lodging before the Light Railway 
Commissioners statements of proposals to take advantage of this 
cheap and quick way of obtaining powers to run light railways 
through England, Scotland, and Wales. The new procedure is 
evidently now in working order, and the number of applications is 
remarkable compared to previous years. Thespecifications lodged in 
accordance with the statute show that the railways and electric 
Communications by rail now contemplated will reach a length of 
nearly 500 miles, at a cost of over £3,300,000. There are 54 projected 
lines, of which Wales has only three, and Scotland nine. icity 


is coming rapidly to the front, and in the 54 cases lodged 32 are 


electric traction. 
The following is a list, published in the Pal! Mall Gazette, of the 


new lines projected :— 


Name. кше 

Енагахр. & 
Aldershot and Farnborough ... 64,093 
Axminster and Lyme Regis 49,938 
Barnsley and District ... ..  .. 22 351 
Callington IM COEM 99,792 
Camborne, Redruth and District 41,887 
Oawocd, Wistow, and Selby (Exten- 

sion) ea МЕ „ ^ud 18,541 
Cheltenbam and District Electric 46,587 
Colchester Sea, eee; Hes " 33,327 
Colne and District ddl. qx " 81,614 
Corringham ЕА 805 s 85 Steam 5.474 
Cranbrook, Tenterden, and Asbford ... n 120,925 
Crystal Palace ... НЕ 8 s Electric 45,417 
Didcot and Watlington (Extension) ... Steam 25,960 
Doncaster and District... se . Electric 37,324 
Doncaster Corporation 34,500 
Dudley and District (Extensions) 27,277 
East Anglian... ...  .. 98,912 
Essington and Ashmore sii 56,376 
Finchley, Hendon, and District 111,185 
Gosforth and Ponteland 20 s 33,398 
Hampstead, Finchley, kee. 75,015 
Hastings, Bexhill, and District rn 63,524 
Highgate, Finchley, and Wood Green 54,559 
Hounslow and Twickenham ...  .. 47,259 
Isle of Thanet (Extension) ... 23,224 
Land’s End, St. Just, &c. na 146,148 
London United Tramways, Limited, 

Light Railway Extensions 199,045 
Middlesbrough, с.  ... ... 56,340 
Middleton (Extension). ... 15,108 
Nelson and District —... — .. 15,000 
Nelson, Colne, &c. o we 87,860 
North Lincolnshire ou 137,433 
North Lindsey 80,282 

56,666 


Nutley, Crowboro’, and Groombridge 


Orpington, Cudham, and Tatefield  ... 69,254 
Perzance, Newlyn, cc. 152,246 
St. Helens, Leigh, and Bolton. 102,090 
Sonthend-on-Sea and District. 40,474 
South Staffordzhire 28,767 
Bpen Valley ... ...  .. 55,631 
Trent Valley (Amending) ..._... 81,250 
Waltham Oross and Enfield  ... one 27,923 
WALES. 

North Wales Narrow Gauge Railways 
(Beddgelert Extension) — ... ... 11,496 
Rhyl and Prestatyn T TIE T 26,458 
Swans es. 55,172 

SCOTLAND. 

Ayr, Prestwick, and Monkton ... -— 31,787 
Caledonian (Avondale) ... әз 2а 39,997 

Glasgow and S. W. Railway (Cairn 
А Valley) sec ecc ese eee eot 165,840 
Hamilton, Motherwell, and Wishaw ... 79,532 
Inverness and Loch End. 85 eee 46,776 
Musselburgh — ... ies ose 915 37,303 
Ruins of Galloway .. .. . 384 
d ре and Bangour - 10,243 
ick and Lybster 71,949 


LONDON COUNTY COUNCIL. 


Ir was reported by the Finance Committee at the weekly meeting 


of the Council on Tuesday that a loan of £10,470 to the Shoreditch 
Vestry had been completed for electric lighting purposes. It was 
decided, on the recommendation of the Finance Committee, to lend 
£11,020 to the Hammersmith Vestry for the extension of the electric 
light installation, and £10,000 to the Newington Vestry for electric 
lighting purposes. In the latter case, which relates to the second 
will be deferred for the iret three veare and ret ver the an- 

or the ears and s over the remain- 
ing 39 years of the currency of the Joan. 


Tan TELEPHONE QUESTION. 


The Highways Oommittee submitted an adjourned report 
relating to the overhead telephone wires in the dis- 
trict of Islington. The Oommittee recommended that the 
National Telephone Oompany should be permitted to continue 
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certain overhead wires, the length of which exceeds that stated in 
the Council's bye-laws, for periods ranging from six to 12 months. 
Colonel Ford move that the recommendation should be referred back 
to the committee for further consideration. He thought that the 
Council should pause bsfore it threw up the sponge and yielded to 
the company. It was stated by the press that on the Glasgow Cor- 
poration deciding to promote a Bill to obtain powers to establish а 
telephone system, the company had at once agreed to reduce its rates 
by one-half. 16 was therefore not desirable to hurriedly give the 
company the permission asked for. Mr. Torrance seconded the 
amendment. Mr. Howell Williams, as one of the members for 
Islington, said that the question had not been finally settled between 
the Vestry and the National Telephone Company. The Vestry 
desired the Oouncil not to decide the matter either one way or another, 
but to defer the consideration of the question for that day. It the 
report was adjourned it would strengthen the position of the 
Islington Vestry in arriving at a final understanding with the tele- 
phone company. Mr. J. W. Benn, chairman of the Highways Oom- 
mittee, said that he was willing to take back the report, the 
consideration of which was accordingly adjourned until after the 
recess. It was decided to give permission to the National Telephone 
Company to lay eight additional lines of pipes underground between 
the Northumberland Avenue and the Victoria Embankment sub- 
ways іп connection with the company's cables in those subways, the 
company to pay £l le. per annum for each of the eight lines of 
pipes. 
THE TRaMways ENGINRER. 


A surprise was sprung upon the Council in an urgency report of 
the Highways Committee stating that а letter had just been received 
from Mr. John Young, of the Glasgow Corporation tramwsys, declin- 
ing to accept the position of chief officer of tramways to the County 
Council, as conferred upon him by the resolution passed on 29th ult. 
In the course of the letter Mr. Young said that, after investigation 
of the question, he found the position would be so difficult from what 
he had anticipated, and from wbat he had long been accustomed to, 
as to render it impossible for him to accept it. Under the circum- 
stances, and in view of the necessity for making provision for the 
administration of the tramways, the Highways Committee recom- 
mended that Mr. Alfred Baker, of the Nottingham Corporation 
tramways, should be appointed manager of the tramways at a salary 
of on a year. After considerable discussion the proposal was 
agreed to. 

I¢ may be mentioned that the appointment of Mr. Baker, as 
manager, still leaves open the question of a chief officer of tram- 
ways. 

OVERHEAD TRAVELLER, 


It was decided to issue advertisements inviting tenders for the 
supply of a 5-ton overhead traveller at the new pumping station at 
North Woolwich. 


CORRESPONDENCE. 


Brighton Breakdown. 


I think the cause of the automatic minimum switches 
cutting out the machines can be traced toa far simpler 
source than suggested by “Н. С. L.” The characteristic 
curves and the demagnetising action of the armatures do 
not seem to come in at all. 

“Н. C. L.” says : “A properly designed shunt dynamo, if 
run up to speed with its terminals short-circuited (and 
therefore. giving no volts) will, if the resistance between the 
terminals be suddenly increased to its normal full-load 
value, immediately take on its full output more or less 
rapidly." This, of course, is true enough, but I would like 
to emphasise the more or less." It must be remembered 
that at the moment of removing the short-circuit the 
machine is giving no volte, and therefore there can be no 
current to hold on the minimum cut-out, hence the machine 
must be cut out of circuit. 

This would be still more marked if accumulators are used 
in parallel, as they would recover far more rapidly when the 
short is removed, than the shunt machines, in fact, if the 
cut-outs do not drop, а current would probably be flowing 
from the accumulators into the machines, ‘ 

A. D. C. 


—— —— 


Combined Destractor and Electric Lighting Plants. 


I have read with interest Mr. E. K. Scott's article on this 
subject in your issue of yesterday. 

May I suggest that when next Mr. Scott lays himself out 
to indite “morals” and “conclusions” he will not confine 
his inquiries to one much-criticised plant, but will endeavour 
to ascertain whether there is really such a depth of ignorance 
among consulting engineers and contractors as he appears to 
predicate ? 


If we start with the assumption that the destructor is 
going to be of modern construction, and capable of being 
worked without nuisance, the same arguments as to situation 
apply to the destractor as to the lighting station—the one 
should be central to eave distribution losses, the other to 
save collection and cartage cost. As regards staff, there is 
nothing unreasonable in giving one chief engineer charge of 
the combined plant, and making опе set of clerks weigh 
materials and calculate and pay wages for the whole. No 
one proposes (pace Mr. Scott) to send “a navvy from the 
destructor" to the switchboard, because the navvies (alias 
stokers) are fully and constantly employed at their own 
work. The suggestion that any manager of such a com- 
bined plant would endeavour to keep down his costs by 
keeping down his output, should not have come from a 
gentleman with any pretentions to electrical knowledge. 

In his “conclusions” Mr. Scott goes out of his wa 
to tumble over difficulties, which have been fully consid 
and аге easily met. 

In all electric light stations, stand-by boilers have to be 
provided ; the simple plan is that adopted in many schemes 
for which my firm contracts at the present time; a soffi- 
cient number of boilers with ordinary furnaces are provided 
{сг the requirements of the electric lighting station, and 
arrangements are made for leading the destructor gases into 
some or all of those boilers. The boilers are placed in 
batteries, во as to be readily and economically fired with 
coal if required; and my experience of working destractors 
is that the steam can be kept at a constant high pressure 
with much greater ease than is the case with ordinary 
owing to the large reservoir of heat in the brickwork of the 
destructor flues, and owing to the fact that a number of 
cells are charged and clinkered in regular rotation. 

The engine honse is, of course, carefully isolated from the 
destructor and boiler house, and thus the whole benefit of the 
heat from the destructor is obtained, with none of the in- 
conveniences which worry Mr. Scott. 


F. L. Watson, A. M. I. C. E. 


The Horsfall Furnace Syndicate, Limited, Leeds. 
December 12th, 1898. 


Electrolytic Cyclic Process for the Treatment of Ores. 


` Writers of articles on electrolysis ought, above all, 
endeavour to avoid the use of incorrect terms and misnomers. 

I object most particularly to the expression, electrolytic 
cyclic treatment of refractory ores ; first, because electrolysis 
has nothing to do with the refractory ores, which are not 
treated by aid of the electric current. The electrolytic treat- 


ment applies only to the solution, after the ores, refractory 


or not, have been leached. А 

Second, because І do not ree any cycle in that very simple 
electro-deposition of zinc from а sulphate solution. Теп 
years ago, Hermite claimed that his eleotrolysis of chloride 
of magnesium was a perfect cycle, in which the chlorine 
spent in bleaching was recovered by passing again the electric 
current through the same solution. 

Is there any recovery in the electrolysis of the bath 
described by Mr. Cowper-Coles, which justifies the employ- 
ment of the expression, cyclic ? 

I have stated that I do not see any difference between the 
rotating discs used since several years by Dr. Tommasi for 
the кошш of lead, zinc, &c., and the revolving discs 
adopted by Mr. Cowper-Coles. So much the better for him 
if he has been the first to deposit metal on revolving discs ; 
it is for him to prove it. 

Cyclist. 


The Burning Question. 


Your indictment of Mr. Н. E. Kershaw in the later 
number of your journal not only attacks him in an un- 
journalistío manner, but reflects upon the common sense an 

rception of the 120 gentlemen that form the Shoreditch 

estry, and, being one of that number, I feel that I am 
under your ban, and though I know Mr. Н. E. Kershaw to 
be thoroughly able to answer for himself, and also to have the 
warm support and approval of every loyal man on our boa 
there is one part of your last article he may not mention 


boilers, ' 
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that warrants a reply. You say “it would be interesting to 
know why Mr. Kershaw’s statements at the opening ceremony 
was 18. 2d. per ton and.now 28. as the cost of burning, for 
in his speech at the Vestry meeting he tells us his figures had 
proved to be erroneous,” &c., &o. | 

Now, Sir, tbis is not fair; it's only half the truth. Your 
reporter was there, and should, to be just, have given the 
rest of Mr. Kershaw’s speech, which another journal, not 
8o prejudiced, quotes as follows :— 

4 Mr, Kershaw explained that in the interest of labour the 
Vestry immediately they took over the plant increased the 
contractor’s cow one-third by an act of humanity that 
abolished the two 12-hour shifts that was prostrating the 


. men, and commenced with three 8-hour shifts and three 


additional men." . T | 

This, Sir, answers your point, although you must have 
known it when you wrote a hod article. My object in writing 
would not be acoomplished were I not to say yours is the only 
electrical journal that has taken this view of our scheme, all 
the others, which are eagerly scanned at our beautiful public 
library, congratulate us on our magnificent success. 

| W. Johnson. 


) Single-Phase Induction Motors. oar 

It is indeed gratifying to the English electrical engineer 
to learn that single-phase induction motors are at last being 
“made in England." I fancy, however, a smile of amuse- 
ment must have passed across the faces of some of our Con- 
tinental neighbours as they perused the issues of the English 
technical papers of the week before last, to see how much 
attention was paid by two of our leading journals to a little 
25 H.P. single-phase induction motor. | 

You remark that the Langdon-Davies motor (which is 
admittedly one of the only makes of Eoglish single-phasers) 
may now be considered “ out of its swaddling clothes,” speaks 
volumes for the lamentable prejudice and unwarrantable 
ignorance displayed by the engineers and professional men 
of our own country regarding what has been done for years 
in this line on the other side of the Channel. It really points 
out that we in England, in 1898, are turning out single- 
phasers, the largest of which is less than one quarter the 
capacity of those manufactured on the Continent in 1894. 
Migbt I mention that Brown, Boveri & Co. delivered in 
January, 1895, а 110 B. H. P. single-phase induction motor 
{о Intra; that at present there are quite а number of unita 
of sizes from 40—90 B. H. P. running in Frankfurt (there 
being, as Mr. Levin pointed out through the medium of 
your columns in the issue of November 25th, an aggregate 
of 1,400 H. P. connected to the mains of the Frankfurt 
Eleotrio Supply Company alone), and, further, that Messrs, 
B. B. & Co. delivered in 1894 two 30-B. H.P. 100-cycle 
induction motors for running off the mains of the Worcester 
Supply Corporation. 

cognising, as do all central station engineers, the 
supreme importance of increasing the load factor of their 
station, how is it that they are only now making the dis- 
covery that there has been for years an inexpensive and 
practical single-phase motor on the market ? - 

One other question— How about multiphase motors ? How 
many years will elapse before an English engineering firm 
will tarn out a 1,000 B.H.P. induction motor such as was 
illustrated in one of last week's issues? 

o 33 BR: | M. B. Field. 


The Barning (Steam) Question, | 


Since your spiteful attack under a not very courteous 
headline, “ What happened to Kershaw,” I jus been 
anxiously waiting for the promised analysis of our trading 
account, and, although I do not lay claim to be an electrician, 
I think I can cross swords with you, Sir, in compiling 
accounts, · | : 

I shall not trouble myself about answering any of your 
Sarcasm, as any intelligent reader can read between the lines 
of all that, but to give yonr readers some little idea of the 

fairness” with which you treat an opponent, I will just 
give one illustration. In your verbatim report of she 
Bn of our Vestry when these accounts were sub- 
үре, you generously quote my opponents views in full, 
ying Particular stress on their most salient points, but my 


reply, which completely smashed the whole of the opposition— 
or what you term “eating humble pie in large mouthfuls "— 
you ingeniously leave out my most pointed faote. An 
instance: You state that the accountant was instructed pot 
to make any alterations, and that he denied he had audited 
the accounts. Why did you leave out my reply when I 
produced to the Vestry his own figures and his own letters, 
in which he distinctly stated that he had audited the accounts, 
and that no such remark had ever been made to him, but 
that he was told not to treat it a8 a balance sheet and bring 
forward items entirely extraneous to a trading account? 
This, Sir, is a fair specimen of how I should reply if I 
took your article paragraph by paragraph. 

But now for your finances. You make us а net loss of 
£68 17s. 11d. You give us no credit for the saving of 
£1,253 on the old system of barging, and you charge on our 
destructor account £1,435 133. 4d. interest and repayment 
of capital. This is grossly unfair, and, ав yov know, I stated 
80 at the Vestry, when I pointed out that if this item was to 
be charged to the destructor, then interest and capital on the 
buildings and the wharf at the Scavenging Department 
should also be taken into account. D 
. It is true you note, in а way, that the repayment, 
interest and capital, on the electric lighting undertaking, 
£2,641 163. 2d., is a debit. Bat suppose this to be a public 
company, these two items would be available for dividend, 
total about £4,000. pus г 
. I will leave it to the intelligence of your readers to work 
out these figures for, take them how they will, the result is 
а phenomenal success of а phenomenal undertaking ; but in 
your desire to discredit а successful scheme you lose sight 
of the most important point, and that is, that we are a 
sanitary authority. We are under an obligation to dispose 
of our refuse. We were formerly in the hands of a riug of 
contractors, who charged us as much as 3s. 5d. per ton for 
what my department is now charging 2s., and if the whole 
thing did not produce а single penny profit we should have 
been more than justified in its establishment, and whatever 
etrictures we may have to put up with from the ELECTRICAL 
REVIEW, we are gratified in knowing that among the whole 


technical press you stand alone. 


H. E. Kershaw, 

к Chairman Electric Lighting Committee 

к Shoreditch Vestry. 
129, Cartain Road, E.C., 

| December 12th, 1898. 


Brighton Breakdown. 


Your correspondent “ H. O. L.” quarrels with my state- 
ment with reference to the fact that the study of the curve 
in question suggests a satisfactory explanation of the above. 

urely the quarrel is only опе of definitions, as, of course, 
my intention was that the curve should be studied in con- 
Junction with the actual facts, | | m 

He makes the suggestion that the limiting value of the 
current was momentarily greatly increased by the sluggish 
response of the large magnets, and the momentum of the 
moving machinery, or, in other words, that the characteristic 
curve was momentarily greatly extended.. This seems 
obvious. ` | 
. He makes the further suggestion (previously made) that 
the reduced E.M.F. on the field coils, and the increased 
demagnetising action of the armature may have reduced the 
magnetic flux to zero, and even reversed it. 

Does not the characteristic curve owe its shape mainly to 
these two courses, and therefore afford the means of pre- 
dicting the resulting loss of field. 

I still maintain that a shunt machine (or machines), 
running at considerable load and therefore with the brushes 
well forward, if short-cicuited sufficiently long for the 
demagnetising ampere-turns in the armature to overpower 
those of the field coils, before the short is removed, will run 
down to zero, and will not re-excite on load until the brushes 
have been brought back at least to the zero position. 

This statement has been verified repeatedly in my own 
experience and also that of others, and is therefore not a 
question of theory only. | 
. Apologising for again trespassing on your valuable space. 
-— | | Wm. C. P. Tapper. 
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To A.B.C.—First question: of course they can! Second: 
In the diagram you give the middle wire is neutral,— 
Eps. Екс. Rev, 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 


AT the meeting of the Institution of Electrical Engineers 
on Thursday evening last week, a large and enthusiastic 
audience attended to hear Prof. O. J. Lodge read his paner 
on “Improvements in Magnetic Space Telegraphy.” Dr. 
Lodge improved upon the nsual method of reading the 
paper as printed, by giving what was, to all intents and pur- 
poses, a succiact and interesting account of electric and 
magnetic space telegraphy, and proceeded to illustrate his 
method by several experimente, which took his hearers by 
storm. А series of lantern slides cleared up the few points 
which were not quite clear, such as the construction of his 
novel magnifying telephones. 

Amongst the many attractive features of his discourse 
which resembled more a Friday evening entertainment at the 
Royal Institution than a prosaic Inst, E E. gathering—were 
the condemnation of chains in Leyden jars as “an abomina- 
tion”; the application of the syntonic Leyden jar experiment 
to telegraphy—the true subject matter of the paper—and the 
clear manner in which, by the aid of the blackboard, the effect 
of capacity and inductance in mutually annulling one another 
were demonstrated. 

Dr. Lodge’s humorous acoount of his Liverpool experi- 
ments with & *howler" was far and away more amusing 
than much that passes for harmless fun in the comic papers, 
and we regret that it is impossible to reproduce in print the 
telling way in which the novel and catching points in the 
paper were put forward withoat use of the printed matter. 

On conclusion of the experiments and illustrations, Mr. 
Preece rose to express his pleasure at what he had heard, 
and to thank Dr. Lodge for bringing such an interesting 
subject before the Institution in the admirable way he had 
done. At the same time Mr. Preece was sorry this was an 
old subject with bim, but it was the first occasion he had 
list: ned to anybody else holding forth on it, and he was 
usually on the other side of the table when it came forward. 
In 1882—16 years ago—he had brought the subject before 
the British. Association, and had never failed to lay before 
the yearly meeting the resnits of the experiments he had 
conducted. 

Respecting Dr. Lodge’s method, he felt something should 
be done to test his method on a practical scale, and had 
arranged for an interview the day following with Dr. Lodge, 
when he hoped that plans conld be settled for such a teat in 
practical way. 

Mr. Preece emphasised what was said in the paper, that 
his method at Lavernock has allowed messages to be sent 
daily for many months without a single failure, and the only 
difficulty, that of calling, has been surmounted. l 

It was annoupc:d that the discussion wonld be resumed on 
the 22nd inst., when Mr. Evershed’s paper on “ Telegraphy 
by Magnetic Induction" would also be taken. Yesterday 
Mr. Langdon was down for a paper on “ Electrical Inter- 
communication in Railway Trains.” 
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LEGAL. 


Narronar. TELEPHONE Company, LIMITED, v. COMMISSIONERS OF 
InLanD REVESUB. 


TI case of the National Telephone Company, Limited (appellants), 
v. the Commissioners of Inland R venue (mapondentay came on 
Friday last before the Cout of Appeal, composed of Lords Justices 
А.І, Smith, Rigby, and Collins. Tnis was an appeal by the National 
Telephone Company from a decision by a Divisional Court uf Q 1een's 
Bench upon a case stated by the Commissioners of Inland Revenue 
under Section 13 of the Stamp Act, 1891. 

Mr Asquith, Q.C., MP, and Mr. Roekill, were counsel for the 
appellant company, and the Svlicitur-General (Sir Robert Finlay) 
and Mr. Danckwerts for the Crown. 

In February, 1898, an instrument was presented оп behalf of the 


National Telephone Company to the Commiesioners of Inland Revenus 
under Section 12 of the Stamp Act, 1891, for the opinion of the 
Commissioners as to the stamp duty with which the instrument was 
chargeable. The instrument was headed: “The South of Eogland 
Telephone Company, Limited,” avd ran as follows:— | 

“Матар 9th, 1896 — The undersigned hereby agrees with the Sonth 
of Euglaud Telephone Company, Limited (subject to the above con. 
ditions), to pay them the sum of £12 per annum yearly in advance, 
the first payment to be made on the first day of the month succeed- 
ing that in which the wire and apparatus are fixed on tbe premises of 
the undersigned, and each suhsequent pavment to be made on the 
corresponding day in each and every following year, for the une of a 
private wire between No. 155, North Street, and the Sonth of 
England Telephone Company's local exchange at Brighton. Either 
the company or the lessee may put an end fo this agreement by 
giving to the other three calender months’ notice in writing. expiring 
on the day previous to the rent being due in any year. No verbal 
notioe can be recognised." 

Then followed the signature of the renter and an addendum :— 

" N.B —Al] rentals are payable yearly in advance, and the first 
year’s rent becomes due on the first day of the month succeeding that 
in which the wire and apparatus are fized on the premises of the 


renter. 

The National Telephone Company, Limited, bad united the 
business of the South of England Telephone Company, Limited, 
with theirs, and for the purposes of the litigation, stood in the place 
of the latter company. The conditions and covenants entered into 
between the telephone compaoy and the renter were not material to 
the issue. The Commissioners of Inland Revenue derided that the 
instrument was the only or principal or primary security for the sum 
of £13, payable annually for an indefinite period, that such a sum 
was neither interest for any principal] sum secured by a duly 
stamped instrument, nor rent reserved by a lease or tack, and that 
the instrament was chargeable with Stamp Duty under the head, 
“ Bond, covenant, or instroment of any kind whatsoever,” in Sche- 
dule 1 of the Stamp Act, 1891, that is to ғау, a duty of 7s. 6d , being 
the ad valorem duty of 2s. 6d. for every £5, or fractional part of £5, 
on the £12 annually paid by the renter to the telephone company. 
The Divisione] Court considered themselves bound by the judgment 
of a Divisional Court in the case of Jones v. The Commissioners of 
Ireland Revenue, and affirmed the decision of the Commissioners. 
The National Telephone Company, Limited, appealed. 

At on conolusion of the arguments, which were of considerable 


Their LoBDpszres held that the instrument in question was a con- 
tract in writing whereby an obligation was undertaken to pay a sum 
of money at stated periods for an indefinite period, and so came 
witbin the clause of the Stamp Act, 1891, headed, Bonds, covenants, 
or instruments of any kind whatsoever." ; 

Accordingly the appeal was dismissed with costs. 


Exrornic Oomstrvctioxn Company v. IMPERIAL TBAMWAYS 
Company, LIMITED. | 


Ix the Ohancery Division on Friday, December 9tb, Mr. Justice 
B'irling had before him a motion on behalf of the plaintiffs in this 
action. Mr. Воутснев, Q. O., for the plaintiffs, said that the motion 
soughtinterim injunction to restrain the infringement of a patent, 
and the matter was one of some urgency, as the patent would expire 
in August next. He therefore hoped the Court would help him by 
expediting the trial. | 

. WaArTERS, for the defendant company, said there was no need to 
expedite. His clients were running tramways between Middlesbro’, 
Btockton, and Thornaby, and they were not going to run away. They 
were willing to keep an account. Не was instructed that other com- 
panies had been doing the same thing for years. 

Mr. Вотонав вхід that there was a clear case of infringement, and 
Mr. Watrzss replied that his instructions were that there was no 
infringement at al). Eventually it was arranged that the motion 
should stand over for a week, his Lordship remarking that he was 
disposed to say that this was a case in which it might be right to 
expedite the trial. | 


Savory v. LLOYD. 


THE opening of the action of Sir Joseph Bsvory against Messrs. 
Edward Lloyd & Sons, Limited, for alleged libel ín regard to the 
City electric lighting which appeared in London was referred to last 
week. The hearing lasted for three days (7ch, 8th, and 9th insta.), а 
great deal of evidence being given on both sides. 

Mr. Oarson, Q O., made a strong speech for the defence, and the 
Judge having summed up, the jury found a verdict for the defendants. 
udgment was given accordingly, with oosts. Er 


BUSINESS NOTICES, &о. 


Announcement.—The British Blahnik Aro Light Com- 
pany, Limited, ask us to announce that Mr. E. H. Johnson left their 
service on the 196 inst. 


Bonks Received.—“ Marine Boilers: their Construction 
and Working, dealing more especially with Tabulous Boilers,” by 
L. E. Bertin, translated by L. S. Robertson. Published by John 
Murray, London. 188. ; 

" Annuaire pour l'An, 1899." Paris: Gauthier-Villars, 
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Electrical Wares Exported. 
Wr Енина Duo. 13ти, 1897 | вик Enpisa Dec. 15ти, 1898. 
| £ | | 


ө. & в 
Adelaide... 820 .. 42 0 | Adelaide 98 .. 44 0 
Amsterdam .. 120 0 Auckland T .. 115 0 
Auckland 6. 21 0 | Bombay... e . 10 0 
Bombay... 8 .. 236 0 . Boulogne T ** $88 0 
Boulogne 3 4. 11-0. Brisbane ide œ 1.2 0 
Brisbane i . 184 0 ; Brussels.  Teleg. mat. 200 0 
Calcutta -— 14 0 Buenos Ayres. Teleg. mat. 512 0 
Oape Town 1,096 0 Calcutta - .. 62 0 
Christiana 269 0  Ohristiana, Teleg. mat. 494 0 
Constantinople 13 0 Colombo " .. 50 0 
urban " „ 120 0 " Teleg. mat. ... 1,397 0 
Tast London 1:0 0 i „ cable... 33 0 
Flush 263 0 Durban .. ves * 25 0 
Gibraltar т 2,212 0 Gothenburg — 33 0 
Gothenburg... .. 110 0 ‘i Teleg. cable 308 0 
Hamburg ix .. 85 0 Hamburg ея .. 265 0 
La Plata whe .. 11 0 Launceston. Elec. mtrs. 7:0 0 
Liban .. 50 0 Liban a .. 45 0 
Lisbon ... 905 .., 25 0 Madras ... iss oe 64 0 
Madras ... sae .. 80 0 Melbourne oe .. 533 O0 
Malaga .. 975 0 { eg. 
Melbourne. . 899 o North Atlantic) cable 4500 0 
Naples ... e^ .. 50 0 Ostend wea .. 5 0 
Novorosmisk  ... * 64 0 Otago ids *. 62 0 
org E рт .. 18 0 Penang ae 58 0 
ort Elisabeth ... .. 50 0: ec. 
„ Teleg. mat. 773 0 Port Elisabeth { cable 158 0 
Stockholm К? .. 160 0 Reval .. i „ 43 0 
" Teleg. mat. 375 0 n Teleg. mat. ... 312 0 
Bydney ... " .. 270 0 Rosario, Teleg. mat.... 616 0 
„ Toleg. mat. ... 333 0 Rotterdam. Teleg. mat. 388 0 
Wellington ix . 179 0 Stockwell. Teleg. mat. 156 0 
Yokohama et „ 480 0 Sydney s coe 291 0 
| Y .kohama eee TY) 120 0 
 Zansibar e o 31 0 
Total £8,342 0- Total 211 781 0 


Foreign Goods Transhipped. 


Flushing coe eee coe £39 


Bankruptcy Proceedings.— Under the failure of Tre- 
hearne, Son & Orump, electrical engineers, 155, Fenchurch Street, 
E.O., the brapkrupt, Arthur H. Cramp, on Tuesday last, s dps at 
the London Bankruptcy Court for an order of discharge. . Pope, 
assistant receiver, reported that tbe firm failed in February, 1898, 
with joint liabilities, £1,151, and assets that had realised £289. "That 
Joint estate would, however, benefit by the separate estate of the 
bankrupt, Trehearne, which showed liabilities, £283, and assets that 
bad already realised £1,148 6s. 2d. The partnership between 
Trehearne and Crump was entered into in May, 1897, when the latter 
paid £750 as capital to become a partner with Trehearne. A balance 
sheet was prepared showing the position of the business at that time 
to be a surplus of £750, and on the strength of that balance sheet, 
together with representations made by Trehearne as to the profitable 
nature of the business, and an indemnity by that gentleman against 
all debts subsequently found to be due and not entered in the 
balance sheet, Crump became а partner and paid in the £750 to 
equal his partner’s interest. He subsequently found that the 
balance sheet was incorrect, and instead cf there being apy surplus 
there was a deficiency of over £800. He consequently stopped 
the trading last January, two private attempts to effect an 
arrangement with the creditors having proved abortive. The failure 
was attributed by Crump to the non-fulfilment by his partner of the 
indemnity and guarantee, but by Trehearne to his own betting losses, to 
bad debts, and to bis heavy expenditure in public houses for the 
purpose of obtaining business. Trading with knowledge of in- 
solvency was reported as an cffenoe, but the registrar expressed the 
opinion that the bankrupt Crump was entitled to the sympathy of 
the Court and offered to grant a discharge subject to a judgment 
being entered for £5. The offer was accepted by the applicant. 

The first meeting and public examination of Edward B. Pym, 
electrical engineer, Bar Chambers, Scarborough (residing at South 
Kensington), will take place on December 19:h, at 12 noon, and 
January 20;h, 1899, at 11 a.m. respectively, at Bankruptcy Buildings, 
Carey Street, W. O. 


Catalogues, Lists, &c.—A neat and convenient sized 
catalogue of labour saving appliances has jast been issued by Messrs. 
Graham, Morton & Co., Ltd., of Black Buil Street, Leeds. The book 
(of 265 pp.) contains descriptive accounts and illustrations of a large 
Variety of machinery which will be found to effect а saving in the 
cost of handling material. The firm have made this branch of prac: 
tical engineering work a special study, and they bave workshops 
equipped with the most m tools and massive hydraulic stamp- 
ing, forging and flanging machinery. The catalogue is divided off 
into a number of sections, there giving details of elevator conveyors 
and colliery plant, carbonising plant, mill gearing, shafts, pulleys, 
and a great deal of sundry machinery and apparatus. 

The Chloride Electrical Storage Syndicate send us copies of two 
Prenons of their new catalogue. Section A is devoted to lightin 

atteries, R type cells in glass and wood boxes being particularised 
“2 Priced. Tables are given of particulars of batteries of celis, 
van accessories for incandescent lighting, weights of battery sets. 
arious battery sundries such as acid pumps, hydrometers, inspection 


lamp, wood stands, are also included. Section O gives prices and 
rticul«rs in пітве form of yacht and launch lighting and power 
cells. Illustrations are given of electric gigs or yacht tenders, hunt- 
ing and fishirg boats, and there are some remarks on the advantages 
of electric launches. Both of these lists are excellently printed and 
arranged. " ' 
Mr. Leslie Miller, of Hatton Garden, sends us a list of his patent 
electric lamp kettle, for which an attachment is made to the electric 
light wires in апу room by inserting a wall- plug in its socket, ot by 
temporarily using a lamp socket plug instead of the lamp. ^! ` ~ 
Messre. Smith, Simpson & Oo., Ltd., of Manchester, have issued a 
list of Simpson's patent mining exploders for blasting operations. 
This exploder is very strongly and substantially built; all parts are 
machined, bored, or turned to exact gauge, every part being inter- 
changeable. The armature is wound with best high conductivity 
copper wire, silk covered, also the armature bearings are large and 
will last years without showing sign of wear, It is claimed that the 
magneto exploders will not lose their power, even after years of use. 


The Cambridge Assessment, — At the adjourned 
borough Qaarter Sessions, held at Cambridge recently, jadgment was 
delivered in the appeal case, the Cambridge Electric Supply Com. 
pany, Limited, appellants v. the Overseers of St. Olement's Parisb, 
defendants. The Deputy Recorder said he had been deputed by the 
Recorder to deliver his jadgment in this case, which he had 
forwarded to him in writing. The learned R:corder said: “I have 
carefully considered all the evidence in this case, the argaments of 
the counsel, and the authorities cited, and I give judgment for the 
respondents, and dismiss the appeal with coste. The parties have 
agreed that the costs be taxed ont of Court. Judgment will ba 
accordingly.” | 

Changes of Address, — Тһе Horsfall Furnace Syrdicate, 
Limited, has established a London office at 36, Great George Street, 
Westminster, in charge of Mr. Somerset Batler, where they will deal 
with inquiries for their well-known specialities, vis , refuse destructors 
and forced draught boiler furnaces. The firm is at present engaged 
оооп а number of important contracts, among which are refuse deatruc- 
tors for the following:—Tbe Corporations of Ashton-under Lyne, 
Huddersfield, Ramegate, West Hartlepool, St. Helier’s (.Jersey) ; the 
County Council of Lanarkshire: Vestry of St. Luke's (London); the 
Pembroke Commissioners (Dablin); Vestry of Folham; Strand 
Board of Works; Oounty Council of Cheshire; Metropolitan Asvlum 
Board; Н.М. Government; the Irish Board of Works. Most of the 
above include complete steam raising plant for use in connection 
with public electric light and power stations. 

Mr. W. M. Mordey, consultirg electrical engineer, has removed 
from 66, Victoria Street, to 82, Victoria Street (Grosvenor М ап ions), 


Westminster, S. W. 


Dissolution of Partnerships, — Messrs. James and 
George Bsttcock Fuller, carrying on business as H. Fuller & Sons, 
electrical, gas, and hot water engineers, Crown Street and Uoper 
North Street, Brighton, have dissolved partnership; Mr. G. B. Fuller 
will carry on the business. | 

Messis. G. M. Oallender and Н. Greville Montgomery (Callender 
and Montgomery, agents for bitumen materials and damp resistance 
solution, 10, Victoria Street, 8 W.), have dissolved partnership. 
Debts, &c., will be attended to by G. M. Callender. | 


Electrical Engineering in France.—The engineering 
firm of Messrs. Daydé & Pillé, of Огей, France, has just been con- 
verted into a joint stock company with a capital of £120,000, and 
with the title La Compagnie Générale d'Electricité de Oreil.. The 
new company will control the Schuckert electrical patents in France, 


Electrical Enterprise in Germany. — Writing still 
further on the subject of German electrical enterprise, the Financial 
News says there is no doubt that Germany has from the beginning 
played a principal part in the progress accomplished in the electrical 

dustry, and defies, at present, any competition. With the assist- 
ance of their financiers and capitaliste, German electricians have 
founded, not only within their own country, but also abroad, 
numerous and important enterprises. According to statistics just to 
band Germany boasts now of 23 industrial or financial companies in 
connection with electricity, the capital of each cf which amounts to 
at Jea-t 1,500,000 marke, the most important possessing a capt.l of 
47,000,000 marke, whilst that of six others varies between 24 000 000 
marke and 40.000, 000 marks, five others range between 10 000 000 
marks and 16,000,000 marks, and eight control from 3,000,000 marks 
to 8,000,000 marks. Amongst the last mentioned the Uaion of Berlin 
has just decided upon the increase of its capi'al from 9,000,000 
marks to 18,000,000 marks. The share capital of these 23 concerns 
is 354,000,000 marks, out of which $17,000,000 marks has been paid 
up. Bat, with the debenture capital amounting to 102,16^,000 marks, 
and the reserve funds of 36,564,714 marks, it can bs stated that a 
total amount of 493,000,000 marks is invested in the great German 
electrical enterprises, not taking into consideration the numerous 
minor companies. The last dividend declared by 20 of these ventures 
has varied between 5 per cent. (minimum), and 16 per cant. (maxi- 
mum), the average being 9 per cent. The following figures show the 
development of this branch of industry in Germany :—Of the 23 
great companies, already mentioned, four were promoted from 1880 
to 1890, seven from 1892 to 1894, four in 1895 and 1896, seven in 
1897, and this year one with a capital of 1,600,000 marks. The 
extraord activity in 1897 is particularly remarkable with regard 
to the number of new companies as well as with regard to the 
capital, viz, 103,000,000 marks. Such a rapid development of the 
electrical induatry naturally created great competition, which has 
rote, ош тко to such a serious extent that German 
econo earac and a subsequent reaction h i 
life of the county bseq reaction upon the economic 
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Lift Controller and Reversing Switch.—The General 
Electric Oompany are putting on the market an efficient lift con- 
troller and reversing switch with magnet control, which we illustrate 
below. The special advantages claimed for the apparatus are :— 
Perfectly start, free from jar or jerk; inability of re- 
sistance to be cut-out of circuit; impossibility of the elevator being 
forced to start under an overload, and blowing a fuse from this 
cause ; no oil or air dash-pots are required to act as governors, as the 
elevator controls the movement of the resistance contacts; sub- 
stantial mechanical construction in the place of delicate wiring and 
connections ; impossibility of armature being burnt out by overload. 


— — — — п 
——— 


The resistance used with this controller is of tubular radiator type, 
with enclosed coils, capable of withstanding very severe service, 
without deterioration, and being of compact and massive construction 
it is very suitable for elevator work. In the construction of this 
reversing switch, the most approved plan for reducing the destruc- 
tive sparking which is so disastrous to the circuit controlling 
mechanism of elevators is adopted. The arrangement is similar to 
the method employed in the best tramcar controllers, and consiste of 
opening the circuit at 24 different pointe simu)taneously, thereby 
dividing the sparking into many small arcs, which are not capable of 
burning the contacte. The reversal of the current is so accomplished 


by a half turn of the sprocket wheel, which, by means of а chain 
connection, is readily adapted to any form of elevator mechanism 
now on the market. The wearing of this switch are renewable, 
each current-breaking clip being readily detachable, and the wiring 
between switch, rheostat and motor, is particularly simple, but three 
wires being used to connect them. With this apparatus it is possible 
to change over any ordinary belt-driven elevator into a direct 
electric, it being only necessary to fit small sprockets on the winding 
drum and belt shifter shafts, and connect controller and switch to & 
reversible motor, to derive the fall economy of a direct connected 
installation. 


The Court of Common Council and the Charin 
Cross Company.—Tbe petition of the Charing Oross and Stran 
Electricity Supply Company for powers to supply current in the City 
district was considered by the Court of Common Council yesterday 
afternoon. After discussion the position was referred to the Streets 
Committee. We refer to this matter in our “ Notes” columns. 


Liquidation Notices.—The Electrical Ooal-Cutting Con- 
tract Corporation resolved at a meeting held at Newcastle-on-Tyne 
on November 28th to wind up voluntarily as the company could not, 
by reason of its liabilities, continue the business. Mr. W. T. 
Goolden, 2, Bt. Nicholas Buildings, Newcastle-on-Tyne, was appointed 

tor. 
3 E ш of Rose & Bird, Limited, will be held at 24, Stamford 


1897, to the Bournemouth and Poole Electricity Supp 


Street, Blackfriars, on January 10th at 12 o'clock, to hear from the 
liquidator an account of the winding up. | 

The liquidator of the Esson Motor, Limited, will lay an account of 
the winding up proceedings before shareholders on January 17th at 
12 o'clock at 8, Old Jewry, Е.О. 


London County Council.—The Highways Committee 
at а meeting of the L.O.C. last week, submitted a fresh report on 
the subject of the excessive span of the overhead wires of the 
National Telephone Company in Islington. It was resolved to enter 
into а supplementary contract with the National Electrio Free Wiring 
Company for the supply of а duplicate dynamo and fittings at a cost 
of £274 for the Southwark fire brigade station. 


South African Electrical News.—From the December 
issue of the British and South African Export Gazette we gather the 
following :—The additions to the electric lighting installation of 
Darban will include 20 arc lamps, two generators capable of supply- 
ing 2,500 incandescent lamps and 20 transformers. An electric 
lighting installation is in contemplation for Uitenhage, the current 
to be generated by water-power. The Bloemfontein Town Council 
have decided to extend their contract with Messrs. Reunert & Lens 
for the electric lighting of the borough, so as to provide for the 
whole town, the cost to be over £17,000, instead of £7,500. Elec- 
trically driven ventilating fans are part of the contemplated equip- 
ment of the new Marine Hotel, Durban. ders were c last 
month for an eleotric lighting installation for Newcastle, Natal. 
The Johannesburg Town Oouncil have accepted the tender, amounting 
to £11,100, of Messrs. Siemens, Limited, for the electric lighting 
of Old and New Doornfontein. The material is to be ordered in 
Europe. The supply of an electric lighting plant for the City Flour 

Mills, Capetown, has been entrusted to Messrs. George Findlay &Co, 
electrical engineers, Oapetown. A complete electrical installation, 
with a 150 Н.Р. generator, bas been fitted up at the Dunraven gold 
mine, Rhodesia. | 


 ELECTRIO LIGHTING NOTES. 


Bangot.—The town clerk has been instructed to apply to 
ns „„ Board for their sanction to a loan for electric 
ight works. 


Barnstaple.—The Corporation have decided to apply for 
. provisional order for the electric lighting of the town. will 
therefore oppose the private application of which notice has been 


' given. 


Basingstoke.—Tho town clerk recently wrote to the 
Board of Trade asking it the Council could obtain an electric lighting 


license. The Board replied that licenses were granted for the par- 
: pose of experiment, but in view of the advance in electrical science 


the time had come when the longer tenure which can be given by 
provisional order alone may be generally adopted, under conditions 
receiving Parliamentary and not merely Dapartmental sanction, and 
in these circumstances the Board prefer that applications for 
statutory powers, especially in the case of local authorities should be 


made by means of provisional order rather than by means of license. 


The Council briefly discussed the matter last week. It was recog- 
nised that it is too late to apply for an order this year, but in the 
meantime the Council may consider the best course to pursue. 


Beckenham.—The Sonth Hill Park inbabitants have 


asked for the District Council's consent to the provision of a tem- 


porary supply of electricity from the Bromley (Kent) Electric Supply 
ompany, Limited. The Council] has the option either of taking & 
supply in bulk from the Bromley company and distributing it them- 
selves, or allowing the company to treat th Hill Park as within 
the limit of their order, dealing with consumers direct. The clerk 
and surveyor are to prepare & draft agreement for the supply by the 


. company of current in bulk. | 


Bedworth.—A meeting of the Parish Council last week 
considered the question of electric lighting. It was suggested that 


` gas had had its day at Bedworth. A motion was agreed to authorising 


the Council to obtain professional advice, a charge to be made on the 
rates for the purpose. The assistance of the Warwickshire County 


Council and the Foleshill District Council is to be sought. 


Birkenhead.—On 8th inst. a Local Government Board 
inquiry was held into an application by the Town Council for power 
to borrow £15,000 for eleotric lighting extensions. The town clerk 
and Mr. Bates, the electrical engineer, gave evidence. 


Blairgowrie.—Mr. R. Frederick Yorke, M.I.E.E., visited 
Blairgowrie last week and examined various sources of power with a 
view to the introduction of electric lighting. Mr. Yorke was very 
favourably impressed by the means available for the objects in view, 
and expressed himself as thoroughly convinced of the practicable 


nature of the scheme. A syndicate is now being formed with a capital 


of between £8,000 and £10,0C0. 


Bournemouth.—The Corporation has formally resolved 
not to give its consent to the Christchurch, Pokesdown and раш 
Electric Lighting Order, 1899, promoted by the Bournemouth an 
Poole Electricity Supply Oompany, Limited. The proposed оте 
provides for the transfer of the Bournemouth Electric Supply (Brush) 
Order, 1890, and the Poole and Branksome Electric Lighting Order, 
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Bromley.—The directors of the Bromley Electric Light 
and Power Company, Limited, in their first annual report, state tbat 
applications bave already been received for upwards of 3,000 8-C.P. 
lamps, and it is anticipated that a similar amount will be required by 
the Cbislehurst Electric Light Company. 


Bristol.—4A considerable part of the arc lighting exten- 
sion in Bristol streets has now been completed by the Civic Elec- 


trical Committee. | 
Buxton.—The Electric Lighting Committee recently 
recommended that tenders should be invited for building the new 


electric light generating station. 
Camborne.—On account of the expense the Urban 
Council will not at present apply for a provisional order. 
Canterbury.—At the last Town Council meeting a long 
discussion took place with regard to the Electric Lighting Com- 
mittee’s recommendation that an additional sum of £12,000 
should be borrowed for further work in connection with the 
lighting installation, and particularly for public lighting. Several 
members ke strongly against the action of the Committee in 
allowing Ry aie sum to be spent than was actually borrowed. The 
recommendation cf the Committee was carried. The consulting 
engineer, Mr. Robt. Hammond, attended before the Council, and 
gave details of the progress of the work. Не pointed ont that at the 
resent time there were two sets of plant capable of producing 2,500 
ights, all burning at once. There were accumulators which would 
also produce 2,500, and they proposed to add to this a 5,000-light 
set. Mr. Hammond also reported that he had ordered a further 50 
meters from Messrs. Ferranti at £5 5s. each. He had arranged with 
the cable contractors to fix the meters in consumers’ premises at 2s. 6d. 


per meter. 

Chelsea.—The Vicar of Christ Church, Chelsea, the 
Rev. J. Pallein Thompson, acted as spokesman of a deputation to the 
Vestry last week to claim protection against the Chelsea Electricity 
Supply Compeny. The deputation brought against the company 
several causes of complaint—vibration, smoke, &c. After hearing the 
reverend gentleman at length, it was decided, on the proposition of 
Mr. Irons, seconded by Mr. Braes, “That the surveyor and medical 
officer be asked to report on the whole question of the present methods 
adopted by the Electricity Supply Company, particularly with regard 
to the effect on adjacent property and the nuisance of vibration, 
s rni поме &c., complained of, and that technical assistance be 
obtained." 

Chelsea Vestry have declined the cffer of the local electricity 
supply company to supply electricity for public lighting at cost price. 


А report of the surveyor showed that the cost would be much greater 


than that of the present system of lighting by gas. 


 Cheltenham.—At a recent Council meeting the minutes 
of the Lighting Committee showed that the electrical engineer had 
reported that the steam trials of the new 220-kilowatt steam alter- 
nator had been satisfactory; that he had received tenders from 
Messrs. Siemens Bros. & Co., Limited, and from Messrs. Nalder Bros. 
and Thompson for the accumulator and exciter switchboard, at £420 
and £290 respectively; and that he recommended acceptance of the 
latter tender. He also recommended that the price of electric energy 
supplied to churches, chapels, and institutions of a like character be 
4d. per unit, with a discount of 5 per cent. for casb, and that he 
should issue a specification for the supply of small coal under a six 
months’ contract. The report was approved, and the tenders for coal 


ordered to be advertised for. The chairman of the committee re- 


d that the electrical engineer had designed some special joint 
ев for cables, and that he had permitted free use of these designs 
by Mesers. Callender, upon condition that a special discount should 
be given to the Cheltenham Corporation, and tbat the value of this 
discount upon the present order for boxes would be about £70. The 
minutes were approved by the Council, the Mayor taking the oppor- 
tunity of referring in laudatory terms to the qualifications of Mr. 


Chiswick.—The Chiswick District Council and the 
Ohiswick and Aberystwith Electric Lighting Company have come 
to terins as to the agreement under which tbe latter shall light the 
district of the Council. The terms require that the area leased to 
the company shall be 7,500 feet, at a rent of £100 per annum, that 
the company may not erect а dust destructor, and that they sball 
re-instate all roads broken open by them. 


Doncaster.—The architect for the new workhouse now 
erecting has asked several eminent electrical firms to tender for the 
electric lighting of the buildings. | 


Dablin.—The old gas lamps are being re-erected in 
Grafton Street and Westmoreland Street. They will be used antil 
the new electric light cables are laid. 

‘On 9th inst. at the meeting of the Municipal Council, Mr. Jones 
moved the estimate of the expenditure of the Electric Lighting Com- 
mittee, £9,449 10s. 7d., and the estimate or the income, £9,781 
бв. 114. He thought that was very satisfactory. Не was sure it 
Would come upon some of the citizens as a very starcling fact that 
this Committee had no occasion to ask the Council to provide in the 
estimates for any expenditure in connection with electric lighting 
during the coming year, because they had provided а credit balance 
to draw upon. All the talk and argument about the inca y of 
the Corporation to manage their own affairs, and particularly the 
electric gbting, faded away before the incontrovertible figures pre- 
sented to them in the estimates. They had paid sinking fund and 
оч. and had £1,500 to their credit at this moment. Mr. Ireland 

n 
lighting was very high at present. The resolution was carried. 


ded the resolution, and remarked that the price of electric 


~ 


Ealing.—The Electric Light Committee has received 
applications for 92 8-C.P. lamps, making the total applied for 21,048, 
of which 19,970 have been connected. 


Eccles,—The Board of Guardians have recently inquired 
the Council's terms for supplying current for the new Workhouse 
premises. 

Falkirk,—On 9th inst. the formal ceremony of turning 
on the electric light, which has been provided by the Falkirk Central 
Electric Lighting Association for the purpose of illuminating tbe 
shops of its members, all of whose premises are situated in High 
Street, was performed by Provost Weir at the generating station in 
Blue Bell Close. Tne dynamo is driven by a 15-H.P. Tangye gas 
engine, and the current is distributed to the various shops by over- 
head cables run along the back courts of the High Street. The 
capacity gives light to 150 16-O. P. lamps. It is anticipated that the 
association will, in the course of time, put in a storage battery to 
maintain the light during the day, or in the case of any temporary 
stoppage of the machinery. The plant has been laid down by Messrs. 
Thomas Laurie & Co., Falkirk. 


Glasgow.—At the Electricity Committee meeting last 
week а report on the proposed new electricity works at Coplawhill 
was submitted by Mr. Chamen, the electricity engineer, and Mr. 
Myles, the architect. The total cost for building and plant is 
estimated at £59,000, of which £16,000 has already been authorised 
by the Corporation for the new generating station. The report says 
that the works will of necessity take a considerable time to complete 
—say, two or three years—and judgiog from the experience connected 
with the station at Port Dundas, even longer. 16 is not thought, in 
view of the enormous and rapidly growing demand for electric supply, 
that any risk can be run of being further hampered, as they have 
been up till now, for want of the necessary buildings. Although 
the completion of the whole buildings might take from two to 
three years, sufficient progress might be made to allow of the first 
part of the plant being erected, though perhaps under temporary 
cover, within a period of nine months from the date of acceptance of 
tenders. 

Grays.—The consultant’s report on electric lighting is in 
the hands of the members of the District Council and will be shortly 
discussed The London School Board has asked the Council to con- 
sent to their laying lines from the Tilbury Docks to supply the 
Shaftesbury with electric light. The Council has agreed, provided 
по, Board takes current from the Council's installation when if is 

y. 
Greenwich.—At the last meeting of the Board of Works 
& letter from the County of London and Brush Electric Lighting 
Company asking the Board's consent to the grant of an order con- 
ferring power to supply electricity in the parishes of St. Paul and 
S;. Nicholas, Deptford, was referred to the Committees of those 
parishes. 

Hackney.—The Board of Guardians has appoioted a 
committee to consider whether, by utilisation of the present engine 
power, it would be an economy and otherwise advantageous to 
produce electricity for illumination and other practical uses in the 
whole or part of the Union premises at Homerton. 


Hastings.—The Local Government Board have sanctioned 
the municipal purchase of the Hastings Electric Light Company for a 
sum of £58,000, repayable by equal instalments in 21 years. If the money 
is borrowed at 3 per cent., the annual instalments would amount to 
£3,862 11s. 3d.; but if tbe sum can be obtained at 22 per cent., the 
annual amount to be paid would be £3,672 10s. 6d. The Hastings 
Times says that no more Corporation stock can be issued until the 
New Powers Bill goes through Parliament. An arrangement has been 
made with Lloyd's Bank to let the Corporation have money as re- 
quired at 3 per cent. The supporters of the Electric Light Oom- 
mittee are confident that this year's business will show a profit of 10 
per cent. 

Havant.—A Portsmouth paper says that there is a move- 
ment among influential men in the locality for the introduction of 
electric lighting. 

Hereford.—The Sewers and Outfall Works Committee 
report that the electric light installation has been completed at the 
works, and is working very satisfactorily. 

Hey wood.—A sub-committee has been appointed to deal 
with the electric lighting question. A Town Council meeting was 
held last week to consider whether to apply for a provisional order. 


Hinckley.—The District Council proposes to join hands 
with other local authorities who may decide to oppose the scheme 
of the Leicestershire and Warwickshire Electricity Sapply 
Company. 

Horsham.— Last Friday the Urban Council affixed their 
seal to the memorial to the Board of Trade for a provisional order. 


Islington.—The Vestry has instructed the Electric 
Lightiog Committee to report the cost of providing the electric light 
from Highbury Corner, slong Oanonbury Road and the New North 
е е pori ipi en installation may meet the electric 
ig system being at present carried out by th 
ditch as far as the boundary of that parish. RR 


Kingston. — The Corporation has agreed to supply cur- 
rent for the workhouse premises at a reduced rate, but the Guardians 
have now decided to invite tenders for a separate installation, the 
Corporation offer standing over for the present. ' 
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Lambeth.—Some months ago the South London Electric 
Supply Corporation, to which was transferred the provisional order 
gtacted to the Lambeth Vestry, approached tbe latter with a view to 


some of the principal streets being lighted by electricity. The fact 


may here be recalled that, by clause 20 of the transfer deed, the com- 
pany undertook to supply electrical energy, free of charge, for 25 arc 
lamps to be erected by the Vestry, and to maintain and ke-p them 
in repsir. Та а letter addressed to the Lighting Committee 1n Sep- 
tember, Mr. S. Н. Webster, secretary to the company, states that the 
company is of course prepared to carry out the undertaking contained 
in the clause referred to, but that in the event of the Vestry desiring 
to вате £750 to £800 on the purchase of aro lamp standards and 
lamps, the company would provide those lamps at its own oost, 
together with a further number of 225 lamps. The company further 
stated in the course of the communication that the agreement with 
the Vestry does not assume that current for lamps of unusual 
lighting power is to be supplied, and that a very fair amount would 
be 500 watts per lamp. The company is, however, prepared in the 
event of this project receiving the Vestry's approval, to supply no 
less than 626 watts to each of the 25 froe lamps. Should electricity 
be supplied only to the free lamps at the various positions indicated 
by the Vestry, it is obvious that the company's ordinary alternating 
current must be used, as separate mains could not be laid to serve so 
few lamps, and although fairly satisfactory results could be obtained, 
much better could be produced by rectified or direct current. The 
current, however, for the 250 lamps embraced in this scheme will 
not be alternating; it will be rectified, and put on to mains laid 
вресїһЇЇу to serve the public arc lamps. There will be five circuits, 
each circuit containing 50 lamps, all of which will give as perfect а 
light as ів at present known in the way of electric lighting. It is 
only on the assumption that this proposal will be accepted at an 
early date that the Corporaticn can at this stage so husband its 
capital expenditure as to be able to supply and maintain the 
225 arc lamps of 123 amperes for £22 108. per lamp per annum, 
each arc to be switched off at midnight and replaced by two 
32-C P. lamps until dawn. This price is quoted on condition that 
& contract is entered into until such time as the provisional 
order reverts to the Vestry. A detailed explanation of the com- 
pany's propose ls was placed before the Lighting Committee by Mr. 
Ellis, the chairman, and Mr. Manville, the engineer, on September 
21st, when the question was adjourned until October 5th. On that 
occasion Mr. H. J. Smith, the vestry clerk, pointed out that it would 
be useless to expect the Vestry to assent to the propositions of the 
corp ration, as they would, if accepted, entail a yearly payment of 
£6,062 for the 13 roads suggested by the company, as against £1,800, 
the present price of the gas lamps to be displaced, and would oblige 
the Vestry to continue the payment for the whole term of the order, 
and this before the Vestry bad seen the new lighting in operation, or 
had been able to judge of its є есі, and whether it was or was not 
worth the largely increased cost. The vestry clerk suggested that the 
corporation should be asked to give the Vestry a trial of the lighting 
cf 25 lamps for a year, the Vestry to be free at the end of the 
year to continue the new lamps or to terminate the arrangement. 
The Lightiog Committee approved of the vestry clerk's suggestion 
wich was placed before the company, when Mr. Manville explained 
that it would ba necessary to have at least 50 lamps оп а circuit on 
the rectified system. The committee agreed to this, provided that 
tne 25 lamps to be pid for should be at the rate of £20 per lamp per 
aonum and the experiment continued for one year. In reply, the 
company expressed ite inability to reduce the price, but consented to 
instal tbe 25 additional lamps on certain conditions. It appears that 
the present cost of gas in the streets proposed to be lighted by the com- 
pany with 50 arc lamps amounts to £561, and thatthe 25 arc lamps to 
be charged for out cf the 50 to be erected would be £562. The Lighting 
Committee, at a meeting of the Vestry on the 8th inst., recommended 
tbe adoption of the company's offer, on condition that the lighting of 
the arc кар should cease at 1am., and not at midnight. А long 
discussion took place, but eventually an amendment was carried by 
42 to 11 votes adopting the before-mentioned suggestion of the vestry 
clerk and adhering to the terms of the contract for at least one year, 
and instructing the Lighting Committee to report as to the oost of 
tbe standards and the cost of lighting by meter as compared with the 
price asked by the South London or any other electric supply 
company. 


Jeamington.—The Electric Light Committee is writing 
to the solicitors of the Midlaod Electric Light Company, which at 
рг. sent supplies Leamington with light, asking, in view of the appli- 
cation of the Town Council to the Board of Trade for powers to light 
the town with electricity, wbether the company is taking up the same 
position ав last year, or if they are prepare i to open up negotiations 
with a view to arriving at a settlement. 16 no settlement is arrived 
at, the committee will recommend that the application of the Oouncil 
be by.way of open arbitraticn with the Board of Trade 


. fLeatherhead.—The Urban Council had a brief discus- 
sion last week те its electric lighting provisional order, and in the 
end it was left with the clerk to obtain information from the firm of 
electrical engineers previously consulted. 


Lincola.—The Electric Lighting Committee recently 
approved Mr. Vesey Brown's details of the estimate of £19,000 for 
extra plant, cables, &c. 16 was resolved that Mr. Brown be 
empowered to arrange with Callender's Cable Company for an exten- 
sion of the contract for the provision of the cables for a period of 12 
months from the time fixed by the present contract. Addressing the 
Council last weck, Councillor Harrison, chairman of the committee, 
said they hoped the current would be turned on in tbe course of a 
week or two. The engineering works of the country were етсш 
full of work, and if was a matter of great difficulty to obtain a 
execution of orders, This had caused the delay. No reply yet 


been received from the Local Government Board respecting the pro- 
posed loan of £19.000 for works of extension. Already there were 
applications for 3,681 8-O.P. lampe, while the maximum supply with 
the present machinery was about 5.000. The new capital would go 
much farther than the £22,000 already spent, for while they had now 
4j miles of cable, the extra capital would increase the mileage to 
144 miles. The minutes were adopted. 


Llanrwst.—Mr. G. R. Peera, Colwyn Bay, has made 
arrangements to put down electric works in the town, but before 
going to any expense he is trying to get an undertaking from the 
Council that when the scheme was in fall working order they would 
not secure a provisional order and work in opposition, and that they 
would not allow the gascompany or any other outsider to secure that 
power It is proposed to bring the whole subject up for discussion in 


London.—The St. Olave's Board of Works offers no 
objection to the application of the Oounty of London and Brush 
Provincia] Company аз to system of supply. 


Lourenco Harques.— Lourenco Marques, the Portuguese 
town on the verge of Delagoa Bay, has now got its electric lighting 
works. The undertaking has been carried out by a French syndicate, 
who purchased the original concession from a German resident, and 
formed а company with а capital of 850,000 franos. . The whole plant 
is of French manufacture, even the bricks being imported. About 
12 miles of streets require lighting, and though a portion of the 
suburbs is included in the scheme, additional plant will have to be 
laid down to supply the growing needs in this direction. The opening 
ceremony was performed by His Excellency Governor Machado. 


Malvern.—The Board of Trade having drawn the 
Council's attention to the fact that its 1690 provisional order had 


s been роб into force, that body has decided to ask foran extension 
me. 


Merthyr.—At last week's District Oouncil meeting 


instructions were given to the clerk to send to the British Electric 

Traction Company the conditions upon which the Council had so far 

agreed to support their provisional order for electric lighting, and to 

ask that the company should send down during this week a 

Pn ad official to confer with them upon further points to be 
us 0 


Montrose.—In reply to the inquiry put by a member of 
the Police Commission as to what was being done in electric 
lighting, Provost Mitchell said he was vary much misinformed if 
they did not have it in full swing before next winter began. The 
provisional order had been obtained, and all that was necessary now 
was the formation cf a local company to carry out the provisions in 
that order. The clerk had received a letter from the Mesars. Edmund- 
sons explaining the reasons for the delay. 


Natal —The inauguration of the eleotric lighting cf the 
streets of Pletermaritzburg, the capital of Natal, took place just 
before the last mail left. Sixteen aro lamps were lighted, and others 
ате to be switched on as convenient. Three alternators have been put 
down, but as the switchboard and other portions of the plant had 
not arrived it was only possib:e to work two of them. Bo far, one 
has supplied the private lighting of the city, and the other was 
running very light with the 16 arc lamps. The total capacity of the 
plant is equal to 6,000 8-O.P. lamps. 


Northallerton.—The terms put forward by the North- 
allerton Electric Light Company for supplying electric light to the 
district by means of overhcad wires, includes the free provision of 
two 1,000-O.P. lamps in the Market Place. The various matters in 
connection with the agreement will be discussed at the next Council 
meeting. 


Oldham.—At last week's Conncil meeting Councillor 
Johnson referred to the proposed extension of the electric light 
station and the decision to write Prof. Kennedy at an early date to 
give advice on the subject. Hea:ked if it had been definitely decided 
to extend the station, and whether the proposed extension was on 
account of the ordinary consumption of electricity, or with the view 
of using electricity for tramways. It was within the knowledge of 
the Committee that 12 months ago they had Prof. Kennedy down, 
aud after going over the district he gave certain information. 
Unless, continued Councillor Johnson, the Committee had come to a 
definite decision to go on with the work, he could not see why they 
should invite Prof. Kennedy down again to confer with them, as ho 
did not know what further information they would get than was 
obtained 12 monthsago. Alderman Harrop, chairman of the Electric 
Light Committee, said there had been practically nothing done, bat 
it was their duty to make arrangements for the future. The Oom- 
mittee were of opinion that Prof. Kennedy should come down, in 
order that they might inquire as to the adoption of the best means 
regarding the tramways. Only last week Manchester had to issue an 
appeal to use only a portion of their lamps. They did not want to 
be in the same position, and they were taking the proper means not 
to get into the unfortunate poeition the Manchester Corporation 
occupied at the present time. The minutes were adopted. 


Radcliffe (Manchester).—The District Council have 
decided to make application to the Local Government for 
powers to borrow £16,000 for electric lighting. 


Retford.—The Town Council has affired the Corporate 


seal to a memorial for а provisional order for the borough of East 
Retford. 
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Richmond (Yorks).— The Town Council last week 
decided to get advice with а view to installing the electric light. 


Rorhdale,—4A Local Government Board inquiry was held 
on 6th inst. with respect to an application on the part of the Roch- 
dale Corporation to borrow £30,000 for electric lighting purpose». 
In the course of his evidence Mr Lacey, consulting engineer, said 
that electricity would be also supplied for traction purposes. The 
town clerk stated that the tramways, when the lease had «xpired, 
would be taken over by the Rochdale Corporation. Mr. Ball ssid that 
the buildings for electric lighting would cost about £9,500; the 
engine, &., £4,700 ; and he aleo gave the cost of the other work. 


Salford.—On the recommendation of the Electric Light 
Committee the Town Council have resolved to appoint a consulting 
engineer to advise them in connection with electric lighting exten- 
sion works. Alderman Sir R. Mottram in addressing the Council 
last week said that when they were spending £200,000 they should 
obtain the best expert advice. 


Sheringham.—At a recent parish meeting the Lighting 
Act was adopted. The surveyor rted on gas and electricity. A 
water-power electrical scheme is estimated at £4,600. 


Shirebrook.-— The Shirebrook Colliery Company is 
asking the Blackwell Rural Council for permission to take electric 
mains into Shirebrook for the supply of private consumers. The 
question of public lighting is also raised. The company is already 
supplying the hotel and shops on its own property. A committee is 
considering the matter. 


Shrewsbury.—On Monday the town clerk intimated to 
the Council that he had received a letter from the Local Government 
Board authorising the Council to borrow £30,463 for the purchase of 
the und of the Shropshire Electric Light and Power Com- 
pany and the extension of the works. 


Sleaford.—Last week the Council discussed the advisa- 
bility of obtaining a provisional order for the installation of electric 
light in Sleaford, and it was ultimately resolved to take the advice 
of а consulting engineer. 


Sowerby Bridge.—The District Council has decided to 
apply to the Local Government Board for а provisional order for 
generating and distribnting electricity for illuminating and motive 
power purposes throughout the Council's Gas Act area. 


Stockton,— Last week the Corporation ordered that appli- 
cation be made to the Public Works Loan Commissioners for a loan 
of £28,482 for purposes of electric lighting at 27 per cent. over 25 


years. 
A site for electricity works is to be purchased near the gasworks 
at a cost of £1,900. 


Sutton Coldfield.—The Town Counoil last week passed 
the draft provisional order and application to the Board of Trade, 
and also resolved to oppose the scheme of the Leicestershire and 
DUMP Kabine Electric Supply Company, which would include Sutton 

eld. 


Tanfield (Durham).—The following is a list of tenders, 
quoted by the Contract Journal, submitted for the supply and erection 
of various electric plant throughout their district, including engines, 
dynamos, cables, insulators, poles, &c., to cover a distance of between 
one and two miles, for the Tanfield Urban District Council Mr. 
Robert Heslop, Barnopfield, R.S O., surveyor :— 


No. L—INSTALLATION, 


Corlett Electrical Company, Mosley Street, Newcastle- 

on-Tyne zl АЙ d M М, » 95 ,. £480 0 
H. Armstrong, Chester - le-Street ii S | 618 11 9 
W. Dalzell & Co., Quay Side, Newcastle .. và 8 .. 700 0 0 
B. H. Gowdy, Cloth Market, Newcastle .. is is .. 1,080 0 0 
Brush Electrical Company, Queen Victoria Street, London 1,471 0 0 


No. 2.— ENGINE, Dynamo, &с, 


Corlett Electrical Company vs T P4 T . 440 0 0 
H. Armstrong „+ УУ A» e "E .. 880 5 9 
W. Dalzell & Co. ee ee ee eo oe ee ee 820 0 0 
8. H Gowdy ee e Ф oe ee ee oe 1,550 0 0 

.. 870 0 0 


Brush Electrical Company | М is T" T 


Toronto.—Toronto recently resolved to embark on a new 
&nd complete scheme of electric lighting, and tenders were invited 
from various persons and firms. Among the tenders is that of the 
Anglo-American Electric and Sapply Company, which is represented 
locally by Mr. G. P. Magann, Dr. R. A. Pyne, M. L.A., and Messrs. 
d. S. Ransom and Henry M. East. The Financial News says that 
the company offers power in such quantities as may be required from 
time to time by the Corporation a£ cost, after paying a dividend of 
10 per cent. to the shareholders upon a capitalised stock of 
$5,000,000. The cost to the general public, it is represented, would 
not exceed 1 cent per horse-power per hour, and it is saggested that 
even this figure may be considerably reduced. The company pro- 
poses to put ina 10,000 horse-power plant ata cost of about $1,000,000, 
exclusive of site and wiring. The company also proposes to carry on 
the manufacture of electric supplies on & scale, and the capital 
stock is fixed at the foregoing to allow of tbis branch of opera- 
tions. Al] the company's works would be located in the city of 
Toronto. No decision has yet been come to in the matter, we believe, 
and it remains to be seen whether the Anglo-American Company can 
compete on fayourable terms with local enterprises. 


Terquay.—At a recent Counoil meeting the electrical 


engineer reported to the same meeting that on March 17th, 1898, 
there were 48 consumers, the lamps connected being equivalent to 


3,700 8.0. P. Consumers on December 5th numbered 95, the 
lamps connected being equivalent to 6,500 8-O.P. | There were 
14 3 in hand. The private iostalletion at The 


Knoll has been replaced by a public supply. The number of 
units generated is as follows:—From March 17th to June 24th, 
21; from August let to 


26,568; from Jane 25th to July 818, 7,1 
August 31st, 6,701; from September lat to Suptember 30th, 10,992; 
from October 186 to October 30:b, 85,721; from Ostober 3186 to 
November 29:b, 18,344; total output, 85,735. Revenue from March 
17th to Jane 24th, £561 16s. 7d ; June 25th to September 29th, 
£530 Os. 2d.; total, £1,091 16s. 9d. 

The electric light plant at the refuse destructor was run for 
the first time last week. The destructor room is illuminated by 
three Jandus arc lamps, and there are some 20 incandescent 
lamps inside and outside the building. АП the work, including 
the supply of the dynamo, &c., has been carried out by Messrs. 
Massing & Mann. В 

А report on the capital expenditure of the Torquay municipal 
electricity undertaking was laid before the Council last week. 
Alderman Kerswill, the chairman of the Electric Lighting Com- 
mittee, said the total outlay was £24,867, or £1,726 more than the 
original estimate; but after deducting £920, the value of material 
available for the extension of the mains, the actual cost was £23,946. 
The amount of the loan sanctioned and raised was £22,900, so that 
there is an actual deficit on capital account of £1,646, The detailed 
account showed that 20,050 yards of cable were leid at a cost of 
£5,589, an increase of £208 on the estimate; 52 arc lamps cost £1,346, . 
less by £437 than the estimate which was for 70 arc lamps ; boilers, 
engines, and machinery at the station cost £13,011, being £840 over 
the estimate. Oa the bailding account there was also an excess 
expenditure of £1,115. A letter from Mr. W. H. Trentham, the 
consulting engineer, was read in which be dealt with tbe various 
items of expenditure, and explained how the increase had arisen. In 
connection with the mains, the outlay would have been only £5,000, 
or £381 less than the estimate, but for the fact that as work proceeded 
the committee authorised the laying of extra mains, costing £589. The 
increase in the expenditure on the machinery socount was due to 
the change which was made after the work began on the site appro- 
priated for the installation. This also caused the increase in the cost 
of the alteration of the buildings, but the effect of the change was 
that the capacity of the works can be increased by two-thirds without 
further expenditure upon buildings. “1 may aleo point ont," added 
Mr. Trentham, that the cost per kilowatt is only £53—a much lower 
figure than in any other public works in the kingdom, in some of which 
the Ew aun outlay has been very extravagant.” Tne Council decided 
to defer the discussion of tbe report until March next, when the 


financial year closes. 


Tottenham.—The District Council last week resolved to 
apply for a provisional order for electrically lighting the district, this 
step being presumably taken to keep out companies. 


Ulverston.—The Board of Trade has written to the 
District Council asking for observations respecting a propose to 
allow the Windermere and District Order of 1895 to remain in force 
in Olaife and Hawkshead, and to revoke for the remaining portion of 
the rural district. The Council has resolved to ask the Board to 
revoke the whole of the order. | 


Wales,—The British Electric Traction Company has in- 
formed the Vaynor and Penderyn Rural District Council that its 
electric light scheme, so far as it affecte this district, will not be pro- 


ceeded with. 


West Bromwich.—As briefly intimated in the ELEC- 
TBICAL Review of last week, the West Bromwich Town Council have 
decided to oppose the provisional order being applied for by the 
Midland Electric Corporation for Power Distribution, Limited, for 
power to supply electricity in the borough of West Bromwich, 
amongst other places. At the meeting of the West Bromwich Town 
Oouncil on Wednesday in last week, the Mayor (Councillor 8. Pitt), 
referring to this application, said it would be remembered that the 
Council appie for a provisional order last year. They were then 
oppose y the company, but notwithstanding that, the Council 
obtained their order. The ваше company were now coming again, but 
they considered that electricity for both motive power and lighting 
purposes should be in the hands of the Corporation. He pointed out 

urther that at а meeting of the Municipal Corporations Association 
held in London, it was resolved recently to organise а united oppo- 
sition to companies entering towns and trying to take from Oorpora- 
tions powers which they had already obtained from Parliament. 
They, in West Bromwich, were members of the Association, and he 
had no doubt they would be assisted by that Association. The Mayor 
said tbat the Electric Lighting Committee were taking the quickest 
steps they could in the matter, consistent with safety. uii Bk 
now awaiting expert advice, after which the committee would be able 
to report more fully to the Council. The resolution to oppose the 
provisional order was carried unanimously. 

The Walsall Town Oouncil has resolved to take the necessary 
steps for opposing the Bill of the British Electric Traction Com- 
ру ишш, for adopting electricity on the South Staffordshire 


Wigan.—Last week Alderman Holmes, in moving the 
minutes of the Electric Light Committee, said the committee had 
wed a resolution recommending the Oouncil to put down an instal- 
on to supply the town with electric light. He hoped the Council 
would = ts way to confirm the resolution. The minutes were 


900. 
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Woking.—In connection with the proposed purchase of 


the undertaking of the Woking Electric Lighting Company, the 
District Council has decided to spend 30 guineas to obtain the opinion 
of an expert on the value of the works, 


TRACTION AND MOTIVE 


ELEOTRIOC 
E POWER NOTES. 


Blackpool.—Some time ago the Town Council decided to 
discard the conduit system of electric traction and go in for the over- 
head system. On Tuesday last week, however, the work of erecting 
the overhead poles was temporarily stopped by tbe newly elected 
Council until the General Purposes Committee had met. This 
meeting has now been held, when it was pointed ont by the borough 
electrical engineer that on а fins day the minimum ] e of 
current under the present (conduit) system was 46 per cent. "That 
was а very serious matter, as the Board of Trade only allowed а 
maximum of 24 per cent. Then the new copper conductors cost £800 
per year, repairs to collectors absorbed £400, while the cost price of 
the electricity which ran to waste in the earth, and from which they 
derived no benefit, was £700 per year. This, says the Yorkshire Post, 
caused a loss of £2,200 per year, and the overhead system would 
prevent that. It was decided to adopt the overhead system by 25 


votes to 11. The cost of the change will be £6,000, and this sum, it 


is anticipated, will be saved within two years. | 

The General Electric Company recently informed the Lighting 
and Tramways Committee that an error of £200 was made ín their 
estimate for trolley wires and insulators. The General 
Committee will meet to consider the matter. 


Bristol,—Last week reference was made to a serious 
hitch which had occurred between the Bristol Sanitary Committee 
and the Tramway Company now engaged in turning the whole of their 
horse tramways into an electrical system. The difference had arisen 
owing to the committee calling on the company to erect central poles 
in certain wide streets to carry their trolley wires, while the company 
claimed that they had under their Acts received power to work on 
the span-wire system. An sppeal to the law courts a at one 
time imminent to settle the respective powers of the two bodies. 
The tension has now been eased a little, owing to the compan 
adopting a more conciliatory attitude. The city engineer communi- 
cated the decision of the committee to the company ina letter in 
which he said the committee were unable to approve of the positions 
proposed by the company for their posts in those streets where, in the 
opinion of the Corporation, the posts should be in the centre of the 
carriageway, or on the footway on one side only; the committee 
therefore hoped the company would submit fresh plans, showing the 
positions altered in accordance with the committee's suggestion. The 
city engineer continued :—“ It is not the desire of the Corporstion 
that the company should be obliged to do anything beyond their 
statutory powers, or impossible on technical grounds, I have 
authority, if I thick fit, to approve of any suggestions of the company 
with regard to the position of particular poles on these grounds. 
The committee do not think that the company have any ground 
for complaint on account of its being necessary to sbift the pe 
positions of certain of the tramways which have only lately been 
relaid in a msnner suitable for electric traction, as the result appears 
to be contemplated by the Electrical Powers Act, where it is pro- 
vided that the company may, with the consent of the Oorporation, 
deviaté from the lines of the tramways as existing at the time of 
making the alterations. That consent the Corporation are ready to. 
give. The company will recollect that when the tramways in ques- 
tion were relaid they did not consult the Corporation as to the posi- 
tions of the posts. Had they done so, the Corporation would have 
had an opportunity of informing the company of their views on the 
matter.” The secretary of the company, in bis reply, expressed great 
disappointment at the city engineer’s letter, and continued :— The 
concluding remarks of your letter (those quoted above) indicate 
some misunderstanding, inasmuch as most of the lines in question 
were relaid before the authorisation of electrical traction, and now 
only require bonding; asa matter of fact, since the passing of our 
Acts of last Session, we have carefully abstained from 5 
with works which we thought might be affected by the works 
your committee upon this head, and in doing 20, as your practical 
knowledge will confirm, we have incurred great inconvenience and 
expense in transferring our large gangs of workmen from one part of 
the city to another, aud restricting their operations to short lengths, 
which were regarded as not o to any question. Moreover, the 
directors are quite unable to follow your argument that, because their 
Act of Parliament prohibits any deviation from the existing lines cf 
tramways, except with the consent of the Corporation, therefore we 
have no ground of complaint when called upon against our wish to 
reconstruct a second time extensive lengths of tramways in deviated 
ositions, although for the purposes of electrical adaptation such a 
viation is altogether unnecessary. However, in their desire to 
meet the views of the Committee the directors have given the matter 
further consideration, and now suggest that possibly the difficulty 
may be overcome if the Committee will revert to their resolutions of 
October 26th and November 2nd as an approximate basis, with the 
understanding that the company shall not be asked, as a general rule, 
to again reconstruct tramways already relaid, but that special places 
—such as the locality of Bt. Augustine Bridge—shall be specially 
considered. I would suggest that these details could be most con- 
veniently settled at a conference between yourself and the company's 


- — 


officials, and you could then report to your Committee definitely the 
extent to which we are willing to go with'a view to amicably arrang- 
ing the whole subject." The resolutions suggested as “ an approximate 
basis" required central poles in streets 40 feet wide and upwards 
(instead of 36 feet, as in a later resolution), and allowed the company 
to use the span-wire деуен with double poles in streets less than 
40 feet wide, but provi that ip streets less than 30 feet between the 
kerbs the company should use side poles with bracket arms, or span 
wires between the houses. The Sanitary Committee has authorised 
their engineer to confer with the tramway officials, as suggested by 
е ариу: but did not commit themselves to any change in their 
ude. 


Derby.—The Corporation Parliamentary Committee have 
issued a report, which was presented at the Council meeting on Wed- 
nesday, stating that, subject to the approval of the Oouncil, they 
have agreed to purchase the tramways for £32,000. The committee 
recommended formal opposition to the Bills of the General Power 
Distributing Company, and of the Leicestershire and Warwickshire 
Electric Supply Company. 


Dewsbury.—The British Electric Traction Company 
have given notice of their intention to apply for powers under the 
Light Railways Act to construct tramways from Dewsbury to the 
surrounding towns and villages. Dewsbury Corporation have 
decided to oppose the company, and plans have 5 by 
tbe borough electrician (Mr. O. M. Jonas) for a 1 system of 
electric trams to serve Dewsbury, Heckmondwike, and Ravensthorpe. 
Much interest is being taken in the matter. Last week the Dem- 


on to say that if А TM company could make a system pay, the 
о во, and then gave figures showing the progress 


present 


paper, and although no resolution was pamen, the majori е 
em 


expressed themselves in favour of the Corporation taking 
up in preference to allowing a private company to come in. 


shareholders on Monday, 28th ult., for the purpose of getting 
authorise the conversion of the existing debenture bonds from 4 per 


worth of 34 per cent. bonds to enable the company to proceed with 
electric motor traction. This was unanimously agreed 
to, and the whole of the fresh issue has already been taken up by the 
Oredit Lyonnais. The Financial Times makes some comments upon 
tbe matter. The Compagnie Générale des Petites Voitures is a very 
large and old-established concern, with a big capital, and for some 
time past its directors have come to the conclusion that a radical 
change must sooner or later take place in the present horse traction 
owing to the immense development which is now taking pae in the 
means of transport in París. For the last three years t 
bas been experimenting at considerable cost with various kin 
motors, and it has АЁ last fixed upon an eleotric motor which, after 
various trials, is considered to be the most practical for the purpose 
of cabs plying for public hire. In their report to the shareholders the 
directors do not undertake to say whether the я аке of 
mechanical traction on a large scale for the use of cabs will be a 
success, but they think that the time has now arrived when 4 fair 
experiment may safely be made. This experiment, to be of 
any practical use, must be conducted with a sufficiently large 
number of cabs to solve the question of cost price an 
to enable the establishment of a comparison between the expenses of 
animal and motor traction. The directors consider that 100 cabs at 
least are necessary for the experiment, and should the result prove 
satisfactory, their intention is to place upon the streets as many cabs 
as possible by the year 1900, in view of the great exhibition. The 
first depot for the new automobile cabs have just been finished; а 
number of “cabbies” have been trained to engineer through the 
streets of Paris the new electric motor cabs, and ere long the 100 
vehicles will be plying for public hire. Even as it is, there are a few 
to be seen about the streets, but these have been hired out to private 
persone. It will thus be seen, says our financial contemporary, that 
whilst in London the company formed to run electric cabs has not 
been very succeseful so far, in Paris, on the other hand, the matter is 
being taken up on a large scale by a powerful company only after 
three years of trials, and even now the directors do not guarantee that 
the experiment will be a success, since they say no industrial expe- 
rience on а large scale of electric cabs has yet been made, and there- 
fore it is impossible to say what the resulta may be. Notwithstanding 
this, however, the shareholders appear to have every belief in the 
wisdom of their directors and in the future of mechanical traction, 
and were quite content to vote a large debenture issue for the pur- 


pose. 
(Continued on page 905.) 
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CITY AND SOUTH LONDON RAILWAY 
EXTENSIONS. 


THERE has been quietly proceeding for some time past 

und-operations in connection with the extension of 
the Оу and South London Railway that are fall of interest. 
They are in some respects less remarkable than those con- 
nected with the more ambitious Central London and Waterloo 
and City lines, but, considering the short length of track, the 
incidents of constraction are noteworthy. They include 
carrying the line under the bed of the River Thames, and 


constructing a station underneath one of the City churches.. 


As the forerunner of underground electric railways, the City 
and South London will alwaya merit the admiration of engi- 


upon the site of the stations. Before the end of 1888 
Messrs. Sir W. G. Armstrong, Mitchell & Oo, com- 
menced work on the hydraulic lifts and machinery 
which were to give access to the station, ard in 1889 
the contract for the electrical equipment was let to Mesarr, 
Mather & Platt. The experimental running of the electric 
lócomotives and two of the carriages was commenced in 
February, 1890, on the City section, and continued from 
time to time until the completion of the works. The 
inauguration by H.R.H. the Prince of Wales in November, 
1890, was followed on December 18th by the opening to the 
public. In the first half-year 174,000 train miles were run, 
and 2,412,000 passengers were carried. In the year 1894, 
458,000 train miles were run, and 6,900,000 passengers were 


carried. 


JUNCTION OF NEW AND OLD Line.—The original line is shown on the left. 


neers, for it was on this line that the late Mr. Greathead 
completely demonstrated the utility апа economy of the 
method of tunnelling so intimately associated with his 
name. Moreover, it ought not to be forgotten that the elec- 
trical portion of the system was under the care of the late 
Dr. John Hopkinson. 

It will doubtless surprise many to know that 18 years 
have elapsed since the construction of the City and South 
London Railway first began. The constructive work has 
almost faded away from one's memory, and it may be of 
interest to recall some of the distinctive features of the 
original line. In October, 1886, the construction of the first 
of the two tunnels which it was decided to carry under the 
Thames was commenced. The second was started in the 
following year, and about the same time work was begun 


The line is composed of two iron tunnels, which, besides 
passing under the Thames, ia some places goes through 
water-bearing strata, the important feature of this portion of 
the work being the use of compressed air in combination 
with shields. Grouting by compressed air was first employed 
on this line for the purpose of filling in the "шу left by 


the advance of the shield. 
The generating station is at the Stockwell end of the line, 


and comprises rope-driven generators. An interesting 
feature is the Willans engine, which takes the flnotuating 
load of the system without any trouble. We have included 
two views of the interior of the generating station, one 


showing the whole of the electrical plant and the other illus- 


trating the Willans-Siemens set. 


Financially, the line has not been the conspicnons success 
E 
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it deserved. The dividends have never been higher than 
2 per cent., and some few years elapsed before this was 
achieved. In one of the latest statements made by the 


chairman of the 
company anent the 
cost of working the 
line, it was shown 
that the  percent- 
age of working ex- 
penses to receipts 
(first six months 
1897) was 57˙2. 
If the cost of work- 
iog the lifts was 
deducted, the per- 
centage came out at 
50°40. The receipts 
per train mile were 
23. 4d., locomotive 
expenses were 
6:064, and the 
average number of 
people carried was 
46:54. 

In the extensions 
from London 
Bridge to Finsbury 
Pavement, which is 
part of a larger 
scheme that will 
eventually take the 
line to the Angel 
at Islington, the 
company look for 
returns that will 
materially increase 
the present divi- 
dends, and this 
anticipation is pro- 
bably justified, for 
the line will directly 
connect Moorgate 
Street Station with 
London Bridge Sta- 
tion, 

By building this 
new line the system 
will undoubtedly be 
able to deal satis- 
factorily with an 
increased traffic; 
moreover, the new 
tunnel under the 
Thames will obviate 
the difficulties 
arising from pi 
small capacity o 
the King William 
Street station. Ол 
this point the chair- 
man of the com- 
pany declared some 
time ago that on 
account of the 
smallness of the 
station the line was 
not worked to more 
than a third of its 
capacity. The new 
line, therefore, is a 
distinct branch 
from the Borongh 
station, this will 
enable the company 
to get a station close 
to the London 
Bridge terminus, 
and theplatfbrms of 


the two railways will be connected together by means of an 


underground passage. 
line will eventually bs in connection with the Great 


Zo Faw 


WiLLANsS-SIEMENS SET. 


At the Moorgate Street end, the 


Northern and City Railway, so that in an interchange of 
traffic the South London line would gain material benefits, 
There will.be also provided an underground connection with 


the Metropolitan 
system at Moorgate 
street. The new 
line will have a 
station at the corner 
of Lombard Street, 
and this will be in 
close connection 
with the Bank 
station of the Cen- 
tral London Rail- 
way and the Water- 
loo and City lines. 
lt will be seen that 
when the line is 
complete, instead of 
being out of touch 
with other railway 
systems, as it has 
been previously, it 
will be connected 
with a complicated 
network of railways, 
and will, moreover, 
be in direct contact 
with the most 
thronged highways 
of the City. We 
were long ago of 
opinion that the 
City and South 
London Railway, 
with its termini at 
London Bridge and 
Stockwell, would 
never reach a highly 
prosperous stat, 
but the additional 
section now under 
construction will, 
we think, enable the 
system to attain to 
a most flourishing 
condition. 

The most con- 
spicuous feature 
from an engineering 
point of view is the 
underpinning of St. 
Mary Woolnoth 
Church, immedi- 
ately underneath 
which the main 
shaft for the lifts 
have been sunk. 
The company, by 
an Act of 1893, 
had power to pull 
the church down, 
but when, in 1896, 
an extension of 
time was sought, 
the condition те 
imposed that the 
church was to be 
left intact, but that 
the subsoil could be 
used and the sta- 
tion constructed 
beneath the charch. 

The large oblong 
shaft is 73 feet 
6 inches by 24 feet, 
divided into five 
baye, in which will 


work electric lifts made by Messrs. Easton, Anderson and 
Goolden. It is lined with cast-iron casements for a depth 
of 52 feet from the top, the remaining 28 feet being brick- 


„ e o — . 2 
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work, in which are formed the entrances and exits to and 
from the lifts. The twostation tunnels are 21 fe2t diameter, 
and lined as usual with cast-iron rings. 

In underpinning the church the four main girders, de- 
signed to support the four groups of columns which carry 
the roof, were fixed in position, and small needle girders were 
then threaded through the bases of the columns. The south 
wall was pierced at 
intervals of about 
5 feet, and strong 
needle girders fixed 
through the wall, 
one end resting on 
the solid stone on 
the ontside, and the 
other tied down to 
one of the main 
girders supporting 
the columns. For 
the wall on the 
north side the same 
method could not 
be adopted, as the | 
work conld not bs 
execated from the 
street, One main 
g-rder was therefore 
designed to carry 
the whole weight. 
Needle girders were 
fixed just below the 
ch . floor level, 
under cover of 
which the wall was 
cut away to allow 
of the girder being 
fixed, After the 
wall had been 
securely pinned up 
above the girder, suspended needles were put in one at а time, 
and the intervening masonry held up by cross steel joints 
placed on the top of the needles. Grouting under air pres- 
sure has been largely employed in the work, especially for 
filling up between the girders and the old masonry. 

It is fitting that 
electricity should 
already play a con- 
spicuous part in 
the construction of 
this line, and quite 
recently we had an 
opportunity of in- 
specting the tem- 
porary electrical 
plant, which, at the 
present time is 
supplying energy 
for lighting the 
workingg, to the 
contractors’ loco- 
motives, and to a 
motor which drives. 
a‘tannel cutter. 

. Ata point adjoin- 
ing Moorgate Street 
Station a small gene- 
rating plant has 
been erected on the 
surface. This con- 
Yom of two 50-H.P. 
oco., type boilers, 
one Ransomes, Sims 
and Jefferies verti- 
cal compound 


engine of 60 B.H.P., running at 300 revolutions, coupled 


direct to a Siemens compound wound dynamo with an 
ж of 160 amperes at 210 volta. | 

There is also a Browett-Lindley, Paterson & Cooper 
combination of almost similar size. . These two sets are kept 
busy day and night. At the London Bridge shaft a very 
&imilar plant. is at work, and together they supply power to 


TUNNEL CUTTER DRIVEN BY ELECTRIC MOTOR. 


CONTRACTORS’ ELECTRIC Locomotive on City AND SOUTH LONDON EXTENSION.: 


four Siemens locomotives, three of 12 B. Hl. P., and one of 
15, and, as we have already said, to a motor, and for light- 


ing the whole of the workings. 


hese locomotiyes, on which are series-wound motors 


with double reduction gearing, have been built specially for 
this kind of work, and have proved most. valuable. The 


function of these locomotives is to draw the excavated clay 
to the bottom. of 


the shafts, where it 
is drawn up and 
carted away. 

A journey on one 
of these vehicles 


end of a tunnel in 


tion. At this face 
the motor-driven 
cutter was being 
operated. One of 
our illustrations 
thows the tool in 
the pro^ess of being 
dismantled. The 
motor .is of the 
enclosed, type, and, 
with the whole 
machine, was built 
by Messrs. Easton, 
Anderson and 


Current ів trans- 
mitted to the loco- 
motives by means 
of overhead wires, 
the collector being 
a form of swinging 
frame. The trolley 
wire is 25 H drawn 
copper supported from the top of the tunnel by Etna 
or porcelain insulators, while a third method combining 
novelty, cheapness and efficiency consists of a hard wood 
block bolted to the iron of the tunnel, and attached to it a 
strip of strong raw hide, which is made fast to the wire 

by means of a piece 
of thin copper sheet. 
The result is con- 
sidered very satis- 
factory, and owing 
to the flexibility 
there is less spark- 
ing at the points 
than with the more 
orthodox methods. 

One of the illus- 
trations shows the 
junction of the new 
tunnels with the 
old ones. This is 
а most interesting 
piece of work, and, 


complished without 
tt any time stop- 
ping the traffic of 
the City and South 
London Railway. 


: | ordinary —200-volt 
es | B.C. type, and are 
wa ine 741 
| — provided with two 
 whort pieces of wire 
attached by а 
. spot of solder 
direct to the terminals in the cap, they are by these 
suspended from the wires, which are bare copper of °3 
diameter. Although the voltage is 200, there has been no 
burning out owing to the use of this method. 
Considering the temporary nature of the work the wiring 
both for the locomotives and the lighting is of a substantial 


character. 


brought us to the. 


course of construc- 


moreover, was ac- 


The lamps are 


-——— — — — — 2 
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The contractors for the nndertaking who employ this very 
considerable electrical plant are Messrs. John Mowlem & Oo., 
of Westminster, and their electrical engineer who was 
responsible for the work is Mr. Herbert Allen. 


NOTES ON THE RELATIVE COSTS OF 
COPPER AND ALUMINIUM. 


Br JOHN B. О. KERSHAW, F.I.O. 


THE rapid increase in the price of copper daring the last few 
weeks, to which attention has been drawn in the “Notes” 
columns of the ELECTRICAL. Review, has given additional 
interest to Ње question of the relative values of copper and 
aluminium when used for conducting purposes; and the 


and s p c represent the corresponding values for aluminium, 


we have 
_ copper 8:93 х 6'415 x 59 100 


aluminium — 768 x 15°85 x 100 125 

Aluminium, therefore, in spite of the rise of over 8 per 
cent. in the price of copper, 1s still one-fourth more costly 
for bare conductors of equal length and equal гевізіапор. 

Mr. Zingler pointed out in a letter published in the 
ELECTRICAL REVIEW of September 9th, that the Pittsburg 
Redaction Company are qaoting aluminium in bar or rod 
form, suitable for conducting purposes, at 29 cents (14}d.) 
per lb. It was stated by the writer, however, in the 
preceding article on this subject, that this prioe is below the 
actual cost of production, and that it was only fixed for tho 
purpose of inducing electricians to make trial of aluminium 
as a conductor. That the offer is successful in attaining its 
object, is proved by the fact that ia U.S.A. an aluminium 
air line for a transmission scheme between Snoqualmie Falls 
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writer therefore takes this opportunity to amplify the short 
article upon this subject published in the issue of the Erkc- 
TRICAL REVIEW for September 2nd last, and to reply to 
some of the criticisms passed thereon. 

The average price per ton of G.M.B.'s for August of this 
year was £51 158., the price for the secord half of November 
was £56 2s. 611., the advance in price has therefore been 
£4 7a. 6d. per ton. 

The relative values of rolled electrolytic copper in а form 
ready for drawing into wire at the two dates, may therefore 
be taken as £55 103. and £59 178. 6d. per ton. Inserting 
the latter price in the formula given in the article of 
September 2nd, namely, 


В-х Р хс 
S X NO 
S = Sp. gr. of copper. 
P = Cost price per pound of copper in bar form. 
C = Conductivity of copper, 


in which 


and Seattle, Washington, a distance of 34 miles, is now in 
course of erection, and 150,000 lbs. aluminium will be used 
in its construction. The profits on such sales of aluminium 
are, in the writer’s opinion, non-existent, and the price of 
29 cents per Ib. could not be maintained in the face of 
any extended demand for aluminium for conducting purposes, 
but would rise to, or even above, that used by the writer in 
his calculations—15 85d. per lb. | 

The objection taken by Mr. Steven in the letter published: 
in the issue of September 16th, to the use of values for the 
two metals in bar form, as basis of these comparisons, would 
have had more weight, if the substituted values were for the 
metals in the form in which they would be used for carrying 
heavy currents. The values, however, given by Mr. Steven, 
are for wire of moderate carrying capacity, and are there- 
fore sh to the same objection as the writer's figures. With 
regard to the infiuence of the purity of the aluminium upon 
its conductivity, the subject has been fully investigated by 
Richards & Thomson, and their results are published in the 
Journal of the Franklin Institute for April, 1897. They 
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found that while 99:75 per cent. aluminium has a conduc- 
tivity of between 63 апа 64 (copper 100), 99 per cent. 
aluminium has only a conductivity of 59—a drop of 5 
points. The conductivity of the Snoqualmie-Seattle trans- 
mission line will, therefore, be under 59, since 1:5 per cent. 


copper is to be alloyed with the aluminium in order to 


о ita tensile strength. 
o summarise these remarks :— ` | 
If the aluminium extraction companies are prepared to 
sell large amounts of aluminium of 59 points conductivity, 
in rod or bar form for 29 cents, or 144d. per lb. in this 
country and in Europe, electricians have at their disposal for 
conducting purposes a metal which, at the present price of 
copper, is worth considering, though still the dearer of the 
two. The ratio as obtained by use of the formula given 
above, is ` A 
Copper = 
Aluminium 
If, however, the price asked for aluminium in such form 


8:93 x 6415 x 59 _ 100 


2:68 х 14:5 x 100 115 


be 15°85d. per Ib., copper, in spite of the recent sharp rise. 


in cost, is much the more economical metal for bare con- 
dactors. | 

Where covered conductors are required, there can be no 
uestion of rivalry between the two, until aluminium has 


questi 
fallen to one-half or one-third of its present value. 


ELECTRICO TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 900.) 


. Cork.— On Thursdsy last week Sir Francis Marindin and 


Major Cardew, inspectors of the Board of Trade, made an official 
inspection of the permanent way and power house of the Cork Elec- 
tric Tramway and Lighting Company. They were accompanied by 
the Mayor of Cork, Mr. Maurice Healy, M.P., the city engineer (Mr. 
H. H. Cutler) Mr. Price (Harbour Board engineer) Mr. Kirkb 
(county surveyor), Messrs. Little and Aztrom, on behalf of the Britis 
Thomson-Houston Company, Mr. Charles Merz, engineer of the Oork 
Electric Company, and several other gentlemen interested in the 
tramway and lighting scheme. А journey was made over the entire 
line, and proved highly satisfactory, no hitch having occurred. 1618 
surmised that the inspector's report will be favourable, and the trams 
are expected to ply for public hire on Saturday next. 


Darwen and Blackburn.—At a meeting of the Darwen. 
Town Council it was resolved to purchase that portion of the Black- 
burn and Over Darwen Tramway Company's undertaking which is 
within the borough. The town clerk gave the details of the agrec- 
ment between the Blackburn and Darwen Corporations and the 
tramways company. INNEN, 

. Gateshead, — The Parliamentary Committee bas received 
8 letter from the secretary of the Elcctric Power Distribution Com- 
pany, ted, accepting the terms fixed by the Council at their 
meeting on November 26th, upon which the Council gave their 
appro oe ton to the granting by the Board of Trade of a provisional 

ir. The committee reported that notice had been given by the 
Gateshead and District Tramways Company to apply for a Bill 
authorising the company to construct the tramways within the 
between the Oorporation and the company, 


borough as agreed u 
and a similar notice bad been given by the Electrical Power Distri-. 


bution Company, Limited. 

Gravesend.—Last week Mr. J. F. Albright, director of the 
Drake & Gorham Electric Traction Syrdicate, addressed a special 
meeting of the Gravesend and Northfleet Tradesmen's Association on 
the subject of electric trams. Alderman E. C. Paine, J.P., presided, 
and after a short discussion, it was resolved to memorialise the 
Gravesend Oorporation to support the present application for a pro- 
visiona) order. = 

Greenock.—A report on electric tramway haulage has 
been submitted to the sub-committee of the Greenock Police Board 
on tramway proposals by Mr. Fedden, the burgh electrical engineer. 

: Fedden estimates the amount payable to the existing company 
for their lines from Rue End into Port Glasgow at £45,000. Oon- 
Version coets he estimates as follows :—End of Port Glasgow to Rue 
End Street, £38,000; half-mile new line Rue End to West Burn 

treet viã Oathcart Square, with span wire from houses, £4,500 for 

track, and £2,500 for wires, & .—£7,000 ; West Barn Street to west 
boundary line, £22,000; west boundary line te Ashton, £15,000; 
18 motor cars, £9,000; six trailer cars, £1,800; feeders and oontin- 
gencies, £3,000; value of existing tramways of Greenock Police Board, 
£15,000—total estimated capital, £150,800. Interest and sinking 
fund at 6 per cent., £9,000 per annum. In an estimate of revenue 
and expenditure, Mr. Fedden calculates that the balance of revenue 
Over expenditure in the double line from Port Glasgow east boundary 
fo rdwell Bay would be £1,000 per annum at 1s. per car mile, and 
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£4,300 at 1s. 2d. per car mile. In the double line from east to west 
boundary of Greenock, Mr. Fedden estimates а loss of £140 per 
annum on 250,000 miles at 18, aud a gain of £1,923 at 1a. 9d.; a gain of 
£1,860 on 330,000 miles at 1s., and a gain of £4,593 on 330,000 miles at 
le. 2d. Inthe third section, from Rue End Street to west boundary 
of Greenock, he estimates a loss of £1,653 per annum on 150,000 апа. 
£1,185 on 200,0C0 miles at 91, and a gain of £340 and £1,940 on 
150,000 and 202,000 miles respectively at 1s. He is of opinion that 
in the hands of the Police Board allthe conditions of the tramway 
service would be improved, and advises that if the sab-committee 
should consider the taking over from the Greenock and Port Glasgow 
Tramways Company of any part of the undertaking, they should take 
over the whole of it, and in the near future extend their lines con- 
siderably to the south. 

Hounslow.— The Heston-Isleworth District Council have 
decided to oppose the proposals for a light electric railway in 
Hounslow, put forward by the London United Tramways Company. 
The clerk advised the Council that the point had yet to be decided 
how far the Light Railways Act could be used for the construction of 


tram ways. | 
Liverpool.—At last week's City Council meeting, Mr. 
Rutherford moved the adoption of the recommendation, That the 
Tramway Committee be authorised to carry out the construction of 
the lines mentioned in the city engineer's report, dated October 14th, 
1898, other than the line from the Dingle fo Aigburth Vale, which 
has already been authorised by the Council, at an estimated cost of 
street construction works of £127,400.” The. scheme involved, he 
explained, the construction of 84 miles of tramway where there were 
no lines at present, and 184 miles of converaion from horse tramway 
to tramway suitable for mechanical traction. Of the total cost the 
sums of £17,426 and £37,413 were for permanent way in the form of 
rails, &c., and £38,300 and £53,000 for paving and repaving within 
the statutory limite. Even if mecbanical traction were not to bo 
introduced, such was the state of the existing rails and streets that 
the work would have to be done, and with a form of wheel devised 
by the engineer the horse cars could run on the new rails, and there 
would ba no dislocation of ёгай с. Alderman Smith seconded.—Mr. 
Brownbill moved as an amendment, “That the construction of the 
lines mentioned be postponed until the Oouncil shall have deter- 
mined as to whether the overhead trolley system or the underground 
conduit system is to be finally adopted." This was а most importaat 
question, because upon their decision depended the system of рго- 
pun to be carried out in Liverpool The appearance of the:over- 
ead trolley system had been vary much condemned. In several 
pes that system had been abandoned in favour of the conduit.— 
‚ Beloe seconded.— Mr. Petrie said that if they were to carry the 
people cheaply, they must adopt the overhead. The conduit system 
would interfere vary seriously with. drains, gas pipes, aud electric 
mains.—Sir William Forwood said that as one who had spoken 
against the trolley system, he was bound to state he bad changed 
his opinion, for the. reason that the experienced engineer of the 
Overhead Railway, after making au investigation into all the: 
systems of electric traction in use, had reported that the conduit: 
was four times as costly to construct, and throe times as costly 
to maintain, as the cverbead, and that his opinion was that 
the trolley system was the best for а town like Liverpool After 
further discussion Mr. Rutherford said that on the best and 
most recent figures he found that the conduit system if adopted for 
Liverpool would mean an additional half-million to construct and an 
additional 4d. per car mile to maintain. These two items meant an 
additional ld. per car mile. What Liverpool needed was cheap 
traction, and the late Sir Arthur Forwood's promise of ld. fares 
would have to be withdrawn if the Council were to say that the out- 
side lines were to Ъз on the conduit system. If, as was likely, both 
the overhead and the conduit systems were su in a few 
years by а car with an ideal accumulator, then they would certaialy 
not bs justified in now adopting the conduit, which was so 1 0 
more expensive. He believed that no tramway rate would be 
necessary unless the Committees programme of reconstruction was 
interfered with and the work delayed. Oa & vote the amendment 
was lost by 66 to 10, and the recommendation of the committee was 
adopted. Mr. Rutherford moved, and it was resolved, that the Tram- 
ways Committee be authorised to carry out the extension of the 
electric line of tramways from South Castle Street to Park Lane vid 
Lord Street and Paradise Street, and that from Park Lane, along 
Paradise Bireet, а double line be laid up to the point whsre Paradise 
Street joins Lord Street, at an estimated cost of £8,300. Mr. Ruther- 
ford moved—" That the tender of the British Thomson-Houston 
Company, Limited, London, for the supply and delivery of six motor 
cars, for the sum of £554 9s. 6d. each, and six motor cars for the sum | 
of £587 4s. 6d. each be accepted.” The tender was adopted. 


Liversedge.—The District Council has decided to support 
the application of the British Electric Traction Company for the 
laying of a tramway from Dewsbury to Oleckheaton. 


London United Tramways Company.—The position 
which Ealing has taken up with regard to the p order for a 
light railway with electric traction connecting Acton with Hanwell is 
the same as towards the same company’s proposals last year. At the 
last meeting of the Ealing District Council delegates from the 
Hanwell, Southall and Uxbridge District Oouncile attended, and 
appealed to tbe councillora to sanction the proposal in the interests 
of the western parts of the county of Middlesex. The London United 
Tramways Company have already an order for a light railway through 
the districts westward of Ealing, and residents in that part of the 
county are asking why Ealing should seek to bar the way of their 
advancement. The ussion after the deputation had left was 
carried on with great spirit, and a motion was brought forward by 
Councillor Griffia, a property and estate agent ia the locality, that 
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the Council dissent, to which an amendment was moved that the 
engineer of the company be interviewed. Finally the amendment 


was lost by 7 votes to 8, and the resolution carried by the same — 


figures. 

Farther particulars of ths proposals of the London United Tramways 
Company to run а light railway from Brentford to Hampton Court 
show that the promoters are prepared to spend £40000 on street 
widening and improving alone. The cars will be made to accom- 
modate 63 persons each, and the speed will be regulated according to 
the localities passed through, tbe pace being heightened in the open 
country and lessened in the towns and villages. The fares proposed 
to be charged from Shepherd’s Bush to Hampton Court will be 6d., 
or 10d. return, and low intermediate fares will prevail. Early trams 
will be run for workmen at half fares. 

The London United Tramways Company's scheme, promoted ander 
the Light Railways Act, for a light railway from Hanwell to Uxbridge 
in connection with their authorised lines, which has been passed by 
the Light Railway Commissioners, came before the Board of Trade 
on Wednesday. 'The Great Western Railway Company opposed the 
order. The Board was represented by Bir Courtenay Boyle, assisted 
by Mr. Hopgood, Sir Thomas Blomefield, and Bir Francis Marindin. 
After hearing the arguments for and against, Sir Courtenay Boyle 
said the decision of the Board of Trade would be given in a few days. 


Manchester.—In reply to several queries put to him by 
councillors at last week's Council meeting, regarding the question of 
the conduit system, Mr. Alderman Higginbottom said that he was a 
mc chanical engineer, and for years he had given deep study to every 
known system of electric traction, and he had kept himself thoroughly 
informed on every system of electric traction in all the engineering 
papers and scientific journals. It wason the results of these invetti- 
gations that he based bis views in support of the overhead systom. 
Mr. Renold argued, in the local press, that the systems at New York 
and Wasbington had not received sufficient consideration by himself 
(the speaker) and Mr. Wordingham. It was true that neither he nor 
Mr. Wordingbam had seen the systems referred to, but after reading 
the reports of deputations, electrical engineers, and experts, and com- 
paring tte capital outlay and the working details, they came to the 
conclusion that it was not necessary to see the systems at New York 
and Washington in order to arrive at the conclusion that it was not 
preferable to the overhead trolley system so far as Manchester was 


concerned. Tae reasons in favour of the overhead trolley system 


were (1) that the first capital cost per mile of track was £2,135, 
against £11,491 for the conduit system, or for the 67 miles required 
£144,000, against £773,897; (2) the working cost рег car mile was a 
halfpenny more for the conduit system, or £14,000 a year; (3) the 
difficulties of construction of the conduit system in the narrow and 
congested Manchester streets; (4) nothing could be done until the 
leases of the Manchester Carrisge and Tramways Company expired in 
April, 1901; (5) the consequence of that would be that the Corpora- 
tion would have to do either as Glasgow did, viz., provide new horse 
care, horses, depots, &o., or buy up the horses, cars, depots, &o., of the 
compauy, and continue working them with the present horse traction ; 
(6) with the overhead system the Corporation could begin to equip 
now, and have everything ready by 1901, and would, therefore, not 
have а lot of horses, cars, &o., on their hauds to dispose of at a big 
loss, as would be the case if they had to commence with horse traction. 
Mr. Renold, he said, had not disputed nor disproved any of his 
figures, which bad been compiled from particalars provided by the 
best experts on the subject. Alderman Higginbottom then gave the 
experiences of experts in favour of the overhead system. 
Mr. Renold: had stated thet he (the speaker) had expressed the 
opinion that if the trolley system were adopted the profit would be 
£700,000, and if the conduit system were adopted the profit would 
only be £38,000: He had said nothing of the kind. What he had 
said was that the profit would be about £700,000, and that if the 
extra capital required for the conduit system, vir., £629,877, was 
spent, the interest and sinking fund alone on that extra capital would 
ba about £38,000, and that the profit would be reduoed by that 
amount. Mr. Renold asked 58 he had not referred to the report of 
Mr. J. Allen Baker to the London County Council, from which Mr. 
Renold quoted & lot of figures. He did not deal with that report 
because it was not made by Mr. Baker as an official, or under the 
direction of the London County Council, and because Mr. Baker's 
figures, compared with those given by electrical experts, were quite 
failacious. Alderman Higginbottom then proceeded to deal with 
Mr. Baker's report, with the object of showing ite conclusions to be 
unreliable. Continuing, he said the Corporation had entered into 
agreements with various local authorities on the basis of the capital 
cost for the overhead trolley system, and remarked that if the conduit 
system were adopted for the outside districts the capital cost would 
be prohibitive, and their agreements could not be carried out. In 
view of that, surely no one would contemplate using the conduit 
system outside the city. Не added his conviction that if they car- 
ried out the proposal to open the overhead system in 1901 they would 
be acting in the best intereste of the city, for they would find the 
system to be economical in construction, economical in working, and 
profitable in its returns on the capital invested. The minutes of the 
Electricity Committee were approved. 


Newcastle.—The Tramways Committee recommend the 


Council to sanction the proposal that the Tramway Committee 
and any other members of the Council who are desirous of joining the 
Committee, should visit towns in which cable and electrical tram- 
ways were laid, one or two in particular having similar gradients to 
We Hill. It is proposed that the places to be visited should be 
Edinburgh and Brixton, whera cable lines are laid, and Middles- 
brough, Leeds, Bradford, and Dover, where electricity is in 


 eleotric tramways shows that the total length 


Newcastle (Staff ).—The Council has resolved that the 
amended design of the pole to carry the overhead wires for the 
Potteries Extension Tramways be not approved, and that the d 
of poles aa erected at Bristol or Leeds be recommended to the British 
Electric Traction Company, Limited, for erection in the borough. 
The application of the Potteries Electric Traction Company for a 
provisional order for electric lighting is not to be proceeded with. 


Norwich.—A recent report to the Town Council on the 
of track completed at 
the end of November was 4 miles 2 farlongs 7 chains. A further 
length is constructing. 


Northfleet.—The District Council last week had before 
it the application of the Gravesend and Northfleet Tramway Oom- 
pany for consent for a provisional order for the extension of the 
system and the use of electricity. The Council will consider the 
matter in committee with representatives of the company. 


Salford.—The Council last week formally received the 
report of the sub-committees which visited Hamburg to взе the 
electric car system there. 


Twickenham.—The inhabitants in Twickenham along 
the suggested route of the proposed London United Tramways Light 
Railway bave been stirred up to oppose by an old inhabitant, who, 
by letters, has been endeavouring to show that the line is not needed, 
and that the overhead wires will greatly impede the working of tha 
fire escapes. It is also farther urged that the Light Riilways Act 
does not cover the construction of tramways. A petition is being 
circulated in Twickenham against the proposal on the grounds (1) that 
there is an ample service of omnibuses; (2) that Richmond Road is 
a crowded thoroughfare; (3) the gradient on the Twickenham side of 
Richmond Bridge is so steep that a tram termiaus at the bottom 
would be dangerous; (4) that in 1879 а tramways Bill was thrown 
out bacause of this gradient; and (5) that the trams would seriously 
affect the value of pro erty, &c. Both the London United Tramways 
Company and the e & Gorham Company have obtained many 
signatures to their petitions. A movement is also on foot to require 
that the bridges on the roads to b» traversed shall be widened. 


Warwick.—The General Purposes Committee reported 
to the Council against permission being granted for overhead traction 
for the local tramway, as suggested by the British Blectric Traction 
Company, which has conditionally undertaken to purchase the 
Leamington and Warwick Tramway Company. The Council has 


resolved to appoint a Committee to confer with the Leamington 
Town Counci 


West Bromwich.—At last week's Council meeting it 
was reported that а copy had been received of а Bill which was being 
promoted to empower the South Staffordshire Tramways Company to 
grant to the British Electric Traction Company, Limited, s lease of 
all orany part of the South Staffordshire Company's powers. The 
Mayor (Councillor В. Pitt) said the town clerk had advised him that, 
the council having resolved to take over the tramways in the 
borough, the Corporation must obtain a Locus standi in the matter, and 
he therefore moved that the Council decline to consent to the appli- 
cation of the South Staffordshire Tramways Company, and that the 
town clerk be instructed to oppose the Bill so far as West Bromwich 
was concerned. The Mayor pointed out further that two committees 
sitting jointly were considering the question, bat in view of the pro- 
posed Bill the resolution was necessary. The resolution was 
carried. | 

Wolverhampton.—At Monday's meeting of the Town 
Oouncil the town clerk submitted the Parliamentary Bill for dealing 
with the tramways question, and the subjoined interesting figures as 
to cost, &0., were quoted. The town clerk said the total estimated 
cost for construction of the tramlines, for the equipment of cars, &., 
2 erection of depots, came to £210,121. This total was made up as 

отв :— 


5 vay 251 „. E138, 000 
ve und equipment, tro wires, car depot, cars 

special plant, 40. ds m " -— ee ive is 
Proportion of electric plant, feeder mains to tramways ... 16,900 


Land for new depot and alterations to existing t 

widening of Stubb's Lane, c .. 5.280 
Total Ss .. £918,110 

Less credit for five miles of exis track, proportion of . 
harness, cars, and horses € 7 "MEC 7,983 
Leaving the net total at £210,121 
— ш 
That sum, it was explained, was exclusive of tbe hase of the 


tramways, which would have to ba settled by arbitration. 


Worcester.—The Chamber of Commerce has been con- 
sidering the question of extending the tramways in and around 
Worcester. The Chamber decided to approach the existing tramway 
company and the City Council with a view to their opening negotia- 
tions for connecting the adjacent villages with the city. 


Wrexham.—On 6th inst. a meeting of the members of 
the Town Council was held to meet Mr. Allbright, the managing 
director of the company applying to the Board of Trade for a pro 
visional order to provide io tramways at Wrexham and district. 
Mr. Allbright said their first undertaking would be to take in hand 
the present tramway from Wrexham to Johnstown, a distance of 3j 
miles, and widen the gauge to 3 feet 6 inches, and run it up Gutter 


— 


Tel. 4 


— 


В 
fret v 
bet tbere 


Еа е 


< 


E A — * —— eT 


THE 


Vol 48. No. 1,099 Окоюмвив 16, 1898.] 


- = 


LECTRICAL REVIEW. 907 


Hill to Rhos. Having described the route, he said that some of the 


streets were very narrow, but the difficulties were not too great. He 


instanced Dover, where some of the streets were equally as narrow, 
bnt there the trolley aystem, wbich they proposed to utilise in Wrex- 


ham, worked very weli. Tha gradient was particularly steep at one 


ot, and no.other system but the trolley syst-m would overco ve that 


difficulty. He had no doubt the company would be pleased to arrange 


with the Corporation to utiliss their standards for the purpose of 
carrying the electric lamps of the Corporation, and that if satisfactory 
terms could be arranged, the company would take the motive power 
for the trams from the Corporation electric light station. Their poles 
would be abont 40 yards apart, bat they could make use of buildings 
in some of the very narrow places. The chairman thanked Mr. 

: Allbright for his attendance, and said a special meeting of the Council 
would be held to consider the matter. 


2 — . 


TELEGRAPH AND TELEPHONE NOTES. 


America and French Cables.—A Reuter despatch from 
Washingten, dated 13th inst., says that Rear-Admiral Sampson and 
General Henry have instructed the officers in command at various 
points on the coast of Puerto Rico to prevent the landing of a French 


cable. 


American Telegraph Cables.—Oar New York namesake 
draws attention to the necessity for an American cable in the Pacific, 
now that America has possessions there. It is necessary for both war 
and commercia! purposes. In an interview, Senator Cullom, chair- 
man of the Hawaiian Commission, expresses the opinion that America 
needed a cable to the Sandwich Ielands, and that it eventually ought 
to be extended to the Philippines. A Bill will be reported to 
Congress during the coming session embodying this recommendation. 
“The cable should be built by citizens of the United States, and of 
American materials.” ! 


Liverpool aad the Telephone.—The Liverpool Cham- 
bers of Commerce has resolved : —'' That having regard to the present 
working of the telephone service under the dual control of the Post 
Office and the National Telephone Company, Limited, it is expedient 
in the judgment of this Council that the Government should acquire 
the undertaking of the National Telephone Company, Limited, on 
terms jast and reasonable as between the public and the company's 
shareholders." | 

Pacific Cable.— It is stated by the New York corre- 
spondent of the Jforning Post that the all-British scheme has been 
again revived at Oitawa by the publication of a letter addressed to 
Mr. Chamberlain by Sir Sandford Fleming. This document prepared 
by the most persistent advocate of a State-supported Pacific cable, is 
stated to urge the most ambitious scheme yet discussed. Sir Sand- 
ford Fleming's plan, as he commends it to the Colonial S:cretary, is 
the establishment of a State system of cables begianing at Vancouver, 
crossing the Pacific to New Zealand and Australia, and then crossing 
the Indian Ocean to the coast of South Africa. From there a cable 
would be laid across the Atlantic to touch again Canadian soil, where 
it would join the Trans-Atlantic lines. Such a system,” says Bir 
Bandford Fleming, would connect all Great Britain's possessions 
and her coaling stations.” He advocates the abrogation of the 
agreement with the Eastern Extension Telegraph Company so that 
cable commnnication between Canada and Australia might Ъз con- 
nected at Hong Kong. His letter maintains that it is essential that 
the cables be not laid in shallow seas and do not touch foreign 
territory, 

The Glasgow Telephone Question.—A letter appears 
in the North British Daily Mail from the Ericsson-Bell Telephone 
Company :—" As you have published in your issue of 2nd inst. our 
letter of November 25th, 1898, to Bir James Marwick, the town clerk, 
Glasgow, withdrawing our quotations of September 23rd, 1897, for mul- 
tiple switchboards, telephones, &c., we wish you to make it generally 
known that the contract made by Messrs. L. M. Ericsson & Co., 
Limited, at Stockholm, with the National Telephone Company, 
Limited, London, was signed on October 3rd, 1898, at Stockholm, 
without our knowledge or consent. The agreement made is not to 
sell telephone apparatus to or for any municipal corporation, or any 
licensee of Her Majesty's Postmaster-General, in connection with 
exchange lines within the British Isles, except through the National 
Telephone Company, Limited, at London." 


The City Police and Telephones.—At last week's 
meeting of the Court of Common Council, Mr. A. О. Morton moved 
that it be referred to the Polica Committee to consider and report as 
to the desirability of placing the several police stations in the Ойу 
upon the telephone service, and said it was a matter of surprise to 
him to find that that excellent means of communication had not been 
made use of in the metropolis in the same way as it had been by some 
of the more enlightened cities and towns in the provinces, The 
resolution was agreed to. With reference to the proposed conference 
of the metropolitan local authorities on the subject of the telephone 
service, the chairman of the Streets Committee said that a date bad 


not yet been fixed. 


The Telegraph Wire Export Trade.—November has 
1 у been a very qniet month ss regards the export trade of 
this country in telegraph wire and apparatus connected therewith, 
and the returns just issued show that the past month has proved no 
exception to the rule. From £89,313 in October last the value of 


the shipments last month fell to £39,837, which compares, however, 
with only £34,341 in November last year. Tho returns for the year 
to date must, however, be considered satisfactory, a total of £976,558 
being recorded for the 11 months endiog with November last, as 
compared with £828,962 in the corresponding period of last year, 
and only £743,276 in the first 11 months of 1896. 


Telegraphic Interruptions and Repairs:— 
CABLNS. Down, ' Repaired. 

West Indies— | 

St. Lucia-St. Vincent . Sept. 24th, 1898 m 


Amason Company's cable— 
Oable beyond Gurupa... June8th,1898 |... ese 
Dartmouth-Guernsey . . Deo. lst, 1898  .... ise 


.. Nov. 30th, 1898  ... eet 


New York-Hayti 
Coe Nov. 25th, 1898 ee азо 
Dec. 12th, 1898 


Para-Maranham e. 


Baint Louis-Noronha .. Oct. 17th, 1898 
LARDLINES. 
Majungs-Tananari ve .. Dec. 6th, 1898 .. Dec. 7th, 1898. 
is T .. Dec. 10th, 1898  ... Dec. 11+Ь, 1898 
AW Siberian landlines — ... Dec. 10th, 1898 ... Dec. 10th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tabe bcilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and „cables and 
other street works, travelling crane, &c., &c , for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Btreet. Sze our “ Official Notices " November 18tb. 


Burnley.— January 10th. The Corporation want tenders 
for underground electric light cables and switchboard. See our 
“Ой ла] Notices this week. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invite tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
Bee our “ Official Notices " this week. 


Dablin.—December 28:h. The Corporation is inviting 
tenders for the supply of a high tension siagle-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, 8.W., and copies can bs obtained from 
the City Hogineer. See our Official Notices" this week. 


Edinburgh.—January 2nd. The Council invite tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “Official Notices " this week. 


Fleetwood.—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our “Official Notices" December 2nd for par- 


ticulars. | 


Glasgow. — Jauuary 8rd. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 

Specifications, forms of tenders, &o., from Mr. Chamen, 


lant. 
Pity electrical engineer. Bee our Official Notices this week. 


Leeds. December 29th. The Council is inviting tenders 
for underground conductors, switchboards, &., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkiason & Talbot, 26, Victoria Street, B.W. See our "Official 
Notices " December 9th for particulars, 


..— Londonderry.—December 24th. The Corporation wants 


tenders for the supply of arc lamp globes and carbons, for the year 
ending December 31st, 1899. See our Official Notices“ this week. 


Stirling — January = ae Bargh Commissioners are 
inviting tenders for Lancashire boilers, engines, d um 
piping, crane, accumulators, switchboard and коон вы jn 
and various other apparatus, &c., for the electric lighting of 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
“ Official Notices.” Dzcember 96h for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. F. C. 
Snell Вее our “ Official Notices" December 9th for particulars. 


CLOSED. 


Barrow.—The Electric Lighting Committee has accepted 
the tender of Messrs. Crompton & Oo., Limited, for the supply of 21 
arc lamps, mains, and fittings, &c., subject to the columns being of 
the rame type as used at Edinburgh, instead of the type tendered 
for. Total, 21,154. But for certain unforeseen difficulties, the plant 


would be running by this time. | 

Brad ford.— We understand that Messrs, Siemens’s tender 
for two steam engines and dynamos for the Valley Road electricity 
works is recommended for acceptance at £4,150. 
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France.—The French Post and Telegraph authorities in 
Paris bave just placed contracts as follows:—M. Grammont, of Pont 
de Cherny (Isère), 80 kilometres of submarine cable core, at £2,496 ; 
Les Forges de Commentry-Fourchamboult, Paris, 30 tons of galva- 
nised iron wire, 5 mm. diameter, at £298, and 100 tons ditto, 8 mm. 
diameter, at £994.  . 


Liverpool.—As will be seen from our “ Fraction Notes,” 
the Corporation has given an order to the British Thomeon-Houston 
Oompany for electric cars. The overhead work for the Aigburth 
Road electrical line is to be carried out by Mesars. R. W. Blackwell 
and Oo. for £1,870. 


TE 


FORTHCOMING EVENTS. 


Thursday, December 15th, 1898.—At 8 p.m. The Institution of 
Electrical Engineers. “Electric Inter-communication 
in Railway Trains,” by W. E. Langdon, Vice-President. 

Friday, December 16th, 1898.—At 7.40 p.m. North East Coast 
Iostitution of Engineers and Shipbuilders. Paper on 
“ An Improved Method of Strengthening Copper Pipes,” 
by Mr. T. Messenger. 

Tuesday, December 20th.— At 8 ра, The Institution of Civil In- 

eers. Farther ussion on “The Ventilation of 
and Buildings.” By Francis Fox, M. I. C. E. 
And, time permitting, “High-speed Engines.” By 
| John Handsley Dales, A.M I. O. E. 
Thureday, December 22nd.—At 8 p.m. The Institution of Elec- 


trical Engineers. “ graphy by etic Induc- 
tion.” Ву S. Evershed, associate. e diecussion 


on Dr. Lodge's paper, "Improvements in Magnetic 
Space Telegraphy,” and on Mr. Evershed's paper, will 
be opered by Dr. Fleming and Mr. Preece, with ex- 
perimental demonstrations. 


NOTES. 


Tesla and his Crities.—Our contemporary the Electrical 
Engineer ы has given offence to Mr. Tesla by an article 
entitled Mr. Tesla and the Czar.” The connection between 
these two famous perso is not at first sight apparent, 
. but it appears that both are Slavs, and Tesla’s new scheme 
for aerial power transmission etrikes our contemporary as 
belonging to the game class as the Disarmament scheme of 
the Czar. The aims of both Tesla and the Czar, says our 
contemporary, “ appear wholly noble, their thoughts are 
beautiful, and if they fail, as they apnd wil in some 
material and vital te, the world is certainly none the 
worse off for what they actually accomplish.” Though 
the article is not wholly unappreciative of the good 
work which Tesla has acoomplished, it twits Tesla 
with the number of his unfinished inventions, and 


unnecessarily perhaps emphasises the assertion that Profs. 


Brackett and Dolbear have virtually classed him as a humbug. 


Tesla has written in reply that by this last straw our con- 


temporary has strained his Christianity and philosophy to the 
breaking point, demands proofs of the animadversions of ‘the 
distinguished professors, which he says reflect on his honour 


and honesty, and through him upon a number of American. 


Universities, who have conferred great honours upon him. 
The Electrical Engineer replies by pointing out the support 
that it has given to Mr. Teala and his inventions since the 
beginning of his career, and profe:ses that its mild criticism 
ала mild banter was a sign of true friendship. We confess 
that we don’t think that there was anything much in what 
our contemporary said, but the way in which it was put 
might be expected to give offence to a man of Teala’s poetic 
sensibility. 

Wireless Telegraphy.—The Standard Vienna corre- 
spondent telegraphs that experiments were made a few days 
ago at Pola, and are shortly to be ӨЫ ig with an improve- 
ment of Marconi’s system of wireless telegraphy. It is 
already possible to determine the presence and course of а 
veasel distant from six to eight English miles, The improve- 
ment is the invention of a young student at the Buda-Pesth 
Polytechnic, named Bela Schefer. The next trials will be 

in the presence of Admiral Baron Spaun and several 


пата! engineers.” 


— = 


Trowbridge's Experiments on Spark Tension.—In 
the Scientific American Prof, Trowbridge describes some 
recent experiments on the effect of very high electromotive 
forces upon the discharge of electricity through air at ordi- 
nary pressurer, which lend some support to Tesla’s scheme of 
transmission of currents through the air. In his experi- 
ments made in January of this year (ELECTRICAL Review, 
Vol. 42, p. 135), Trowbridge used an apparatus capable of 
producing 1,200,000 volte, and up to this pressure he found 
the spark length strictly proportional to the E.M.F. He has 
Dow constructed ап apparatus capable of producing 9,000,000 
volta, and he finds that with the high pressures he now can 
use, the air behaves quite differently. When an E.M.F. of 
1,500,000 volta is exceeded, the spark no longer increases in 
proportion to the E.M.F ; for instance, 3,000,000 volts pro- 
duces a spark of about 7 feet in length, when it should 
excite one at least 10 feet long. The explanation of this 
falling off is that leakage takes place from both terminals in 
the form of brush discharges to the walls of the room. He 
finds that the resistance of air is immensely reduced by these 


high pressure brush discharges; во much во, that a spark 


preferred to pass through 5 cm. of this dissociated air to 
assing through 1,000 ohms of copper sulphate solation. 
wbridge believes that his apparatus would have to be 
pae 80 or 40 feet above the earth to prevent this lateral 
eakage, and give the full effect of the voltage in length of 
spark. Tesla's whole generating plant, he thinks, will have 
to be suspended on the balloon, not the terminals only, as 
Tesla proposes. "This feat will not be easy. 


The Report of the “Deutsche Gesellschaft für Elek- 
trische Unternehmiingen. Frankfort a. Haine.“ — 
This company bas much extended its holdings in promising 


electrical developments during the past year. The 2250, 000 


upon the original share capital has been entirely called up, 
and £500,000 new share capital has been created, of which 
£125,000 has been paid, and is now ranking for dividende, 
This new capital was issued at 110, and the profit on the 
issue has been added to the reserve fund of the company. 
The total share capital is now £750,000, of which one-half 
has been paid up. The operations of the various under- 
takings in which the company is interested produoed in the 
financial year 1897-98, a gross profit of £16,750 upon its 
investments as against £7,770 in 1896-97. The net profit 
is £15,390, and, with the amount carried forward from the 
perius year, permita of & 7 per cent. dividend being paid. 

he company now owns all the share capital in lighting and 
traction companies at Bockenheim, Gotha, Limburg and 
Homburg, and is largely interested in similar undertakings 
at Essen, Wiesloch, Kubel, Augsburg, Mülheim, Kalk, and 
Kiev. The detailed report of this company’s operations, 
which will be found in the Elektrotechnische Zeitschrift for 
October 20:h, is worthy of the attention of English capitaliste 
and bankers, for it illustrates well the methods of German 
finance referred to in our issues of O tober 14th and earlier 
date. To raise the capital necessary for all the electrical 


undertakings named above by English methods of company 


finance would have involved large advertising, underwriting 
and promotion expenditure. The German syatem avoids all 
this. The investor hands over his capital to responsible 
experta, and they invest it in subsidiary companies as they 
think best. The appeal to the ignorant public is thus un- 
necessary, and the consequent saving in flotation expenses, 
and gain to the electrical industries, must be immense. 


. Shock Fatality.—It is stated that on the 13th inst. an 
inquest was held at Southampton on the body of a men 
named Day, aged 30, who was killed on Monday while laying 
electric mains for the Corporation. The deceased, of London, 
was in the employ of Messrs. W. T. Glover & Co., who were 
the contractors for the cables, He was engaged at work on 
the cables, when somehow or other he received a shock and 
oe killed. The inquiry was adjourned for а 
week. 


Honours.—His Imperial Majesty the Shah of Persia has 
been pleased to confer the second class of the order of the 
Lion and the Sun upon Mr. T. W. Stratford-Audrews, who 
is а director of the Indo-European Telegraph Company. 
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The Equilibristat.—Mr. Don J. Whittemore, engine r 
.of the Chicago, Milwaukee, and St. Paul Railway, has 
described а new form of level for making observations on а 
railway track when running. A glass tube of moderate 
bore (the illustration seems to show a tube of about } inch 
bore) is bent into an inverted f, and the ends enlarged to 
about three times their previous diameter for a short length. 
These lower ends are again contracted and sealed into the 
upturned ends of a horizontal tube of small bore, the whole 
forming 8 continuous tube of varying calibre. Mercury is 
laced in the lower part so as to fill the horizontal tube and 
half fill the enlarged chambers, and above the mercury on 
each side is placed spirit to half way up the vertical limbs. 
This arrangement forms a very easily observed and sensitive 
level, since small differences of level in the mercury on the 
two sides occur over the areas of the two enlarged chambers, 
and cause considerable displacements of the spirit. The 
. movements of the free menisus of the spirit in the small 
parts of the vertical tubes being so much greater 
than those of the mercury, are very conspicuous. The 
fine bore of the tube connecting the chambers at their lower 
ends prevents rapid movements of the mercury, and produces 
practical aperiodicity. The inventor used his instrument 
mainly for two purposes: to examine, while running, the 
superelevation of the outer rail on curves, and to indicate 
gradients. In the former case if the superelevation is cor- 
rect, for the particular speed at which the train is travelling 
round the curve a level placed athwart the train should show 
no displacement, and displacements will be to the right or 
left as the superelevation is excessive or deficient. In the 
latter case the level placed in the length of the train 
will indicate directly the gradient of the line. The 
use of extended surfaces in levels of this kind 
producing large displacements in a fine connected tube for 
small differences of level is not new, but we have not 
seen it applied exactly in this form before, The original 
paper in the Journal of the Western Society of Engineers 
contains a good many details we have omitted. The instru- 
ment appears to be a very practical success, and has been 


called The Equilibristat.” | 


А New British Columbian Copper Company.—The 
recent rise in the price of copper, and consequent difficulty 
experienced by consumers in covering their requirements at 
reasonable rates, lends interest to the prospeotus of the La 
Roi Mining Company,” capital £1,000,000, which has been 
formed to purchase and develop the Le Roi Copper Mines at 

Rossland, British Columbia. The Marquis of Dufferin is 
on the board, and one certainly cannot regard him as a mere 
decoy, or as а promoter’s puppet. The purchase price to be 

paid for the mines, which cover 70 acres, is £950,000, 
payable in cash or shares; the balance of £50,000 will be 
used as working capital The mines have already been 
worked by the vendor compenies, and 56,000 tons of ore 
haa yielded 700 tons copper, 81,000 ounces silver, and 85,000 
ounces gold. The average value war, therefore, $31 per 

.Short ton. А smelting plant is already in existence at the 
mines, The present output is 120,000 tons ore annum, 
worth (presumably at present prices, which will decline) £6 
per ton, and costing only £3 per ton for mining, local, and 
freight charges, The profits on the present output are, 

therefore, equal to £360,000 per annum. The noteworthy 
featare of this ore appears to be ita high contents of gold, 
which is present in much larger quantity than in the copper 

-ores of the famous Butte Mines at Montana. We hope this 
company may prove as successful as the prospectus would 
Berve to indicate, and that some of the rich mattes obtained 
by smelting the ore from the Le Roi Mines may be electro- 
lytically refined by English firms in this country. 


Keely Redivivus.—Our contemporary, Electricity (New 
Fork), bas a note in its issue for November 30th as fol- 
lows :—“ The Keely Motor Company directors held a brief 
‘Session after attending the funeral of the inventor in Phil- 
adelphia on the 23rd ult., and adopted resolutions px ptr 
ing faith in the ultimate success of Keely's alleged 
discover , and suggesting that Thomas A. Edison, the 
electrical inventor, be invited to assist in completing the work.” 
-Evidently Edison has honour in his own country. Another 


exchange says that Edison will be “ otherwise engaged. 


The cause of our contemporary 
English tool8 from the recent cycle trade exhibition. Many 


The Growth of Electric Power Transmission.—A 
short but interesting article in the columns of our New York 
contemporary, the Electrical Engineer, is devoted to showing 
what important advances have been made in the United 
States in the matter of electric power transmission, more 
especially since the introduction of the multiphase system and 
the induction motor. Oar contemporary says that it is hardly 
more than seven years ago that electrical manufacturing 
firms first tried to establish в special department for the 


. application of electricity as a motive power for other pur- 


poses than traction, and that at first the results were not. as 
encouraging as had been hoped, owing to the limitation of 
distance imposed by the use of direct current machinery and 
the unsuitability at that time of alternating current machinery 
for motive power work. It was in 1893 that the first important 
multiphase transmission plant was installed, and since then 
the progress has been rapid and continuous, both for multi- 


| pbase and direct current plant. Our contemporary quotes 


some figures supplied to it by the General Electric Company, 
which will be interesting to oar readers, and says that this 


- company established a mining and power department. in 1889, 
. but did only a moderate business in the firet few years,. In 
. 1892, however, power apparatus to the extent of 13,719 


horse-power was sold; іп 1898 the company sold apparatus 


. to the extent 18,762 horse-power; in 1894 of 42,879 horse- 


power; in 1895 of 46,727 borse-power; in 1896 of 75,000, 
and in 1897 the aggregate horse-power of the power apparatus 
Sold by the General Electric Company amounted to 83,000. 


Altogether, up to the end of January, 1897, the company 


had sold power apparatus to the extent of 279,587 horse- 


power, a total which undoubtedly shows how important 


a business has been developed in the United States, and 
which shonld serve as an incentive to our manufacturers to 
push this department of the applications of electricity more 
vigorously than they have done hitherto, _ | | 


English and American Machine Tools, —We are glad 


to find the Engineer advocating American methods in certain 
directions connected with the design of machine tools. This 


direction is largely handiness and specialisation. We would 


not construct lathes so light as the American article, nor 
- would we abandon the English slide rest, but it is in the 


шару small and special tools that American tool makers 
really do shine. Our contemporary finds that since the 
strike manufacturing engineers are аш е 
machinery. It would appear that much of the use of effete 


tools was due to the restricting action of trades unions, 


and that now this has been removed, and improved 


tools can be used to рау, they will be purchased. 
's remarks was the absence of 


American tools are rapidly becoming more English in their 


solidity of build, and they are also well finished. In small 


tools American makers are particularly good, and we have 
nothing to oo a at the price with their gauges and small 
hand tools. We believe there is a daily opening field for 
these if some English firm would enter it on the American 
system of making to quantity. Perhaps the present is 
hardly the time for advocating new departares when our 
shops аге all so busy, bat the adage, * When at peace pre 


- for war,” comes in well, and times will not always be во busy 
as they now are. 
Opening of the Eccles Electricity Works.—Oa Wed- 


nesday the municipal electricity works were publicly inangu- 
rated by Alderman Kendall, the chairman of the Electricity 
Committee. At the dinner held in the evening, the chairman, 
Alderman Kendall, proposed the toasts, “ The Qaeen” and 
“The Prince and Princess of Wales.” Mr. Alderman Witkin- 
son proposed The Army, Navy, and Reserve Forces,” and 
this was responded to by Captain Audrew. “The Corporation 
of Ecles and the Electricity Works” was pro by Mr. 


Alderman Higginbottom, and the Mayor (Dr. H- milton) and 


the chairman responded ia suitable terms, Mr. 8. V. Olire- 
hagh acknowledged the toast “The Consulting Electrical 
Engineer,” proposed by the Mayor. Messrs. Fawcus and 


. Browett replied for “The Contractors and the Electrical 


Industry," Messrs. H. E imunds and C. Н. Wordingham fer 
‘The Visitors,” and Mr. Н. Alabaster responded for “ The 
Press. We understand that the undertaking commences 
with the very satisfactory number of 45,000 lamps applied for. 
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The City Company and Competition.—We do not 


ropose at this moment to enter into the intricate and 
ebatuble question of electric lighting competition. The 
entire matter will be raised soon enough by the pro- 
mised debate in the forthcoming session of Parliament, in 
connection with the several large power schemes for which 
Bills are sought. We may then have oocasion to refer to 
it at length. Just now, however, we cannot overlook the 
state of affairs which exists in London, and particularly as 
regards the area supplied by the Ойу of London Company. 
Several electricity supply companies are anxious to get 
powera to compete with the City Company on its own ground, 
and the Court of Common Council has informed them that 
they bave not the power to consent to such competition being 
introduced, the terms arranged in the original agreement. 
with the City Company beiog presumably responsible 
for this. The intending competitors ure, however, 
seemingly determined to have the matter thresked ont 
before the Board of Trade or a Parliamentary Committee, 
for they are, as will have been seen from our list of 
the notices of applicatione, continuing their applica- 
tions for provisional orders for the City district. 
One of the companies — the Charing Cross and Strand 
Electricity Supply Company—who have, we believe, given 
a fair measure of attention to the wants of their consumers, 
have recently been displaying considerable energy by getting 
ratepayers and others to sign a memorial in favour of their 
proposal to compete with the City Company. А copy of this 
memorial, with the names of 5,000 ratepayers and others 
who have signed it, is before us. It ie, of course, a bulky 
thing, and seems to show that the dissatisfaction with the 
existing electric lighting service is widespread. The list 
inoludes a large number of the principal bankers, insurance 
societies, and owners of property. The points set ont in the 
memorial are that monopoly is a bad thing, that the rates 
are excessive, that the Charing Cross Corporation gives a 
more economical, steady, and efficient service, that the low 
tension system is safer, and that it is the best adapted for 
arc lighting and motive power purposes. We should not be 
surprised to hear that a good proportion of those whose 
names are attached to this memorial, signed it purely and 
Bimply because they thought that the City Company would 
shake itself together and supply a more satisfactory light at 
& lower rate. As to whether they have considered the 
merits and demerits of competition in such a matter as 
electric lighting, well, we have our doubts. However, that 
is not the point. The memorial gives evidence of the 
feelings of the pablic toward the Bankside Company. The 
company has had the matter in its own hands for a long 
time, but bas failed to find a remedy. It now finds itself 
confronted with the Court of Common Council, the City 
public, and companies who are anxious to come to the 
assistance of the consumer. 


The Brush Nulti-Circuit Are Machine, — The 
Electrical World says that patents Nos. 613,880, 613,881 
and 613,882, issued November 8th, 1898, to Mr. C. M. 
Green and assigned to the General Electric Company, cover 
the principles and det. ils of the multi-circuit arrangement 
of the Brush constant-current aro machines. This arrange- 
ment, which is now well known to central station men, cor- 
sists of a division of the external load into two or more parte, 
these parts being separately connected in between the several 
- geotions of the commutator. The arrangement is such that 
all parta of the load and of the machine windings are in series, 
the circuit being first through one section of the armature 
windings, then out and through one section of the load, 
back and through the next section of the armature 
windings, then through the next section of the load, &o., 
according to the number of circuits, and finally back to the 
starting point. Thus, in a 160-light four-circuit machine, 
for example, the potential rises about 2,000 volts on one 
section of the machine, falls again to its original valae in 
one section of the load and rises again, so that the maximum 
difference of potential between any two poicts of the circuit 
is only 2,000 volts, instead of the 8,000 that would be obtained 
without this arrangement. This gives a great reduction of 
the breaking-down stress on the insulation under ordinary 
circumstances, but gives practically the full voltage of the 
machine across any accidental opening in the circuit. 


Driving Ropes.—A note ia the Engineering Times states 
that in an experiment with different ropes, equal lengths of 1 
inch rope, fixed one end to a spring balance, and passed over 
a 26 V-groove pulley, ranning at 54 revolutions per minute, 


gave the following resulte, the loose end having a weight of 


7 lbs. to help the grip:—Manila, 186 lbs.; Italian hemp, 


140 lbs; cotton, 146 lbs.; paper, 502 lbs. At the tame 


peripheral velocity, with a pulley of 54 inches diameter, 
cotton pulled 500 lbs., the smaller pulley being clearly un- 
desirably small, and the ropes being insufficiently flexible to 
bed properly in the grooves. No information is given as to 
what a paper rope is. Paper is a term of very loose applica- 
tion, and one which is apt to be used for «ffcot. We presume 
some fibrous cemented compound is meant. The same writer 
diacusaeB the question of three or four strand торге, bat we 
thonght this had beyond the realms of controveray, 
and been settled entirely in favour of the three-stranded 
rope, which cannot pull ont of shape in the way a four-strand 
rope will do. 


Meldrum’s Steam Separator.—In a new separator, 
introduced by Messrs. Meldrum Bros., the steam pipe con- 
tinues past the separator in the same direction as it entered. 
It consists of an enlargement in the pipe into which the 
steam enters and out of which it flows by a pipe Projecting 
inwarde, bat the open end of which is covered by a cone, 
This oone is placed centrally with point towards the incom- 
ing steam. The point of the oone is open and allowa the 


central portion of the steam current to pass atraight forward, 


The outer portion is defl:cted hy the cone, which allows the 
water to proceed by inertia towards the dead end while the 
steam doubles round the base of the cone and gets into the 
outlet pipe. The idea is based on the well-known greater 
dryness of the core of the stream in the pipe, only the 
wetter outside portion being separated. The collected water 
is drained off in the usual way. The instrament is variously 
constructed on the above general lines, and is applied also 
as an antiprimer inside steam boilers. The apparatus is 
simple, and should be effective. It does not err on the side 
of complication, but has simply one sharp revereal of flow, 
which is all that is required if properly arranged. 


The Borough Polytechnic Institute.—By way of 
recognising to some extent the eminent services rendered by 
the chairman, Mr. Edric Bayley, to this Institute, and as а 
mark of appreciation for his liberal contribution of £2,000 
to the building fund, the governing body has decided to call 
the new range of building comprising the School of C- okery, 
the Physics Laboratory, and Physica Lecture Theatre, by 
his name, and these schools will accordingly be named “ The 
Elrio Bayley Schools.“ The formal opening of this 
important addition to the Polytechnic buildings, as well as of 
the new Gymnasium, took place on the 1st iust. 


Electrical Stage Machinery at Drury Lane Theatre. 
—The first section of the electrical stage appliances at the 
Theatre Royal, D:ury Lane, designed by Mr. Edwin 0. 
Sachs, was completed on Tuesday. The area of the stage, 
movable by mechanical power, now exoeeds 1,100 square feet. 
Mr. Sache’s installation primarily comprises a series of large 
“ bridges," with the aid of which the finest terraces сап be 
formed in a few seconde, or the deepest caves arranged for 
underneath the stage by simply pressing a button. Whole 
scenes, says the Times, бап be rapidly raised or lowered and 
transformations made with the greatest ease. The introduc- 
tion of modern mechanism on these lines will open an entirely 
new era in the mounting of plays. 


The Royal Soclety.—Among the papers down for 
reading yesterday af icis si the Following :— Prof. 
Dewar, F. R. S, (i) “Application of Liquid Hydrogen to the 
Production of High Vacue, and their S pic Examina- 
tion.“ (2) “The Boiling Point of L'quid Hydrogen Under 
Reduced Pressure." Prof. O. Masson, “ Ionic Velocities. 
Prof. Ramsay, F.R S., “ Note on the Densities of Atmospherio 
Nitrogen, Pare Nitrogen, and Argon.” Prof. Ramsay, 
F.R.S., and Dr. Travers, “ The Preparation and Some of the 
Properties of Pure Argon.” Mr. C. E.S. Phillips, “The Action 
of Magnetised Electrodes upon Electrical Discharge Pheno- 

mena in Rar fied Gases.“ reliminary note, 
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ne London Smoke and its Cure.— Mr. Alfred Davis NEW COMPANIES REGISTERED. 
м writes to the Рай Mall Gazette on this subject in the | 
b 222 following terms: — | M ON | 
XT I read with much intarest the account of a meeting convened by Land and Water Electric Power Syndicate, Limited 
v 5 Bir W. B. Richmond. R A., in reference to the smoke nuissnoe. The (89. 806).— This company was d 5 6tb, with 
uas newly formed committee deserve ‘he thanks of every citisen in their , capital of £10,000 in £1 shares, to acquire the bu:iness carried 
in effort to abate the nuisance; and no doubt their example will be опа Eel Pie Island, Twickenham, under the style ot“ Kerbey Bowen,” 
Я oaze followed up in all our large centres. But it appears to methat they ү. adopt two nndescribed agreements, and to carry on the business 
АТ N. might go further than they at present propose to do. They intend of launch, bost, yacht, and shipbuilders, dock and slip owners, 
lus to insist on the abatement of the nuisance where it may ba found to electricians, engineers, suppliers of electricity, &. The first 
nf ке exist; but would not their hands be greatly strengthened if they subsoribers (each with one share) are:—A. A. Cooper, 200, Barry 
ieee: could at the same time suggest the remedy? То my mind there an Род East Dulwich, В.Е, clerk; E. В. Baines, 47, Boswell Road, 
жү only be two remedies:— 5 Thornton Heath, clerk; I. H. Campion, 8, Marlborough Road. Lee, 
Ne pean 1. The compulsory use of smokeless coal; and this, for obvious g. f, clerk; F. B. Conyard, 151, Carlton Road, Gospel Oak, N W., 
cae Te commercial reasons, is impracticable. clerk; 8. В Ssunders, accountant, and T. H. Greenwood, student, 
Av 2. The adoption of an effective smoke consumer. Bush Lane House, Cannon Street, E.O. ; K. Bowen, Palace Chambers, 
де Sach consumers do exist, but although а good deal of money bas Westminster, engineer. The number of directors is not to be less 
VES been spent (especially in the North) in finding ene really eff:ctive, it than two nor more than seven; the subscribers are to appoint the 
ну кое tacet Ae invention has been made which combines fret; qualification, £250; remuneration, £30 each per annum for the 
(0543 | : : ; first year, and afterwards 10 per cent. of the net profits divisible, pro- 
I have had the opportunity of examining this invention within the > І ial 
last fo right. Тр consists simply оё the application of the vided 10 per cent. per annum is paid. 
candescent pri e to asbestos laced behind the 0 ; 
sarr the furnace, 1 consuming entire] the gases given off by the Dowsing Radiant Heat Company, Limited (59,842). 
jd burning coal in front of the bridge, and not only destroying all smoke, — This company was r-gistered on December 8th, with a capital of 
2 but also securing a great economy in the amount of coal consumed. £12,000 in £1 shares, toacquire, own and work certain patente, inven- 
ice As it can be fitted to almost any boiler at а very nominal cost, there tions, and concessions relating to heating and lighting by electricity 
xut cannot be any further excuse for smoky chimneys in factories. for hygienic, therapeutic, and general purposes. The first subscribers 
perg — оп mE d Snare) are Bae A eaolly, dear ud Ma. 
NE | | lissbeth E. Conolly, Buckburst, Radhill; Arthur О, Newatead 
1 8 Electric Haulage on Canals and Rivers.—A company gentleman, and Mra. Christina J. Newstead, Bromley, Kent; 
oe has just been formed in Brussele, with a capital of E60. 000, Herbert J. Dowsing, 24, Badge Row, E. O., elect-ical engineer; 
т to be known as La Compignie Générale de Traction Elec- us E: 5 Eos ‚ош Н, Walde n, E 9. clerk 
inn trique sur Les Voies Navigables, to acquire and exploit the directors pun Wm. Conoliy, Arthar C. Newstead. aod Herbert 1. 
dn patenta of Messrs, Denéfle, Gaillot & P apot, relating to а Dowsing; remuneration, 100 guineas each per annum and 10 per 
ute system of eleotric haulage on canals and rivers. “ш св net profits, divisible. Registered. office, 24, Budge 
adu m ow, E.C. | n i 
l г à | EM 
"t B Lectures.—At the next meeting of the Royal Institute of Anti-Vibration Incandescent Lighting Company, 
ee ritish Architects, the following lectures will be delivered Limited (59,857).—This company was registered on December 9:h 
лу. е “ ° . e ; U ° "i ә „шу 
9 and discussed: —“ The Application of Electrical Power to wich a capital of £25,000 in £1 shares, to acquire and take over the 
н Practical Р in Buildings," by H. R. J. Burstall, businesses of the Anti-Vib'ation Incandescent Lighting Company, 
as M. Inst. O. E. “Some Practical Hints on the Production and е cal нау үш. уме ирне. 
on Use of Electricity for Lighting Country Hous в," by Bernard tricians, plumbers, gas and electrical fitting manufacturers, &c. The 
42 M. Drake, M. I. E. E. The proceedings will be printed in full first subscribers (each with one share) are:— Wm. Spinks, Ardleigh, 
* in the Journal of tbe Institute. | Horsfortb, civil engineer; Lewis Notley, Вр т Lane, Kirkstall, engi- 
neer; Thomas R. Sanders, Lindenhurst, Halifax, gentleman; Thomas 


Scholarship.—On the nomination of the council of 
University College, the David Salomons scholarship, granted 
by the Institution of Electrical Engineers, has been awarded 
to Mr. H. J. Tomlinson, a student in the Pender Electrical 


Laboratory of University College, London. 


Appointment Vacant.—The Carlisle Corporation wanta 
an assistant electrical engineer at £130 per annum. See our 
" Official Notices" this week. 


Royal Iostitution.—A mong the list of lecture arrange- 
ments before E uter are :—The Right Hon. Lord Rayleigh, 
ветер lectures on “The Mechanical Properties of Bodies.” 
The Friday evening meetings will begin on January 20th, 
When a discourse will be delivered by Prof. Dewar on 
“ Liquid Hydrogen." 


Appointment.—Mr. M Elroy bas been eppointcd recre- 
tary of the Tramways D-purtment of the Manchester 


Corporation at a salary of £300 per annum. 


Electricity in Japan.—8So far as electrical science is 
Concerned, Japan is as modern as she has long been in 
‘echnical instruction. In 1896 (say Industrias and Iron) 
there were 20,000 kilometres of telegraph lines and 1,122 
telegraph offices, the number of messages sent being 
22,500,000. There were 870 kilometres of telephone lines. 
: In Tokio are five central stations and 40,000 lamps; aleo 
: two companies producing current for traction purposes ; 
р they produce about 80,000 Н.Р, and transmit to в distar.ce 
ў of 55 to 60 kilometres. 


Fatality.—Oa 7.h inst. a coroner's jury at Manchester 
returned a verdict of © Accidental death " in the case of Wm. 
От, an eleotrical engineer'a linesman, who, while employed 
fixing the overhead trolley wire at Ashton for the electric 
tramwaye, fell to the ground through the breaking of the 
xe Te received injaries to which he subsequently euc- 

m * 


Redman, The Priory, Bolton, Bradford, engineer; George B. 
Rawnsley, B'adford, solicitor; George E. Poskett, Harrismith, 
Orange Free State, teacher; Thomas Crowther, Fern Bank Drive, 
Bingl-y, draper. The number of directors is not to be less than three 
nor more than seven; the «u^scribers are to appoint the first; qu li- 
fication, £1,000; remuneration as fixed by the company. Registered 
office, 12 and 14, Westyate Arcade, B.adford. 


Canadian, British Columbian and Dawson City 
Telegraph Company, Limited (59,864).—Tbis company was 
registered on December 9th, witn a capital of £300,000 in £5 shares, 
to a: quire all or any of the shares, debentures, or other securities, of 
the Dawson City and Victoria Telegraph Company, Limited (іполг- 
porated in Canada), and to construct, build, lay, equip, maintain and 
operate a telegraph line from Victoria, British Columbia, to Dawson 
City. The first subscribers (each with one share) are:—George T. 
Tilbury, 215, Piccadilly, W., clerk ; Frederick W. Phipp, 20, Grosvenor 
Park, Camberwell, secretary ; Obarles A. Goffin, Minehead, Ouseley 
Road, Balham, secretary: Geo. E. Oripps, 106, Cambridge R ad, 
Kılburn, clerk ; Ce:il R. Sims, 4, Elm Grove, Cricklewood, journalist; 
Wa. Young, 8, N:w Street Square, E O., secretary; Miss Florence 
K. Smitb, 70, Brook Green, K-n«inyton, W. Thenumb rcf directors 


ie not to ve le-s Gh n three v. r more than seven; the subscribers are 


to appoint the first; qualification, £500; remuneration, £350 each 
per annum, and 4450 for the c.airman. | 


CITY NOTES. 


NEW ISSUES. 


The Canadian, British Columbian, and Dawson 
City Telegraph Company, Limited. 


Тиш company, which has been incorporated with a capital of 
£800,000, offered this week an issue at £95 of £225,C00 5 per cent. 
first mortgage debenture stock. The objects of the company are to 
construct and work telegraph lines from the city of Victoria, in the 
Province of British Columbia, by the most feasible route to Dawson 
City, on the Yukon River, in the North West Territories. Appa- 
rently the total distance to be traversed by the telegraph is 1,400 


— 
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miles, and we may fairly assume that more than ordinary difficulties 
will be met in constructing this line. 

The ordinary ehare capital is not offered for subscription, so that 
the working capital is practically the debenture issue. If names of 
prominent political men are of value in such а concern, then we must 

` confess that the board is an uncommonly strong опе, for it includes 
a Canadian ex-premier, a Columbia ex-postmaster-general, and the 
mayor of Banbury. It is a notable fact that the resident engineer 
who will be responsible for the work is a late State mining engineer 
of the Transvaal, but it is doubtful how far experience in mining will 
be useful in laying out a telegraph system. A cheerful spirit of 
optimism pervades the whole of the prospectus, and it is especially 
exemplified in the estimate of profits. It is assumed that Dawson 
City will send off per diem 200 telegrams, averaging 10 words apiece 
and costing the sender £2 10s. No doubt atelegraph service will be 
much appreciated in Dawson City, but we cannot seriously entertain 
the idea that it has so developed as to require to send off 60,000 tele- 
grame А year. Moreover, in the face of a tariff of 5s. per word, it 
is extremely unlikely that telegrams will average 10 words per 
message. Codes and cyphers will cover most communications in the 
English language, and we think after a year's work the directors will 
‘be inclined to accept tho truth of this statement. 


In our advertisement pages will be found а copy of the prospectus 
of Edmundsons' Electricity Corporation, inviting subscriptions for 
£75,000 4% per cent. first mortgage debentures. The issue needs no 
commendation, for the excellent work upon which this Corporation 
is engaged is well known to our readers. 


The Clayton Engineering and Electrical Construction 
Company, Limited. 


Tar company bas been formed with a share capital of £40,060, 
divided into 20,0С0 £1 preference shares and 20,C00 £1 ordinary 
‘shares, and 400 debentures of £50 each. The company is to acquire 
the well-known works of the Olayton Foundry Company, Limited, at 
Clayton, near Manchester, where an apparently progressively pro- 
fitable business bas been conducted since 1888. The present itsue 
consists of 15,000 ordinary sharcs, 15,000 preference shares, and 300 
debentures. 


West India and Panama Telegraph Company, 


Limited. - 


Tux ordinary general meeting of this company was held at Winchester 
House on Wednesday, Mr. William Andrews presiding. The chair- 
man said the delay in holding the meeting was on account of warlike 
operations, and tbe irregularity of mails. The increate in the revenue 
-was £1,400, but the accounts were not final. Reduction of tariffs and 
diversion cf messages had resulted in discrepancies and inaccuracies. 
The first few months showed a loss consequent on the reduction of 
tariff they bad to make, but subsequently this decrease was turned 
into an increase of revenue on account of the operations of the war. 
The receipts subject to correcticn still showed considerable augmen- 
tation, and after every allowance had been made on account of 
exchange and rebates, the result would be eminently satisfactory to 
the ebareholders. They had been working under onexampled 
difficulties, and the company cculd take some cr dit that the lines 
had been kept going. It was particularly gratifying that the 
company shculd be enabled to work well at such an important inter- 
national jancture when so much deperded upon the celerity of com- 
monications. Referring to the present half year, the new cables bad 
been substituted for the old ones connecting Granada and 8t. Lukes, 
and had greatly strengthened the company’s duplicate system. 
Aliuding to the disastrous visitation which the West Iodies had 
suffered from, the company had voted 250 guineas towards the relief 
- of the sufferere, and bad aleo sent meseages referring to the relief 
fund free, and tbis bad contributed very much to facilitate reli«f. 
Tbe chairman anticipated that they would be fairly treated by the 
American Government. After some discussion the accounts were 


adopted. 


The Direct West India Cable Company, Limited. 


Твв ordinary meeting of this company was held at the offices of the 
say a when the following report was submitted :— 

“ The company's cables were successfully completed and opened 
to the public on January 3lstlast. The Jamaica Government have 
passed a law granting to the sag grad a subsidy of £2,000 a year for 
five years, and the Turk’s Island Government have agreed to give 
£120 per annum fora similar period. The revenue account shows a 
credit balance of £15,045 8s. 7d., of which £10,490 12s. 10d. has been 
applied to the discharge of all expenses incurred prior to the opening 

the cable for traffic, including the di: count at which the debentures 
were issued (46,000), leaving available £4,554 15s. 9d. It is pro- 
posed to pay a dividend for the half-year to June 30th at the rate of 
5 per cent. per annum, which will absorb £750, leaving £3,804 
15s. 9d. to be carried forward. A Stock Exchange quotation has 
been obtained for the debentures. Mr. Geo. G. Ward and Mr. Fred. 
Ward have been to seats at the board of the company.” 

After the chairman's remarks the report and accounts were adopted 

. unanimously. ; 


the com 


The Halifax and Bermudas Cable Company, 


THE annual general шен o this company was held at the offices of 
y on Wednesday last, when the following report was 
submitted :—" The delay in presenting the accounts is due to the 
pressure arising from the accession of business during oh ger . 
American war. Since the last report the company cont with 
the British Treasury to lay a cable to connect Bermuda with Jamaica, 
vid Turk's Islands, and the Direct West India Oable Company, 
Limited, was formed to undertake the work. The contrast was 
signed on August 2nd, 1897, and the cable was opened for trafüc on 
January 31st, 1898. The extension greatly improves the position of 
your company by giving it through traffic. The receipts in the past 
ear were £10,154 7s. 4d., as compared with £3,742 88. 4d. in 1896-7, 
is increare is due to the opening of the Jamaica cable, and te 
the interruptions of other routes during the Spanish-Americen war, 
Tbe net result is a profit of £6,655 Os. 8d., as compared with 
£951 15s. 11d., an increase of £5,703 4s. 9d. It is pro to make 
a distribution of profits for the year by declaring a dividend of 5 
cent., amounting to £2,500. leaving £4,155 0e. 8d. to be carried for- 
ward. Offers for the sale of debentures to the trustees were invited 
in December and June last, and £4,989 7e. 6d. was paid for £5,100 of 
‘debentures, which amount has been written off capital nditare. 
A Stock Exchange quotation bas been obtained for the debentures.” 
After the chairman had referred to the principal features of the 
accounts, the report was unanimously adopted. | 


- 


Sheffield Electric Light and Power Company, 
Limited.—An extraordinary general mee of the shareholders of 
the abova company has been called, to take the first steps towards the 
winding up of the company before the completion of the purchase by 
the Corporation. The sale of the undertaking to the Corporation bas 
now been confirmed by Act of Parliament, and the company expect 
that the purchase will be completed very shortly on the basis of the 
Corporation paying £218 for every £100 of capital properly expended 
by thecompany. The dividend authorised by the agreement between 
the company and the Corporation isat the rate of 10 per cent. for. the 
year, and a resolution will be submitted declaring thát dividend for 
the year ending December 31st. A special resolution will be sub- 
mitted at the same meeting for the voluntary winding up of the 
company. | 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to:—Folkestone Electric Sapply Com- 

y, Limited—10,000 ordinary shares of £5 each; and tb allow the 
ollowing securities to be quoted in the Official List :—British 
Aluminium Company, Limited—15,000 7 per cent. cumulative p 
ence shares of £10 each, fully paid; London Electric Bupply 
Corporation, Limited £100,000 4 per cent. first mortgage debenture 
stock. | 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.— The receipts for the week 
Спарк December 10th, 1898, were £187 28. Id.; aggregate to date, 
,981 3s. " 


The Bradford City Tramways.—Week ending December llth, 1898, miles of 
track open, road mileage, 4°72; car miles run, 5,828; number of cars, 
16. Receipts, £247 88.; total receipts to date, £4,€82 4s, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 9th, 21608 were 22.558 Ga, 10d.; corresponding 
period, 1897, 42, 256 бв. 1d.; increase, £302 28. 9d. 


The City ang South London Railway Company.—The for the week ené- 
ing December lith, 1898, were £1,117; week ending December 12th, 1897, 
£1,101; increase, £16; total receipts for half-year, 1898, 493,764 ; 4 
period, 1897, £22,982; increase, £772. Miles open, 8j. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending December 10th, 1898, were £149 9s. 5d.; week en December 
lith, 1897, £81 158. 8d.; increase, £60 138. 9d.; total reoeipts to date, 1896, 
£8,069 118. 7d. Miles of track open week ending December 10th, 1896, 8; 
week ending December 11th, 1897, 8. Car miles run week ending December 
10th, 1898, 4,181 ; week ending December llth, 1897, 1,894. Number of cars 
week ending December 10th, 1898, 11; week ending December 11th, 1897, b. 


The Dublin United Tramways Company. —The receipts for the week ending 
Friday, December 9th, 1898, were as follows:—D. U. Т. Co., horse cars, 
42,180 158. 6d.; ditto, electric cars, £560; D. S. D. Co., electrio cars, 
£052 138. 8d.; total, £3,893 88. 94; corresponding week last year—D. U. T. 

© Oo., horse cars, £2568 168. 11d.; ditto, electric cars, £108 9s. Td.; 
D. B. D. Co., electric cars, £887 бв. Bd.; total, £3,064 13s. 9d.; increase, 
£328 158. 7d.; aggregate to date, £91,943 З, "d. ; aggregate to date last 
year, £85,210 18s. 5d.; increase to date, £6,732 108. 2d. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, ай against u 


miles electrically, and 81 miles by horses, for the corresponding period 
last year. 


"The Halifax Corporation Tramways. — The receipts for the week ending 
December 7th, 1898, were £236; total receipts to date, 1898, from June 99th, 


1н98, £6,067. Miles of track open, 8}. Car miles run, 40M Number of 
cars, 10, 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
December 11th, 1898, amounted to £1,388; corresponding week last year, 
£1,296 ; increase, £87, | 

The South Staffordshire Tramways Company.— The receipts for the week ending 
December 9th, 1898, were £599 17s, 4d. ; week ending December 10th, 1897, 
£550 9s. 3d.; aggregate receipts for 49 weeks, £30,949 188. Bd.; last year, 
£80,976 1s. 4d. 

The Western and Brasilian Telegraph Com Limited.—The receipts for 
. she week ending December 9th, iege, after dedueting 17 T cent. go 
grees receipts payable to the London Pilatino- ‘Telegraph 
Limited, were £3,978, ? 
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— SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
enn Stock Closing bs rur done 
l Cl 
Presen r Dividends f 
г. NAME. share sha lass three seat n 1 
Кы, 1897 Highest.| Lowest 
EN 127,4001| African Direct Telegraph, 4 % Debs. 100 4 101 —105 [101 —105 E 
the te 25,000 | Amason Telegraph, s 10 : 3 — 4 3 — 4 ee 
M 125000| Do. do. 5 J Debs. Red. 100 : 92 — 95 | 92 — 95 " 
vith 1 905, 5607/ Anglo-American Telegraph . Stock: 22 9822 138 8 64 — 67 04 — 67 iss 
Үү нөн 8,047,2201 до. 6 $ Pref. . |Stock|£4 188125 6s| 6 95 |1144—1154 |115 —116 1142 
ants 8,047,2201 Do. do. Deferred... Pe Stock] ... - . | 161— 163 | 164— 17 164 
E 130,000 | Brazilian Submarine Telegra 10 7 75 7 | 164— 152 | 15]— 1 161 
um є 75,0004 Do. do. 5 Debs. 2nd serios, 1906 100 5 ss ws 111 —115 111 —115 et 
ж рдан 44,000 | Chili Telephone, Nos. 1 to 44,000 m Б|4 4 7 20— 34 3} i 
dud 10,000, Commercial Cable .. $100 | 7 8 % 180 —190 [180 —190 с 
Шош. 918, 297 Ро. do. Sterling 500 year 4 % Deb. Stock Red. Stock .. 104 —106 [104 —106 105} 
feed 224,850 | Consolidated Telephone Construction and . 10/- i5 "e 
EN 16,000 Cuba Telegraph .. уи 10|8 7 % | 10 — 11 xd) 10 — 11 d 
к 6,000 Do. 10% Pref. .. .. .. . 10 10 0 € | 164— 17ixd| 164— 174 | 
bad м 12,931 | Direct Spanish Telegraph ... — 5 4 4 — — I 
Е 6,000 Do. do. 10 J Cum. Pref. iis 5 10 0 10 — 11 10 — 11 T 
ал 30,0001 Do. do. 41 & Debs., Nos. 1 to 6,000 .. 50 43 44% 105 —108% |105 —108% ses 
hay 60,7101 Direct United States Cable es 05. 20 24 . | 134— 12 | 114— 12 118 
a 120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | ... . |... 103 —106 |103 —106 i 
ейп 4,000,000 | Eastern Telegraph, Ord. Stock . i Stock . | .. 172 —177 172 —177 1734 
destes 1,295,000 Do. 84%, Pref. Stock " 100 .. 104 —107 |104 —107 104 
am d 600,000 Do. Prov. Corte, 50% paid Е .. 54 — 67 | 54 — 57 Е 
89,900 Do. 5% Debs., 5 August, 1899... | 100 | 5 5 Ф |101 —104 [101 —104 20 
1,432,208 Do. Mort. Deb. Stock Red. ... .. Stock 4 4 5 124 —128 |124 —128 124 
250,000 | Eastern Extension, Australasia, and China Telegraph ... 107 7 l74— 179 | 174— 173 17° 
(и 16,2000] Do 5% (Aus. Gov. Sub. Mar e o pe 1 100 | 5 % 5 Ф По1 —105 |101 —105 » 
a drgs., reg. 1—1,049, 8, 976—4, 326 
= 64,400 ^ Do. do. Bearer, 1,060— 8,975, 4,827—6,400 | 100 | 5 & 5 % |102 —106 [102 —105 sii 
om я 820,000} S us 14 80 Deb: сюк не Stock| 4 4% |125 —129 |125 —129 hs 
= astern an ut can Telegra} h, 5% Mort. Deb., 988 
pink 85,1001 5 sph, 6 ише Deb. 1 100 | 5 % " 101 —105 101 —106 à 
E s 46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 | 6 . |102 —105  |102 —105 з 
м! 300,0001 Do. 4 % Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 . |108 —106 [103 —106 н 
185 300,000! Do. 4% Reg. Mt. Debs. (Mauritius Bub. 21 1—8,000 | 25 | 4 .. |103 —106% 103 —106% "s 
2 iie 180,227 | Globe Telegraph and Trust ..  .. . 10 | 44 4495 | 121— 123 — 12j 121 
ns 180,042 Do. do. 6 % Pref. jb. s 10|6 6 1641— 17 | 163— 171 163 
Mosi 150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 |10 0 281— — iss 
E 150,0001 Do. do. do. do. 6% Debs. ... | 100 |5 5 % |100 —108 |100 —108 
y 97,800 | Halifax & Bermuda Cable, 44% 1st. Mt.Dbs., w'n. 1-1,200,rd.| 100 .. {LOL —104 [101 —104 
17,000 | Indo-European Telegraph es». | 25 10 0 64 — 57 | 54 —57 
e ni 100, 000 London Platino-Brazilian Telegraph, 6 % Debs. ... „. | 100 6 6 Y 109 —112 [109 —112 
ШЕ 484,597 | National Telephone, 1 to 484,597 "ID кр, Ө бй 6 61 5i 58 
his 15,000 Do. 6 Ф Cum. let Pref. ..  ..  ..| 10|6 6 12—14 |12—14 T 
P orit 15,000 Do. 6 X% Cum. 2nd Pref. ... 10 | 6 6 12—14 |12—14 
„йз 250,000 Ро. 5 €, Моп-сат. 8rd Pref., 1 to 250,000 | 5 5 5 51— 54 54 
" 1,320, 4711 Do. 8j % Deb. Stock Red. Btock| 34 8495 | 100—103 |100 —108 
€ 171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 f— 1 j= 
e 100,000] Pacific and European Tel., 4 % aoe Debs., 1 to 1,000... | 100 | 4 4 106 —108 |105 —108 
11,889 | Reuters 7 "A 5 7— 8 7— 8 
8,881 | Submarine Cables Trust e - Cert.| ... * 1184 —139 |184 —139 
58,000 | United Pire Plate Telephone m i TE кр Б|4 6% 43 
151,788 до. 5% Debs...  .. . Stock б 104 —107 |104 —107 | 
200,000 West Afin Telegraph, 5 $ Debs 100 | 6 5 Ф | 99—102 | 99 —102 : 
80,008 | West Coast of America, Nos. 1—80, 000 and 68, 001—58, 008 23 | ... H i 1 1— 1 | 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... .. 103 —106 |103 —106 
64,269 | Western and Brazilian Telegraph ..| 1518 124— 12jixd| 121— 123 
88,129 Do. do. do. 5 J Pref. Ord. . .| 76 8 — 8ijxd| 8 — 8i 
e 88,129 Do. do. do. Def. Ord. 771 4 — ха 4 — 
| 880,521 Do. do. do. 4 * Deb. Stock Red. ... Stock ... — |107 —110  |107 —110 Ps 
" 88,821 | West India and Panama тара. . | 10| { 2 11— 18 11— 1% 14, 
^e 84,568 Ро. do. do. Cum. 1st Pref. 10 6 6 91— 10 93— 10} ; 
4,669 Do. do. do. à Cum. 2nd Pref. . 10 | 6 6 7— 9 7— 9 
T 80,0001 Do. do. do. 56% Debs., Nos. 1 to 1,800 | 100 | 5 5 Y |106 —109 |106 —109 
is 158, 100 Western Union of U.S. Telegraph, 6 % Ster. Bonds 100 | 6 6 —103 —103 
10 
5 ELECTRICITY SUPPLY COMPANIES. 
аск K 
80,000 бшш Cross and Strand Electricity Supply б 5 * 6 ^ 7 * ae 124 | 114— 123 {43 ios 
e 20, Do. do. do. do. 41 % Cum.Pref.| Б 06 6 — 6i E aah 
H 84,000 Chelsea Electricity Supply, Ord., 5Б|5%|65% 6 8 — 9 81— 9} 8i 
| 60,000 Do. do. do. V Deb. Stock Red... Stock 44% | 44% | 49 114 —116 |116 —117 | 
i 50,000 | City of London Electrio Lighting, Ord. 40,001—90,000 ... | 10 5 7 10 241— 254 | 24 — 26 25 241 
ғ 10,000 Do. Ord. Nos. 90,001 to 100,000... .. ... | 10 — [24 — 25 | 234— 243 
| 40,000 Do. 69% Cum. Pref., 1 to 40,000 ... 10 | 6 6 @ 6 @ 158— 1 154— 1 164 | 16 
: 400,000 Do. 6% Deb. Stock, Sorip. (iss. at £115) all paid | ... | 5 4 | 5 4, | 5 95 |127 — 182 |127 —182 " 
5 30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nit | ей | пй | 124— 134 | 121— 184 * 
10,000 Do. do. do. Nos. 80,001 to "40, 000 £8 paid. 10 ... "T .. | 10 — 11 10 — 11 js 
20,000! Do. do. do. 6 % Pref., 40,001—60,000 | 1016% |6% 6 144— 154 | 144— 154 ii 
Ten Edmundsons Elec. Corp., Ord. Shares 1-1, 400 ... iE ni : PUE P А E. — 5i о — 160 55 = 
| , ouse-to- House Blectric ht Supply, ө, = 8 жык в 
12,000 Do. Lig PP ^q, Cum ‚ Pref... 6172517 7 91— 104 9 
110,000 | London Electric Supply Corporation, Limited, Ord. bis 8| . . A - 84— 4 81— 3j T: ‘ 
бш) бы cae зене. 10 49 5 * 6 17 — 18 The ist y 16 
400 |*Metropolitan Electio Suppl ‚ 101 to 62,500 == 167 
220,000} P Do. 4b % Piret Mortgage Debenture Stock —. | 4h 44 44% 117 —121 |117 —121 8 "n 
6,452 | Notting Hill Electric Lighting 10 | 2 4 6 16 — 17 161— 174 17 | 16% | 
81,980 |*8t. James's and Pall Mall Electro Laght, Ura. 5 | 72% 10% 1415 | 17 — 18 | 16 — 17 173 163 
20,000 ре: ne 7 9% Pref., 20, 081 to 40,080 | 5 7 7 7 9 — 10 9 — 10 98 | 94 | 
50,000 5 50 Stock Rede. ET "Y 4 "a a о js i | 
65,000 | South Dod Electrici Bu n Ord., £3 paid ... ТУ —— ves D те eso 
79,900 | Westminster Electric ir Boon, 101 to do. 000 „| 6175 19% 12 16 — ou 16 — 17 167 | 15% 
 Bubjec to Founder g Onaren in 8 lie used as tal, 
3 Unless otherwise stated all shares are fully paid. 1 Dividends рерна ine as patel ane v being p capi | 


Dividends marked § are for a year consisting of the letter 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present or Dividends for Closing Closing 
Issue. NAME, Share, the last three years. quon notation | “Oa 
t : Dec. 14th, 1898. 
1895. | 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A“ shares, Nos. 1—60,000 ... ЗА Ps IJ o "t $a 31— 33 31— 3i 38 
90,000 Do. 4j % 1st Mort. Deb. Stock Red. wee .. [Stock]... dive ... | 94 —100 94 —100 on 
80,000 | British Electio 5 к. 555 *. 10 .. se .. | 16 — 17 16 — 17 ps re 
| Ро. до. 6 um. ef. 00 —40,000 
10,000 (ало at £2 10e. prem. all pd.) 10. |... |124— 133 13 — 133 | 138 | 184 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 2% nl. | nil li— 2 1l— 2 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2, 8 nil 4% 2à)— 28 21— 2 
125,0001 Do. do. 44 % Perp. Deb. Stock .. (Stock) ... т .. 111 —115 111 —115 POR 
50,000 Do. do. 2nd Deb. Stock Red.. Stock T . 102 —105 |102 —105 108 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5| .. - ыз 94— 104 94— 101 t 
90,000 Do. do 44 % 18 Mort. Deb. Stock Red. |Stock| ... ifa .. 111 —114 {111 —114 “ss 
35,250 | Central London ded od Shares ёз Р „% 10 s T 5 92— 10} 92— 10} 10 wis 
178,303 Do. do. do. £6 paid sc. 10) st 925 5ł}— 6} 51— 6} 6 54 
61,033 ре до. Pref. half-shares £1 paid Sex Al ne BP 4— 12 11— 1 8 e 
71,447 do. Def. do. £5 paid T 4} 41— 4} = 
630,0001| City a South London Railway  .. ... Stock 1A 15% 14% 65.— 68 65 — 68 661 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 600 £4 pd. 10 1 4 84— 4 d 
32,098 | Crompton & Co., i to 82, 065 uM NET 8.7 А is 1 11— 2 . 
Ро. 5% Ist Mort. Reg. ebs., to 748 o = 
82,850 { £100, and 901 to l ,070 of £50 Red. eee „ %% one eon 91 — 96 91 96 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1to 99,261 5 5 54 6 2 — 2 — 23 275 
17, 139 Do. do. do. '* A" Shares, 01 —017, 139 5 5 54 6 4— 5 4— 6 
194,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 E 8 . | 99 —101 99 —101 
110,000 | Electric Construction, 1 to 110,000 ... es 2| 5 $ 6 6 ф 21— 23 21— 23 25 2% 
25,000 Do. n И Cum. Pref., 1 to 25 ,000 ra 217 7 7 2 84 
111,100 Do. Perp. 1st Mort. Deb. Stock  ... Stock ae .. 106—107 |106 —107 
91,196 | Elmore's Patent co Depositing, 1 to 70,000 ... Bi} 4 ie 928 1— 3 1— ! er 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 8. sek 25 i + i 
9,0001! Greenwood & Batley, 7 Ф Cum. Pref., 1 to 9,600 *. 10 | 1% 7 7 10 — 12 10 — 12 
12,500 | Henley's (W. т Telegraph Works, Ord. ... as *. | 10| 8 10 12 20 — 21 214 213 | 211 
8,000 Do. do. 7 Y Pref. >... 10| 7 7 7 18 — 19 18 — 19 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 4h 4495110 —116 |110 —116 
50,000 India-Rubber, Gutta-Percha and Telegraph Works .. | 10| 10 10 10 214— 224 | 214— 22% 224 
800,000 Ро. до. до. 4 Ф Ist Mort. Debs. | 100 | .. v .. 102 —106 102 —106 
87,500 Liverpool Overhead Railway, Ord. у 10 | 2j 2] 81951109,— T wi 151 10 
10,000 f Ро. do. Pref., £10 paid =...  ..! 10! 6 & 65 5 J 16 — 7 
37, 850 | Telegraph Construction and Maintenance ТА а 16 16 16 87 — 41 87 — a 384 
150,000 Do. do. do. 5% пшн red. 1899 5 5 5 104 —107 |104 —107 M 
540,0001' Waterloo and City Railway, Ord. Stock 100 ius Tm .. 113 —116 112 —116 1131 


+ Quotations on Liverpool Stock колеп, t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year coneisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, 9 £5 (full y paid) 103. National Electric Free Wiring, 10s. paid, g to 4. 
British Aluminium, Ordinary, 10—12; 7 96 Pref., 11—13. Smithfield Market Electric, 2—4. 
House-to-House, 4495 Debentures of 2100, 106—108. T. Parker, £10 (fully paid), 15—16. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—184; lst Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. 
(fully paid), 73—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10 
ut From Birmingham Bha Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATIONS, Wednesday, December 14th. 
CHEMICALS, &o. This week. | Last week. Deore. METALS, &o. ть "өөк. Last чөе. огон 
a Acid, неон si .. per owt. 2 б/- "T : Aluminium oe in ton lots. per ton 4934 £294 m 
a ... per out. 99/- e. eet, in ton lots per ton £191 £191 e 
в „ Orxalio.. . .. рег owt. 83/- 82/- ec е Bra rolled metai . bul per b А e 
a ID Bulphurio ee ee ee per owt. 80 b 6 ee WS orazon per Ib. 84. ы 
в Ammoniac, Sal oe oo oe per ton l [- ee н ire, oe oe per lb. 7d. d. oe 
a Ammonia, Muriate (grey) .. per ton £19 £19 T f Etonite. nons ae T . рег1Ь. 8/- 8/- ee 
а » » . (white) о рег ton 296 £26 ee f н Sheet eo ee ee per lb. 5/- bl- 9 
a Bleaching powder .. 0. per ton &5 15 £5 15 “a 2 Вагв .. рег ton £68 £66 . 
а Bisulphide of Carbon .. рег ton £15 £15 - 9 пе (basis price) .. per lb. 8d. Sd. m 
a Borax oa $s .. per ton £16 10 £16 10/- ino, 9 » Shee .. per ton £66 £66 ee 
а Bensole (0), +o 5 Per gal. 7/- 77 «€ 9 Rod e ee рег ton 866 £66 e 
(50/90 ) os .. per gal. 6/6 5/6 és n German Silver Wire vs . per lb. 1/8 1/6 T 
А Copper Sulphate.. ve .. per ton £19 10 £19 10 Хе h Gutte-percha, fine ow . per lb. 6J- 5/6 6d. inc 
Lend, itrate . per ton 0 10 h India-rubber, Para fine .. per lb. |8/114 forw'd 8/104 ford 1d. inc. 
a „ White 8 per ton £80 10 £80 10 4 Ср arooal Sheets .. per ton iis £18 e 
а „ Peroxide .... per ton £2710 £27 10 í Pig (Cleveland warrants) per ton 44/6 50/- 5/6 дес 
а Methylated 8 irt .. Per gal. 279 i „ Fo оош Mo Mae per ton | From £11 | From £11 Tm 
a Масра, Solvent (90 °, at í ,  Borap, heavy per ton 45/- 45 / 
160° C.) .. per gal. 5/6 5/6 T i Wire galvanised No. 8.. per ton £8 15 £8 15 
a Potash, Bichromate, in casks. . per Ib. | Bid. | 84d. 1d. dec. : Lead, English Ingot per ton £18 5 £187 6 26 dec. 
89 Caustic (75/80 % ) per ton £24 £24 aa | Sheet $i per ton £14 5 £14 10 b / dec 
a „ Bisulphate a .. per ton £35 £35 ! Í mioa (uncut slabs 8” long) per lb 6/6 6/6 
a Shellac .. T .. per сиф, | 65/- 65/- m Manganin Wire No. 28 ib. 8 
a Sulphate of Magnesia .. per ton £410 £4 10 9 Merc DE : E botti 271 l: 
a Sulphur, Sublimed Flowers .. perton | £615 £6 15 o Platinum : ү кыне i : У г 
а " 1 e$ .. per ton | £5 15 £5 15 * { ve Magnet according to per ex ane e ' 
á Lum .. per ton £55 £5 5 өвс | ton | Fro 
a Boda, 83 (white 709/) .. per 0 | s 10 £7 10 T i ‘Steel Magnet, in in bars | dob: P s iu vi 
а "n .. per n | 8 £8 es ee oe 5 
в p Bichromate, casks .. per lb. 8d. 21d. id. inc. 4 » foil .. ы ў 2 теі xir i: p - we 
^ „ wire Nos. 1 to 16 1/4 1/4 . 
j Yarns, Cotton, Single 101b, bundles | » 15. . . : 
А » Flax or 8 lea... oe per Ib. ә 1 
| j Hemp, 8 ply 10 ibe. А 
| | 4 T" 
| | d 2 | 
— — M | | &k £20 
a Quotations supplied by Messrs. G. Boor & Co. — = £99 10 i 
b и : » The British Aluminium Co., Ltd $ Quotations supplied by Messrs, Bolling & Lowe. 
в " n » Messrs. Thos. Bolton & Sons. і " » » Henry C. Yeo & Co. 
d »" " ” 1 " ,» Li] ” Morris Ashb ; Limited. 
e ” n " " ” » "n ers, Wake & Со. 
n ?* » 
” "ооп he India Rubber, G..P., and Teleg, Works Co Ltd " E o m o Hf У T. Glover pean Ltd. 
" n " n Jackson & Till, | о n " „ Johnson. Matthey а Co., Ltd 
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MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELEOTRICITY 
ON GROWING VEGETABLES OR PLANTS. 


By Berm Lewsrnom, | 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Concluded from page 842.) 


Tug experimenta began about June 18th, and bave been continued 
till September 11th. Both fields were equally watered. Before our 
departure from Helsingfors two photographs were taken of the 
tobscco plants, two from the field of experiment, and two cor- 
responding from the fields of control. 

А corresponding pair of these photographs is represented in the 
illustrations on the next page. 

It is not too mach to estimate the increase of the plants on the 
experimental field to 40 per cent. The photographs were taken the 
firet days of July, and the electrical machine had been working only 
164 hours. We can consequently conclude that all plants, without 
one exception, will be activated by the electricity applied in the way 
as we have done it, pre-supposed that they are watered enough, or 
that not too much electricity is given, and especially not together 
with rays from a burning sun. 

When the experiments are carefally considered, the following law 
seems to result with high probability. 

The more fertile the soil and the more vigorous the vegetation, the 
more will the effect of the electrical current increase. 

Number of results from the Table V. show that. We will com- 
pare two experiments on potatces and red beets; the one made on 
the field of the Garden Society, the other on the field in B ódtorp. 


The former field рее all the properties of a garden soil, the 


latt;r was a little better than an ordinary field for farming. 
Garden soil. Field. 
For the potatoes an increase of 76 2 per cent. 248 per cent. 
oe red beets » 65 3 » 317 IL 


The electricity will ia & high degree acoelerate the ripening of 
fruits, berries, and roots, and probably develop more sugar in them. 
The former part of this result is well stated through experiments 
on strawberries and raspberries —the latter will be object for further 
investigation. In the greenhouse the strawberries under electrical 
current ripened in an average time of 30 days, when 24 days more, 
or in all, 54 days, necessary for the berries without the benefit of the 
current, The same is the case with raspberries on the open field in 
Brödtorp, though the difference of time was there only 17 days. The 
development of sugar is stated by an analysis made in France on 
White beets, giving an increase of about 15 per cent of sugar, to 


. which the remarkable augmentation of the sweetness of the straw- 


barries, in the same place, will contribute. 

Comparing the experiments made in south of Finland and in 
Bourgoyne, we find the results in general to be the same, but the 
increase seems to be Jess in Bourgoyne. We must, however, remem- 
ber that the weather during ithe summer, 1888, in Bourgoyne was 
exceptionally bad, and considering the law of greater development 
in the more vigorous vegetation, we cannot pretend that this fact is 
sufficiently proved. 

The general conclusion of the above-stated results will be:— 

The electricity given to the air through points in connection with 
{һе one pole of an electrical machine, the other being conducted to 
the earth, exercises under all circumstances a great effect on growing 
vegetables. 

The effect will be greatly favourable to the development of the 
vegetables only when the supply of water is, within certain limits, 
barely sufficient. "TD 

This wil be the case, for the most part, of vegetables under 
ordinary circumstances, assuming that the electricity is given during 
тез to four hours in the morning, and three to four hours in the 


TABLE V.—HREviEW OF ALL RESULTS. 


Experimental field. | 


Control field. 


Ls of | Vea | Place. lr Geir „ | un "i Remarks. 
pue ‚ Reaped | No.of Weight of |Reaped No. of Weight of | cent. | 
i area m“, | plants. res. kg. area tu [enm res. kg. | 
dei c su gu m eee: ——Á— MÓN c m —' 
| | ma.| 2a, | lima: 2а, | 
Wheat ‚ | 1886 | B:ó:tory* | 5101 | 198 [1,028 5,101 | ... [12611166 579 ' This is the increase of the 1 ma. quality. 
" . | 1887 ii ' 2,235 | „ | 648 2,8999 . | 971 514 
5 жү Sew. vH 2 1.931 | 645 244 | .. |... x 99:5 The increase is calculated after mi. 
»  .. 1888 | Bourgoyno | ^ 450 | 776 | 450 |... |... | 640 212 | 
Rye . | 1887 | Bioitorp* | 15,000 , . . 2,720 5060 |... |... | 975 37 || The ears were quite developed when the 
Mm " Т | 5000 | ... |... | 920 рсе |р o 157 J experiment began. 
Barley | 1835 | Vichtis* 1108 | lL1| 1491 ... |... | 1092| 641 J The area of the control fleld is the aver: 
з | 1887 | Broltorp | 155 | 27:2 | 765-5 ~; 727| 849 f age ares of 2B +0 + (D + E), and 
Р | | s 280 |. (| 385] „| |.) | 449 J also the weight in kg. 
Oats $ h 329.291 399 | | | 189| 539 
" .. | 1888 | Bourgoyne | 450 e. qoe | 1426 | 450 | 1202; 186; 
White beets 1886 | Garden of |  .. | 56 ... | 320] .. |157 433 | 1072 
Soc. Hort.“ | 
» .. | 1888 | Bourgoyne | 76 | 336 | ... | 3590 | 75 |245 |... 8610|—-272 | Tbe negative result caused probably by 
| .wantof water. Increase of sugar 18%.. 
Red beets | 1886 Garden of NET | 107 | .. 246 263 366 | 65 * ess gar 18% 
| Boc. Hort | 5 
" .. | 1887 | Bióitorp 49 625 |... 315 49 |340 n 13:0 317 
" .. | 1888 , Bourgoyne | e. | 239 |... | 5670 | . |309 А 621; 164 
Potatoes ... | 1886 ‚ Garden of 2688 21:8 | ... 990 ; 447, 762 
· Вос. Hort. 
ә” “> | 1887 | Brodtorp 329 1,751 |... | 5291 |. 329 [1905 |... | 4633 243 
Carrots... | 1888 Bourgoyne 885 nae. ons 290 | ... iue. eee 130 | 1230 | The carrots have before given negative 
| | result, 0 watered they gave this high 
x . | cen e стея30. 
Radish .. 1886 Garden of | B 24 А 28 b 7. 392. 591 a 
| 82е. Hort. | | | 
Pamnip ..| „ „ — 181 . 162 50% 291 540 
Oaions .. к, й U owe do DE 77] 98 |... 104, 421 
Oelery у. „ = 4b ..| 222. .. | 98 |...) 3857) 369 
Beans . . 1887 | Bródtorp 49 412 .. 90, 49 418. 51) 768 } 
» -. | 1888 | Bourgoyne ^... | Gv pad r 20). 864 | - 
Peas .. | 1887 | Brédtorp 49 436. 298 49 445 57 471 е peas gave negative result in Bröd- 
| i to ; 
; oc ... | 1888 | Bourgoyne | | | me Ее si. |с | ve 75°0 „реш acre. they gave а high 
1886 | Greenhouse i. vk xx dh aK is THE e time for ripening shortened from 
Strawberries of Boc.Hort.| | | days to about 3 30 dave "T 
| | | ( Gave by want of water a negative result, 
„ «| 1888 | Bourgoyne | | Kd ii m but watered they should have given 
| from 70 to 80 per cent. increase. 
Raspberries | 1887 Bródtorp (| 49 47 | бА 051 49 | 46 | ... 0:26 950 | From the first hering 1 About 51 
W^ Wels E l чи ctens 023| ... " дн 023, —21 » _ Second „ per cent. 
| (Planted the same year.) 
» coe 1888 Bourgoyne | ТЕ TI T 15 one ТТ! tee 2 30 43 0 Th 
Tobaceo 1887 | Biddtorp 49 108 675 | 49 |108 |..| 778! 153 | е tobacco gave, leaves and branches 
ps . | Жн i |) together, a negative result, but watered 
mos 008 | 1898 | Helsingfors, | 400 111 5 ' 


* Brödtorp, Vichtis, and the gardens near Helsingfors are all situated in south of Finland. 
t Cabbage and part of roots have given negative results, but as that depends of want of water, they arenot teken up here. 
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уаш avoiding the hours of the highest sun, when the eky is 


clear. 

When the supply of water i& abundant, the electricity can be 
given during the whole 24 hours with а favourable result. 

The surest way to produce a favourable effect seems to be to limit 
the giving of the electricity to a moderate time, so that the vegetative 
process is not forced too fast. 


Tus CAUSES OF THB EFFECT OF THE ELECTRICITY. 


The above stated facts show that we are facing here a phenomenon 
of a somewhat astonishing character. With a very little work, trans- 


Fig. 3.—-EXxeERIMENTAL FIBLD. 


formed to electricity, we are able to exercise a great encroachment 
in the life of the vegetables and to increase their return value to 
about a ћа\ more than before. As it seems to be indifferent in what 
direction the current is going, we cannot look for the cause in these 

roperties of the current, which simply depend on its strength. We 
Е that the currant develops heat, independent of ita direction, 
and here could be a possibility of the explanation, were not the 
intensity of it so little. We cannot ascribe the effect to this trifling 
heat, which could not raise the temperature of the plant ,;4ytb part 
of а degree. 

The electricity, forced to stream out from pointe, will transform 
the air in sach compounds, for instanoe, czone and nitrogen oxides, 
which sbould contribute to the feeding of the plants, and then it 
would be right what a friend of mine said, when he heard of 
the results of this experiment, vis, that a new manure bad been 


Fig. 4.—Comrnorn FIII p. 


- 


discovered. Considering the effects of thunder in nature, the men- 
tioned view is not totally without foundation. We can certainly 
ascribe to it an effect, but it cannot be the single cause. When it 
should bs the case, an augmentation of the number of points on tho 
wires must have tho consequence of increasing effect. The experi- 
ments on corn, 1897, seem to show that the effect is nearly indepen- 


E 


v is a vessel with water conducted to the earth; т a capillary tube; t à point 
in connection with the + or — pole of an influence machine, the other 
pole being conducted to the earth. 


Fia. 5. 


dent of the number of points. The justness of the conclusion is 
therefore doubtful, but it must be conceded that further confirmation 
of it is wanted. 

Daring some experiments with which a younger explorer, Dr. 
Wiklund, was occupied, he made in a letterthe remark that the cause 
could be sought for ia a change of the capillary forces within the 
pr We could not agree with tbat opinion for several reasons, 

e principal being the smallness of the H. M. F., which might perhaps 


be the effect of the electricity given to the air from the points. 
Some experiments, made shortly before my departure from Finland, 
have revealed another cause, which seems to be new, at least, in the 
way these experiments тегә performed.* 

Two capillary tubes, of respectively about 0:5 mm. and 0:1 mm. 
diameter put in two different small vestels of water, were connected, 
through tinfoil and wire with the gas tubes in the room. The capillary 
tubes, see fig. 5, were held upright and the distance from the upper 
end of the water thread in the tube to the end of the glass tube was 
about 4 cm. If a point, connected with the positive pole of a Holtz 
machine (with 4 plates), was placed exactly on the end of the 
tube, the machine being worki 
with its negative pole conducted to 
the earth, the water began to climb 
up tbe inner walls of the tube and 
appeared in its upper end after 
about half a minute as a water- 
drop, or rather a short water 
cylinder. The effect seemed to be 
equal in the both tubes, and the 
same effect appeared when the 
point was connected with the nega- 
tive pole of the machine, the posi- 
tive with the earth. At first we 
could not assume that this phe- 
nomenon had an g to do with 
our experiments on the plante; for 

t such а conclusion was the 
gh potential which was needed 
before the water began to climb 
up the walls. A nearer scrutiny of it shows, bowever, that just 
the contrary must be the case. A plant consists of merely very thin 
capillary tubes, and when they are surrounded by the electrified air, 
iu wbich the potential can attain а bigh value, the effect must be 
that the juices in the plants begin to climb ар along the walls of 
these tubes. As that phenomenon is just one of the principal facts in 
the vegetation, it must be made much more pronounced by the ur- 
rounding electrified air, because the distance between the capillary 
tubes and the electrified air is here ipfloitely small. 

We are now standing here before new facts, the conclusion of which 
must be that the electricity in the air plays a far grater rôle in the 
vegetative process than hitherto has been assumed; but even here 
further experiments are neceseary, and it will be our next work to 
accomplish an investigation of these phenomens. N 

Та connection with the above stated results, the following question 
will only be & natural consequence :— 

Is this discovery of the great influence of elec- 
tricity on vegetables of practical consequence, that 
is to say, can the method be applied to agriculture 
or horticalture ? 

A thorough discussion of this question must be 
left to another occasion, but at present it will be 
enough to state, when an agrioulturist or a gardener 
has made all possible efforts to cultivate, manure, 
aud water his soil], be can still, by applying the 
electrical treatment, increase its returos to about 


40 per cent. 
As the methcd is now very easy to apply, and the 
costs for an area of 20 hectares be about £15 to 


£20 preliminary expenses, of which only 10 per 

cent. can be taken as a yearly dr ait the daily cost 

for the working being very little; the answer to the question must be 

= а practical application of the electricity will be highly pro- 
uctive. | 

In fact, the agricultarist, in applying the electrical treatment, will 

only make bis soil more productive every year and hasten the ripen- 

аи bis harvest, and in this way make his capital more pro- 

uctive. 


That the soil must yield more of its fertility is natural, but the 


loas will be very little compared with the great benefits. 
Tho first thing is for everyone to convince himself by ex 
that the facta here stated are real. This will be best attained by 


иреше under scientific control, in which all ble care is 
usions can be 


en to secure good results, and from which 
drawn beyond all doubts. 

We only wish that by these experiments all the deductions drawn 
from our own experiments should be carefully considered and applied 
everywhere they can be of use. 

It is clear that the practical application depends also on the more 
or less easy way in which this application can be made. All the 
difficulties which a at a scientific research for stating of facts, 
as the greatness of increase under different circumstances, the 
quantity of electricity to be given toa field of a certain area, the 
homogeneity of the soil in the fields of experiments and the field of 
control, electricity does not exist at the practical application. The 
question is only to be sure that the wire net is charged. This again 
requires that the wire net is insulated and that the machine is always 
worming: The former is easy to attain, the latter has hitherto been 
more difficult, The influence machines of different kinds have only 
been used in laboratory work, and also by medical men, but not for 
more prolongated work, and seldom without sparks or other disc 
between the poles. An application of the machine for produ £ 
шч to charge а wire net in tbe open field, during an intervs 
of several hours, requires a machine working steadily and continually 
Mis open poles, viz, without sparks and other discharges between 

em. 


Among the machines bitherto used, those of Holtz, and especially 


— —ę—ę— 


It can have a relation to some experiments of Gernes. 
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i | і been best, but also tbis M. Boutin* has made another study of the effect of vary e 
Шы latter eee prie n work in med бей with humidity. pole breadth, in a mathematical paper, in which also he assumes the 
Y" Guided by a long experience we have constructed a new machine, uniformity of the field beneath the poles. 
Hu hich will meet all the requirements ot experimenta of every kind, In the Oerlikon converter above described the pole breadth was 
Vt Tl 55 those at which the machine is working with open poles. only 55 per cent. cf the pitch, yet the voltage ratio was 666, showing 
1 The method applied at our experiments is only an imitation of what that the field does not distribute itself uniformly, but is leas conocen- 
tm is performed by the greatest of all teachers, namely, Nature itself ; басе, with pinging at the pole-tips. 
eh bua more profound knowledge of the phenomena will probably Mr. Карр has further treated the question of the limit of output for 
led kà duce to more perfect methode — © nal heating, for different pole breadths, and for different angles of 
ea An installation of а central station, from which electricity can be phase, displacement in the currents. When the phase displacement is 
“тщ ducted by insulated wires, several miles to the surrounding fields, —— B ro the limiting output of a single-phase con verter armature was (see 
бы; will bably in the future be the most practical way to apply the above) 85 per cent. of that when used ава continuous current arma- 
та Slectrielty on vegetables tare simply, if ho sine law is вышей, FOE pole bradthe of j and 
x i the ing of experiments in different placos $ respectively Kapp finds t 18 increased to 88 an per cen 18 
беры in Europe and in пе Er venture to hope that they wil if equivalent to saying that if by concentration of feld one makes 
co also be executed in England, from which country rich experience is the midway coils relatively more active, there will be for equal output 
нај always spreading over the whole world. 55 57 of 78 . the 1 a Py Y. ppa 
t i ils wi pg. ere is a acement suc cos ф = = 
PN 5 the application of the method in all details will 35°), the percentage output for sine lar, distribution is 69, but with 
ET given А pole breadths # and j respectively this is raised to 73 and 80 per 
rit Ge wp cent, Butin practice the fringing ‘of the field will reduce these 
De, ire latter values, For the more favourable cases of two-phase and tbree- 
At iiv —— у — phase converters, these percentages of output for equal heating of the 
шу | armature are greatly raiscd. The three-phase converter, assumin 
ш eine distribution 1 pue ше has а limiting output 
m k 134 cent. of that of the s ple continuous current armature. 
I INSTITUTION OF ELECTRICAL ENGINEERS. With pole breadths of f and j, the output rises to 198 and 144 per 
ти эй cent. respectively, and if there is a р dislocation such that cos 
no ф = 25 to117 “1 126 аро чч a терм атта the 
ач " Котатовт Convarrsns.” By Prof Впланов Р. Tompson, 0.80, limiting output of 164 рег cent., for the case of sine distribution 
LES "er prey and cos $ = 1, becomes 167 and 170 per cent. respectively for pole 
petit F.R.S., Vice-President. (Paper read November 10th, 1898.) breadtks of 3 and 3, whilst when cos ф = 08, these numbers fall to 
bet aut Conel from page 883. 144 and 153 per cent: respective y. 
the vi: ( "а 3897 A four-pole 30-kilowatt two-phase converter, constructed by Messrs. 
ii ba: Qurra recently Mr. Gisbert Kapp“ has re-examined the question Brown, В. veri & Oo., has been detcribed to me by Mr. M. B. Field, 
уйт of the infiuence оп the conversion ratio, and on the efficiency of who designed it for that firm. The armature is wound ing to 
be cap changes in the distribution of the Пах. Wi'h the theoretical case the scheme shown in fig. 14. It has fiuc poles (“wo wound, two 
of a sine law distribution he compares analytically other cases, unwound), and runs at 1,200 revolutions minute, giving a fre- 
ee Ur equally unreal in fact, namely, those of a distribution of supposed uency of 40 periods per second. Its efficiency is about 90 pꝛr cent. 
ut uniform density over а limited атс of polar span. From his calcula- he input being two currents, of 415 working amperes eacb, in quad. 
Ll tions it may be deduced that the conversion ratio will be the same rature of 40 volta, the output is 500 ampere s at 60 volta, The armature 
a wet as for the sine-law distribution if the poles are such that the breadth is a cylindrical drum-wounód, in 56 s ote, with two conductors er 
of their faces is about 70 per cent. of the pole pitch. If the faces are slot, as a singly re-entrant double winding, being cross connect at 
ua broader, the voltage ratio for a siogle-phase machine will be lower the slip rings to giva four parallel circuits, At normal load, the 
than 70 7 per cent., and the ampere ratio higher than 14L:4 per cent. excitation is such as to give a flux density in the armature core body of 
v du If the pole breadth is reduced to two-thirds of the pole-pitch, or to 7,800 lines per square centimetre, and in the teeth of 10,700 to 14,900. 
vd It rons (as «xciter for some two-phase alternators) in 
— rallel with some turbine-drivan exciters and with a 
E E wo-phase to continuons motor generator, The ratio of 
| ax — 1 kes? т шт g ue риш un did not 
AE эма т yw e exsitation, as the followin 
"m 2 D figures show :— i 
‚айг — . 5 
px 2 Excitin Virtual volts - Volts at | - 
рк current. | slip rings. commutator. | poised 
rr D Lud EI a CL 
TT 2 18:5 300 ^ | 6959 
lx 3 27-0 430 i 627 
x yes 4 34 0 530 64:2 
28 b 410 62 0 651 
ир : Hs 2 5 | 67:8 
= 70 | 63:5 
* Ж e£ * | adi ase £ 10 56:5 | 82-0 | 68:8 
е хі | [Т ГГ WOLZI Lu hosa 19 590 860 | вв 
Ji E | "a 14 62 0 88:5 710 


trans- 

mission is accomplished by pclypbase currente at high 

s voltage. These high voltage currents, when the ъл 
е the recei end, are first passed through Orme) В 


to reduce the pressure to a suitable lower voltage, and 

are then passed through the Converters. The first large 
4 5 converters of the eral Electric Oo 

Amperes of Excitation. designed by Mr. Parshall on the lines of 

Fu. 18 "un ye continuous current generators, with power- 

Fd. 13. | d magnete, and performed their fanctions well, 


`~ 
№ 


Lucr ö WE i су i4 


быы pole-pitch, the respective Voltage percentages become as 


prc on C ыш ыыы шырк ыб Ышш ышы 


fleld magnete, on the assumption that, in view of the lesser 


ure reaction, commutation might be effected sufficient! 
spite of a lighter constru y well in 


will, without any winding on tho field magnets, operate by virtue of 


ze ; the armature reactions peculiar to the chronous motor, - 
Voltage {ог | Bine law. | Pole ratio, 3. | Pole ratio, à. lation in such machines leaves much do be desired and the lator 
DRE _ | , 
Ки аср PS SERE = = сыш exhibit a кеш стага n чопо usual for multipolar 
tinuous continuous current generators. y the kindness of Mr. P and 
Binglephase ^ | zr 75 1 of Mr. Steinmetz, information as to a number of such large con- 
Teo phases. Wi 707 75 82 verters is available, 
Three-phase 5 61 2 65 71 At Niagara, where the Cataract Company generates two-phase 
Four-phase „ 500 53 58 current at 5,000 volte, Converters ara employed to supply continuous 
Bix-phase | ы > 95 35 97 49 current for certain electrolytic processes—for the manufacture of 
| caustic soda and of aluminium. For the Pittsburgh Reduction Com- 
„„ . 


e 
Elektrotechnische Zeitschrift, Vol. xix , p. 621 tember 15th, and 
following numbers of September 22nd an 29th, 1006 i 


pany's aluminium works the General Electric Com constructed 
a number of large converters. The two-phase curredt is iet reduced 


е D Eclairage Electrique, Vol. xi., P. 531, June 13th, 1897, 
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a 
by transformers to a pressure of 115 volts. At this pressure it is led side are of copper The flux throuch each pole face is designed to 
into the converters, which give out the continuous current at 160 be 4 380,000 lines at full load, the flax density in tbe cast-steel pole d | 
volte; the plant having & total capacity of over 10,000 amperes, cores being then 80.000 lines pr square inch. In the рэр the pole ol 
equivalent to an output of about 2,000 H.P. At Schenectady were face density at full load is no less than 51,300 lines рег ғалате inch, сехй 
also constructed the six three-phase converters of 200 kilowatts each, Та the teeth it reaches 135,600, and in the core body 61,300. When guy. À 
for use in the power house at Brooklyn. Asthese machines are fairly rur ning as a converter the brushes have no lead. When running on pa by y 
| | test as a continuous current generator, a lead equal to four E 
bars of the ccmmutator was necessary. The pole breadth ditm 
is 64 7 per cent. of the pole pitch, and the voltage ratio of тй! 
LO x) conversion 63:3 per cent. The C? R lows in the converter thoogh th 
[ET x КУА armature at fall load is 3,500 watts; it would be 6,950 р 
7 ap as s Sx ee if used as a continuous current generator. The total Ming. 
LITT LOS OSES SS OCS ne armature Ices as converter is 6,005 watts; as continuous үү 
LT THs 22 ELSE OS SON а, carrent generator 9,130 watts. The temperature rise of Mane c 
ТТТ» ЕГ ЕСЕК ЕК кү the armature at fall load is 27° O. as converter; as con- üp ria 
ZZ MW у ҷу X | tinuous current generator it is 47° О. The temperature ies E 
VL LELLIAZZ ч ААА) — T i | 
gi, чы ANA OUO $ 9^ SAH LT tise of the commutator at full load is 36° O. as con- Jane 16:1 
| КҮН «С Мх 252 ENN ES verter; as continuous current generator, 52°. . 
ҮЙ Ж а EERIE EAN ay Another|[threc-phase converter also constrected at the 
W C) y LAN NY E Rett tT AN D S Schenectady works is а 16 pole 600. kilowatt machine, 
307 » Beet tT IAN Na 7 running at 188 revolutions per minute. In this machine 
cd 4 f TLAN DOO the pole breadth is 72 per cent. of the pole pitch, yet 
$ e the ratio of conversion is 718; the voltages at the 
$ 7 е 7 TOSS respective sides being 115 and 160. Thearmature diameter 
| 5 LLA $ WS xS is 100 inches, the core length 8 25 inches, giving 4 3 tquare 
$ N RLST Y e inches of peripheral surface per kilowatt. Tho temperature 
IP BOOS > Л @ O rise after 17 hours, with a conversion output of 575 kilo- 
AY /) 5 GO watts, was 150° О. in the armature, 23° О. in the field 
, un pr Tho ararag fx density in tiho gap ты 00 
725699. (1 i ; 
D — M KS To the same class of machines belong the four three- 
3 NP E M pbase converters recently designed by Mr. Pareball (fig. 
SST V y d C 15*) for the Central London Railway. These are 12-p 
ROS S IA ws aoe 900-kilowatt machines, running at 250 revolutions per 
SS] oH minute. Hach weighs about 30 tons, and their guaranteed 
УУУХ 7" @ an «ficiency will be 95 per cent. at full load, 93 per cent. at 
YD Wb Z4 B | half load. They are designed to take in their three alter- 
А Dv] LAT nating currents of 1,800 virtual amperes, each at 310 
T | virtual volte, the output оп the continuous curreat side 
565909 LIT / j || being at 550 volts. The armature in each is а multipolar 
<> do TAL drum with 432 slote, and two conductors per slot, and bein 
SS S lap-wound, bas 24 circuits in parallel It is connec 
7 down at 18 symmetrical p.ints to the three slip rings, 
there being pix such connectors to each ring. Owing to 
the conditions imposed by the relations between voltage, 
Fia. 14. rpeed, and siz, it haa been the practice in the States 
" | | to design converters to operate at a frequency of 25, ot 
at most, 30 periods per second. Bat some of the General 
typical of American practice, some information of their general cone Electric Company's converters have been constructed for frequencies 
struction is of interest. They are eight-pole 200-kilowatt machines, as bigh as 60, во as to be capable of being operated from lighting 
rupning at 375 revolutions per minute, the frequency employed circuits. One such, a 16-pole 400-kilowatt twc-phase converter, 
being 25. The voltage on the three-phase side іє 82:8, that on the running at 450 revolutions per minute, has been recently described in 
continucus current side 125, with an output of 1,600 amperes. The the Electrical World (May, 1898). | - 
armature is 48 inches in diameter, its core length being 7 inches One difficulty which has been experienced when operating con 
between heads, This gives 495 square inches of peripheral surfe  verters in their application on the large scale—a difficulty which 
per kilowatt." The core discs bave 240 slcts, with two conductors could hardly have been foreseen from the- workir g of small isolated 
machines—is a tendency for them, when grouped in 
parallel, to set up а see-aa wing interference of slow period, 
probably in corsequence of armature reactions, similar 
to those which in certain types of alternators trouble 
their parallel running. Another puzzling defect is s bi 
similar tendency to hunt, observable when two converters he 
are arranged in series at the two ends of a long three- tra 
phase line for the purpose of feeding continuons currents ón 
rom one point to another. The cure for these troubles " 
will ‘probably be found in an analogous treatment to ty 
that adopted for securing good parallel ranning in alter- d 
nators, namely, careful design, so as to prevent armature la 
reactions from unduly distorting the magnetic field. But р 
the point demands further investigation. a 
Before quittiag the subject of converters, it is but right d 
to refer to the existence of another class of rotating it 
machine for effecting the same aim, and to which, for А 
distinction, the name of permulators may be allotted. In у 
this category ате comprised those machines in which t 


Fig. 16. 


in each slot. Esch lap of the drum winding is over 30 teeth. The 
pap measures 0:25 inch from iron to iron. The commutator is 36 
ncbes in diameter, with 240 bars. The three slip rings are each 18 
inches in diameter, 3j inches broad, and 1 inch deep. The brushes 
are of carbon, eight sets of nine brushes eacb, and each brush with 
1} square inches of ccntact surface. The brusbes on the three-phase 


* The number of square inches of peripheral surface per kilowatt 
cf output gives a basis for estimating to what degree in the design of 
an armature the specific utilisation of its materials bas been carried. 
Modern dynamos of over 1CO kilowatts output have from 4 to 12 
square inches per kilowatt. Old machines and small machines vary 
from 10 to ав maby as 25 equare inches per kilowatt. In this esti- 
mate the working part only of the peripberal surface is counted, 
being the length round the periphery multiplied by the total (gross) 
thicknese of iron parallel to the shaft. These values apply to alter- 
pators and motors as well as to continuous current dynamos, 


alternating currents (of one, two, or three puse are first 
transmitted through a stationary part of the apparatus 
(a species of transformer), where they create in a re-entrant 
sectional winding в series of alternating currents which 
differ from one another in phase by small successivo phase 
angles; these currents being then led off to a commu- 
tator and commuted, section by section, into a continuous 
current. To fix ideas, consider fig. 16, whi^h is adapted from 
a recent article by Dr. J. Bahulka in the Zeitschrift fur Blektrotechnit. 
The lower part of the diagram represents the stationary transforming 
apparatus having three pairs of projecting poles, wound with three cir- 
cuits, 4 4, B B', and са’, to which are brought the three-phase р 

currents. The action cf these three-phase currents is to produce travel- 
ling polarities along the row of poles, and induce electromotive forces 
in the coils wound around the portion of the core above the six pole- 
faces. This winding, it will be observed, is electrically the precise 
equivalent of a Gramme ring. In an ordinary Gramme dynamo the 
ring revolves between two poles. Here, instead, the two polarities 
travel past the re-entrant winding. Under these circumstance, 
seeing that the commutator stands still, it is necessary that the 


collect the continuons current. An apparatus essentially upon 


* This cut is reproduced, by the courtesy of Engineering, from the 
description given in that journal of the Central London Railway. 


brushes should be rotated synchronously in order that they i 


„ == wr — 


т 00 7 M VA TUS Uh SS UM Xu WV. 


* 


Vol. 49. No. 1,009, Рескмвизв 16,199] THE ELECTRICAL REVIEW. 019 


ripciple was patented * by Zipernowsky and Deri in 1888, the 
ре of this machine being rotated by a synchronously revolving 
unwound field magnet. How sparkiog was obviated does not 
appear. A further development in permutating machines was 
made by Mesers. Hutin and Leblanc, who turned the difficulty of 
the revolving brushes by the following device:—Upon the shaft 
of the synchronons motor is fixed the commutator and a series of 
slip rings equal in number to the bars of the commutator, so that, 
though the commutator revolves, each segment may still be in con- 
nection with its ding point cn the stationary re-entrant 
winding. The brushes may then be fixed as in ordinary machines. 
Ia Z'Electricien of April 21st, 1894, a detailed account is given by M. 
Aliamet of the fur ideas of these inventors. It appears tbat 18 
slip rings are necessary in practice. A further account of an installa- 
tion at Epinay is given by M. Guilbert ia La Lumière Electrique of 
Jane 16:h, 1894. The sole advantage of machines of this typo seems 
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matter from the plates to collkot. The plates are connected 


by lead strips. To prevent short-circniting the battery is mounted 
on & bard rubber trougb, and air spaces are provided on all 
sides for cooling. To prevent noxious fumes entering the car 
the batteries are so ventilated that the forward motion of the car 
causes a current of air through the boxes and carries the gases off, 
and upward. To prevent spilling the acid by reason of the jolting 
of the car, the cells are covered with soft rubber sheets, and a drain 
is provided to carry away any acid that may be spilled, so that it car- 
not strike the track or rails. The battery complete weighs, according 
to the state of the plates, from 4,400 to 5,500 Ibs. 

The batteries are at definite intervals subjected to a very simple 
but sufficient inspection. When the cars are brought into the car 
house at night, the batteries are charged to the point of developing 
ga‘, but сате is taken not to sulphate the plates, and at the same tims 
any damage that may have happened during the day is repaired. 


222; Á— Ө & 
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Fig. 15.—Turez-Poasz CONVEBTER, DESIGNED рт Мв. PaAnSHALL ғов CEWTBAL Гокрон RAILWAY. 


to be that they can transform and convert the three-phase currents 


E from high vol without re the in tion of any other 
i high voltage quiring terposi 


former. disadvantage in requiring many slip rings is 
obvious, It is also very doubtful whether under varying conditions 
of use the sparking would not be excessive. Nevertheless, this 


буре of converting machine is well deserving of the further attention 
en 


Probably there are cases where it is to Ъз pre- 
ferred to either the motor-dynamo group or the rotatory converter 
proper. The motor dynamo can transform the voltage as well as 
change the species of current. The converter can change the species 


` of current, but only by adopting a fixed ratio of voltages Ав it is 


incxpedient to operate a commutator at voltages cver 1,000, the 
converter cannot be used in conjunction with a high voltage poly- 
phase transmission except by the addition of a step-down polypbase 
transformer. It then becomes a question whether it is cheaper 
(regard being had to efficiency of operation as well as the prime cost) 
to instal the converter with the step-down tranaformer, or to substi- 
tute a pair of coupled machines as motor dynamo. Experience shows 
that, at any rate in cases where the fre quency of the supply is already 


Sufficiently low, the former is generally the more economic. But it is 


quite probable that there are cases where tbe economic conditions of 
the problem may point to the permutator as affording а solution prefer- 
able to either motor-dynamo or converter. 


| ACCUMULATORS AT HANOVER. 


Тип accumulators are placed under the seats and comprise 202 
elements in hard rubber cells, with a capacity of 25 ampere-hours 
ata discharge rate of 25 amperes. Each element consists of one 
positive Planté plate with an area of 19:17 square inches, and two 


. Regative plates each of which has 66 lb. active material. The 


plates are separated by glass tubes or hard rubber stripe. Below the 
plates is a space ‘16 inch in depth to allow the slime and disintegrated 
с ос TT.... ̃ĩ̃ TU 


* Specification No. 12,856 of 1888. 

TA ted by the Sircet Railway Review from a paper presented 
at the Geneva meeting of the Permanent International Tramway 
Union by Theodore Kruger, director, Hanover, 


When charging, the loss due to evaporation is made good by adding 
the necessary amount of water; each day about one-third of the 
motor cars have water added to the batteries to make good the loss 
by evaporation. Each week tbe voltage of every element is taken, 
and if found low the cause, which is usually а small short circait, is 
removed. If at the next weekly inspection the element is still out 
of order, wbich, however, is seldom the case, it is cut out and 
thoroughly repaired, being replaced by а new one from a battery in 
reserve. | 

Also each week the battery is inspected as to the accumulation of 
sediment, acid density, polarisation, breakage of tubes, cracking of 
cells, & 2. Also the means of ventilating the cells and the acid drain 
pipe are looked after. This nightly work upon 70 cars is done at our 
Glocksee station by three men. | 

After running from 8,000 to 12,000 kilometres (5 000 to 7,500 miles), 
the distance varies on the diff-rent lines according to the demands 
made on the battery and the time daring which it is charging from 
the trolley wire, the acid is pumped out, the glass tubes separating 
the plates removed and the sediment ей out. If the specific 
gravity of the battery fluid after this time is found reduced, 
chemically pure sulphuric acid is added to bring it up to 1°21 again. 
After the battery has been again charged a capacity test is made in 
order that it may be known whether it can be best used on а rou'e 
requiring light or heavy service until the next general cleaning. When 
the capacity has dropped to 12 ampere-hours, with a 25-ampere 
discharge rate, the battery is put in service on the light lines 
where only from 4 to 8 ampere-hours are needed and used until 
it is to be again cleaned. At this cleaning the batteries are fitted 
with new plates. Tho positive plates that are yet fit for ue are 
changed to older batteries, and those that cannot ba used sold for the 
value of the lead. 

Toe negative plates are frecd. from the old paste which has been 
reduced to metallic lead, and new paste provided. They are then as 
коса as new and are again placed in cells. This " repasting" can be 
continued untilthe plate fails from mechanical causes. 

The grid is made to last through six re-pastings, or about 
240,000 battery driven kilometres (150,000 miles). 

The cost of filling the negative plates with the new paste is 76 
marks ($18.22) per car. The new positive plates cost 707 marks 
($169.55) per car. | 

From August 186, 1896, to August Ist, 1898, the cost for main- 
tenance and renewals of the batteries hag been; in spite of 
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unfavourable relations between the battery mileage and the trolley 
mie” only 2093 pf. per automobile kilometre (81 cent per car 


— 


e). 
The several routes are as follows :— 


Trolley Accumulator 
miles, miles. 
1 А . 6:87 2:47 
2 2:60 1°55* 
3 3:28 1:68 
4 Я 2:46 1:65 
b " 7 2:36 307° 
6 ; 1:36 1:06 
7 2:40 1:82* 
8 141 2:599 
9 59 205% 
10 í — 10 93 
11 71 11:07 
12 6:07 — 
13 ihi ss 6:40 — 
14 eae 5 2˙38 — 


Those distances marked are covered twice, that is, one round 
trip, without recharging the battery. 

e life of the batteries depends solely upon the treatment and 
extent of the regular discharges. Aside from tbis, the time of 
charging, upon which depends the etrength of the charging current, 
is extremely important. With a positive plate of 85 sq. cm. area, 
such as used in Hanover, and charged with a current of 150 amperes 
for 10 minutes after a previous complete discharge, the longest life 
that could be expected is 20,000 automobile kilometres (12,400 car- 
miles). The negative plates under the same conditions would at best 
have a life of 18,000 automobile kilometres (11,178 miles), as they 
would not have the necessary capacity to carry the load at the fall 
discharge rate. 

If it is desired to increase the life of the battery, in fact nearly to 
double the life, it should be chosen large enough so that not more 
than one-half cf its capacity will be needed, and care teken that the 
ratio of the charging time to the discharging time is at least as 1 to 
2. It it be made longer the results will be better. It is believed 
that under these conditions а life of from 35,000 to 45,000 kilometres 
will always be obtained. 

Notwithstanding that in the beginning the conditions were very 
unfavourable as to the time available for charging, the life of the 
batteries was 37,700 kilometres. 

The average li'e of the batteries in 37 cars was 37,708 kilometres 
(23,417 miles). 

The average life of the positive plates in seven cars was 39,497 
kilometres (24,528 miles). 

The average life of the negative plates in two cars was 37,554 
kilometres (23,321 miles). 

But favourable conditions as to the time of charging and discharging 
are of no avail if the inspection is not sufficient and above all if the 
cleaning (removal of sediment) is neglected. The current loss that 
usually cccurs under these circumstances will ruin tbe whole battery 
in a short time; and when under favourable conditions the life of 
the batteries is sbort, it is believed that the reason is lack of sufficient 


care. 

The best demonstration of tbis is the fact that the lifeof stationary 
batteries is variously reported at from one to 12 years. 

It has been definitely determined by measurements that the average 
charging current, for a discharged battery with a potential of 2:4 volts 
per element, is 36 amperes; when the batteries were charged the 
charging current was still about 177 amperes. A motor car weighing 
10:5 tonnes (11:55 short tons), including the load, required, when 
taking current from the trolley wire, 554 watt-hours per kilometre 
(892 watt-hours per mile). When driven by the battery the same 
car required 533 watt-hours per kilometre (858 watt-hours per mile). 
The loss in charging the battery is taken to be 20 per cent. more, 
making the total 640 watt-hours per kilometre (1,030 per mile). A 
car weighing 104 tons and drawing a trailer of 4:38 tonnes, a total 
of 1478 tonnes (16:26 short tons) required 614 watt-hours per kilo- 
metre (989 per mile) by trolley, and 564 by battery traction; adding 
20 per cent., makes the total for battery traction 676 per kilometre 
(1,088 watt-hours per mile). When the loss in the transmission from 
the generator to the car is included, the energy consumption per 
tonne-kilometre is, at a high estimate, not more than 70 watt-hours 
102 watt-hours per ton-mile). The battery weighs, say, 2'5 tonnes 
275 short tons), and to propel this weight requires 175 watt- hours 

er car-kilometre (280 watt-hours per car - mile). In Hanover, where 
he accamulators serve as regulators for the station as well as to 

ropel the cars, the cost of energy (not including depreciation) is 
12 cents per kilowatt-hour. (From this it would sppear that the 
excess of cost of power for motor car-mile is about 4 cent when the 
batteries are in use, and 4 cent when not in use, over what the cost 
would be with a simple overhead trolley.—Ed.) What the con- 
ditions would be in other cities cannot be stated. 

In the course of the rext year numerous cbanges will be made 
which will increase the economy of operation. Arrangement will be 
made for the company itself to " re-paste" the plates, thus saving the 
manufacturer's profit and the freight charges. The acids will be 
made by the company reducing the cost 50 per cent. An automatic 

apparatus is to be installed, dispensing with two men. 

The old plates will be cast into new ones and thun utilised to better 

advantage. There is produced annually some 20,000 kilograms of 

de of lead, which will be purified and dried so that it will 

g $16 per 100 kilograms instead of only 83, as heretofore. By 

substituting a benzine lamp for soldering, instead of using a hydrogen 

flame, which is possible by the use of a new composition, a con- 

siderable saving of time and money will be effected and equally good 
joints made, 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFIOATIONS. 


REW PATERTS.— 1008. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agente, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


25,051. “Improvements in or relating to combined pressure or 
vacuum registers and electric alarms.” О. A. GILLESPIE. Dated 
November 28th. 


25,058. “The spring automatic fuse replacer for electrical cut- 
outs. H. d. Вогомом. Dated November 28th. (Complete.) 

25,084. “Improvements in phonographs, graphophones, and the 
like.” L. Wonrr. Dated November 28th. 

25,087. “Improvements in arc lamps.” W. Свораікатон. Dated 
November 28th. 

25.095. “ An improved flexible conductor for submarine cables.” 
G. G. M. Harnpmenam. (The firm of Felten & Guilleaume, 
Germany.) Dated November 28th. | 

25,098. "Improvements in electric surface contact tramways.” 
В. P. THoMPsoN. Dated November 28th. 

25,109. ‘Improvements in electric hoisting machinery.” J. W. 
Brown and A. J. G. Вімрвон. Dated November 28th. 

25,203. Improvements in electric alarm clocks.” L. 8онотт. 
Dated November 29th. 

25,217. "Improvements in and relating to the production of elec- 
tric орг R. EcETRRMEYER. Dated November 29:h. (Com- 
plete. 

25,221. "Improvements in electric arc lamps.” J.J. RATHBONE. 
Dated November 29th. 

25,259. “Improvements in electrical revolution indicators.” K. 
Оввт. Dated November 30th. (Complete.) 

25,260. "Improvements in electricity meters.” Н. М№онив. Dated 
November 30th. 

25,914. "Improvements in apparatus for айко alternating 
into continuous electrical currents and 5 . D. ABEL. 
(La Societe Anonyme pour la Transmission de la Force par L'Elec- 
tricite, France.) ted November 30th. 

25,327. “An improved electrical terminal" L. Rrpour. Dated 
December let. 

25,410. “Improvements in batteries or apparatus for producing 
ozone.” C. A. BAHLSTROM. Dated December 156. 


25417. "A switch for electric circuits.” J. Еск. Dated 
December 2nd. 


25,479. "Electric igniter or sparker for gas, oil, or vapour 
engines.” F. W.CANFIELD. Dated December 2nd. (Complete) 

25,537. “ An improved contact device for electrical igniting 
devices of gas engines." W.P.THompson. (Firm of Bluhm & Oo., 
and J. Bauer, Germany.) Dated December 3rd. 

25,567. “Apparatus for transmitting motion to a distance by 
means of electrical energy.” &SriguENs Bros. & Co., Lap. үсе 


and Halske Aktiengesellschaft, Germany.) Dated December 3rd. 
(Complete.) 


ABSTRACTS OF PUBLISHED SPBOIFICATIONS., 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
Тномрвон & Oo., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. ($n stamps). 


1897. 


9,387. “Improved means for lighting by electricity and incan- 
descence." J. A. ErmOLAIB. Dated April 13%, 1897. Relates to 
incandescent lamps. An incandescent carbon or other conductor is 
surrounded by a thin hood of magnesia or other like oxide made ва 
described in specification No. 28,101, of 1896, and enclosed in a highly 
exhausted bulb, the residual gas being air. The conducting filament 
may be a tube closed at one end, and divided by two or more slots to 
near the closed end. It is made from moulded cellulose; or two 
strips of paper may be curved to form the limbs, and connected 
another strip cemented round their other ends. The ends of the 
filament are cemented to curved parts of leading-in wires, which are 
connected by a glass rod. A magnesia disc is also cemented on the 
curved parts of the wires. The hood is made somewhat larger than 
the filament, and is secured by cement on the wires. Is may be 
supported at the top by a central rod of magnesia, carried by a central 
wire on the glass rod, or by an inner magnesia tube, open at the 


ends; these arrangements permit the hood to be thin, but it 
must be opaque. 7 claims. Е 


12,758. "An improved form or construction of pipes for tbe 
reception cf electric cables.“ J. J. GREEN and W. OATES. 
80 m, verd TOM cables to be drawn through conduits D 
у in е bore of th is made o 
longer ш ку e conduit is m val, 
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that to be produced by the exciting current. 


No. 1,100. 


RUNNING OF ALTER« 
NATORS. 


PARALLEL 


THERE is always an amount of trouble and uncertainty in 
synchronising alternators for parallel running. If a machine 
is thrown into parallel with others already running, there 
will be considerable strain on the engines, and abnormally 
heavy currents will flow through the alternators, unless the 
speed of the incoming machine is almost exactly the same as 
those already running. The result is that unless the opera- 
tion of paralleling is skilfully performed, there is a flickering 
of the lights, as well as a risk of opening the circuit 
breakers. The usual methcd of synchronising by means of 
a phasing lamp is but an indifferent way of overcoming the 


difficulty, if the difficulty can be said to be overcome by 


such means. The phasing lamp indicates roughly the dif- 
ference between the &peeds of two machines, but gives no 
indication whatever ав to which machine has the greater 
speed. Ап arrangement by which the relative speeds of two 
alternators could be accurately indicated would be very 
valuable in alternating stations, where the operation of 
paralleling is of frequent occnrrence. 

In a recent number of the Electrical World (NJ. V.), Mr. 
Burch suggests the following method of paralleling. Suppose 


several large alternators are to be started at the same time. 


Proceed ав follows :—Start them, get them at approximately 
the same speed, and connect the anexcited alternators in 
parallel by means of the usual switches. After thie, close 
the field switches of the alternators, and then excite all the 
alternators simultaneously by closing the exciter switch. The 
alternators will buck for a minute, and then settle down. 

If it is required to switch on ап additional machine in 
parallel with others already running, the method is some- 
what similar. Get the additional machine up to speed, and 
then throw in the paralleling switch without exciting the 
machine. Its armature instantly takes a lagging current, 
which acts like a transformer on open secondary. The field 
may then be excited without any delay, and the lagging cur- 
rent is eliminated. There is a mechanical strain on the 
armature coils, but they are usually wound so golidly that 
there is no attendant risk, 

In another column of the same issue of the Electrical 
World it is pointed out that on throwing an unexcited alter- 
nator in parallel with others already running another danger 
may be involved. The lagging current taken by the arma- 
ture of the incoming machine would itself produce an exci- 


tation of the alternator field, It is stated that the excitation 


is as liable to be in a direction the reverse of that given by 
the exciting winding as in the same direction, and in the 
former case would take, as long as the machine continued 
running, heavy lagging currents to maintein the reverse 
magnetisation. 

To us it would appear that this lagging current is neces- 
sarily producing a field in the alternator in opposition to 
By hypothesis, 


C 
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the incoming machine is to be run in phate with the 
machines already running, and the lagging current caused 
by switching on the unexcited alternator tends to demagne- 
tise their fields, and will consequently oppose the field of the 
incoming alternator as soon as it is excited. This will 
involve an instantaneous heavy rush of current through the 
armature, but there is no apparent reason why the lagging 
current should remain after the operation is completed. 


PROF. FITZGERALD contributes to Science 

eme Eten. Progress an interesting article on the con- 
nection between the action of magnetism 

on light discovered a good many years ago by Faradey, and 
the recent discovery by Zeeman that the lines of the spec- 
trum are visibly effected by the magnetic field. Faraday 
showed that when a beam of polarised light was sent along 
the lines of force through a transparent substance in a strong 


magnetic field, the plane of polarisation was turned tbrough - 


a small angle, Several hypotheses have been advanced to 
explain this phenomenon, but it was impossible to say which 
was correct till Zseman's experiments supplied the required 
vera causa which has established the validity of one of these 
hypotheses. The Faraday effect may be explained by sup- 
posing that the rotating molecules of the sub:tance ia the 
magnetic field have their frequency slightly increased or 
diminished by the action of the magnetic field. Theoretically 
& beam of polarised light can be looked upon as composed 
of two beams of light circalarly polarised in opposite direc- 
tions. The frequency of one of these beams will be slightly 
increased, while the frequency of the other will be diminished, 
by the different speeds of rotation of the molecules by which 


they are affected, and the result will be the rotation of the 


plane of polarisation which Faraday first observed. Now, 
Zeeman's experiments have shown that the magnetic field 
has the eff-ct of altering the speed of rotation in the manner 
described, in the molecules of a gas at least; and the proba- 
bility is that the same is true of solids. The phenomena are 
not quite во simple as in the case we have taken as an illus- 
tration, but there cannot be much doubt that the Faraday 
and Zeeman effects ага connected in the manner indicated. 
Zeeman's discovery, when brought into relation with what 
was previously known, enables us to pick out the true from 
the false hypotheses, and thereby considerably increases our 
knowledge of molecular physics. The deviations from the 
theoretically predicted results may be of the greatest value 
in showing how our fandamental assumptions will yet have 
to bə modified. | 


AN accumalator is, in theory, в reversible 

Leg accumulate, Voltaic cell, which shall store without lose, 
electrical energy supplied to it, and give that 

energy out again without loss, when required. Мару cells, 
Daniell's for example, are theoretically accumulatore, but are not 
reverrible in practice for mechanical or physical reasons, and 
the only cell to be considered in practice is the lead accumulator. 
This, too, is only capable of restoring about 80 p-r cent. of 
the energy supplied to it—a defect inherent in its nature, and 
arising from the fact that the chemical re-actions daring 
charging are not exactly the reverse of those during dis- 
charge. Bat the lead accumulator will give out practically 
the whole of the energy which it actually takes in from the 
charging current; hence improvements are to be looked for, 
not in the direction of increased efficiency, but, on the one 
hand, in the increase of the capability of the cell to retain its 
charge for a long while without diminution, and on the 


other, in the increase of its capacity, and of its power to 
retain that capacity unimpaired under widely varying con- 
ditions of charge and discharge. Ву the use of pure a id and 
the avoidance of great differences of concentration in 
different layers, together with care in manipulation, во ав to 
avoid short-circuiting in the cell, very satisfactory results 
have been attained as far as the retention of charge is 
concerned ; though in cells consisting of a paste of red lead 
supported by a framework of lead, the continual changes of 


volume during the conversion of that into lead-aponge or 


peroxide, &o., tend to disintegrate the plates and form a 
source of danger from sbort-circuiting. Many of the various 
devices (specially shaped framework, porous covers or cases 
for the plates, canals to facilitate the escape of gas) invented 
to overcome this difficulty are very successful. With 
insufficiently porous material, the inner portions are never 
reached, which not only means diminished capacity, but a 
diminution of the available current that can be uted, both 
in charge and discharge. It means al:o an increase of 
the liability to disintegration if this current be exceeded 
a disadvantage especially where accumulators are used for 
such purposes as street traction. Attempts at improvement 
in this direction have mostly gone on the lines of increasing 
the fineness of division of the spongy lead, either chemi- 
cally or mechanically; the Gelnhausen Electric Comp»ny, 


for example, grind the spongy lead with pumice-stone powder, 


whilst Pollak forces molten lead into the interstices of a 
powdered substance, such as common salt, which is after- 
wards dissolved ont of the solidified mase. The addition of 
manganese dioxide to the active mass, is not, on the whole, 
to be recommended, as slow discharge is apt to take place in 
an open circuit. Experience has shown that the addition of 
the various organic substances which have been suggetted 
from time to time does not prolong the life of the cell, 
though the complete oxidation and disappearance of such 
organic eubstances should leave the lead in astate of favour- 
able porosity. For securing good contact between the sup- 
port and the active mass in the positive plate, no plan is £o 
good as “formation” by the old Planté process; the time 
needed for this, however, is prohibitory. The Hagen manu- 
factory carry tbis process on for about 10 weeks, and then 
cover the partially “ formed " plates with the ordinary paste; 
whilst, according to Lucknow, a few days suffice to produce 
a “formed” plate, if the electrolysis of a very dilate, neutral, 
or faintly acid or alkaline solution of salt of the alkali or 
alkaline earth metals be carried on by a moderately strong 
current in one direction, between lead plates. The lessening 
of the weight of an accumulator of given capacity is also a 
problem to be worked at. Giilcher has made an important 
advance in this direction. He makes his plates of a sort of 
fabric, the warp being of lead wire and the weft of glass 
wool, The finely-divided active mass adheres firmly to this, 
and the finished plates are cased in glass wool, which insu- 
lates them and lessens the risk of disintegration from 
mechanical causes, without impeding too much the circula- 
tion of the liquid. Tais accumulator has not more than 
one-third to one-half the weight of an ordinary cell of «qual 
capacity. The above is an abstract of a paper by F. Foerster 
in the Chemiker Industrie, xxi. (9), 47—51. 


A Sequel to the Engineers’ Strike.— In cons quence 
of the great pressure of work in all the locomotive engineers 
shops throughout the country—due to the arrears left by the 
engineers’ strike—and the utter impossibility of ob'siping 
deliveries within a reasonable period, the Midland Railway 
Company have been compelled to place an order for = 
goods engines and tenders, which are urgently ne: dd, wit 
Philadelphia and New York firms. At the preset t time the 
Midland have 200 engines on order with Euglish firms. 
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A DIRECT READING OHMMETER. 


— — 


A NEW device for measuring resistance has been placed on 
the market, and is depicted in the accompanying cut taken 
from the American Electrician. It is, strictly spesking, a 
commercialised slide wire bridge. A wire is stretched over 
a scale, which is divided into two parts, making the entire 
rcale some 30 inches long. The resistance to be measured is 
to be connected across the two further binding posts. A 
telephone is used as the detector, and a hard rubber stylus, pro- 
vided with a battery key, is held in the hand, and is touched 
at various points along the slide wire, until a point is reached 
where no round is heard in the receiver, when the resistance 
in ohms may be read off directly from the scale beneath. 
The scale is lettered in three colours, and there are three 
plog holes in one end of the bridge coloured to correspond, 
and it is obvious that when the plug is placed in a hole, the 
scale of the correspondiny colour responds. The resistance 
is connected dir.ctly across two of the binding posts, the 
third being provided ro 
that other cells can be 
used in case the cells 
ја the Бох should 
b:come exhausted, and 


Хх; it be not convenient to 
dns renew them аб once. 
E The claims the manu- 
Ius facturers make for this 
Lu instrument are its ra- LE oj us Mode 
x d pidity of operation, | Jn ЖЕТУ ТТ 0 зт 
b eut simplicity, adaptability ЖЕЛАЛ Ж. э : 
bnd to be used in any posi- 
о tion, and іп dynamo 
idi rooms where strong 


magnetic fields are pre- 


valent, and ita cheap- Sa 
me ness. Notwithstanding o> 
he &. the low figure at which = uw. ҮТ 

of ge it is sold, it is thoroughly Cuna Abt o EY oO 
-— well made, being finished | 

y Hr m polished mahogany, 

үн with polished hard 2 

ке rubber trimmings, 

e ur and accurately finished 

pitt lacquered brass connect- 

j ike ing blocks. It carries 

rast its own battery, is complete in itself, and is always ready 
nis for use, and ie as easily applied to a circuit aa a volt- 
ш meter, It is particularly useful in ranning down faults on 
ч telephone switchboarde, dynamos, field coile, and all con- 
11 structions which use electro-magnets or resistances of any 
bred kind. It has just been placed upon the market by the 
ait American Electric Specialty Company of New York City. 

gi 
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: ELECTRICAL CANAL TRACTION. 

15 

И ПІ. 

á Іх July, 1895, M. Denéfle was authorised to instal an 
" electrical ey-tem on the Canal Bourgogne, between Dijon апд 
: Lock 57, abont 4 kilometres. Water is again the motive 
j power, а fell of 2 60 m. of 40,000 m° daily being available. 


| The line is placed 5 m. above the tow-path, supported on 
t posts at 50 m. span, and two chariots transmit current to 
the electric horse ог to the towing machine as already 
described. Меғатв, Maillet and Dufourmy, Belgian engineere, 

have thus spoken of the installation of which they made a 

test. The electrical horse alone operated a string of boats 

of a total of 566 tons, and one of four boata of 739 tons, at 

a speed of 1,900 m. per hour. It ran well without any 
tranaverse deviation from the pull of the tow-rope or апу 

damage to the tow-path. The tow-boat, also operating with 

| a screw propeller, and cf a length of 33°38 m., and a width 
| of 5:02 m., with a load of 217 tons, travelled at a speed of 

| о to 8,150 m. рег hour on March 9th, and with a load of 
xs tons an equal size of boat ran 2,400 to 8,000 m. m 

| n With the same machinery. M. Deréfle haa also installed 
| system on the canal of the Aire and Геше between 


"Eu * 
i 
2 n. H 


A Dis ECT READING OHMMETER. 


| P 
vol. 48, No. 1,100, Dzczw»1153,1806] THE ELECTRICAL REVIEW. E | 928 


Marles and Pont à Vendin with the ultimate idea of exten- 
sion over the whole length of 48 kilom. b tween Bé hune 
and E-caut. In 1895 there ov«r this canal! 8,118,000 
tone, the «quivalent of 11,000 full boats and 5.274 empty 
ones, which representa daily, allowing for holidays, 34 fuil 
boats and 16 empty ones. The power necessary to haul these 


50 boats is about 110 kw. or 206 H.P., bat 800 Н.Р, may 


bs allowed for a good margin. The country being flat 
water-power was not to be had, and the company put in two 
steam planta, one at Beuvy, one at Bauvin, each containing 
four engines of 50 H.P. with a working pressure of 5°5 k. 
per cm? and each driving its own dynamo. Semi-tubular 
boilers of 135 m? heating surface produce 8,250 К. of steam 
per hour. Ordinarily three engines are at work with one in 
reserve, 

The dynamos are guaranteed an efficiency of 91 per cent., 
the motors of 87 рт cent. At each station the three 
running groups yield 144 amperes of current or a total of 


288 amperes at 625 volta at the terminale, At the most 
distant part of the line the current is at 500 volts. The 
conductor is 7 mm. in 
diameter, of chrome 

e ee bronze, 98 per cent. 
777 conductivity. There are 


+. 


6 two or three of these 


Paca according to the section 
Ey of the line. They are 
carried 6 metres bigh 
on Finland pine posts 
spaced 40 m. The return 
wires are carried by iron 
brackets, end are earthed 
every two posts. The 
cost was 700,000 francs 


prodire francs (#6,220), 
» — The figures show that 
ik the price of haulage 
is the same as that on 
the Grand Canal, Paris, 
to the sea, there should 
be a yearly tonnage of 
2,900,000 to cover the 
costs. This is really 
exceeded. The compari- 
son of various systems 
must be made from the double point of view of working 
and economy. | 
The system of M. Levy by travelling rope is said to be 
very perfect, and to demand no variation of existing boata 


in any point, but it has the inconvenience of a moving rope 
many kilometres in length put into motion by a single 
machine, and liable to break down without any power of the 
engineer to anticipate or prevent. The rope must always 
be moving whatever the fewness of boate, and there can be 
no variation of speed. A cable only lasts four or five years, 
the life of the pulleys is atill less, and they require rebushing 
every two or months. Then the gripping of the tow- 
горе is inconvenient and needs а man ashore to follow and 
prevent accident by twisting of the cable and the tow-ropes 
together. It is difficult to atop a cable from rotating on its 
own axis. The same thing is found to occur in main 
driving roper, though beyond causing extra wear and tear 
there is nothing harmful in tuch rotation; but in boat 
haulage the revolution of the cable carries round the tow- 
rope, and this is a serious difficulty. Square ropes have 
been tried by some rope makers as а remedy. They are made 
from 4—8 strands twisted in opposite directions, one half 
each way, во that the cable is neutral. Such cables are leas 
extersible than circular cables, more flexible, and less 
absorptive of force at changes of direction. Their radius 
of inertia 1s less, and they do not twist, but alwa ya keep the 
same side to the top. It is proposed to teat such a rope on 
a length of 80 kiloms. between Riesenbeck and Sleesen, on a 
German canal from Dortmund to Ems. 

The electrical horse is well spoken of in the paper. 1t is 
strong and simple in construction, and works either way 
without atock on an instant’s call. The only fear is as to 
any damage to the tow-path, and room under the bridges. 
It is not oumbrous or difficult to control, but it requires a 


(£28,000), and its work- 
ing should yield 155,500 
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man to control, but it calls for no change in the existing 
régime, being merely a machine horse. A convoy of boats 


is just as possible with it as with a tug-boat. In energy 
consumed per boat the following figures are given :— 


Per boat of 387 tons at 2 kiloms. per hour, 9:45 kw. 
» 186 » 9 » » L8 „ 

Unloaded at | 6 „ 0˙9 5„ 

The Lamb system already referred to as consisting of 
electric motors running on cables has not been applied on a 
large scale. It is objected to this system that two motors 
cannot pass, but that the up and down haulage must be done 
from different banks. But we do not Еее that this need be 
necessary ; for why should not the up and down carrier 
cables be placed at different heights on the same post, the 
machine on the higher cable hauling the far side boat ? 
This, or its equivalent, is done on the Thwaite - Cawley 
system, in which the track is of rigid section rolled iron. 

It is urged against screw propellers that, especially in 
canals of small cross section, the waves sre a very powerful 
cause of disintegration of the banks, the water movement 
produced in conjunction with the boat displacement action, 
i8 а peculiar helicoidal motion, much more destructive 
than at first sight appears. There are difficulties with screw 


propuson, also, in the stern currents get up against a towed. . 


at whose resistance is much increased, but it has the 
advantage of leaving the bank free, and it avoids the crossing 
difficulty. The stern of a blunt boat is also not a very 
suitable place for the working of а screw, for water cannot 
flow freely to it. It appears that if to propel a boat a mean 
expenditure of 4 kw. is required, then the electric haulage 
only demands 2:2 kw. | 

The chain system has a difficulty that when single the 

passing of boats and changing off and on the chain by one 
of them is difficult and may be dangerous, whilst where there 
are two chains there is apt to be trouble at curves with the 
chains becoming entangled. Boats govern well, motion is 
regular and reat and generally the system performs all that 
it is possible to hope for. We cannot call to mind a single 
instance at the moment of a chain ferry in this country or 
of a chain system on any canal, but have seen the system 
employed in Holland for а ferry-boat across the Y. 

Accumulator haulage is only looked upon as having a 
limited field. Its advantage is that each boat is independent 
and carries ita own motive power. Overhead conductors 
give great flexibility to the traffic. In towns with а canal 
network, accumulators, alone are looked on as practicable— 
the trolley wire would be too complicated, besides being in 
the way of animal traction, masts, and steamboat funnels, 
and quite hopeless at a seaport where boats must be free to 
go alongside any wharf or ship at will. The question of 
general resistance is too complicated to deal with ; the resist- 
ance of the waterway is no negligible quantity, yet it is 
very variable with the size of boat, but it may be said that 
the surface condition of the bull is one of great influence. 
For the same boat at different draughts the traction in- 
creases less quickly than the submerged midship section, an 
more quickly than the total wetted surface. 

For boats of. equal midship section, having forms as near 
alike as possible, but of different length, the total resistance 
is sensibly alike and independent of length. A convoy of 
boats gives a total resistance sensibly equal to the sum of the 
resistances of the boats making up the convoy. Nevertheless 
diminution of resistance may be obtained, varying with the 
speed, if the towed vessels are so coupled as to establish a 
solidarity as complete as is possible between the different 
élements of the same convoy. This, of course, is on a par 
with close coupling of railway cars, whereby considerable 
reduction of resistance is obtained. 

The resistance of the waterway for two canals of the same 
form, the resistance is less in the larger waterway. Resist- 
ance depends on the state of the surface, being less in a canal 
well protected by stone, than in one where the banks are pro- 
tected by reeds and rushes. A rectangular profile offers a 
marked superiority to one of trapezoidal form. 

A final word for the horse. M. Deróme, the chief 
engineer of navigable ways of the north of France, shows 
that the horse has successfully triumphed over all means of 
mechanical propulsion, working at an astonishingly cheap 
rate, and bringing down prices as low as 2 millimes per ton- 
kilometre. | | 
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The system has the overpowering advantage of the first 
order in that general expenses are almost nil. The whole 
expense of haulage is made up of two factors, a constant 
term whatever the number of boats in a train, and a term 
proportionate to the number hauled. The small value of the 
first term shows little chance of diminishing the coat of a 
ton-kilometre by mechanical means. But the increase of 
speed by which а canal is covered more rapidly, constitutes 
an economy for the bosting industry. In chain hanlage 
the initial cost is high. On the Oder and Spree it is given 
as 94,414 franca per kilom. (£1,877); on that of St. 
Maur and St. Maurice 28,846 francs. The annual coat for 
a days work of 12 hours is 4,600 francs per kilom., 
including interest and depreciation. The cost of traction is 
thus about 002 franc per ton. In the Mont-de-Billy 
tunnel the first cost was 50,000 franca per kilom. (£2,000), 
and the working cost 5,775 francs the ton kilom., costing a 
little over 004 franc. 

M. Levy has fixed 900,000 tons as the smallest annual 
tonnage at which chain haulage can compete with horses, 
Under a tonnage of 24 millions chain haulage appears to 
excel all the electrical methods. The electrical horse seems 
scarcely suitable for small canals and little boats, but offers a 
chance of reducing costs on large canals, and reducing also. 


. the length of journey. Applied to convoys of boats the 


system is stil more advantageous on rivers and currents. 


"The first cost may be set down at 26,000 francs per kilom. 


The electrical horse itself costs 5,700 francs. 

For an annual tonnage of 3,000,000, screw propulsion 
costs about 25 per cent. more than chain towage, but the 
contrary is the case for smaller traffic, ко that for 200,000 tons 
towage is 11 per cent. dearer than screw propulsion. Equality 
between the two systems is reached at about 400 to 500 
thousand tons but both systems are passed by haulage. On 
the canal of Aire and Deule the cost of installation was 
27,000 francs per km., and the working expense 6,000 francs 
per km., so that the cost of transport of 1 ton 1 km. was 
0:002 franc. On the summit level of the Canal Bourgogne the 
installation cost 22,250 francs per km., and the ton-kilometre 
cost was 0:012 franc, and M. Bovet estimates for a canal of 
50 km. and a tonnage of 8,960,000 would cost 1,250,000 
francs, or 25,000 francs per km. The Bovet towing 


apparatus costs 3,000 francs, and the Denéfle propeller 
6,300 francs. 


THE ELBEUF ELECTRIC TRAMWAYS. 


THe ordinary Epglisbman's conception of the pretty little 
Norman town of Elbeuf is merely such as he can form upon 
a railway carriage window acquaintance as he passed through 
on his way to Paris from Havre or Dieppe ; but those whose 
lot 5 taken them there in youth to one or other of 
the good schools that used to flourish in Normandy 20 years 
ago, or later on in connection with such businesses as cotton 
spinning, weaving, and dyeing, will remember that Elbeuf is 
a very vigorous neighbour of the big city near it, Rouen, 
only 13 miles away. 

The latter place has—as most of our readers will probably 
be aware—enjoyed the benefits of electric traction for nearly 
four years now; and the results have been more than 
sufficient to justify the neighbouring towns in authorising 
the construction of electric tramways within their areas. 

The fact of such developments being entirely in the hands 
of private interests, and not those of the municipalities, offers 
too large a field for discussion just now; it may well receive 
extended notice by itself ; at present we need only remark 
that the tramway company at Rouen-has served, and con- 
tinues to serve, the public requirements so excellently that 1n 
response the proportion of passengers to the total number of 
inhabitants is nearly 800 per cent. every week! That is to 
say, the tramway on the average carries every week passengers 
to the extent of nearly three times the entire population. 

In 1895 the total of passengers carried reached 5,000,000 ; 
in 1897 this was increased to 14,000,000, a result probably 
not surpassed even on the much-vaunted Glasgow tramways. 

It is small wonder, therefore, that Elbeuf, although pos- 
sessing only a quarter, or a fifth, the population of Rouen, 
should wish for the advantages of electric traction ; and now 
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the good folks of the town can boast of a service equally 


extensive in proportion. 
Rouen has а population of about 120,000 and а network of 


electric tramways at work totalling up to about 28 or 30 miles. 
The population of Elbeuf is about 24,000, and the extent of 
tramways now installed is 64 miles. 


Length of | Passengers carried 


Population. tramways. per annum. 
Rouen ... so 120,000 28—39 14,000,000 
Elbeuf ... yas 24,000 64 Recently opened 


It ів instractive to compare these figures with correspond- 
ing = taken haphazard in this country with horse 
traction :— 


Leicester 120,000 9 5,000,000 
Lancaster 


21,000 4} 450,000 


The Elbeuf tramways were opened on May 26th last, во we 
are informed by our contemporary Z'Elecfricien, from whose 
pages most of our description is obtained, and exact traffic 
results are therefore not available as yet, even for the first 
six months, though every satisfaction is felt with the amount 
of nage given to the cars by the public. 

he system practically comprises one long line right 
through the town, with a shorter cross line from the main 


railway station, and passing over the River Seine, with a 


short branch to the quays for goods traffic. 

Some interesting features are to be noted in the design 
and construction work. First of all, the usual double trolley 
wire line has the two wires cross connected every third of a 
mile. A special return feeder is taken from the power 
house to the central point of the system where the two main 
lines cross, and there joined to the rails. This return feeder 
is merely composed of four bare copper wires 14 mm. 
diameter lying in a V-shaped slight wooden trongh filled in 
with bitumen. | 

‚ The line passing over the Seine river bridge has neces- 
sitated several somewhat unusual precautions, The rails 
themselves are absolutely insulated from the main structure 
of the bridge by being placed on solid oak beams or longi- 
tudinals. Plain H beams or steel joists lie on each side of 
the oak longitudinals and are riveted to the bridge floor 
pues The space in between the steel joists and the wooden 


eams is filled ap with cement concrete, with two layers of- 


bitumen asphalte over all. 

A special insulated return feeder is carried across the 
bridge, connecting the rails on either side with another 
return feeder having branches to each pair of rails, the 
points of which are opposite one another. 

As the car passes over the bridge, therefore, and over each 
succeeding pair of rails, the circuit is completed through the 


respective branches to the secondary feeder, and thence to the 
main return feeder. The rails on the bridge are otherwise 
completely insulated, and separated electrically and mechani- 


cally from the track on either side. 

There is not much comment to pass upon the rolling stock 
employed. Twelve motor cars and five trailers are used for 
the ordinary service ; each car has seating accommodation 
for six first-class and 18 second-class paseengers; 10 are 
allowed to stand on each platform, so that a total of 44 
passengers may be carried on each car. The Dickinson side 
swivelling trolley is employed, and the side bracket arms on 
the street poles are therefore very short, not more than 4 or 
5 feet on the average. 

There seems an increasing and praiseworthy tendency 
abroad to diminish as much as possible by such means the 
admitted want of beauty in overhead wires strung up in the 
old-fashioned ways, and those engaged in electric traction 
in this neg would do well to pay attention to 
Practice on the Continent, so as to avoid the use of exces- 
sively long gallows-like bracket arms, or a birdcage span wire 
Construction, such as might be pointed ont in more than one 
Place on this side the Straits of Dover. 


8 King's College, London. — The Sir David Salomons 
gholarship for 1899 has been awarded by the Institution 
of Electrical Engineers to Т. R. Renfree, student in the 


Siemens Engineering Laboratory of King’s College. 


STORAGE BATTERIES FOR ROAD 
TRACTION. | 


Ат the present moment France appears to be taking the lead 
in the work of rendering electric traction on common roads 
more practicable. The main point, of course, is to obtain a 
much lighter form of battery than those which have given 
satisfaction as stationary accumulators. Some of these 
robust and durable appliances have, it is true, been used for 
road traction in New York and elsewhere; but the experi- 
ments, we take it, have been more safe than satisfactory, and 
from a financial point of view even the element of safety has 
been rendered problematical by the high ratio of non-t ffective 
to effective work due to the great proportionate weight of 
battery to be transported. 

Nothing has been done—nothing is likely to be done— 
with accumulators other than those in which peroxide of 
lead and spongy lead are the active materials. In America 
some attention has been given to the ammonium chloride 
accumulator, with carbon plates, invented by Senor A. 
Sandaran; but, whilst it might fairly claim to be a very 
light form of secondary cell, the evolution of offensive and 
irritating fumes, consisting of ammonia and chlorine, would 
have rendered it quite impracticable, even if ita low effi- 
ciency had not condemned it. It ів, in fact, an objectionable 
modification of the Commelin-Desmazures cell. Nor has 
anything strikingly novel been adopted or attempted, 
although we hear of striking novelties obtained, and tested, 
on а small scale, in electro-chemical laboratories. In regard 
to novelty, the most noteworthy result is the production, in 
the new form of the Fulmen accumulator, of peroxide active 
material of extraordinarily low specific gravity. The 
ordinary material varies in specific gravity from 6 to 8 17, 
but a sample of the Fulmen peroxide which we examined 
had the specific gravity 4:2, and, although soft, possessed 
considerable coherence. The recent performances of this 


battery, at the Cab Competition organised by the Auto- 


mobile Club of France, аге no doubt due in great measure 
to the great porosity of the active material. : 

The most recent competitor in the field with light traction 
batteries is the firm of Valls & Cie., of Paris and Lagny 
(Seine et Marne). These manufacturers put forward three 
special types of battery for the propulsion of antomobile 
vehicles, viz., a normal, a light, and a very light type. All 
three are of the pasted kind, and bear а general resemblance 
to some of the forms which have been manufactured by the 
E.P.S. Company. * Very light" and “light” open grids 
contain the active material in the two last typer, whilst in 
the case of the normal type the active material is lodged in 
sub-divided grooves һатівр a downward slant in the direction 
of a somewhat substantial solid core of metal, which is per- 
forated with 36 holes, for the purpose of allowing the 
circulation of the electrolyte. From these types the public 
are invited to make a choice, after the fashion of Portia’s 
lovers in the “ Merchant of Venice,” and to discover by 
experience which is to carry off the prize of success. 

The írés léger type is the only one of particular interest 
from our present point of view. The design of the cell has 


ro doubt been carefully considered in the light of an 


extended experience, but as it presents no novelty, we сап 
afford space only for the condensed data in relation to it. 
With the normal period of discharge of five and a half hours 
we have for the specific rate of discharge—taking gross 


weight of battery :— 
9868. 


This normal rate of discharge may, for short periods of 
time, be increased twofold. For a battery satisfactory in 
other respects, this rate is fairly satisfactory also, without 
being in any way remarkable. The ratio of watts to lb. 


gross weight is 1:65. - 


In capacity, the battery is more than fairly good, as will 
be seen from the ratios :-— 
Ampere-hours eT 
рег Ib. gross wt. of burt. N А 
Forty-four cells of this battery, weighing 6:9 cwt., will— 
presumably on a hard level road—convey a load of 254 owt. 
(including weight of cells) over a distance of 374 miles, at 


Watt-hours g 37. 
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the speed of 7! miles per hour. The ratio of total traction 
weight to weight of battery was M = $69 


For this type of battery, the normal density of current — 
an important consideration—is :— 
_ 156 amp. 
881 eq. in. yeh 
It will be interesting to compare with these data those 
arrived at in relation to the new form of Fulmen battery by 


the jury appointed to consider the results obtained in the 
recent Concours at Paris. 


The normal rate of discharge was :— 
Amperes 
per Ib. gross wt. of batt. 
The specific power was :— 
Watts 
im 2:32 
The specific capacity was :— 
Ampere-hours — 6 
: 1. i 
The specific energy was :— 
Watt-hours 
l 


= 1'23 


= 11'386 


The xeight of battery per H.P.-honr was 65 lbs., and the 
21.6 amp. 064 


normal dersity of current was A = —- 
385 sq. in. 


In ths various trials the ratio (T) of total traction weight 


to weight of battery varied from 2°68 to 9:89. 

lt is impossible to make а fair comparison of traction 
results unless they have been obtained over the same ground, 
and—if not at the same time—when the condition of the 
road is the same. This applies especially to the comparison 
of the performances of diff-rent accumulators. But suppos- 
ing the conditions of traction to be the same, accumulators 
may, by a scientific use of the imagination, шогын be 
compared by comparing the respective distances over which 
any weight of the given batteries would transport itself only. 
By this method, which is dae to Mr. Desmond FitzGerald, 
the comparative traction values of batteries are expressed by 
distances. Thus, if 1 be the distance over which a given 
weight (л) of a battery will convey at a given speed а given 
traction load (W) including a; then, L being the distance 
through which the battery would transport its own weight 
only, we have the proportion :— 


Allis: Wik 


whence L=l М . 

According to this formula, any weight of the accumulator 
which has been worked by the London Electric Cab Com- 
pany would convey itself over the distance :— 

2 à 30 cwt. . 
L = 50 miles x TETA 107 miles. 

An опосе ог a ton of the írés léger accumulator of 
Valis & Cie. would, presu nably, as we have said, on a hard 
level road, carry itself over a distance of 


2 860 Ihe, С 
^714:bs = 139 miles. 


L = 875 X 
Aud, under the various conditions which prevailed during the 
Paris Concours, the Fulmen batteries (or any portion of 
them) which were used in the three Kriéger carriages and in 
the Jenatzy and Jeantaud vehicles would respectively have 
carried themselves over the distances of 204, 209, 248, 222, 
and 147 miles. 


What we consider to be a serious defect in the French 


accumulators referred to is that they both—and more par- 
ticnlarly the Falmen—have metallic lead in direct contact 
with the electrolyte. In other words, the metallic supports 
are not embedded in and protected by the active material. 
From this defect must result not only a loss of current in 
charging, but a comparatively rapid corrosion of the support. 
What is required, and what we believe will be forthcoming 
is ап active material which will not disintegrate, and in 
which, therefore, the support may safely be embedded. 


, carbon monoxide, metallic nickel briog rele 


ments carried on in connection with Dr. Fri 


SOME NOTES ON THE RECOVERY AND 
REFINING OF NICKEL. 


By SHERARD COWPER-COLES. 


Every year nickel is taking a more prominent position in 
the industrial world, and electrical methods are being applied 
both to the winning, refining, and electro-deposition of 
nickel on a large scale. Nickel holdiog a position in the 
metallurgical world between copper and iron, can be won by 
methods analogous with those employed for both metals, It 
combines readily with the metalloids, with sulphur and 
arsenic, which play a prominent part in the metallurgy of 
this metal. All the important nickel compounds met with 
industrially are derived from the protoxide NiO, the per- 
oxide being a very unstable salt. The sulphide ore can be 
run into a matte or regulus, and the oxides directly reduced 
to crude metal, also the arsenside (speise), which are sub- 
jected to either dry or wet treatment, mainly with a view to 
separate the associated carbon. | 

The Burton forge is said to have been applied to the treat- 
ment of nickel оге in Canada. The oxide is enclosed in a 
cradle and submitted to the combined action of the aro and of 
hydrogen, by immersion as the positive electrode in а current of 
great intensity in а suitable electrolyte. The possibility of 
depositing nickel electrolytically appears to have been firet 
contemplated in the year 1840 when an English patent was 
filed coveriog the use of the double cyanide of nickel and 
potassium as an electrolyte. This process has been of no 
service in the electro-metallurgical extraction of nickel. R. 
Böttger has succeeded in obtaining good deposits from the 
double sulphates of nickel and ammonia, and this process is 
the one which is now almost entirely used for the electro- 
deposition of nickel. Mineral acids, if in the free condition, 
are found to be detrimental; boric and phosphoric acids, 
however, appear to ba harmless, of basic solutions only those 
which are ammoniacal can be Borcher recommends 
the use of sulphonic acid as a depolarising agent. 

Dr. Ludwig Mond’s process is an entirely new department 
in metallurgical practice, and is based on the simple property 
possessed by nickel of forming a volatile compound with 
when the 
compound is heated to 180? О. Dr. Ludwig Mond, in 
collaboration with Dr. Carl Langer, has discovered a method 
of eliminating the carbon monoxide from gases containing 
hydrogen. They were guided by the observation that finely 
divided nickel removed carbon from carbon monoxide, at а 
temperature of 350? O , converting it into carbon dioxide, 
whereas the diesociation of carbon monoxide by heat alone, 
according to Victor Meyer and Carl Langer, remained incom- 
plete at а temperature of 1,690? О. In the original experi- 
ch Quinoke 
finely divided nickel was formed by reducing nickel oxide at 
850° О; by hydrogen treated with pure carbon monoxide in a 
glass tube at varying temperatures. The gas escaping from the 
apparatus was ignited, and while the tabe containing nickel 
was cooling, the flame became luminous and increased in 
luminosity as the temperature sank below 100°C. Metallic 
spots were deposited on a cold plate of porcelain, held in this 
luminous flame, and on heating the tube through which the 
gas was escaping a metallic mirror was obtained, while the 
uminosity of the flame disappeared. These metallic deposits 
were found to be pure nickel. Nickel carbonyl wus then 
isolated in a liquid state, and it was possible to produce it 
with facility in any desired quantity. No other metals 
which were submitted to investigation showed indications of 
combining with carbon monoxide except iron. The result of 
these discoveries was that in 1892 an experimental plant on a 
large scale was erected at Smethwick, near Birmingham. 

F. Féerster is amongst the foremost who have applied 
electro-metallurgical methods to the winning of nickel. He 
has carried ont a number of valuable investigations to 
determine the cause why nickel deposita are inclined to peel. 
It does not appear to be due to oxygen; electrolytic cobalt 
contains oxygen, but the deposition does not offer any great 
difficulty. The best results were obtained from hot neutral 
sulphate solutions, but the percentage of iron and cobalt was 
hardly altered, во for refining purposes this electrolyte is un- 
suitable. Carbon, silicon, and copper did not contaminate 
the deposited nickel. Nickel chloride solutions were found 


— — — €" ча ЧА WW ЧА a 


— — n —— —— 


vol. 49. No. 1,100, Decewezn 23, 1898.) THE ELECTRICAL REVIEW. | 927 


to be troublesome, hot neutral solutions formed basic 
chlorides; bat this difficulty was overcome by adding bydro- 
chloric acid, but then hydrogen was given off at the cathode, 
which interfered with the deposit. 

In André’s process, copper or carbon plates are used as 
cathodes, and nickel matte, epeise or impure nickel, cobalt, 
and copper compounds are used as the anodes. The copper 
is depo-ited on the cathode ; nickel is not deposited as long 
as the electrolyte is acid. In order to separate every trace of 
copper from the solution, 8 carbon plate is substituted towards 
the end of the operation for the matte of alloy anode. A 
small quantity of ammonia is then added to the solution, air 
is passed through whilst it is being evaporated in leaden pans, 
the iron is separated asa flocculent hydroxide, and is removed 
either by filtration or by sedimentation. Pare nickel sul- 
phate can then be obtained from the solution by concentra- 
tion: the nickel sulphate solution, after being made ammo- 
niacal, is then electrolysed with porous diaphragms. The 
anodes are composed of iron or zinc, as these are found not 
to polarise; two diaphragms are used, the solution between 
the two diaphragms is periodically drawn off to prevent the 
iron or zinc sulphate solution formed at the anode mixing 
with the nickel catholyte. 

Farmer patented a process in 1888 for the production of 
nickel plate, the apparatus consisting of rollers made of a 
non-conducting substance, which were caused to maintain 
open hollow brass or copper cylinders in continuous slow 
rotation, which served as the cathodes. Nickel plates were 
bent into half cylinders and used ав ancdes placed beneath 
Ње lower half of the revolving cylinders. Arms fitted with 
rollers were caused to press against the cylinder and formed 
the negative contact. The solution recommended by the 
inventor is composed of the double sulphate or nitrate of 
nickel and ammonia. 

Hoepfner bas patented a process for using a purified 
neutral solution of nickel which he then acidifies with a 
weak and freely conductant oxygen acid (citric or phosphoric 
acid) which is electrolysed with the aid of insoluble anodes. 

The anodes are immersed ia cells containing a solution 
of the chlorides of a more electro-positive metal, which may 
be partly or wholly soluble in the solution, but in that саве 
some metal, such as zinc, which would not be deposited with 
the nickel must be used. 

In the commercial electrolysis of nickel, even with anodes 
containing as high as 96 per cent. of nickel, the anodes 
readily fall to pieces, owing to their uneven solution. A 
large quantity of avode scrap is formed, often as much as 
50 per cent., this difficulty increases when matte anodes are 
used. 
Askermana has tried fusing chromium oxide and antimony 
sulphide, below the fused crust of sulphides which is formed, 
a crystalline mass of the two metals occurs, the antimony 
being finally removed by oxidation or refusion. The addition 
of sulphides is considered to accelerate and facilitate the 
metallurgical reactions. 

Neumann has given attention to electrolytic methods for 
determining nickel, which have been employed to some 
extent in practical analysis, viz. :— 

1. Sulphate of ammonia in excess. 

2. Electrolysis after converting the solation into am- 
monium oxilate. 

_ 9. Electrolysis of neutral nickel solution after decomposi- 
tion with ammonium carbonate. 

. Of these methods the first is most frequently used, any 
iron being first precipitated with ammonia, and the filtrate 
electrolysed, which is not possible in the case of the oxalate 
method. 

Neumann has used electrolytic methods with considerable 
success for the determination of nickel in steel, and for 
nickel slags. 

Classen has proposed a method of depositing the nickel 
and iron simultaneously ; dissolving the deposit in dilute 
acid and determining the iron volumetrically is a slow one. 

A new iron alloy has been invented by Dr. Charles 
Gillaume that has an expansion under a rise of temperature 
smaller than all other alloys produced so far. The alloy 
consists of 36 parts of nickel and 64 parts of iron. 

Seven to 10 per cent. of nickel added to aluminium forms 


д excellent alloy when brightness combined with hardnees is 


пей. 
The magnetic properties of niokel are interesting, numerous 


researches have been made on this subject, Dumont has 
determined the magnetic permeability for fields lying between 
14 and 50 CGS. unite, and for temperatures between 
— 78° and 250° C., of reversible nickel steels, containing 
from 27 to 44 per cent. of nickel. The variations of 
permeability with temperature in the maximum field are 
continuous, and the curves representing them are roughly 
parallel to each other, so that at equal distances (of tempera- 
ture) from the point of total loss of magnetism, all the 
alloys have the same permesbility, At a temperatare of 20°, 
all the alloys show similar changes of permeability, with varia- 
tions in the magnetising field, rising slowly as the field is 
strengthened from 14 to 25 units, then rapidly increasing to 
а maximum ina field of 35 units and slowly diminishing 
as the strength of the field is further increased. Under 
the ваше circumstances of temperature and strength of 
field, the permeability increases with the content of nickel. 

Fine nickel is prodaced electrolytically at Newark, N.J., 
in plates 3-inch thick: the Canadian Copper Company have 
also erected a large experimental electrolytic plant at 
Cleveland for the treatment of Bessemer nickel matte. 
Messrs. Gustave Menne & Co., of Siegan, are also supplying 
electrolytic nickel. 


ad 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE meeting on Thuraday of last week, the 15th inst., was 

devoted to a paper on “ Electric Interoommunication in 

Railway Traine,” by Mr. W. E. Langdon. On conclusion 

of the reading of the paper, the President, Mr. J. W. Swan, 

remarked that the subj-ct therein treated is one with which 
the name of Mr. Preece is inseparably connected, and he felt 
it would be wrong not to call apon Mr. Preece to speak, 
although that gentleman had just come to the meeting from 

a long railway journey, | 

Mr. Preece responded to the invitation by stating that 
the paper seemed to resuscitate the past. lt was 34 years 
since he pegged away at this subj-ct. He remembered 
having brought the thing to a very fuir state of success when 
his visions were dashed to the ground by a very foolish 
blunder. In 1866 any application of electricity attracted 
attertion, and the room in which he demonstrated the work- 
ing of his system was crowded, The models worked well, 
the coupling was fixed and its action explained, but when it 
came to ringing the alarm was not raised, and he was 
laughed to scorn. He passed it off by saying that perhaps 
some dust had got on the stud. This at once raised pre- 
judice against tbe thing, for if a little dust in the Institation 
of Civil Engineers interfered with the working what would 
be the case in practical railway use. The cause was, 
however, not quite &o simple. 'lhose present had been 
very anxious to try the apparatus before the meeting, 
and one of Mr. Preece's assistants had thrown the alarm 
out by sticking а little piece of paper on the stud with 
galiva ! 

Another trial was made later on a special train, but 
again something arose to sustain prejudice against electrical 
apparatus. It will be remembered—as explained in the 
paper—that the action of Mr. Preece’s system depends upon 
two batteries being coupled in opposition, as the E. M. Fe. 
are equal the alarm bell does not ring until a cirouit is closed 
between the batteries and the bells with which they are in 
series. In this trial a lineman was put in each van to see 
that everything was right, but as luck would have it, one of 
these men thought the bells did not ring loudly enough, and 
he added another battery, thereby throwing the system out 
of balance, and causing the bells to continue ringing, even 
without an alarm being desired.. Again Mr. Preece was 
beaten, bat such accidents are not likely to arise now. 

_ Mr. Leonard wished to correct certain errors in the descrip- 
tion of the South-Eastern Railway Company's system, as given 
in the paper. That in use was introduced by himself, and had 
entirely replaced the system attributed to Walker. The 
three-way switch was not indispensable, but in practice was 
found to be convenient. The object of the switch was to 
cut off the battery when a train was left in a siding—a time 
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when carriage cleaners and others might experiment with the 
alarm system and run down the battery во that when again 
required the alarm was found to be out of order. The 
switches were turned up when a train was put into a siding, 
and the batteries thrown out of use. It is not necessary to 
have batteries on every van. Wherein the complication of 
his system existed he failed to see. He bad tried a system 
with but one indicator for a carriage, but the railway servants 
did not like the arrangement, as they had to go right through 
the compartments in а carriage to ascertain which alarm bud 
been used. This meant entering, ғау, six compartmente, and 
the guards did not appreciate the work at all. Formerly the 
battery was fixed over the fire-box. Now it was put on the 
tender and the connections. His predecessor used an ontside 
disc on the carriages; it was impossible to prevent this 
being stolen when it was of brass, as the value of the metal 
was known to many persons who had access to station yards, 
and all efforts to trace those who removed the discs failed. 
Another disadvantage was that the pivots of the discs were 
clogged up by dust and by the alkali used for washing the 
carriages. 

Mr. Leonard had never experienced any difficulty with 
a rail return when running, but when a train was standing 
in a station there was occasionally defective connection. 
He had found that electric light wire of good quality was 
entirely satisfactory for wiring the alarms. 

Mr. Leonard thought that his system accorded with the 
author's views on the three considerations raised. The 
coupling is not, however, final, and it is the sole relic of 
Walker’s original system. It has evidently been found 
useful, as several companies have imitated it. 

Mr. Winter referred to his late brother's system in con- 
nection with the author’s condemnation of the rails being 
used as a return. He stated that the use of the existing 
couplings on the Madras railways for the purpose of 
electrical connections had never once failed, and that it was 
impossible to break connection. Considering the etress laid 
upon the importance of having no additional coupling this 
was worthy of notice, 

Mr. Wolff desired to call attention to the advantages of 
using a whistle to call attention, and suggested an arrange- 
ment whereby the electric current operated a relay and the 
alarm was given by a steam whistle. He thought electrical 
apparatus should bə quite distinct in character, ав he had 
known of а case where a lady attempted to stop a train by 
the alarm as she thought, but had turned off the hot water 
of the heating system instead. 

Prof, S. P. Thompson drew Mr. Langdon's attention to 
a patent specification, dated 1852, describing an interest- 
ing and early system of railway train alarms. He then 
expressed the wish that writers of papers would use exactly 
the same terms to describe identical things. Men 
from different parts of the world and workers in 
different fields would then be able to settle upon common 
ideas, and if the same terms were used in the same sense, 
ambiguity would be avoided. Не did not want to detract 
from tbe value of the paper, or to indulge in captious criti- 
cism; but at the risk of being charged with, perhaps, petty 
criticism, he would like to protest against the use of such 
terms as “commutator” for an apparatus which doesn’t 
commute anything, but is merely a switch. Again, the 
phrase “open circuit” is always taken to mean, in electrical 
phraseology, a disjoined circuit or connections in which there 
is no circuit, whereas the author meant a bare or uninsulated 
circuit or conductor. The speaker would like to induce our 
friends to choose well understood termr, and was anxious 
that they should employ them with the same signification 
as electrical engineers generally do. Не also pointed out 
that, in the United States, railway traffic working had been 
reduced to a civilised science. There “cars” were provided, 
not “ coaches "—a relic of the old posting days—while elec- 
trical communication was far more general than on any line 
in England, electric buttons being everywhere about. 

Mr. Langdon then replied. He stated his object was to 
place before the Institution the present condition of elec- 
trical communication between passenger and guard, so 
that those who were interested in the subject might have 
gome base to work from. He was sorry more railway 
men had not managed to be present. It was 
many years since he took the matter in hand. Mr. 
Preece was the pioneer, and Mr. Langdon believed that there 


was no other basis than that Mr. Preece had laid down. The 
examples Mr. Preece had given thoroughly illustrated the 
importance of a balance of E.M.F. being maintained, and 
this showed the importance of using two insulated wires, 
He thanked Mr. Leonard for his remarks, and for the hints 
ав to the use of the switch. As to an indicator being fitted 
to each carriage or compartment, the cost had to be balanced 
against the convenience of the guard. On all accounts, the 
rail return was undesirable. Referring to Mr. Winter's con- 
tribution to the discussion, he felt at a loss to understand 
how the current passed between tarred and sanded side 
chains ; it was contrary to the usual notions. 

- Mr. Langdon then proceeded to defend his paper against 
Prof. Thompson’s criticism. The professor had pitched into 
him because of the terms, but he had met with them in 
many books. An “open” return was, he thought, so-called 
because open means uncovered naturally. Coach was 
defended on the score of general usage. 

Here the discussion closed. Those who were present and 
whose sphere of labour lay in heavy electrical engineering, 
seemed to be at a lo:s to understand why such an apparently 
simple problem should require such elaborate treatment. 
The best object lesson would be to tackle the problem when 
we are sure that many asceptic would learn a good deal. We 
must congratulate the Institution upon the variety of subjecta 
now being brought up for discussion. Last evening the 
adjourned discussion on Dr. Lodge's paper, experiments by 
Mr. Preece and others, and Mr. Evershed's paper were to be 
brought before а gpecial meeting. 


CORRESPONDENCE. 


Brighton Breakdown. 


In my former letter I pointed out that the facts of this 
mishap, which have been made public in your paper, cannot 
be satisfactorily explained by шеапв of the characteristic 
curve. 

Mr. Tapper now says that “the curve should be studied 
in conjunction with the actual facts.” I have from the first 
been studying the matter in conjunction with the facts 
which he has been во good as to make public, and if he can 
explain in detail how to reconcile these with the characteristic 
curve, I am sure it will interest many beside myself. I 
presume there is no confusion as to the meaning of 
“ characteristic curve.” By that term I understand any one 
of the four curves obtained by plotting either armature cur- 
rent or external current as abscisex: against either E. M. F. or 
terminal potential difference as ordinates. Sometimes one of 
these four curves is the most appropriate, sometimes another. 

Mr. Tapper’s remarks concerning demagnetising action of 
armature show that he has quite 00 the latter 

rt of my letter; indeed, he has quite reversed my meaning. 

pointed out (in different words) that when the dynamo 
output is anywhere on the characteristic curve, the demag- 
netising action of the armature cannot exceed the mag- 
netising action of the field winding to a sufficient extent to 
reduce the magnetic flux to zero. 

So that, although for a brief time after short cir- 
cuit the net magnetising force may be actually reversed 
to an extent sufficient to reverse the magnetic flax if Ws 
application were prolonged, yet by the time the flux has fallen 
to a low value, and the output has accordingly decreased and 
got back to the characteristic curve; the net magnetising force, 
if it still is reversed, cannot exceed the coercive fo:ce, and 
therefore is not sufficient to complete the demagnetisation or 
reversal of the field. 

Consequently, as it is a known fact that short circuits are 
sometimes followed by loss or reversal of field, it seems not 
unlikely that а very heavy momentary armature current may 
affect matters in some way not yet taken into account. 

As to the penultimate paragraph of Mr. Tapper’s letter, I 
would remind him that the subject of the discussion that has 
arisen under the present heading is not the existence or non- 
existence of these effects of short circuits. All who have had 


eae to do with dynamos know that this sort of trouble does 
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What we want to get at is the true cause of the particular 
breakdown which Mr. Tapper has so kindly described to us, 
and which does not fit in with the usual theory. 

As regards “А. D. C.'s" letter, I am not quite clear exactly 
what he wishes to prove or disprove, but I would point out 
that in practice short circuits are of varying degrees of 
resistance, and that a shunt dynamo, even if on absolute 
short circuit, still gives small E.M.F. and current though it 
has no terminal volts. He does not seem to have fully 

the actual circumstances of this breakdown, as set 
forth by Mr. Tapper in your issue of 18th ult. -— 


An Old Question. 


Please inform me through the columns of your paper 
whether a landlord can lawfully put down electric light 
plant to supply his tenants with light for their sale shops, 
the Corporation же powera, but not yet having 
started supply. The wires would be entirely upon his own 


? 
property An Old Subscriber. 


[There is nothing to prevent a landlord supplying his 
tenants with electricity, especially when the wires are on 
private property.—Eps. ELEC. Rev. ] 


Which is the Best? 


Referring to the шу by an Australian Subscriber in 
your recent issue for best system to employ for cooling of 
condensing water, we beg to enclose lithos showing different 
types of cooling plant which we supply, and а large number 
of which have already been erected in this country. If your 
correspondent will communicate with us direct we shall be 
very pleased to give him full information. 


The Klein Engineering Company, Limited. 
Wa. Hy. Roy, Secretary. 
Manchester. 


THE BURNING QUESTION. 


WE showed in the ELECTRICAL Review of December 9th 
that the profits upon the combined electricity and destructor 
Bcheme, which а committee of the Shoreditch Vestry have to 
allocate, are, in fact, not yet realised. In reply, we have 
received letters from Mr. W. Johnson and from the chair- 
man of the Electric Lighting Committee, to which we gave 
publicity on the 16th. Mr. Kershaw gives us, as a specimen 
of the manner in which he would reply if he took our article 
“paragraph by paragrapb," а complaint that we did not 
report his answer to the auditor at the Vestry meeting held 
on November 15th, when that gentleman said that he had 
not audited the accounts. We have no intention to be 
unjust to Mr. Kershaw, but we must say that we are bound 
to believe that upon this point the auditor himself appears 
to us likely to be the better informed. 

It is true we did not allow credit in our statement of the 
accounts for a saving of £1,253 over the old system of 
barging, and we explained why. The saving was disputed 
by Mr. J. J. Freeman, the chairman of the Wharf Com- 
mittee, who stated that the disposal of the refuse cost his 
committee more than on the old system. Moreover, this saving 
was not credited in the revenue account of the electricity 
station, though it was noted separately in a later part of the 


report. 

Mr. Kershaw admits, in effect, the accuracy of our state- 
ment of account, but, his own committee’s records of profits 
having broken down, he now states that if the undertaking 
were the property of a company the interest on and repay- 
ment of capital would be available for dividend. As the 
Vestry is not a company, and as the ostensible profits 
did not include these sums, Mr. Kershaw’s reply is 
entirely beside the point. Oar criticism remains entirely 
unanswered, as far as Mr. Kershaw is concerned. We have 
only to add that we have made it clear, over and over again, 
that we desire no more than that the truth should be known, 


and that we are prepared to make complete reparation if it 
should be found that we have in any particular failed to 
Berve the cause of truth on this question. 

Mr. W. Johnson's letter points out that in comparing the 
actual results with Mr. Kershaw's figures at the opening 
ceremony, we omitted to вау that Mr. Kershaw’s statement 
of the actual cost of burning at 18. 2d. per ton, including all 
charges, was based upon the 12-hour day for the stokers ; 
whereas now they are working upon the 8 hours’ system. 

The omission, however, is not of much importance. Mr. 
Kershaw said the actual cost of burning, “including ail 
charges,” was 18. 2d. per ton. Supposing that out of Mr. Ker- 
shaw’s 18. 2d., 10d. was for labour, leaving only 4d. per ton 
for all other charges, then the change from a 12 hours’ day to 
one of 8 hours, would have increased the cost of labour by 
one-third, or, say, 34d., making just over 1s. 5d. per ton 
for all charges against the present cost of over 4s. 6d. per 
ton. Mr. Johnson has therefore not made out much of а case 
wd account for the discrepancy, and his answer is of small 
effect. 

We should like to say, farther, in reply to Mr. Johnson, 
that we have never reflected проп the common sense of the 
members of the Vestry of Shoreditch, who, we are glad to 
за), seem to be taking active steps to vindicate their position. 

e have dealt with this matter, as one of great public in- 
terest, to the best of our ability, and when Mr. Johnson can 
refute any part of our case, розв his remarks about our 
* gn-journalistic " manner of treating it may appear less 
impertinent, 


LONDON COUNTY COUNCIL. 


Тнв Council at the weekly meeting on Tuesday sanctioned an 
шше of £450 for replacing the main lift in the principal 
offices by means o* an electric lift. It was stated by the Establish- 
ment Committee that the cost of working the electric lift would be 
considerably less than that of hydraulic power. 


FIRE ALARXS AND TELEPHONES. 


The Fire Brigade Committee reported that the Council in February 
last accepted an offer of the Post Office to provide plug-holes for 
portable telephones on fire alarm posts, with a view to enabling the 
apparatus to be utilised by firemen for the transmission of telephonic 
messages. Since then, the Committee stated, the chief officer 
of the brigade had obtained provisional protection for an 
improved appliance to effect this object, and the apparatus 
had been tried, with satisfactory resulta, with a fire alarm 
connected with the chief station. The Post Office officials were 
also satisfied with the experiments, and the chief officer now 
suggested that an extended triul should be made with the fire alarms 
connected with 10 stations. The Committee intimated that the Post 
Office authorities were prepared to fit fire alarm posts with micro- 
phones, and plug holes for telephones, and to provide plug holes in 
the corresponding indicators in the fire stations for an annual rental 
of £31 15s. per 50 posts. The Post Office anthorities had also sub- 
mitted an estimate for providing and maintaining portable telephones, 
but the chief officer suggested that these should be purchased out- 
right at 22s. each for quantities of 50. On the recommendation of 
the Committee it was decided to accept the offer of the Post Office, 
and to purchase 50 portable telephones, with cords and jacks. 


Lonpon TELEPHONE SERVICE. 


The Highways Committee reported having had under consideration 
a letter from the City Corporation forwarding copy of a resolution 
passed by that authority, that application ba made for a license to 
establish а telephone service in conjunction with the London County 
Council and other local authorities within the London telephone 
area.” The Oorporation asked the Conncil to appoint six representa- 
tives to attend a conference at the Guildhallto consider the subject, 
and, if possible, to make the necessary arrangements. The Highways 
Committee recommended and it was resolved to appoint representa- 
tives to be present at the conference. 


ELECTRIC TRACTION. 


The Parliamentary Committee submitted the following report :— 
The Highways Committee have forwarded to us a memorandum 
requesting that steps may be taken for the insertion in the Council's 
General Powers Bill of next session of a clause or clauses to enable 
the Council to use electrical traction on all or any of its tramways, and 
for that purpose бо re-construct the tram lines, and erect and place in, 
under, or over the roads such apparatus as may be neoessary. The 
powers required are similar to those conferred by sections 22 and 24 
of the North Me Шап Tramways Act, 1897, excluding the 

roviso to section 24, which makes that section inapplicable to 

ndon. As the notices of the General Powers Bill contain no refer- 

ence to this matter, the desired power can only bs obtained by means 

of a petition to Parliament for leave to insert additional provisions, 

ot by the promotion of a separate Bill, which will require а suspen- 

sion of the standing orders of Parliament. We are not prepared at 
D 
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onoe to decide which of these courses should be taken, but having 
regard to the urgency of the request of the Highways Committee, we 
think we should be authorised by the Council to give effect to their 
wishes, and we recommend—That the Parliamentary Committee be 
authorised to seek powers in the next session of Parliament, either 
by а separate Bill or by the insertion of provisions in the General 
Powers Bill, to enable the Council to use electrical traction on all or 
any of its tramways, and for that purpose to re-construct the tram- 
lines, and erect and place in, under, or over the roads such apparatus 
as may be necessary. 


LEGAL. 


ELECTRIO CONSTRUCTION ConPoBATIOM v. THE IMPERLUL 
i Tramways COMPANY, LIMITED. 


Tars isan action for injunction to restrain the defendant company 
from infringing a patent in connection with electric tramways ; and 
on Friday, December 16th, a motion for interim injunction, pending 
the trial of the action, was mentioned before Mr. Justice Stirling in 
the Chancery Division of the High Courts. 

Mr. FLETCHER Movrros, Q C., M.P., for the plaintiffs, said that 
further affidavits had just been filed by the defendants, which the 
plaintiffs had not had time to answer, and, therefore, they were not 
ready to proceed with the motion. To eave the time of the Court, 
however, be would suggest that, there being a question to be tried, 
the motion should stand over till the trial, and that the trial should 
be advanced. 

Mr. Jenkins, Q O., for the defendants, said he could not assent to 
the course soggested. Не saw no reason why the case should not take 
tbe ordinary course now, as the matter had been going on for four 

ears. 
d Mr. MouLTON remarked that the patent was one of very old date. 

Mr. JznEIss said it would expire next August, but if the plaintiffs 
proved damage the Court would give them their relief. 

His Lorpenre said he saw no reason why the action should not be 
at once set down for trial, with liberty to the parties to apply to have 
the trial advanced. In the present state of business in his Court, 
however, be could not hold out much hope that the case would be 
reached before next August. 

It was accordingly arranged that the motion should stand over until 
the trial, with liberty to apply to have the trial advanced. 


GoLD v. WINTER. 


Ix the Westminster County Court on Friday last, the case of Gold v. 
Winter came before His Honour Judge Lumley Smith, Q.C., which 
was а claim for £75, balance of a commission of £100, in reference 
to an electric light order. 

Mr. C. P. Rosz-InNrs was counsel for the plaintiff, and said the 
claim was for £75, which was the balance of £100 commiesion due 
to the plaintiff. It seemed that in 1891 the Chiswick authorities had 
obtained a provisional order, and Messers. Bourne & Grant bad 
obtained the option under that. Nothing much bad been done, and 
the Chiswick Council was afraid they would lossit. His client came 
upon the scene, and defendant arrarged to pay him a salary and 
£100 as commission upon each provisional order he was instramental 
in introducing to bim, and which he obtained the option of. He went 
to many places, and among them Chiswick. He saw an electrical 
engineer—a Mr. Trentham—and he thought he would be able to do 
something in the matter. By the introduction thus brought about 
tbe provisional order was obtained by the defendant from Bourne’s. 
All his client had had was £25. 

Henry S. Gorp, of 120, Ackerman Road, Brixton, gave evidence 
that the interview took place at defendant's office in Norfolk Street, 
Strand, in the presence of Mr. Prersland. He then deposed to the 
arrangement stated by his counsel. In consequence of this arrangement 
he asked him to go to Chiswick, but he said he thought it was useless, 
but he went and saw Mr. Trentbam, and he communicated with 
Bourne & Grant, and placed Mr. Trentbam in communication with 
the defendant, and told defendant Mr. Trentham knew someone at 
Bourne’s, and be thought that through bim he would be able to get 
this business. Defendant subsequently got the option of the order, 
and that be sold to Mr. Brooke-Hitching, and for that he got £1,000 
in cash, and if a company wae formed within tix months he would 
get £1,000 in shares; if not, he would have the cash. He believed 
he had bad the whole £2,000. Defendant discharged him after 

aying him £25, because he had stood up for Mr. Trentham, who 
Bad only come into the business on condition that he was to be 
the consulting electrical engineer in the matter. 

His Honour: Has Chiswick got the electric light yet? 

Mr. Roex-IsxEs: They are playing with the option. It has been 
resold for £5 000. 

Oross-examined : Mr. Pressland was an engineer, and was present 
at the conversation when the arrangement was made at the 
defendant's place in Norfolk Street. Defendant promised him а 
salary of £3 a week and all disbursements and £100. He entered 
into an engagement with Messrs. Sax, and there was an action which 
was settled. He had been secretary of the Lambeth Ratepayers’ 
Association for three years, which body was opposed to & monopoly, 
and wanted the parish to have the control of the lighting itself. It 
was absolutely untrue that he used his position аз secretary to the 
Lambeth Association to farther the interests of Messrs. Sax. He 
absolutely denied it. Mr. Winter was connected with Lambeth. 


He introduced Mr. Trentham to Mr. Winter, and Mr. Trentham 
brought the matter about by introducing Mr. Winter to Bourne's, 
Defendant psid him his salary all through. 

Mr. TRENTHAM, а mechanical engineer, of Victoria Street, B. W., 
said plaintiff called upon him, and eventually he was introduced to 
the defendant, who, though he had seen bim before, there had been 
no business relations between them. Through this he introduced 
defendant to Mr. Marke, of Bourne's, and he was to be appointed 
consulting engineer to the new company. He was not, so he brought 
an action against defendant and Mr. Brooke-Hitching, which was 
settled before going into Court. 

Cross-examined: He knew the engineer at Bourne's, and he intro- 
duced defendant to Mr. Marks in December last or January of this 
year. He knew those gentlemen were not acquainted with one 
another. He bad made Mr. Marke’s acquaintance just before. He 
introduced the business through Mr. Gold. He had never paid Gold 
anything on account of Chiswick. Plaintiff was in hisemploy in July 
ata : 

Mr. Roez-Isxzs called Mr. Brooke-Hitching, who did not appear, 
and a solicitor on hie behalf said there was no need, as he preduced 
the agreement. Mr. Brooke-Hitching did not know so much about 
it as he (the speaker), and it was only done with another object, viz., 
to bring pressure to settle the action. He produced the agreement. 

Mr. Roezg-Innxs said that was all he wanted, and it was put in. 

His Honour raid Mr. Pressland must be present, and he would 
take the evidence of such of the defendant's witnesses as was desired. 


Mr. G. Своүрон MABES, a consulting engineer in London and 


Birmingham, said in 1896 he was acting for Mr. Bourne, who was 
the largest shareholder in Bcurne & Grant, Limited, and he had 
instructions to sell the option, owing tothe death of Mr. Grant. This 
was advertised and he received severa! replies, but the purchase was 
not carried out until 1897. He first saw defendant in December, 
1897, and atthat time be bad not seen Mr. Trentbam or heard of 
him. Defendant came alone to see him, and he said, in answer to 


witness's questions, the matter had been brought under his notice. 


This was not а sale of the option, but of the shares of Mr. Bourne in 
the company. A few days later he called again with Mr. Trentham. 
The sale took place to Mr. Winter. | 

By his Honour: Those who bought the shares really bought the 
option. 

Cross-examined: The option would have expired in two months 
from the date of sale. Hiscompany got the option in 1893. Winter 
sold to Brooke-Hitching. The assets of this company included pro- 
visional orders at Aberystwyth and Chiswick. Instead of Trentham 
bringing Winter it was the other way about. 

The case was aojourned for the attendance of other witnesses. 


BUSINESS NOTICES, &o. 


Agency Notice.—The firm of Heddernheimer, Kupfer- 
werk vorm F. A. Hesse Воеһре, Heddernheim, nr. Frankfort, have 
appointed Messrs. De Grelle, Houdret & Co., of 130, London Wall, 
E.C., agents for the United Kingdom. А list has just been brought 
out in English, giving particulars of their copper sheets, disce, rods, 
wire &nd wire ropes, fire box, stay rods, &c. In tabulated form 
details are given of breaking strain and resistance, weights and 
sections of copper and bronzs wires. 


American-made Electrical Machinery.— Writing upon 
the very interesting subject of exports of American electrical 
machinery, Sell’s Commercial Intelligence says that the American ex- 
ports of electrical machinery in 1898 are likely to total out much in 
excess cf those of any previous year. The trade is growing, not only with 
England, but with the British colonies, especially with South Africa 
and New Zealand. The growth of this industry in the United States, 
in fact, is so large and so general, that scarcely a vessel leaves New 
York in which there are not large consignments of electrical machinery 
and electrical appliances. The mines in the neighbourhood of Johan- 
nesburg have recently made large calls on the American manufac- 
turers, and at Cape Town and Port Elizabeth the electrical plante for 
street tramways have been installed by American firms. Cotton mills 
in Iodia, Japan, and China have also been fitted with electric lightiog 
machinery from the United States, and American electric locomotives 
for use in mines are being sent to all parts of the globe. Excepting the 
steel and oil refining industries, there is no industry in the United 
States which prides itself more on its ability to possess itselt of the 
trade of the world than the electrical industry. American manufac- 
turers of electrical machinery now aseert that they fear no com- 
petition, except that of other firms in the United States; in short, 
that the world is theirs. When asked for reasons for this supremacy 
over England, they reply that England has comparatively few large 
plants for turning out machinery of this kind; that American ma 
chinery is both cheaper and of better workmanship than electrical 
machinery made in England, and that some of their advantage 18 
due to the conservatism of the English people in adopting new 


devices. This conservatism, they explain, has so far accounted for 


the com parati smallness of the demand for electrical machinery in 
Englan 


9 
Bronze Medal.—We are informed that the “ Stewart 
enclosed aro lamp was awarded a bronge medal at the Esposizione 
Generale del 1898, which has just been held at Turin. We understand 
that this was the only medal awarded for enclosed arc lamps. 
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Electrica] Wares Exported. 
Win Енина Deo. 20TH, 1897 Wr Expme Dec. 20TH, 1898. 


в э. | £ 

Adelaide... is .. 17 0 Adelaide E .. 98 
Amsterdam... .. 45 0 Amsterdam . . ... 55 
Antwerp... - .. 105 0  Antwerp.. 9 .. 65 
„ Elec. cable. 900 0 Auckland i wes 294 
Bangkok i .. 413 0, Bombay... dos ... 240 
Beira ‘ies .. 122 0 Boulogne 885 .. 60 
Buenos Ayres. Teleg. mat. 100 0 Brisbane m . 129 
Brussels ... es .. 210 0 Calcutta aes .. 846 
Calcutta... 85 .. 211 0 Саре Toõẽw  .. .. 144 
Ospe Town  ... .. 34 0 Chinde ... 16 
Colombo... m .. 62 О Cbristiana 45 
Delagoa Bay. Teleg.mat. 180 0. Colombo 69 
Durban ... vss .. 1,310 0 Copenhagen 23 
„  Teleg. mat. ... 670 0 Durban ie .. 29 
ashing К 65 0 East London — 361 


Ghent ... ie .. 195 
| Halifax ... ius esc 27 
| Hamburg "e .. 120 
Hobart ... ds .. 103 
| Malta... " 229 
, New York Vis .. 36 


Fremantle M * 319 
„ Teleg. таё... 1,145 
Geraldton se .. 60 
Gibraltar T "TN Boe 
Š Elec. cable ... 2,300 
43 


Gothenburg... ses 
Hiogo .. A e. 35 | Ostend ... Sès .. 86 
Hobart . . 49 0 Port Elisabeth .. .. 95 


0 
0 
0 
0 
0 
0 
0 
0 
0 | Rangoon ТТ eee 92 
Melbourne is .. 49 0 eae $us 
Nagasaki. Teleg.cable 9,000 0 „ Teleg. mat.. 147 
Odessa des „ 180 0 , Singapore. Teleg mat. 117 
Port Elizabeth. Tel. mat. 121 0 Suez. Teleg. mat. 516 
Rotterdam 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


© 
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5 œ. H , Sydney ... E — 41 
Bt. Petersburg ... .. 882 | m Elec. cable ...1,625 
Bhanghai six . 656 Vigo. Teleg. malt. 45 
un Teleg. mat.... 137 Wellington .. 49 
Binga m 70 | i Teleg. mat... 579 
- Teleg. mat.. 25 | 
Bydney ... Ме e. 4923 
Townsville к .. 140 
Wellington. Teleg. mat. 1,808 
Yokohama gee e. 379 | 
Total £22,199 0 Tota] 46,414 0 
Foreign Goods Transhipped. 
Btockholm oes . £50 0 Bombay. 885 .. £50 0 
Brisbane. Teleg. mat... 148 0 
Sydney ... m .. 541 0 
Total £50 0 Total £739 0 


Bankruptey Proceed ings.— The Official Receiver for 
the Rochester and Maidstone districts (Mr. R. T. Tatham) is now 
going into the affairs of Mr. Thomas King, of St. Peter Street, Maid- 
stone, engineer, who has just filed his own petition in bankruptcy. 
The debtor commenced business in October of 1893, at 29. Western 
Road, Brighton, as ап electrical engineer, with about £500 capital. 
He subsequently removed his business to 126, Western Road, Brighton, 
and since then has been in business at Maidstone. According to the 
debtor's statement of affairs, his gross liabilities are now £2,497 
194. 6d. Toere are 134 unsecured creditors, to the amount of 
£2,103 13s. 5d. Three creditors are fully secured (£368 2-. 74.) with 
an estimated value of securities £538 2з. 7d ; on the other side, the 
assets show £1 13s. 9d. cash at bankers; £250 worth of stock and 
machinery; £25 furniture; good book debte, £570 8s. 6d.; doubtful 
debts, £306 17s. 7d.; and bad debts, £211 18. 6d. The deficiency is 
stated to be £994 1s. 6d. The debtor gives as the causes of failure 
loeses in his Brighton business and insufficient capital for tbe Maid- 
stone branch. The first meeting of creditors is to take place at 
Bankruptcy Buildings, Carey Street, Lincoln's Inn, London, on 22nd 
inst., at 11.15 a.m., and the public examination of the debtor is fixed 
for January 4th next at Maidstone, at 12 o'clock. Oa September 
27th last а meeting of creditors was held at 9, Fleet Street, London, 
at which an approximate statement of debtor's assets and debts was 
submitted, showing assets £2,442 3s. 94., and liabilities £2,117 23. 9d. 
It appears that at a subsequent meeting the creditors agreed to 
accept an offer of 20s. in the £ by instalments at 4, 12, and 18 months, 
pro ded debtor executed a deed of assignment. This he seems to 

ате declined to do, and the deed was therefore not executed. The 
debtor bas been and sued by several creditors lately. A 
bankruptcy petition was presented by one creditor, but that was dis- 
missed, because a receiving order had already been made against 
debtor. It is stated by the debtor that he filed a petition in the 
London Oourt about the year 1880, and he obtained his discharge in 
respect of that petition on September 17th, 1884. Debtor has kept 
а number of books. 
oe the failure of R. M. Houldsworth, company promoter, 7, 
nchurch Avenue, E. O., the debtor attended last Monday for public 
examination at the London Bankruptcy Court. Ia the ccurse of his 
2 the debtor said he was associated with the promotion of the 
i ritish Steam Generator and R⸗fuse Utilieation Company, Limited, 
ormed to work Livet's patent for prodacing electric light from town 
тн He made a loss of £5,630 over that promotion, and a con- 
derable portion of his present liabilities related to the patent and 
undertaking. His accounts showed liabilities £19,189, ranking 
against assets £3,909, bat the creditors bad accepted a scheme pro- 


viding for a composition of 7s. 6d. in the £, claims for about £9,000 
being first withdrawn. The examination was concluded. 

The creditors of Edward Baldwin Pym, electrical engineer, 
Bramham Gardens, South Kensington, late of Bar Chamber, Scar- 
borough, met at the London Bankruptcy Court on Monday last before 
Mr. Wildy, official receiver. The receiving order was made on the 
petition of Mr. G. Н. Berkin, restaurateur, 263, Regent Street, a 
creditor for £184. It was stated that although the debtor was repre- 
sented on the petition, he had not surrendered under the proceedings, 


and was believed to be now at Monte Carlo. А representative from 


the office of Messrs. Tatham & Pym stated that the debtor was in 
receipt of an income under the will of the late Wollaston Frank 
Pym, Esq., of which Mr. Guy Pym, M.P., was the executor, bat the 
income was alienable on bankruptcy. The meeting was adjourned to 
January 9th next, to enable other creditors to be present. 


Liquidation Notice.—At meetings held at Birmingham 
on November 23rd and December 8th, the members of Ohamberlain 
and Hookham resolved to wind up voluntarily for the purpose of 
reconstruction upon the terms of sn agreement submitted. Mr. J. 
Brown, of New Bartholomew Street, Birmingham, was appointed 
liquidator. 

Books Received.—‘Centrifagal Pumps, Turbines, and 
Water Motors,” by C. H. Innes, M.A. Manchester: Technical Pub- 
lishing Company. 3e. 64. 

“ The Christmas Catalogue of the Newsagent and Booksellers! Review.” 
190, Fleet Street, Е.О. 1s. Containing brief not icss of and c 4 ies of 
pictures appearing in many of the new Ohristmss books and 
magazines. 

" Electro-plater's Handbook," by G. E. Bonney. Third edition. 
London: Whittaker & Co. 


The British Schuckert Electric Company.—As was 
stated in our issue of December 9th, the British Schuckert Electric 
Company, Limited, has been registered in London with & capital of 
£200,000, the whole of which has been privately subscribed. The 
new company, which is promised very influential support, will devote 
itself principally to the working of concessions for electric tramways 
and central stations, as well as to the supply of plant for chemical 
and other industrial purposes. Tbe fact that the company has 
at its disposal the valuable technical knowledge and experience of 
the well-known Continental firm, the Electriziti's Aktien Gesell- 
schaft vormals Schuckert & Oo., of Nuremberg, is in itself a good 


recommendation and a fair augury for ite success. 


Lists,—O wing to improvements and economies effected 
in the manufacture of some of their standard machines, Messrs. 
Orompton & Co., Limited, are enab!ed to send out a list of revised 
prices and corrected slips for use in connection with their catalogue. 

The International Ventilating and Engineering Company, Limited, 
have sent us lists of Thompson's improved systems of ventilation and 


electric air propeller. 


Ediswan Entertainment.—The annual entertainment 
given by the Edison & Swan United Company to their employ «<3 is to 
be held to-night at Stratford Town Hall, West Ham. 


The Electric Construction Company. Limited.—A 
general meeting of the holders of the second mortgage debentures of 
the Electric Construction Company, Limited, was held at Winchester 
House, E.C., on Wednesday, 21st inst., for the purpose of passing an 
extraordinary resolution accepting an offer made on December let, 
1898, by the Electric Construction Company, Limited, to the trustees 
(the Electric and General Investment Company, Limited) to pay off 
on January 1st, 1899, the outstanding balance of that company's 6 per 
cent. second mortgage debentures at the rate of £103 per cent. and 
interest to December 3186, 1898, inclusive. 


Electricity in a Paper Mill—A large electric power 
transmission plant is being installed in the works at Gratwein, of the 
Leikam-Josefsthal Papier Gesellschaft, by Messrs. Ganz & Co., of 
Buda-Pesth. The plant will comprise a 1,0C0-H.P. compound engine, 
and a 1,000-kilowatt three-phase alternator. 


Fined.—On 20th inst, at Burslem, H. B. Phillimore» 
electrical engineer, described as manager to Messrs. R. W. Blackwell 
and Co., contractors for the British Electric Traction Company, was 
summoned at the instance of tbe Burslem Town Council for unlaw- 
fully obstructing the footway in Waterloo Road by making an 
excavation therein. For the purpose of carrying the overhead wires 
for the tramways, poles had been erected and defendant ordered his 
workmen to rectify one of these poles, without giving due notice to the 
boro’ surveyor. Evidence was given to show that several people had 
sustained injury through falling into the hole, which was from the 2nd 
to 5th inst. covered with loose boards. On 5th inet. the surveyor had 
the hole filled up. A fine of 20s. and costs for each offence was 


imposed—£5 14s. 6d. altogether. 


Large Order for Parsons Tarbines.—The following 
extract from the Pittsburg Times of December 2ad, 1898, is interest- 
ing as showing the increasing popularity of the Parsons steam 
turbine :—“ The United Electric Light and Power Company of New 
York gives a rush order for a 2,500 horse-power Parsons turbino 
engine, to be followed by four other monsters! Westinghouse Air 
Brake Company will also displace steam engines for them. Their 
surprising capacity and economy demonstrated! Great new industry 
here probable! The Westinghouse Machine Company has just 
received contracts for what are probably the largest turbine engines 
in the world. This is practically the first introduction in this country 
of this wonderful , and its manufacture promises to result in 
the establishment of one of Pitteburg's greatest industries. The 
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remarkable success attained by Charles A. Parsons with his turbine 
engine on the English torpedo boat Turbinia bas demonstrated the 
rising capacity and economy in their use over ordinary steam 
and in consequence the Westinghouse Machine Company, 
which owns the patents for the United States, bas determined to 
ush their manufacture and introduction here. The Westinghouse 
hine Oompany is now building three turbine engines, of 500 
horse-power capacity each, to drive generators and Tesla motors to 
be furnished by the Westinghouse Electric and Manufacturing Com- 
pany, for the replacement of a large number of steam engines at pre- 
sent used to drive the machinery of the air-brake company at 
Wilmerding. The Machine Company is also constructing, under & 
rush order, a Parsons turbine engine, the first of five of 2,500 horse- 
power each, to drive а 1,500-kilowatt multiphase generator for use by 
the United Electric Light and Power Company of New York City, 
which company will instal it on а block of land adjacent to its 
new station on the Twenty-eighth Street and East River. The 
capacity for this station has already been fully absorbed by the 
demand for electric light and power. These five new outputs, of an 
aggregate capacity of 12,500 horse-power, will raice the Twenty- 
eighth Street station capscity ot the United Company to 20,000 horse- 
wer, and will leave available the site of the adjacent Twenty-ninth 
Street station, the use of which was discontinued on: Wednesday. 
Mr. Parsons, the inventor of tbis type of engine, claims that it is 
much more economical in the use of steam than the ordinary type of 
engines, with the further advantage that the water, or condensation, 
may be safely returned to the boiler, since no oil whatever enters the 
engine while it is in operation. An advantage from the use of these 
turbine engines and generators may be appreciated from the fact that 
the five engines and generators of aggregate capacity of 192,500 
horse-power can be placed in about one the space now occupied by 
eight vertical engines of 1,200 horse-power, each with Westinghouse 
generators, now in operation at the Twenty-eight Street station. The 
Westinghouse Com s are said to be largely interested in the 
United Electric Light and Power Company.” 


Power Supply.—The County of London and Biush 
Company are distributing circulars in the St. Luke's, Clerkenwell, 
and Holborn districts, bringing to the notice of residente the great 
advnntages of electricity as & motive power. Buch matters as space 
ocaupied by motors, economy in cost and attendance, and convenient 
operation are referred to, and names of makers of motors, with the 
prices of same are given. The company charges 2d. per unit after the 
first hour at 6d. 


Receiving Order.—A receiving order was granted on 
December 14th on a oreditor's petition in re J. E. Liardet, engineer, 
ot Hyde Park Gate, Kensington Road. 


Wild v. County of London and Brush Company.— 
At the City of London Court on 19th inst, plaintiff, а labourer, 
sought to recover £50 damages for personal injuries caused by an 
explosion at а transfcrmer box in John's Street Road, on July 22nd. 
The defence was that the plaintiff ought to have worn the rubber 
gloves provided for him. J udgment for plaintiff for £15. 


A — — — X — 


ELECTRIC LIGHTING NOTES. 


Alloa, —The Burgh Commissioners last week resolved to 
adopt B scheme in connection with the proposal to introduce electric 
light into the burgh, the initial cost to be £8,000. 


Ashton.—Among the matters embodied in the minutes 
of the Electricity Committee as adopted by the Council last week 
was a proposal to appoint an assistant electrical engineer at £130 per 
annum. The British Insulated Wire Company was requested to 
submit prices for laying and making house service connections, and 
that the matter be decided by the Works Sub-committee. The town 
clerk forwarded correspondence between the Oldham, Ashton, and 
Hyde Electric Tramway, Limited, Mr. Clirehugh, and himeelf, rela- 
tive to the date when the Corporation would be in a position to 
supply current. It was resolved that the town clerk be instructed to 
report on the agreement between Mr. Clirehugh and the Corporation 
at the next meeting. That three months’ notice be given or taken to 
determine the engagement of the borough electrical engineer. It was 
resolved that the minimum charge of 19s. 4d. quarter for elec- 
tricity be abolished and struck out of the list of conditions. These 
matters were all approved by the Council. 


Barnsley.—The following tenders are, according to an 
exchange, recommended for acceptance for the supply of plant, &c., 
for the electricity works for the Corporation :—(Oontract No. 1) W. 
Arnold & Co., boilers, £3,260; (2) Johnson & Phillips, engines, 
dynamos, plant, &c., £8,030; (3) Pritchetts & Gold, storage bat- 
teries, &c., £1,819, and £70 Ay annum for annual maintenance of 
batteries; (4) British Insulated Wire Company, electrical mains, &c., 
£6,923 4s. 2d., and £110 per annum for maintenance. 


Bath.—At the City Council on 18th inst., in the course 
of a discussion re electric lighting matters, reference was made to 
Mr. Hammond's appointment as consulting engineer, several speakers 
saying that his services were no longer necessary. In the end Mr. 
Bush said tbat tbe Electric Lighting Committee had already taken 
steps in regard to the transfer of the duties now undertaken by the 
consulting engineer to the city electrical engineer. А report is being 


prepared on the subjeot. 


Belfast.—The total number of lampe now connected is 
$5,004, while there are 5,649 applied for, making a total of 40,653 
8-candle power. 


Bermondsey.—The Electric Lighting Committee re- 
ported to the Vestry оп Monday having received a letter from the 
Lee Board of Works, stating that it Ap to them that it would 
be convenient for representatives of the local authorities affected by 
the application of County of London and Brush Provincial Elec- 
tric Lighting Company for a provisional order, to meet in conference 
to consider the course to be adopted in regard to the matter. The 
Board pointed out that the districts concerned were Bermondsey, 
Deptford, St. Paul's and 8%. Nicholas, Deptford, Lsmbeth, and 
Lewisham, and they invited the Vestry to appoint one member with 
the clerk or other officer, to attend the conference to be held on 
January 5th. The committee stated that they had instructed the 
vestry clerk to reply that they had already decided to oppose the 
company’s application, and that they did not see that any benefit 
would accrue by attending the conference. On the motion of Mr. 
се ашап of the committee, the Vestry approved the sdoption 
о course. 


Bolton.—Mr. Arthur Ellis, the borough electrical engineer, 
and the electricity works staff are now busily engaged extending the 
electricity works in order to accommodate two 1,000-H P. engines and 
two 500-H.P. ditto, together with two 600-kw. and two 300-kw. con- 
tinuous current generators for tramways and lighting purposes. It 
is intended to change over tions of the town to continuous cur- 
rent, leaving the present ternating current plant to supply the 
residential districts. This will take place during next summer. It 
is hoped to have the trams running next year (35 miles of track). 
Besides the above plant, there are three Lancashire boilers in order, 
igi A feet, together with auperheaters, economisers, mechanical 

ers, 


Bradford.— The printing works of Messrs. Jobn Dale and 
Co., Limited, Bradford, have been equipped with electric lighting 
and driving plant. All the machines are driven by electric motors. 
The work was done by the Eclipse Brass and Oopper Company. 


Brentford.—The Middlesex County Council has referred 
it to the county solicitor to take the necessary steps with a view to 
obtain clauses excluding Brentford and Kew county bridges from the 
operation of the Brentford provisional order. · 


Brighouse.—The Electric Lighting and Destractor Com- 
mittee has just visited Wakefield and Oldham. 


Brighton.—Daring November the Lighting Committee 
appointed certain of their members to consider the question of 
appointing a deputy manager to take charge of the electricity works 
during the absence or illness of Mr. Wright, managing engineer, and 
applications by Mr. О. С. Fowler, mains superintendent; Mr. W. P. 
Tapper, electrical house rittings inspector ; and Mr. Joyce, chief clerk, 
for an increase in their salaries ; also as to the terms and conditions 
upon which the several officers employed on the electric lighting 
undertaking hold their respective appointments. As the result of 
their deliberations the sub-committee did not at the present time 
advice the appointment of any deputy manager, on account of the 
organisation of the undertaking, and the experience of Messrs. 
Fowler & Tapper. They suggested, however, an increase of Mr. 
Fowler's salary from £3 108. а week to £225 per annum, rising in 
12 months’ time to £250; that Mr. Tapper's salary be raised from 
22 15s. a week to £175 per annum, rising by annual increments of 
£25 to £250; also Mr. Joyce's salary be increased from £2 10s. а week 
to £150 annum. With reference to the terms and conditions 
upon which the several officers of the undertaking are employed, the 
report was that the whole of the staff, with the exception of Mr. 
Wright, are weekly servants, and that Mr. Wright's ent 1s 
determinable by one month's notice. It was not osed to alter 
hisagreement. The Lighting Committee adopted al suggestions 
of their eub-committee. The Council last week passed these recom- 
mendations after discussion. 


Camborne.—The District Council has resolved to assent 
to the proposed application of the Camborne Electricity Supply Oom- 
pany for a provisional order, on certain conditions. 


Canterbury.—The National Electric Free Wiring Oom- 
pany, Limited, have established a branch at St. Georges Lane, 
Canterbury, and are executing numerous orders for fitting premises 
with wires, &c., and other classes of electrical work. 


Cärdiff.—At а recent Town Council meeting, on the 
minutes of the Finance Committee being considered, Mr. Good 
objected to the payment of & sum of £885 to Messrs. Ferranti on 
certificates 1 and 4 of their contracts. Owing to the delay in oom- 
pleting the work, he contended that the Corporation had lost £3,000 
in revenue, and if they paid this money it would leave the Cor Port 
tion without remedy, inasmuch as the amount of penalty was во large. 
The engine in question had been two years and eight months in course 
of erection, and he asked that the payment should not be made until 
the completion о? the contract.— Mr. Applebee, the engineer, he 
was ectly satisfied with the construction of the machine, and it 
was doing good work at present. There were certain details which 
he suggested could be improved, and the contractors decided to cary 
them out. The usual 10 per cent. retention money had been reserved: 
Mr. Mildon asked whether these alterations were to be made s$ 
Ferranti's , and Mr. Applebee replied in the affirmative— 
After on, Mr. Good’s resolution was defeated. 
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Carlisle.— Last week the Council adopted a report of the 
General Purposes Committee, which stated that Messrs. Cowans, 
Sheldon & Oo. had asked whether the Corporation were prepared to 
supply them with electric motive power and upon what terms; and the 
committee bad decided to supply electric current for motive power at 
acost of 2d. per unit for the first 100,000 units per annum (460 volts), 
and bad referred the question of what reduction should be made in 
the event of more than that quantity being consumed, and what the 
charge ought to be in the case of the consumption being less, to a sub- 
committee to consider and report thereon. The tenders of 
Mackenzie Brothers for the supply of m arc lamp-posts for the 
fountain in Court Square for £16 and of Messrs. Crompton & Co. for 
special аге lamp ornamental bracket to be fixed on the existing pillar 
in the Market Place for £5 in accordaroe with designs by Prof. 
Kennedy had been accepted. The electrical engineer had been 
authorised to advertise for a staff for his department. He had also 
been requested to obtain from the different contractors various 
descriptions of necessary plant at а cost of £825; and to extend the 
electric lighting cable from Lowther Street to St. Paul's Square. The 
rent for the use of electricity meters had been fixed at 10 per 
cent. of the cost. The minutes of the committee contained the 
report of the sub-committee upon various systems of electric traction 
in operation in a number of towns, and also the committee’s resolu- 
tion recommending the adoption of the overhead trolley system, 
following closely the lines of that in operation at Dover, provided 
the Tramway Company undertook to obtain the electric current from 
the Corporation upon terms to be hereafter agreed upon, and subject 
also to such other conditions as the town clerk might consider neces- 
sary in the interests of the city. The Council had a long discussion 
re the trolley tramway question, and the recommendation of the 
committee was carried unanimously. 


Chatham.—Mr. John Hewett, C.E. (of the firm of 
Messrs. Harrap, Hewett & Duffield) has been appointed consulting 
engineer to the Town Council for the electric lighting of the new 
Town Hall, now in the course of erection on the Military Road, 
Chatbam. 

Chester.— Last Friday a Local Government Board 
inquiry was held re the Council's proposal to borrow £20,000 for 
electric lighting extensions. The town clerk said the Council bad 
already had loans amounting to £45,000, but had incurred an 
expenditure, owing to the laying of extra mains, lamps, &c., of 
£48,123. They were constantly receiving applications for exten- 
sions of the light to various districts in the city. At the last 
meeting of the Lighting Committee an application was received in 
respect of Parkgate Road. The Committee were contemplating 
extending the light to Handbridge, Eaton Road, Queen's Park, &c. 


Colwyn Bay.—Last week it was resolved that the Council, 
acting under the advice of Mr. Clirehugh, carry out an extension of 
the electric lighting, and that the cables (for public and private pur- 
poses) be confined to the main road from Coed Pella Road to Greenfield 
Road, Station Road, and Penrhyn Road. 

Dover.—The Town Council has resolved to light the 

lice atation, Court Hall, and the various rooms of the municipal 

uildings by electricity. 

Eastbourne.—The Town Council last week passed a 
resolution applying to the Board of Trade for a provisional order. 
It was remarked by the mover of the resolation that the application 
could be abandoned at any time if they came to an amicable arrange- 
ment with the electric light company. 

Epsom.—The Lighting Committee of the District Council 
recently visited Harrow for the purpose of obtaining reliable informa- 
tion in regard to electric lighting, as the population of that town is 
nearly the same as at Epsom, and came to the conclusion that electric 
lighting was desirable for Epsom. Mr. Hawtayne’s 1896 report to the 
Council was looked up. In that report the estimated coat of the under- 
taking was given as £14,980, and the estimate of the probable receipte 
£2,178. The plant as arranged would be of ample siza to deal with 
the whole of the public lighting ín addition to providing 5,000 private 
lamps, and room would be left for putting in an additional plant when 
required. The oommittee recommended tbat Mr. Hawtayne be 
instructed to prepare specifications of the necessary works to be 
carried out in all the streets mentioned in the compulsory area, and 
the whole of the district as at present lighted by public lamps; that 

be advertised for. In view of the importance of the matter, 
& special Council meeting was to bs held yesterday to consider it. 


. Fladbury.—The Parish Council has been considering the 
lighting question. Some members have been recommending the use 
of water-power in connection with electric lighting. 


Gillingham.—The Survey Committee last week advised 
the District Council that the question of lighting the streets with 
electricity be adjourned, the clerk to prepare а return giving the 
relative cost of electricity and gas. This has been agreed to. 


Greenock.—In submitting a preliminary report for the 
electric lighting of Greenock, Mr. Fedden, engineer, suggests that 44 
public lamps be erected between James Watt Dock and Grey Place, 
to take the place of 80 gas lamps on the main line, and about 40 
down the side streets. The plant, including mains and buildings, is 
estimated to cost £25,000, and spare ways about £5,000 more. 


Hackney.—The Kingsland Steam Worke, Limited, have 
asked the Hackney Vestry to allow the Shoredich Vestry to supply 
their premiees with electricity. As the works are in the Hackney 
district the Vestry has declined to consent. It is to be hoped that 
the Hackney Vestry will soon be in a position to proceed with the 


erection of plant, &c., for its own installation. It bas been delayed 
far too long already, seeing that the Vestry was elected primarily for 
the purpose of installing a municipal lighting plant. 


Hampstead.—So successful has been the electric light- 
ing undertaking of the Hampstead Vestry, that tbe Oommittee 
reported at the last meeting that, owing to the great increase in the 
number of consumers, they were of opinion that it was necessary to 
now make provision for the extension of the buildings at the central 
station. In support of this opinion they stated that:— 


The station commenced with plant capacity of ... .. 420 kw. 
In August, 1895, a further plant was ordered, of capacity 200 ,, 
» May , 1896 55 » 57 id 300 » 
„» November, 1896 „ - " .. 300 

„ April, 1898, two further plants were ordered, of capacity 700 „ 


Which, when complete, will give a total of s .. 1,920 „ 
Of the original 420 kw., а 20-kw. plant has been sold  ... 20 „ 
| Leaving eee eee eee 1,900 ГТ 


— 


while at the end of 1895 there were only 246 consumers with 19,407 
8-C.P. lamps, there are now 1,145 consumers with 74,000 lamps. This 
large increasing ratio prompted them toreport: “That they had con- 
sidered various alternative schemes for extending the buildings and 
providing the plant necessary to meet the possible demand, and were 
of opinion that the best mode is by the erection of two boiler houses, 
with engine room in centre, capable of eventually containing 4,000 
additional horse-power; this would give about 2,500 kw. capacity, 
with exciters, &c., and, with the present plant, supply a total of about 
248,000 8-C.P. lamps; and they therefore recommended “that the 
Lighting Committee be authorised to prepare and lay before the 
Vestry plans for the extension of the central station, with a view to 
the provision of additional plant of 4, COO horse-power for both engines 
and boilers.” After a long discussion the Vestry decided that this 
should be done. 

At the same meeting the Vestry settled the vexed question of a 
reserve fund for their electric lighting undertaking by deciding almost 
unanimously: “ That the whole of the net profits from time to time be 
set aside to form a reserve fund until the same reaches 10 per cent. on 
the capital outlay, and that such profits be invested as and when the 
Finance Committee shall decide and in such securities as the Vestry 
may from time to time tbink fit." Inthe course of the discussion, it 
transpircd that the net profit from the inauguration to Lady Day, 
1898, was £2,820 133. 14d., made up as follows :—Profit on second 
15 months’ working (to March, 1897), £1,831 15s. ; profit on 12 months’ 
working (to March, 1898), £3,905 3s. 41. = £5,736 183. 4d.; less 
deficit on first 15 months’ working (to December, 1895), £2,916 68. 34.; 
net profit at March, 1898, = £2,820 13s. 1d. These figures do not 
include the aid received from the lighting rate, £1659 63. 11d., for 
the reason that at the meeting in question the Vestry decided that 
this sum be at once recouped to the lighting rate out of the electric 
light revenue account, 


Haslingden.—At a recent meeting of the Town Council, 
the Mayor remarked that if the electric lighting scheme proved a 
success, it was proposed to extend the use of electricity to the running 
of the trams. Consequent on the proposal of the Accrington Town 
Council to buy out the company, there has grown among the Has- 
lingden Town Council a feeling that inasmuch as the several Oor- 
porations through whose boroughs the company run have certain 

wers of purchase the company ought, when the time comes, to be 

ht ont by the Corporations jointly. Each could supply electrical 
energy from its own electrical stations, for Accrington, i ; 
ex Rawtenstal are each seeking powers to provide the electric 
light. 
Hyde.— The Town Council will not consent to the 
application by the Electrical Power Distribution Company for a 
provisional order, as it has a scheme of its own under con- 


sideration. 


Il fracombe.— The gas company was on Monday to have 

1770 = interview with the District Council with respect to electric 
gnung. 

kensington and Notting Hill.—At tbe meeting of the 
Kensington Vestry on 14th inst., the Law and Parliamentary Com- 
mittee presented a report dealing with the Kensington and Notting 
Hill Electric Light Bill, in wbich they stated that the scheme con- 
templated the purchase cf land in various parts of the parish for the 
erection of generating stations, and that the Vestry would be returned 
as dissenting from the scheme with the object of securing their locus 
standi, and the Committee had given directions for the notioe and 
plan to be brought before the В Electric Lighting Oommittee 
for their consideration in connection with tho negotiations which are 
at present proceeding between that Committee, on behalf of the 
Vestry and the company.—Mr. Leach stated that he had received а 
large number of protesta with regard to the site, and he moved that, 
with reference to this particular site, it should be referred to the Law 
and Parliamentary Committee to consider the serious objections 
which were likely to be argued by the residents, and to report as to 
the Vestry offering this portion of the scheme tbe most strenuous 
opposition. After discussion the motion was carried. 


Kingswood (Bristo)).—An accident at Kingswood ex- 
tinguiehed the electric lighting there on Mondsy evening. The 
system has no connection with the electric lighting at Bristol, and 
the conductors are carried overhead, the streets being illuminated b7 
incandercent lamps. A runaway horse harnessed toa trolley collided 
with one of the pillars and overturned it. The strain brought down 
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several other poles, and it is said the lighting wires in their fall came 
into contact with the trolley wires of the Kingswood and Bristol 
tramway. The electric lighting current was turned off, and part. 
of Kingswood streets plunged into darkness. 


Leeds.—The purchase of the Yorkshire House-to-House 
Electricity Company's business was completed by the Leeds Oorpora- 
tion on Thursday, December 15th. The total amount of money 
transferred for the undertaking was £222,987 183. 

The Corporation Electric Lighting Department is sending out 


notices to the effect that "the undertaking of the Yorkshire House- 
to-House Electricity Company, Limited, has been transferred to tbe ` 


Corporation as from October let, 1898. Accounts for goods supplied 
and work done on and after that date should be rendered to the Cor 
poration at 1, Whitehall Road, Leeds. | 


Limehouse.—The District Board of Works Works Com- 
mittee has considered the question of applying for a provisional order 
for electric lighting, and has further adjourned the matter. 


Lincoln.—Lincoln was supplied with the electric light 
for the firat time on Wednesday evening. This week the City Council 
are applying to the Local Government Board for power to borrow & 
further sum of £19,000 to extend the cables to other parts of the 
city. | 


Maidenhead.—Messra. Buratall & Monkhouse’s report 
and estimates re electric lighting are in the hands of the Town 
Council, who will shortly consider the matter. . 


Manchester.—The Manchester papers say that owing to 
an explosion in the neighbourhood of St. Peter's Church, there was 
an interruption of the supply of the electric light on Sunday. The 
arc адра in Albert Square and other lights were temporarily extin- 
guished. 


Marylebone.—On Monday, at the Board of Guardians, 
the Workhouse Committee recommended that advertisements be in- 
serted inviting tenders for the electric lighting of the front blocks. 
The architect estimated that the cost would be £1,200.. The recom- 
mendation merely refers to wiring and fittings; the question of cur- 
rent supply will be decided later. The resolution was carried. 


J Míddlesbrough.—At last week's meeting of the Electric 
Lighting Committee a letter was read from the Board of Trade 
approving of the scheme recommended by Mr. Hammond for the 
electriclighting of the borough. In response to tbe advertisement 
for tenders for plant 62 were received. Mr. Hammond said his 
estimated cost for this part of the work was £22,138, and the most 
acceptable tender sent in amounted to £21,967, or £460 below his 
estimate. It was decided to refer the tenders to a sub-committee to 
report upon to the next meeting. 


Middlesex.—The Middlesex С.С. have resolved to. oppose 
the provisional orders now being applied for by Twickenbam, 
Finchley, and Hendon. A similar resolution with regard to light 
railways has also been arrived at, the intention being in both cases to 
get a locus standi. | | 


Morecambe.—Ata recent District Council meeting it was 
stated that the Electric Lighting Committee were going in for steam 
turbines. It was resolved to accept the following tender for extensions 
of plant:—For section A, Thomas Parker, Limited, £484; B,C. A. 
Paraone, £245; C, C. A. Parsons, £2,280 ; D, Thomas Parker, Limited, 
£486; E, Thomas Parker, Limited, £985; total, £4,480. The 
Cvuncil is considering the question of free wiring. 


Muss Side.—At the last meeting of the District Council, 
the clerk said that he had received a reply from the Manchester Cor- 
poration, expressing the regret of the Electric Light Committee af 
the delay which, from causes over which they bad no control, had 
occurred in connection with the installation of the electric light in 
the district of Moss Side. The Corporation had not yet received the 
sanction of the Local Government Board for the borrowing of the 
necessary money. The letter also added that the committee would 
take immediate steps for proceeding with the work. 


Newport.—The office manager’s monthly report shows 
that his canvass during the past month has bronght orders for the 
equivalent of 820 8-C.P. lamps, bringing the total number of lights 
connected and on order up to the equivalent of 21,425. From 800 to 
1,000 lights will be required at the new hospital on Cardiff Road. 
The borough electrical engineer has reported that the emergency 
plant will be ready for ronving on the load in the course of a week or 
ao. The capacity of the plant, exclusive of the reserve, is 300 kilo- 
watts. The highest load yet reached was attained during the past 
month, viz , 330 kilowatts. The Westminster and Union Insurance 
Offices had agreed to accept the insurance of the electric light station, 
including the extensions, at 5s. per cent. The total amount of 
the insurance proposed at preeent is £27,500. Mr. Stephen Taylor, 
of Llanarth S:reet, bas complained of alleged damage caused to him 
ard his business by the noise from the electricity works, and his 
solicitors have asked what the Committee were prepared to do in the 
matter. Instructions were given to the town clerk to defend any 
action which may be taken, and the chairman and vice-chairman 
have been authorised to take certain steps in the matter. A later 
meeting of the Electricity Committee had before it the matter of the 
Brighton cbarging system, end it was resolved that the question of 
adopting the suggested method cf charging be deferred for a period 
of 12 montbs, and that in the meantime demand indicators be fixed 


upon the premises of а few consenting consumers as an experiment ; 
the system of charging in respect of such premises to remain unaltered 
during the experimental period. 


Newton Abbot.—At last week's meeting of the District 
Council the Lighting Oommittee presented their report on the pro- 
posed electric lighting installation by Edmundson's oration. A 
sub-committee had been appointed, and Mr. Hancock had advised the 
Council on the matter. A series of clauses had been drawn up for 
submission to Edmundson's Corporation, who were applying for а 
provisional order to carry out the undertaking. These clauses pro- 
vided that the undertaking should not go beyond the Council's dis- 
trict, and referred to the question of charges, purchase of under- 
taking, &c. The adoption of the report was agreed to. 


North London Electricity Company.—The large 
echeme which was proposed by this company for the supply of 


. electricity in a number of North London districts bas been with. 


drawn for the present. The company has lately notified the 
Edmonton, Southgate, Enfield, and other authorities to this effact. 


Norwich.—We understand that on Friday last consider- 
able inconvenience was caused at the post office, hotel, and other estab- 
lishments through the fajlure of the electric light. 

. The directors of the Electric Light Company are asking consumers 
not to ute more light than is necessary during the Christmas season 
owing to the very heavy demand upon their plant and mains. 


Oldham.—The Electric Light Committee last week 
visited a number of sites for the purpose of selecting one for electric 
light and tramway power station. Prof. Kennedy will shortly visit 
the town and go into a scheme. | 


Paddington.—On Tuesday at the meeting of the Vestry 
the Electric Lighting Committee reported as follows: That this 
Committee, having considered the letter from the Metropolitan 
Electric Supply Company of the 8th ult., are of opinion that unless 
the Vestry аге prepared to purchase the Paddington undertaking of 
the company, no advantage can be obtained from further communi- 
catiog with the company on the subject; but your Committee, at the 
same time, are fully aware that the Vestry might fiud it difficult to 
say whether they will buy or not until the probable terms of sale 
are made known tothem. Underthese circumstances your Committee 
solicit further and definite instructiong as to the wishes of the 
Vestry.” After discussion, Bir George Fardell moved that the Vestry 
are not prepared to giva any further instructions, the reference being 
left in the hands of the Committee for them to report thereon or 
otherwise, as they may decide. This, having been seconded, was 
carried. Sir George Fardell then moved that with regard to the 
electrical energy, &c., recommendation of the Committee, to add: 
„That a letter be addressed to the Metropolitan Electric Bupply 
Company, asking them when they propose to fulfil their obligations 
under the provisional order of 1890 ; and further, the attention of the 
London County Council be called to the fact that no testing facilities 
bave been provided." A member moved an amendment: —“ That inas- 
much as the Metropolitan Electric Supply Company have failed to 
perform their obligations the Electric Lighting Oommittee be 
authorised to take any steps they may deem advisable to obtain a 
provisional order. Ona vote being taken, the amendment was lost. 
Bir George Fardell's resolution was carried. 


Partick.—Tie agreement entered into between the 
Glasgow Corporation and the Partick authorities for the supply of 
electricity to the burgh provides that the Corporation shall repay to 
the Commissioners the costs incurred in respect of the provisional 
order. The prices charged are to be the same to private consumers м 
in the city, while that for public lamps is to be settled by agreement. 
If the Corporation any year exercise their option of applying any of 
the surplus revenue to the improvement of the city, a proportionate 
amount is to be paid to Partick, to be applied to like purposes in that 
district. A similar arrangement is made as to deficits. 


Perth.—The Electric Lighting Committee recently 
prepared a circular for sending to various companies requesting them 
to state the conditions on which they would be p d to lease the 
order. The Police Commission has been communicating with Mr. 
Hawtayne on the question of terms upon which he would act as 
advising engineer if the Council resolved to lease the provisional 
order to а company. Mr. Hawtayne replied that he understood that 
the question had been arranged before, and that they were to amount 
to 5 per cent. on the contract value of the works, whether the powers 
were leased to a compeny or carried out by the Commissioners tbem- 
selves. The Council has resolved to pay Mr. Hawtayne's account up 
to date, and to inform kim “that he bad not as yet been appointed 
engineer for the scheme, further than that they now agreed to issue 


forms of tender and sprcificatiors to the companies as recom- 
mended." 


Plymouth.—At the last Council meeting Alderman 
Radford, in presenting the report of the Electric Lighting Com- 
mittee, eaid that he quite anticipated that the electricity works 
buildings would be complete by March or April next, and the instal- 
lation in full working order. In reply to a question as to whether 
the rumour that he bad under-estimated the work to the extent of 
£10,000 was correct, the borough electrical engineer, Mr. Rider, said 
that on the plant there was no excess, but in the building operations 
there had bren a considerable increase in the cost, amounting 
| perhaps to 10,000, for which he was responsible, The full estimate 
was £46,000. 


Portmadoc.—A member of the Urban Council is bring: 
ing the question of electric lighting before that body. 
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Portsmouth.—At a Town Council meeting last week 
the Electric Lighting Committee recommended that application be 
made to the Local Government Board for sanction to borrow £18,000, 
being a farther portion of £40,000 which was previously sanctioned 
by the Council for the purpose of additional machinery and plant at 
the electric light station. Alderman G. Ellis, J.P. (chairman of the 
Committee), in moving the adoption of the report, said he was happy 
to be able to tell the Council that the estimated namber of lamps 
they expected would be ра up by the end of the year had been 
exceeded, and the demand was so heavy that tbe staff was unsble to 
meet it. They had already 20,000 lights on the engines fixed in 1897 
for 30,000 lights. In 1897 it was suggested to the contractor that he 
should book them an engine for 1899 if be would supply it at the 
same price. The contractor had agreed to supply them with a new 

at the price cf the last one. Mr. Ellis added that he bad no 
doubt the Committee wonld show a coneiderable. and handsome 
balance at the end of the year. The Committee's recommendation 
was adopted. . 


Saw-mill Lighting.—Messra. Jewson & Sons have 
installed the electric light at their Southtown saw-mills and yards, 
and on Wednesday last week it was used for the first time. 


Rhyl.—Mr. J. L. Owen, in his report re an electric 
lighting scheme, puts the estimated cost of an installation for Rhyl at 


£16,679. 


Rothesay.—The Electric Lighting Committee recently 
asked the Council to agree to their inviting offers for the scheme 
recommended by Mr. T. C. Fulton, the engineer, at acost of about 
£6,500. After a prolonged discussion, the Council adopted an 
amendment asking for further information. 


Ryde.—The Town Council is opposing the appli ation of 
the Ryde Blectric Light and Power Company for а provisional 


Santiago.—According to Sell’s Commercial Intelligence, 
a syndicate of English and German capitalists is to take charge of 
the electric lightiog and railways of Santiago. Power will be taken 
from the Maipo river. Something like a million and a quarter 
sterling is invested in the enterprise,and work hascommenced, Par- 
chaees for the undertaking will be made іп England, Germany, and 
the United States at an early date. 


Shorediteh.—The Lighting Committee informed the 
Vestry at a meeting on Tuesday, that they had considered reports 
from Dr. Mansfield Robinson, vestry clerk, and from Mr. Newton 
Russell, chief electrical engineer, on the subject of acquiring a site 
for the building of a new generating station. Ав a result, the Com- 
mittee submitted the following recommendations :—(1) That it is 
desirable that an additional site should be acquired by the Vestry, of 
sufficient size, and in such a situation in regard to railway or canal 
accommodation as to be suitable for meeting the increasing demands 
of this parish for electric light and power; (2) that the vestry clerk 
be instructed to approach the Ironmongers' Company with a view to 
the purcbass by the Vestry of their property, known as the Iron- 
mongers’ Almshouses; (3) tbat a specification be prepared by Мевагв. 
Kincaid, Waller & Manville, under the terms of their letter of 
January lOth last, in conjunction with the chief electrical engineer, 
with a view to obtaining tenders for two 750-kilowatt sets of engines 
and dynamos, with necessary boilers and switch gear, &c., in pre- 
paration for the new station. When the question came up for discus- 
sion the Vestry resolved itself into committee, and considered the 
recommendations in private, although the secrecy appeared to solely 
surround the second proposal made by the Committee. 


Slough.—The District Council has resolved that an elec- 
trical engineer be employed to prepare a full report on electric 
lighting. 

Southampton.—The electrical engineer bas reported to 
the Committee of the Town Council having charge of the electrical 
works that the number of units sold during November was 31,580, 
an increase of 30 per cent. over the number sold during the corre- 
sponding month of the previous year. 


Stirling.—The National Electric Free Wiriug Company 
is conferring with a sub-committee re electric wiring. 


Sunderland.—The Guardians’ House Committee is con- 
sidering the cost of lighting the new infirmary at the workhouse by 
electricity. | 

Surbiton.—After communicating with the District 
Council re its provisional order, the Board of Trade has resolved 
to defer the consideration of the question of revocation for a year. 


West Ham.—At last week's Town Conncil meeting a 
long report by the electrical engineer was brought up by the High- 
ways Committee. Mr. Steinitz, in the first place, pointed out that 
the heaviest part of the load was in Woodgrange Road, at the extreme 
end of the feeders. To enable the department to Keep the pressure 
there within the Board of Trade limits he proposed to lay a feeder 
from the central station to the Upton Lane chamber. The committee 
recommended that the proposal be approved, and that the route be 
vid Btephen’s Road, Plaistow Road, Grafton Road (north), Terrace 
Road, Stopford Road, and Upton Lane; also, that on the portions of 
such route suggested by the electrical engineer, the cables be laid in 
earthenware pipesand a spare line of pipes laid to avoid the necessity 
for subsequent frequent openings of the road. The cost of this work, 
estimated by the electrical engineer at £3,000, will be covered by the 


loan already sanctioned. The electrical engineer made a number of 
important 


suggestions for extending the present lighting scheme. 


The committee recommended that the extensions recommended by 
the electrical engineer be approved ; aleo in connection therewith that 
the mains be laid in High Street from Stratford Bridge to the borough 
boundary at Bow Bridge. The total cost of the whole of these extensicns 
is estimated by the electrical engineer at £51,000. Having regard to 
the special character of the plant to be provided, they recommend 
the Council not to advertise the various contracts, and having 
carefully considered tbe difficulties which have arisen їп starting the 
present plant, the suggestion іа the electrical engineer's report, 
with regard to obtaining the engines and alternators from separate 
makers, be adopted, and the Oouncil approve of the combination 
of McLaren’s engines and Ferranti’s alternators, providing satis- 
factory tenders can be obtained from the firms named on 
specifications to the satisfaction of the electrical engineer. Babcock 
and Wilcox’s tubular boilers to be used, providing satisfactory 
quotations can be obtained. Messrs. Ferranti are to be instructed to 
carry out the extension of the switchboard, subject to their tender 
being satisfactory. The contract for the additional cables to be given 
to the British Insulated Wire Company, at the prices at which they 
supplied the cables already laid. The new mains to be laid by the 
Council’s own workmen, under the direction of the electrical engineer. 
The Brush Company's transformers to be again adopted, subj-ct to a 
satisfactory contract, and the transformer chambers constructed b 
the Oouncil’s own workmen. The recommendations were adopte 
The electrical engineer also reported :—" The expenses in connection 
with the central electric light station, from September 29th, will 
naturally be charged against our revenu», when we have one. This 
would be distinctly unfair to the department, as it is entirely owing 
to Messrs. Ferranti that we have not been earning а revenue, at least 
sufficient to cover these charges. I think, therefore, it would be well 
if you instructed me to write to Messrs. Ferranti, informing them 
that we propose to deduct all our men's time, the cost of all the oil, 
coal, water, &c., from their contract price." This was agreed to, on 
the recommendation of the Committee. 


Westminster.—The Works and General Parposes Com- 
mittee of the Westminster Vestry recently reported the receipt of a 
letter from the Westminster Electric Sapply Oorporation, Limited, 
making proposals for public lighting in the parish. A report has been 
presented by the surveyor, who is of opinion that the Vestry should 
not delay in securing to themselves a sufficient plant, &c., for the 
purpose of generating electricity for lighting and other matters, and 
they shoald be cantions in entering upon avy undertaking which 
will hamper them in the near future should this policy be adopted. 
The Vestry decided on the committee’s recommendaticn that they 
E unable to entertain any one of the proposals in their present 
orm. | 


Whitechapel.—The District Board on Monday sppointed 
Mr. Arthur Wright, electrical engineer to the Brighton Corporation, 
engineer to the Board for five yeara, at a salary of £600 per annum, to 
carry out the electric lighting of Whitechapel. 


Wigan.—The Council. after considering the report of а 
deputation which has visited Bradford, Leeds, and Wakefeld, has 
decided to engage а resident electrician to prepare plans and speci- 
fications for the carrying out of the electric light and electric traction 
installation. It is the intention of the authority to push the matter 


on as speedily as possible, 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bangor.—The Town Commissioners on 13th inst. had a 
discussion re the projected tramline from Bangor to Donaghadee. 
Some speakers suggested that if electricity is employed, the trolley 
should be prohibited for the town, but not for the country roads. 


Bristol.— The more conciliatory attitade assumed by the 
tramway company at Bristol has borne 8uch fruit, that the difficulty 
which threatened only а few weeks ago to end in legal proceedings 
has been practically settled. The trouble occurred over differing 
opinions as to the mode in which trolley wires should be carried. 
The Sanitary Committee disliked span wires, except where they could 
be strained between the houses, so as not to need poles, and desired 
centre poles in wide streets, and side poles with bracket arms in 
narrow ones. 'The company declared this would mean considerable 
deviation from their scheme as sanctioned by Parliament, but ulti- 
mately asked that the city engineer might meet their officials and talk 
over matters. That conference has taken piace, and tuose taking part 
in it appear to bave gone over the long list of streets affected by the 
tramway company's scheme of electric traction, so tbat each might 
be dealt with on ita merits. The result of this friendly meeting was 
reported to the Sanitary Committee in a detailed statement, from 
which it was evident that the company had met the committee's 
views in many directions, while in others the committeo was asked 
to meet the company’s wishes. The city engineer, in general com- 
ments on this outcome cf the conference, said ne believed the arrange- 
ment fairly represented the views of the committee, as far as they 
were consistent with the practical working of the Aot giving powers 
to the company to make their tramwaye, and equip them with eleo- 
trical power. He recommended, therefore, the provisions] arrange- 
ment be confirmed. This course was not deemed altogether satisfac- 
tory by one or two members. Mr. Lloyd reminded the committee 
that they had decided they would not have span wires at all, and he 
moved that the position of affairs be reported to the Council, and 
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that body b» asked for instructions. The vice-chairman, Mr. George 
Pearson {who bappens to be chairman of the Electrical Committee, 
and who has taken a leading part in the tramway controversy); agreed 
with Mr. Lloyd, but said it was useless to go to the Council, for the 
Council would only support the tramway company. After this 
prophetic utterance no one Was found to second Mr. Lloyd, and the 
committee (subject to one or two alterations in not very important 
details) agreed to the provisional settlement arrived at by their engi- 
neer. 


Doncaster.—At a special meeting of the Council last 
week a resolution was carried confirming the application which is 
being made to the Light Railway Commissioners for an order 
authorising the Corporation to establish and work a light railway in 
the borough of Doncaster, and to Balby and Hexthorpe, within the 
Urban District Council of Balby-with-Hexthorpe; to Bentley, withia 
the parish of Bentley-with-Arksey; and to Wheatley. In moving the 
adoption of the resolution, the Mayor said that they were very much 
encouraged by the way in which their proposals had been received by 
the neighbouring authorities—the District Cooncil of Balby-with- 
Hexthorpe, and the Parish Councils of Wheatley and Bentley-with- 
Arksey. These had expreserd their approval of light railways being 
established by the Corporation in preference to being. worked by а 
company. They bad it on the authority of their electrical engineer, 
Mr. Shoolbred, and Mr. Preece, that where local authorities were 
proposing to light their towns with the electric light it was very 
desirable that they should have full control, so that power should be 
available at day time for working the trams when not required for 
lighting purposes. 


Dublin.—The Dublin United Tramways Company has 
“ kindly consented to the disuse of trailer cars generally,” with the 


exception of special occasions when an arrangement will be made 
with the borough surveyor. 


Dudley and Stourbridge —The British Thomson- 
Houston Oompany has received а further order for а 100-kw. 


generating set, together with the necessary switching gear, Èc., for 
the above electric tramways. 


Dundee.—Pians, &c., are in preparation for the Council 
in connection with the extension of the electric lighting works for 
the purpose of supplying power for the tramways when taken over. 
The plans and estimates of all that is in contemplation will be placed 
before the Tramways Committee shortly. 


Edinburgh.— Owing to the “difficulty that has arisen 
regarding the cabling of the suburban tramway line between Edin- 
burgh and Portobello, due, amongst other things, to the narrowness 
of portions of Portobello High Street,” the Simplex Conduit Electric 
Traction Syndicate, of Liverpool, has written to the Town Council 
explaining its system, and suggesting that it would be sicomparatively 
simple matter to convert the cable conduit already taid, to the use of 
electric traction by the addition of the necessary wire, insulators, and 
other equipment. The letter is dated November 16th, but has nof 
yet been placed before the Council. 

The Town Council last week remitted а motion to the Lord 
Provost's Committee to consider and report as to the desirableness of 


working the Portobello section of the tramways with electrical 
power. 


Gillingham.—Last week a special meeting of the Council 
was held to consider the draft order authorising the construction of 
light railways in Gillingham and Chatham. 


Glasgow.—Last week the Council approved of the minutes 
of the Tramway Committee, which stated that after considering the 
memorandum by the general mansger on electric traction 16 was 
agreed by 15 to 2 to have the G.vanhill route and connecting line 
to Coplawhill equipped for overhead traction, and that a report be 
prepared as to the practicability and cost of equipping a suitable route 
for the conduit system. An amendment which was lost was to the 


effect that a portion or the whole of the Govanhill route be equipped 
as a demonstration of the conduit system. 


Hastings.—On 15th inst., a large meeting of towns- 
people was held to decide whether the town should have electric 
trams or not. A large majority voted for them, А poll of the town 
is to be taken. The Council has appointed a sub-committee to inspect 
various tramway systems in the United Kingdom. 


. Kingston.—At a meeting of the Town Council on Tuesday, 
it was reported that the Corporation had been approached by a 1 15 
cate who proposed in the ensuing session of Parliament to apply 
under the Light Railway Act for ап orderincorporating the Kingston 
District Traction Company, with powers to such company to construct 
lines, works, &c., for the purpose of establishing electric traction 
(trolley) along certain roads of the town and district. It is suggested 
to take current from the borough electriclight works. The capital of 


the company isto ba about £100,000. A committee of the Council are 
considering the proposala. 


Liverpool.—Referring to the progress of the Dingle 
electric tramway, Mr. Rutherford, chairman of the Tramways Com- 
mittee, told the Council last week that as to receipts, the fares for 
28 days on theelectric system amounted to £1,886, being £813 from 
the motor cars and £1,072 from the trailers. The passengers during 
a period of 17 days were aa follows— 188, 797 in the ld. cars and 


77,083 in the 2d. cars, the large total showi 
, highly а g owing that the service had 


Middleton (Manchester).—The Parliamentary proceed- 
ings sub-committee of the Manchester Corporation have approved of 
the minutes containing an intimation from the secretary of the British 
Electric Traction Company, Limited, of the intention of the company 
to make application to the Light Railway Commissioners for an order 
authorising the construction and working of a light railway between 
Middleton and Orumpsall. 


 Perth.—With reference to the | propos of the Perth one 
District Tramways Company to conv mways from horse 
to electricity, the. Police Commission has delayed consideration for 
the present. 


Portsdown and Horndean.—On Monday morning the 
consideration of objections to the proposed Portedown and Horndean 
Light Railway came before Sir Courtenay Boyle, Permanent Secre- 
tary of the Board of Trade. Powers are sought under the order 
asked for to construct a light railway from Oosham in connection 
with the Portemouth Tramways, running for six miles north to Horn- 
dean, on the Portsdown Hill. The Portsmouth Tramways Oompany 
are the promoters. On behalf of the London and South-Western 
Railway Mr. Balfour Browne said he did not propose to object to 
the scheme, as he very well might have done on the ground of its 
competition with the goods and pascenger traffic of the South- 
Western between Horndean and Portsmouth, The proposed line, 
however, would have a level crossing, authorised in 1845, over the 
South-Western between Fareham and Portsmoutb, on the public 
road. It was proposed to work the new line by electricity, and this 
would add to the difficulties and dengers already existing at the level 
crossing. All the electric signals of the railway at the present time 
were worked on what was popularly known as the earth return 
system, but, as a matter of fact, the electric current returned along 
the rails. Counsel contended that а stray 10-volt current of the 
light railway might alter the signals at the level crossing worked by 


and £4,000. There was no hardship in asking the promoters to con- 
struct a bridge over the line. Sir Courtenay Boyle, having heard the 
arguments for the prom „said he could not at once say what he 
should recommend to the Board of Trade on the point 


Sheffield.—Profiting by the experience of Bradford, the 
Sheffield Tramways Committee has been seriously considering the 
question of brakes in order to minimise the difficulties of steep 
gradients and curves occurring on the Walkley electric line. In 
addition to the ordinary brakes, there will be slip brakes em- 
ployed, and these are considered sufficient to overcome all difficulties. 


Southend.—It has been decided to carry out alterations, 


and improvements upon the Pier electric tramway at an 
cost of £427. 


Southport.—At a recent meeting of the Council, in 
moving the adoption of the Tramways Committee’s report, Oouncillor 
Travis stated that a provisional was being applied for by the 
British Electric Traction Company for power to lay down lines along 
the route which the Corporation themselves intended to use, for 
that purpose. The Southport Tramways Company had also given 
notice of а Bill to enable them to generate electricity and wor the 
trams by electric traction. The lines used by the company were the 
property of the Corporation. He might inform them, however, that 
the General Purposes Committee and the Parliamentary Committee 
would shortly meet with а view to а petition being lodged against the 
Bill of the Southport Tramways Company, and to consider a state- 
ment of objections of the Electric Traction Company. It was ; 
not to oppose the Bill promoted by Mr. Wood, civil engineer, o 
оро for power to carry out а scheme for connecting uth 
with Lytham by means of a tramway. 


Stretford.—The District Council, at their last meeting, 
passed a resolution in favour of the promotion of a Bill in the next 
Session of Parliament to enable the Council to work the tramways in 
their own, or any adjoining district, by animal, mechanical, or elec- 
с power, and also to acquire running powers or leases in adjoining 

istricts. | 


Withington.—The Urban District Council, having fe- 
considered the subject of arranging with the Manchester Corporation 
to take the control of the tramway system in the neighbourhood, qe 
unanimously decided to seek powers to acquire, equip, and work the 
tramways in their own district. 


Wolverhampton.—A meeting of owners and ratepayers 


on Monday carried unanimously a resolution sanctioning the 
tion Tramway Bill. 


Yarmouth.—The Yarmouth and Gorleston ати 
Company recently wrote asking the Corporation to supply сштеп 
for traction ЙЫ on the basis of 2d. Der unit up to 150,000 3955 
at 12d. between that limit and 200,000 units, and exceeding 2009. 
unite at 13d. per unit; and also asking that the time within wilt 
the tramways became purchaseable should be extended to 21 7905 
making 27 years from the present time. The Lands Commit 
recommended the Council not to entertain the application. un 
the matter came before the Council last week, an amendmen 
referring it back to Committee was negatived. 
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ELECTRIC TRAMWAYS AND LIGHTING . 
AT CORK. 


Tux distinctive feature of the recently completed works at 
Cork is the combination of lighting ard tramways. The 
following details of the scheme have been furnished by the 
chief contractors, the British Thomson-Houston Company. 
The plant comprises three Babcock & Wilcox boilers, each 
having 2,531 equare feet of heating surface, capable of 
evaporating 8,000 lbs. of water per hour, the normal 
working pressure being 150 lbs. А somewhat novel form of 
chimney stack isemployed. It is of steel, and although 130 


. The hot well is situated in the boiler house, and is fitted 
with baffle plates, the divisions in which can be filled with 
coke and straw, if desired, for the purpose of intercepting any 
oil that may be discharged into it. It is fitted with suitable 
outlets, so arranged that by opening a valve and filling the 
tank, the oil, which will be found floating on the surface, 
can be run off. | 

The feed water, before entering the boiler, can be passed 
through two Edmiston filters, capable of filtering 16,000 lbs. 
of water per hour. These filters are arranged on a twin 
system, fitted with the necessary valves to enable the filters 
to be used on either range of feed pipes. | 

The steam piping is of steel, fitted with heavy screwed 


feet high, is self-supporting. It is 7 feet internal diameter, 
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GENERAL VIEW ОЕ POWER HOUSE. 


and lined with 43-inch fire-brick, and is erected on piled 
concrete foundations. 

A feed heater of the Wheeler Condenser and Engineering 
Company utilises the exhanst of the feed and condenser 
pumps. Blake & Knowles feed pumps are employed. They 
are arranged compound, the diameter of high pressure 
cylinder being 6 inches, low pressure cylinder, 9 inches, 
water cylinder 4 inches in diameter, with 8-inch stroke. The 
steam cylinders of these pumps are fitted with an improved 
outside valve gear, so that they can be adjusted full length 
of stroke under all conditions of speed. The steam connec- 
tions of the pumps are so arranged that, in case of any repairs 
being required, either pump can be worked independent of 


steel flanges, so arranged that any engine can be fed direct 
from the boiler immediately behind it. The necessary valves 
are inserted to enable any faulty section in the piping being 
cat out. This piping is fitted with an automatic atmo- 
spheric valve, which, in the event of there being any pres- 
sure due to the failure of the condensing plant, will imme- 
diately allow the engines to exhaust direct into the atmo- 
sphere. The piping on the atmospheric side of this valve is 
of thin steel, riveted together in spirals. 

In the engine room are three MoIntosh & Seymour side- 
crank tandem compound condensing engines, running at 135 
revolutions per minute. They are fitted with expansion 
governors ; there being separate exhaust valves on both high 
and low pressure cylinders. The high pressure cylinder is 
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steam jacketted and exhauets into a receiver, in the interior 
of which are fixed three copper coils, which can be heated 
with live steam. These engines are coupled direct to 
6-pole 200-kilowatt 
compound - wound 
generatora, giving 
500 volts at 135 
revolutions. 

There are two 
Wheeler Admiralty 
type condensers, the 
engines being in the 
centre, an air-pump 
at one end, the cir- 
culating water pump 
being at the other 
end. Eich combi- 
nation is capable of 
dealing with 12,000 
lbs. of steam per 
hour. Water is 
taken direct from 
the river through 
12-inch cast-iron 
pipes, there being 
an auxiliary supply 
from the water- 
works, which can 
be laid on to start 


b:ing supplied by a booster, which can also be driven from 
the traction or lighting bus bars. The switchboard is 
at the end of the engine room, and contains :— 

(1) Three gene- 
rator panels, fitted 
with automatic cir- 
cuit breakers, with 
magnetic blow-outs, 
as well as s neces- 
sary switches, во 
arranged that the 
generators can be 
connected direct to 
either the lighting 
or traction bus burs. 

(2) Two batte 
panels, fitted wit 
necessary regulat- 
ing switches and 
magnetic blow-outs, 
and arranged so 
that the battery can 
bə either charged 
from, or discharged 
on to either the 
lighting or traction 
circuits as desired. 

(8) Two balancer 
penels, arranged so 
that the balancer 
can, if desired, iu 


the pumps in the | D. 3 
event of the suction | ET RM 
pipe being emptied, | 


through the retain: 
ing valve not being 
perfectly watertight. 

The battery room contains 256 Tudor cells; mounted in 
three tiers, each cell containing six positive and кетеп nega- 
tive plates, the capacity of the battery being 770 ampere- 


Arc Lamp, Arms CARRYING TROLLEY Wires. 


hours, the normal rate of di 

maximum rate 210. The rini EM a rel and the 
coated with acid proof paint, an 
lators. This battery can be charg 


VIEW or BOILERS. 


the daytime, be 
driven direct from 
the traction bars, or 
used as an ordinary 
balancer, the two motors being in series across the outers, 
the junction being connected to the neutral; in this case, 
the set being run up to give its correct voltage by means of 
the motor placed in the centre, the electrical connections to 
which are disconnected after the balancer sets are connected 
to the network. 

The switchboard is also fitted with a panel containing the 

necessary instruments required by the Board of Trade for 
purposes of testing. 
The lighting distribution is on the three-wire system, with 
460 volts between the outers, the mains being all of Messrs. 
Callender's manufacture, and in the majority of cases con- 
sisting of jate covered, lead sheathed, tape armoured cables, 
laid direct in the streets, 

Altogether over 20 miles of cable (lighting and traction 
eyatems) have been laid; the distance between the feeding 
points (of which there are two at present) and the station 
being just under half a mile. In their course from the 


LF, Lighting feeders; L р, Lighting distributors; р f, Powerhouse. 
PLAN or LiauTiNG NETWORK. 


power station to the feeding pointe, the cables cross the River 
Lee, and as there is only & swing bridge at this location, the 
cables had to be laid in a trench excavated in the bed of the 
river ; Callender's vuloanised bitumen wire armoured cable 
being adopted as most suitable for the purpose. Four addi- 


low the main streets 
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tional spare feeder cables, each of 7 inch sectional area, have 
been laid across the river to cope with future extensions; the 
vuleanised bitumen cables being brought together in a pit on 
each side of the water, where they are connected to the 
ordinary jute covered, tape armoured cable laid in the 
streets, 

The greater proportion of the distributing cables in the 
centre of the city аге of the three-core type; the largest dis- 
tribator used having 
a sectional area of 
15 inch. Ia all the 
outlying districts, 
three single distri- 
bating cables are 
used, and, in addi- 
tion to their 
armouripg, they are 
further protected by 
a covering layer of 
bricks. At the 
crossing and janc- 
tion points of the 
network, Callender's 
disconnecting boxes 
are fixed, and, of 
these, 19 are at 
present installed. 

Reverting more 
particularly to the 
tramway system, it 
may be said to fol- 


in the centre of 
the city, which is 
on an island formed 
by two branches 
of the River Lee. 

In the'city pro- 

г a double track 
1s laid, branch lines 
passing to Tivoli, 
St. Luke's, Western 
Road, Blackpool, 
and Douglas. The 
longest section is to 
Douglas, a village 
about two miles 
south of Cork. 

The tramway 
crosses the river 
twice, first over 
Parnell Bridge, a 
steel swing bridge; 
second over Put- 
rick’s Bridge, built 
of stone. 

The rails in the city are laid on a bed of concrete, the road- 
way being paved between the rails and 18 inches outside rails. 
Outside city boundaries the rails are laid on oreosoted sleepers, 
6 feet by 4 inches by 9 inches, The rails are of girder type, 
weighing 83 lbs. per yard ; the fish-plates being of steel, 
26 inches long and weighing 56 lbs. per pair. The tie-bars 
аге of wrought-iron, 2 inches by # inch, weighing 10} lbs., 


2 — 
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Car on LINE. 


nected at each straight joint by two No. 000 B. and S. 
Chicago bonds 35 inches long ; at every point there are two 
13-feet, bonds spanning the steel casting, and there are also 
for each point four 35-inch bonds, arranged as shown in the 
illustration. At each crossing there are four No. 000 B. 
and S. 35-inch bonds. The rails are cross bonded for every 
240 feet, and where double track, the tracks are also cross 
bonded in every 240 feet. These track cross bonds are 

laced half way 

tween the rail 


I | gross bonds. 
| | Where double 
| track with central 


les are employed, 
the Cross bonds be- 
tween the two tracks 
are 7 feet long, and 
where double track 
with side poles 5 
feet long. All the 
cross bonds on 
single track are 42 
inches. In all the 
loops on the single 
line there i8 а cross 
bond between the 
two tracks. 

The return cir- 
cuit is continued 
over Ше river at 
Parnell Bridge by 
four *5-inch cables, 
connected by bonds 
to the rails on 
either side of the 
water, this arrange- 
ment being neces- 
rary to avoid any 
interruption in the 
circuit when the 
bridge is swung 
open. 

The overhead 
construction con- 
sists of centre poles 
with double-bracket 
arms in the prin- 
cipal streets, and 
on the remainder 
of the line. Side 
poles with single- 
bracket arms are 

‚ used, span wires 
being employed in 
only a few places. 

The poles are 31 feet long, composed of three sections, the 

joints overlapping, and shrunk on while hot. 

In the principal streets an arc lamp is fixed on every alter- 
nate pole. The lamps are of the рыр arc type, connected 
up 5 in series ; they are also connected во that the consecu- 
tive lamps are on different circuits. 

The switches and resistances are contained in the bases of 
the poles, so that a resistance сап be placed in the circuit 


ast-steel points; (3) Chicago bonds 8,0, 85 inches long; (4) Built crossing main road, through loop scarfed ; 


(1) Chicago bonds 8,0, 18 feet long ; (2) C А 
(5) Chicago bonds 3,0, 42 inches long; (6) Chicago bonds 3 0, 5 feet long. 


METHOD or BONDING. 


double screwed at ends. The rails are fixed to the sleepers 
by 80 dog spikes and 14 fang bolts and chips to each rail 
length, the points being of cast-steel, made by Millar & Oo. 
and Dick, Kerr & Co., Limited. The crossings are built up 


as the work proceeds. ; 
The rails form the return circuit and are electrically con- 


instead of a lamp, if necessary; also, each circuit can be 
controlled from any lamp in its circuit. 
The trolley wire is of hard-drawn oopper, and double 
throughout. The portion of the trolley wire over the swing 
art of Parnell Bridge is supported on special poles and 
rackets fastened to movable parts of the bridge; the con- 
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nections on the trolley wire beiog heavy spring clips, which 
allow the bridge to be moved in either direction. 

At the present moment there are 18 top seat cars, capable 
of seating 44 passengers. These have been manufactured by 
the Brush Electrical Eagineering Company, Limited, and are 
mounted on single Peckham trucks; the molor equipment 


ae —————————————————————— 


Present customera stand as follows de 


Number of customers who have applied we 217 


Lamps applied for 11,622 
Motors applied for s 9 ы Dus. o 18 
Total horse-power ... 113 


Total applied for in 8.7. P. equivalents... 2 14,447 


ViEW OF GENERATORS. 


consists of two G.E, 60 motors with series parallel controllers ; 
the motors being specially designed for this work on account 
of the very narrow gauge, namely, 2 feet 114 inches ; in other 


Cross section double track centre poles. 
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respects the car equipment foll i 
the B. T. H. Содан r ollows the standard practice of 
he supply of current for light, &c., was started about 
the beginning of September, and since tl bid 
tomers have been 9 70 the т" арр 190: cus 


When the public arc lighting is permanently arranged, 
there will be altogether about 100 lamps. TE VS 
The tariff for light is 5d. per unit for.the first two hours, 
and 1d. afterwards, on the Brighton system of charging. 
The present tariff for motive power is 4d. per unit for 
the first hour, and 1d. afterwards. "m 
The British Thomson-Houston Company, Limited, were 
the contractors to the Cork Electric Tramways and Lighting 
Company, Limited, for the work as a whole — construction, 
building, machinery, &c., in connection with the system, and 
themselves supplied complete electrical equipments of the 
power station and cara. 
The following were the chief sub-contractors to the 
British Thomson-Honston Company, Limited :— 


Permanent way, power house Mr. W. M. Murphy, Dablin 


buildings, &c. 
Engines Messrs. R. W. Blackwell & Oo. 
London. КЕЕ 
Boilers Messrs. Babcock & Wilcox, Limited, 
London. 


Auxiliary apparatus, pumps, The Wheeler Condenser and Engineer. 
condensers, &с, ing Company and lak 
Knowles Steam Pump Works, 
Limited, London. 


Battery The Tudor Accumulator Company, 
. Limited, London. А 

Traveller Measrs. Jessop & Appleby, L Moste. 

Cars . The Brush Electrical Engineering 


Company, Limited, Loughborough. 
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Peckham trucks : менн. R. W. Blackwell & Co., 
| ondon. 
Overhead line construction... Messrs. R. W. Blackwell & Co, 


ndon. 
Lighting network and cables Callender's Cable and Construction 
Company, Limited, London. 
. The General Electric Company, 
Limited, London. 


Alderman Fitzgerald, of Cork, was sub-contractor to Mr. 
W. M. Murphy for the buildings in connection with the 
power house. 


Arc lamps and hoods 


SALISBURY ELECTRICITY WORKS. 


Iv 1894 а few a eric gentlemen started the Electric 
Light Company in Salisbury. They secured an option to 
purchase the old Town Mills and adjoining land as a site for 
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than 100 yards from the centre of the city ; the site is about 
half an acre in extent, and was the property of the Dean and 
Cbapter of the cathedral for seven centuries. The old Town 
Mills is on the site where а mill probably already stood when 
the city was moved in the thirteenth century from ite first 
position on the top of a neighbouring hill to its present 
situation at the junction of the Avon and the Nadder, the 
former of which now supplies part of the energy for supply- 
ing light in the city. Quite a number of interesting curiosi- 
ties were found during the excavations. ! 

The present mill buildings are only about 150 years old, 
and were fitted with four undershot wheels, which were used 
for flour and snuff grinding. One of these had been removed, 
and an iron eel trap grating fitted in its place. 

It would take much too long, although it would be an 
interesting task, to describe the manner in wbich the old 
mill has been altered into an up-to-date electricity works. 

At the east end of the works is a new two-storied building, 
used as an office and, showroom, with a store and; workshop 


balow. 


GENERAL VIEW OF INTERIOR. 


the works, and in due course obtained a provisional order. 
As the Board of Trade threatened to rescind the order, the 
company approached Messrs. Edmundsons, of Westminster, 


who undertook to find a portion of the capital required if the 


remainder was procured locally. Only a small further sum 
was subscribed locally, but Messrs. Edmundsons having, in the 
meanwhile, largely increased their capital for the ir ak p 
pose of dealing with such contracts, eventually undertook to 
pub down the works, finding nearly all the capital required. 
The works in Salisbury have throughout been designed and 
carried out by Messrs. Edmundaons, and we think they have 
every reason to be proud of the result. Mr. L. A. Harde, 
Who acted as their resident engineer, is now engineer to the 
Salisbury company. | 

better position for a supply works than the old Town 


. А 
Mills it would hardly be possible to secure, it being not more 


The next building is the old four-storey mill, having on 
the ground floor the eel trap, tank, and storm water-gate at 
one end, and further storage room at the-other. On the first 
and second floors are the accumulators. The upper floors 
are empty. 

The engine room is a new building containing the turbine, 
engine, and dynamos. | 

The boiler house is at right angles to the engine room, and 
the triangular shaped room between is intended to hold the 
condensers when load on the steam plant warrants the 
cost of adding these. | | 

The whole of the engine and boiler house are built of fire- 
proof materiale, the roof being iron, glass, and tiles, the walls 
are built for the most part of flints set in cement. 

‚ Ав the buildings are in such a prominent position in the 
city, Mr. E. Doran Webb, the architect, refused to have any- 
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thing to do with the work, unless he was allowed to design 
a building ard chimney as little unsightly as possible, and 
certainly we must congratulate him on what is probably the 
most picturer que edifice of the sort in England. 

A siding ог the L. and S.W.R. adjoins the company's 
property ; some day no doubt this will be mede use of, but 
for the present, as | 
the consumption of 
coal will be small, 
it will be carted to 
the works. 

The builder of 
the works was Mr. 
E. Hale, of Salis- 
bury, and of the 
chimney Mr. J. 
Thompson, of Peter- 
borough. 

The chimney is 
octagonal, 100 feet 
high and 6 feet 
diameter inside. 

There аге at pre- 
sent in place a 50- 
H P. vortex turbine 
and Parker dynamo, 
one Babcock and 
Wilcos boiler of 
1,218 tquare feet 
heating surface, two 
Worthington feed 
pumps, one of 
Jcseph  Wright’s 
Excelsior feed 
heaters, and a 
Belliss - Parker set 
of 84 kilowatts out- 
put, 180 amperes, 
and 460 volts. 

Space has been 
left and all pro- 
vision made for add- 
ing another boiler 
and engine set when 
required, but it is 
probable that so 
much useful work 
can be obtained 
from the turbine 
that these will nct be required for another year. 

The steam pipes are on the usual ring main principle, and 
the feed pipes, &c., in duplicate. 

A galvaniscd iron tank capable of holding 2,000 gallons 


Tur ORIGINAL OLD Town Mitts. 


is eapported by an arch high up in the boiler house, to give 
a supply by gravitation to the feed heater. 
The supply in Salisbury is at present being given from the 


STEAM SET. 


turbine, which is one of Messrs. Gilkes of Kendal's 
make, with revolving wheel 8 feet 6 inches diameter, 
and is capable of giving 60 H.P. with 5,883 cubic 
feet of water per minute working urder a 7 feet bead. 
It runs at 28 revolutions per minute, and drives the 
dynam) at 200 revolutions by gearing and belting. 

The turbine is 
fitted with movable 
guide blades for 
adapting the em 
trance orifices to 
any quantity of 
water below the full 
supply. These are 
fitted with gearing 
for adjusting them, 
The hand wheel for 
this purpose is 
placed most conve- 
niently in the centre 
of the switchboard, 
As the plates of the 
turbine are very 
massive, it is quite 
hard work to close 
them, and an elec- 
tric motor is to be 
fitted to give the 
switchboard atten- 
dant a quicker and 
easier control. The 


tion is carried ont 
by this wheel, there 
being no use in in- 
rerting resistance 
in the field of the 
turbine - driven 
dynamo, аз the 
wheel only ruas the 
faster to make up 
for the weaker field. 

The dynamo 
driven by this tur- 
bine is composed 
of two machines 
coupled together, 
each capable of 
giving an output of 
100 amperes at 230 volte, one machine being connected 
each side of the three-wire system. On the ends of the 
dynamos are coupled the boosters, to add the extra pressure 
for charging the accumulators. 

The armatures of the boosters are wound on a sleeve and 
slipped on to the end of the spindles of the dynamos. 

In the event of the turbine being out of use, this machine 
cau be used as an ordinary balancer booster combination by 
the removal of the belt. 

The switchbcard was made by Thos, Parker, Limited, to 
Messrs. Edmundsons’ designs, and is very compact; indeed, 
if one may find a fault, it is a little too crowded. It is 
divided into three parts. On the left-hand are the switches, 
ammeters, auto cut-outs, &c., for the combination dynamo 
and booster, also the battery regulating switches and am- 
meters, the throw-over switches, zero indicators, &c. On the 
right-hand panel are the feeder, ammeters, and duplex cut- 
outs, the dynamo ammeters, auto cut-outs, fuses, &. 

_ The centre panel carries the recording voltmeters, record- 
ing ammeter on the earth connection to the neutral wire, 
DOE CUM, switches, &c., for testing the insulation of the 

Through the centre of this panel projecta the spindle of 
the gear for opening and closiog the blades of the 
turbine, and an indicator is fixed, showing the position 
of the blades, and also the level of the top and bottom 
water, во that at a glance the attendant can see the poeition 
of 1 

wo Kelvin large dial volumeters— one on each side of the 
оа е fitted on the side wall, во that they can be seen 
when standing in front of the switchboard, or any part of the 


whole of the regola- · 


тт 
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engine room. The presture at the contumers’ lamps is 210 
volts. 
Thomson- Houston meters are fitted on the output of the 
dynamos and on the battery circuits ; these latter read forward 
when charging and backwards when discharging, and there- 
fore give the energy lost in the cells. 

There are 230 accumulators, D.P. type, 715 ampere-hour 
capacity, 80 am- | 
peres at 420 volts 
for nine hours, or 
119 amperes for 
four hours. 
At present the 
turbine runs for 
about 18 hours daily 
—in the morning 
for charging апа 
in the evening with 
the cella to supply 
the light required. 
The water - power 
varies very con- 
siderably, but even 
in the driest weather 
of last autumn there 
was always about 
15 HP. available. 
The average amount 
is 25 to 80 H.P., 
and when the river 
is flowing full 50 to 


aid of a large bat- 
tery this power will 
be sufficient for a 
large portion of the 
current required in : 
a small town like Salisbury, and is of great advantage as 


regards the cost of supp y, 


The mains are of Messrs. Callender's jute ineulated lead. 


PORTION or TURBINE PLANT. 


covered and armoured type, the feeders being concentric and 
the distributors three-core. 


The lengths laid are :— 
Feeder No. 1 ... бе. . 117 yards 
Feeder No. 2 ... ss . 711 „ 
Sub-feeder e . 507 „ 
Distributor. 893 „ 100 
584 „ 075 
5,285 „ 05 


TURBINE DRIVEN DYNAMOS. 


Already considerable extensions of the mains have been 
laid, owing to the demand for light in the residential dis- 
trict of the city. 

In August last the Corporation advertised for tenders for 
street lighting. They had previously been paying about 
£902 a year for gas, some of the lamps being extinguished at 
11.0 p.m. for part of the year. The estimated extra cost of 

al night lighting 
was £136 — total, 
£1,038. 

The eA y» 
company quoted for 
16 arc lamps (and 
25 incandescents 
after 11.80) and 
245  incandescents 
burning all nigbt, 
£704; but the gas 
company reduce! 
their price to £575 
for all night lamps 
and secured the con- 
tract for three years. 
Taking into ac- 
count a number of 
additional lamps 
which are to be 
fixed, the edvent of 
the electric light 
company saved the 
city some £500 per 
annum. 

Salisbury has a 
population of about 
16,000 inhabitants 
and contains no 
very large hotele, 
colleges, or public buildings, so that to bave secured the 
equivalent of 2,500 8-C. P. lamps connected since the supply 
was started in July is auspicious of a successful career. 
With the water-power the running expenses should work 
out very small, and we shall look forward with interest to the 
publication of the result of the firat year’s working, which we are 
satisfied should prove a record for a supply works of this size. 

The formal opening took place on Monday last, the Right 
Hon. the Earl of Pembroke starting the machinery. In the 
evening there was a festal gathering at the“ White Hart 
Hotel," in response to the invitations of the directors of the 
Salisbury Electric Light and Supply Company, Limited. 
The chairman, Mr. Gramshaw, having proposed the usual 
loyal toast, and in order to anticipate the departure of some 
of the guests who had to return to London, Ald. Hammick 
proposed the toast of “ The Visitors," and coupled with it 
the name of Mr. Tom Callender. In во doing he congrata- 
lated Mr. Callender on the way in which his firm had carried 
out the work of laying the cables, and the freedom from 
vexatious interference with traffic arrangements, Mr. 
Callender, in a felicitous speech, foretold the rapid growth 
of the supply station. The toast of “ Тһе Company ” was 
then given, to which Mr. Gripper responded in a ready and 
witty speech directed in a friendly and facetious way at the 
gas interests. Mr. Gramshaw proposed the “ Mayor and 
Corporation," coupled with the name of Councillor Alexander, 
the mayor. That gentleman having responded, Councillor 
Marlow gave “The Local Visitors," to which Mr. Brickler 
and General Holling replied, and the оеша soon after 
terminated, at least so far as the official festivities were 
concerned. | 

Among the principal guests were Mr, Pownall, town clerk, 
Mr. Boothams, assistant borough surveyor; Ald. Griffin; 
Councillor Haskins ; Mr. Proctor; Mr. J. C. Wigham ; Mr. 
Mayes, Ventnor; Mr. Malden, seoretary to the company; 
Mr. Harde, the resident engineer, and various other members 
of the Corporation, several of the largest consumers, and 
representatives of the local press. 


Chancery Notice.—Mr. F. F. Bennett, of Manchester, 
informs us that the Court of Chancery have now realised all 
the assets of the late firm of Bsnnett & Druce, of Preston, 
and a dividend of 20s. in the £ is being paid in same. 
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THE USE OF MECHANICAL POWER. 


Wuat A Penny Savep PER Car MILE MEANS. 


For the benefit of members of local authorities who are, 
perhaps, for the first time, directing serious attention to 
tramway questions, 
we have drawn up 
a table which will 
show at a glance the 
effect of reducing 
the working ex- 
penses of a tram- 
way by Id. per car 
mile run. The 
tramway director or 
mauager does not 
need to trouble 
himself with these 
figures, unless for 
the purpose of 
handy reference, but 
to many members 
of local authorities 
they шау open a 
new vista. The 
table is drawn up 
on а basis of an 
average car speed, 
including . stop- 
pages, of six miles 
an hour. If a 
higher speed, say, 
eight miles an hour, 
were postulated, the 
only column in the 
table requiring 
material alteration 
would be the second, 
as fewer cars por 
mile of double 
track would be 
required. Ав the 
cars would, how- 
ever, be running 
proportionately faz- 
ter, the . mileage 
made per mile of 
track and the money 
columns would b» 
approximately the 
same. In making 
an installation there 
would be a saving in the capital invested in cars, especially 
if electricity were used; but, owing to the higher speed, the 
power to be provided at the power station would be about 


SALISBURY ELECTRICITY Works 


the same. The following is the table :— 
| J mere 
| ! " i оош ооа опа! capi- 
| ar miles per annua ta bl 
Minutes Sare pir double tack per double 8 track mile on 
headway. track mile. | mile per day of mile from which the added 
s 18 hours. saving ld. per profit would pay 
| car mile. 5 per cent. 
= | | P ==. М и 
10 2 ) 216 328 . 6,5€0 
7 3 824 492 9,840 
5 4 432 656 13.120 
4 5 540 820 | 16,400 
3 7 756 1,150 25,000 
9 10 1,080 1.612 32,840 
13 14 1,512 2,300 46,000 


It will be noted that for a 10 and a 7-minute service the 
saving of 1d. per car mile capitalised at 5 per cent. hardly 
warrants a very costly reconstruction. For such services 
the trolley wire system would no doubt be adopted, other 
things being favourable; and if the existing tracks were 


-—— 


* Railway World. 


thoroughly good and strong, the sums in the last column 
would be more than sufficient for installing electricity. But 
two points must be noticed. The first is that on any 
isolated tramways where none of the lines require a more 
frequent service than 7 or 10 minutes, it is scarcely likel 
that any expensive change in motive power would be carri 
out without careful consideration as to prospects of increased 
traffic. But, as a rule, these quiet lines are merely the 
suburban emxten- 
tions of larger and 
busier systems, and 
as such could be 
equipped and 
worked electrically 
or by cable ve 
cheaply com 
with what would ba 
the case if they 
stood by them- 
selves.: The second 
point is that the 
saviog as compared 
with horte. traction 
would with electri- 
city almost cer- 
tainly bə more than 
ld. per car mile. 
It is quite possible 
that it would be 2d., 
and in that- case 
the sums in the 
money columns 
would be doubled. 
When we come to 
a 5-minute head- 
way we enter the 
region where, if the 
routes were suitable, 
electric and cable 
traction would pro- 
bably be about 
equally economical 
to work, though the 
capital expenditure 
for cable would be 
somewhat greater. 
If the ronte was 
very hilly cable 
traction would show 
greater economy in 
comparison than if 
it were approxi- 
mately level. Oa 
the cable system we 
might look for a 
saving per car mile of about 2d. Itis not easy to speak with 
certainty as to the saving by electricity, ag expenses vary 80 
much in different circumstances and localities, but still we 
might hope for nearly, if not quite, 2d. With the cable 
system greater confidence may be felt in prophesying. But 
when we come to a headway of 8 minutes or lees, any 
uncertainty as to adopting either form of traction dis- 
appears, because it is plain that a saving of ld. per 
car mile more than covers any capital expenditure necessa 
to make the conversion—an expenditure which for tuc 
services would be about the same for either system of traction. 
Speaking generally, the electric system does not show а very 
great reduction in working cost per car mile as the service 
increases in frequency ; but at all events we can be sure of 
Id. of saving as compared with horses, even though we 
neglect the increased public patronage from improved motive 
power. Ав for the cable system, it is absolutely certain that 
on such mileages the saving would be 3d. per car mile, while 
4d. might with some confidence be anticipated. These 
savings go upon the assumption that the expenses for horse 
traction are on the usual scale of from gd. to 10d. per car 
mile. If the higher speed of 8 miles an hour is taken, wages 
and some other heavy items per mile run would be 
diminished still more, and then the saving of 44. would 
me almost certain. On а 2-minutes’ service it will be 
noted this saving, capitalised at 5 per cent., representa fully 
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£180,000 per double-track mile. Under most unfavourable 
local conditions as to curvee, narrow streets, and slow speeds, 
we could look for, at the very least, a saving of 2d. Yet 
there are people who “ boggle” over spending £20,000 or 
£25,000 per mile of street for the installation of cable or 
electric haulage on lines of dense traffic. 


TELEGRAPH AND TELEPHONE NOTES. 


All-British Pacific Cable.—The Times Ottawa corre- 
spondent telegraphed on 19th inst.:—'" It is now announced on 
authority that the Dominion has offered to contribute an equal share 
with the Imperial Government of the cost of the construction of the 
Pacific cable, the joint obligation not to exceed five-ninths of the 
whole cost. The Australian colonies have undertaken to contribute 
the balance.” In reference to this announcement the $/. James's 
Gazette remarks that it is one of first-rate importance. “It would 
seem that at last some of the serious difficulties which have stood in 
the way of the successful accomplishment of the prcject have been 
removed. Canada has offered to contribute an equal share with the 
Imperial Government of the cost of construction, and it is further 
stated that the Australasian colonies have consented to contribute the 
balance. Once again has the Dominion stood out boldly on behalf 
of ascheme, the im importance of which cannot be exaggerated. 
As for Australia, it is obvious that the Antipodean Oabinets have all 
along favoured the Pacific cable in preference to that which it was 
proposed to construct vid the Cape, to which reference was made in 
these columns recently. Meanwhile, it is to be hoped that the Pacific 
cable will ily be laid, and if at some future date a further means 
of communication with Australia could be found in a line which 
should touch at the Cape, so much the better. Then, for the first 
time, „те should see sn all-British telegraph cable girdling the 


The Amazon Cable.— An American India-rubber 
journal says: "On Beptember 28th a cable steamer left London 
with 100 miles of submarine cable forthe Amazon Telegraph Oompany, 
Limited, to be laid in the Amazon, indicating that further repairs are 
needed in the ill-fated cable in that river. The core consists of 
7-strand copper conductor, weighing 130 lbs. per mile, insulated 
with an equal weight of Hooper's patent India-rubber.” 


French Telephones.—According to the Times Paris 
correspondent a telephone to Brest was opened last Saturday. It 
will probably be extended to Cherbourg. A line to Luxenburg, viá 
Longwy and Nancy has also been arranged for. 


Telegraphic Interruptions and Repairs:— 


Down, Repaired. 


OABLNBS. 
West Indies— 
Bt. Lucia-Bt. Vincent .. Sept. 24th, 1898 ... $e 


Amason Company's cable— 
Oable beyond Gurupa... June 8th, 18988 . 


Dartmouth- Guernsey . Dec. 1st, 1898 ... Dec. 15tb, 1898. 

New York-Hayti .. Nov.30th, 1898  ... sie 

Para-Maranham өз „ Nov. 25th, 1898  ... е 

Bitia-Canaie ... .. Dec. 16th, 1898  ... Vis 
LANDLINES. 

Maj Tananarive ... Dec. 17th, 1898 


. . Dec. 16th, 1898. 
» » T Dec. 20th, 1898 eee 


Telegraphs to Fashoda.—A Reuter's despatch from 
Cairo that after Lord Kitchener’s arrival at Omdurman, the 
construction of telegraph lines will be begun to Fashoda and the 
Sobat River, and also between Kaseala, Gedaref, and Sennaar. 


The Telephone in South Africa.—The Сарв Times 
ays :—" It is understood that the postal authorities have under con- 
sideration a ar aap to connect the leading towns in the Eastern 
Province by telephone. The connection will be applied to Port 
Elizabeth, Graham's Town, King William's Town, East London, and 
Qaeen's Town.” 


The Telephone Purchase.—The subjoined important 
tter appearing in the Times from the president of the National 
Telephone Company gives a cautiously worded but decided approval 
to the suggestions made by Mr. Edward Rae with & view to arriving 
at а basis for “ nationalising " the telephone system :—''Oxford Court, 
Cannon Street, E.O., December 13th. The letters from Mr. Edward 
Rae appearing in the Times of 16th and 30th ult., suggesting the 
advantages which would arise from the absorption of the business 
and machinery of the National Telephone Company by the State, 
have naturally received the most careful consideration and attention 
of the board. The board are sensible of the deficiencies of the pre- 
sent system, but must remark that these are greatly attributable to 
the want of proper facilities for construction and maintenance of 
plant ; to the insecurity of the present tenure of the company, and to 
the absence of those favourable conditions which apply to other com- 
panies conducting public services under the authority of Parliament. 
€ board are, And. have been, only too anxious to co-operate with 
the Post Office (as that department can testify) in effecting improve- 
ments and development in the business; and if, as seems to be pos- 
sible, the drift of public opinion should result in the desire to transfer 
the telephone business to the State, they would feel it to be their 


^. Dec. 16th, 1898 


duty, upon reasonable and fair terms, loyally to co-operate in bringing 
about the change, and, subject to the responsibility of consulting the 
shareholders, I am authorised to say, in answer to Mr. Rae’s first 
question, that his proposal, if it should assume a practical shape, tbat 
is to say, if the Government should entertain the question of pur- 
chase, would form an acceptable basis of negotiation; and, to his 
second, that on the assumption that the business be conducted on 
commercial principles, the future earning capacity from year to year 
is not over-estimated; but, on the contrary, if the restrictions and 
difficulties now attending the operations of the company be removed, 
they are largely under-estimated.—J. S. Еоввев, President.” 


CONTRACTS OPEN AND CLOSED. 


ОРЕМ. 


Burnley.—Janvary 10th. The Co 
for underground electric light cables an 
“ Official Notices " December 16th. 


Christiania.—January 4th. "The Secretary of State for 
Foreign Affairs bas received a despatch from Her Majesty’s Consul- 
General at Christiania staticg that tenders are invited by the 
Norwegian State Railways Administration for tbe delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
marked Telegrafog Telefonmateriel, must be received at 
“ Styrelsens Expeditionskontor, Statsbanerne, Christiania,” by 7 p.m. 
on January 4th, 1899. A copy of tbe conditions of contract may be 
examined on persons! application at the Commercial Department of 
5 Foreign Office, S. W., any day between the hours of 11 a.m. and 

p. m. 
Cumberland. — January 2nd. The Visitors’ Committee 
of the Oumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
Bee our “ Official Notices” December 16th. 


Dublin.—December 28th. The Corporation is inviting 
tenders for the supply of а bigh tension single-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, S.W., and copies can be obtained from 
the City Engineer. See our “ Official Notices ” December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. Bee our “ Official Notices " D:cember 16th. 


Glasgow.— January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works;:—T wo engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamcs and condensing 
plant. Specifications, forms of tenders, &c., from Mr. Chamen, 
city electrical engineer. See our Official Notices " December 16th. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductors, switchboards, &с., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, 8.W. See our “Official 
Notices December 9th for particulars. 


Londonderry.—December 24th. The Corporation wants 

tenders for the supply of arc lamp globes and carbons, for the year 
ond December 31st, 1899. See our ''Official Notices " December 
16th. 
London, N.—The Mildmay Radical Club wants tenders, 
under certain conditions, for an electric light installation for the Club 
and Institute, 34, Newington Green, М. Bee our “ Official Notices " 
this week for particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviling tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc rods for primary batteries, 1,000 sino cylinders and 
4 kilometres of insulated copper wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ost bahn Station, in Chris- 
tiania, and tenders marked ''Telegrafog Telefonmateriel,” are to be 
sent to the Expeditionsbureau der Verwaltung der Staatebahnen, 


Jernbanetorvet 8/9, Christiania. 


Stirling.— January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. Bee our 
“ Official Notices December 9th for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. F. C. 
Snell. See our “ Official Notices" December 9th for particulars. 


Tunbridge Wells.—January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Olerk. 


ration wants tenders 
switchboard. See our 


CLOSED. 


Barton-on-Trent.—The Council recently invited tenders 
for a new engine and alternator for extensions, and 18 terders were 
received. That of Messrs. Fowler & Co., of Leeds, has been 
accepted at £2,965. 
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Cheltenham.— The Council recently accepted the tender 
of Messrs. Nalder Bros. & Thompson for the supply of an accumula- 


tor and exciter switchboard at E290. Messrs. Siemens Bros. & Co. 
also tendered. 


Llanrwst.—The tender of Messrs. Calvert & Co., of 


Manchester, has been accepted for electric lighting the town of 
Llanrwst, North Wales. 


Liverpool.— The City Council has, on the recommendation 
of the Electric Power & Lighting Committee, entered into & contract 
with Messrs. Willans & Robinson, Limited, for the supply of four 


sets of plant similar to those on order for the Pumpfields station for 
£6,939 per set. 


Shoreditch.—The Lighting Committee reported to the 
Vestry on Tuesday that Messrs. Glover & Co., the present contractora, 
were unable to effect an early delivery of the cable required for the 
extension of the lighting system in the district of Haggerston. The 
chief electrical engineer bad suggested that the cable should be ob- 
tained from the British Insulated Wire Company at the following 
prices, which include supply, drawing in and jointing of the cable :— 
1^" conductor, 118. 6d. per yard; 75^" conductor, 9s. 4d. рег yard; 
"5°" conductor, 6s. 5d. per yard; 25 conductor, 3s. 8d. per yard. 
а committee recommended and it was decided to accept the 


FORTHCOMING EVENTS. 


Tuesday, January 10th.—At 8 p.m. The Institution of Civil En- 
gineers. Paper on “ High-speed Engines.” By John 
Handsley Dales, A.M.I.C.E. 
Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
| gineers. Students’ Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glargow), will deliver an address 
on “The Application of the Science of Mechanics to 
Engineering Practice.” 


NOTES. 


Xmas Greeting.—On December 24th last we expressed 
the hope that electrical firms would be ready to start the New 
Year with a determination to regain the ground lost to them 
by the unfortunate strike amongst the members of the A.S.E., 
which at that date showed no signs of a speedy settlement. 
Since its termination the industrial trades seem to have been 
hard pressed to deliver old orders and make headway with 
new contracts, and altogether the engineering firms at all 
events, throughout the country, appear to be overwhelmed 
with work. This is a welcome change, and in wishing our 
friends and supporters a very Merry Xmas, we may be 
allowed to express the hope that business will long continue 
at high water mark to the mutual benefit of both masters 
and men. | | 

The Copper Market.—At the first glance the last fort- 
nightly statement of Messrs. Н. R. Merton & Co. will be 
considered more reassuring by large consumers of copper 
than any that has been issued for several months. The 
upward movement of copper has at last ceased, and the price 
of G. M. B's. for the fortnight ending December 15th is given 
as £55 63, 8d.,a drop of 168. 3d., upon the price ruling 
during the previous fortnight. The cause of this sharp fall 
is not very a nt from the statistics given in Messrs. 
Merton's red . The total English and French supplies 
for the fortnight are only 7 tons in excess of the deliveries, 
and the stocks of copper ashore and afloat have only 
advanced from 26,897 tons to 26,904 tons on December 15th. 
Possibly the cause is to be found in buyers holding aloof and 
only buying in order to cover their requirements at the 
moment; and it would bea mistake to assume from this 
sharp full in copper that the period of high prices is over, 
and that the metal will soon sink to its normal level of £50 
per ton. This desirable state of the market from the con- 
sumer's point of view can only arrive when there is à much 
larger surplus of copper than at the present date, and the 
fall in price will probably occur gradually, ав the result 
of a slow accumulation of stocks during the coming year. 
We shall probably have occasion to refer to this subject again 
next week. 


Electric Avenue.—In our issue of December 24th, of 
last year, we made special mention of this electrically lighted 
avenue, the pride of Brixton, and the display this year is in 
no way inferior to that of 1897, although the arrangement of 
the evergneen festoons and electric lamps is quite changed. 
Last Christmas 80 festoons ran across the street at short 
distances apart, and some 300 incandescent lamps were 
pictureequely placed amongst the evergreens. To-day the 
decorations and some 400 glow lamps are alongside each 
footway with a huge crown of firs and laurels across the 
middle containing 54 incandescents to light it up, and at 
the Brixton Road end are two large stars, each illumined 
by five 50-C.P. lamps. Six arcs ві intervals in the middle 
of the road, in addition to those along the footway to the 
total number of about 120, make the avenue a perfect blaze 
of light. Mr. Christie, the estimable engineer in charge of 
the Avenue central station is again responsible for the light- 
ing ‘portion of the exhibit, which does him infinite credit, 
and once more we repeat that everybody should go and see this 
beautiful and unique display. An object lesson, too, in the 
central station is the perfect running of a Westinghouse 
engine, by Alley & Maclellan, which Mr. Christie cannot 


praise too highly after some three years’ freedom from trouble 
or repairs. 


Rope Driving.—We have received from Ironmongers’ 
Rope Works, Limited, Wolverhampton, a specimen of the 
paper rope to which we referred last week on page 910. It 
is simply a rope made in the usual way from threads of 
twisted manila paper. It is said to possess wonderful wear- 
ing power, and when treated with a special composition is 
practically waterproof and, therefore, will be suitable for use 
even in damp air. Mr. Ironmonger has had one running for 
a considerable time, and he believes it will, in time, take а 
foremost place among ropes for transmission purposes. He 
encloses, also, a small piece of the worn rope, in which we notice 
the polished condition of the strands inside, where friction 
generally results in the wearing away of hemp or cotton 
ropes. Unfortunately, the three or four-strand question is 
still unsettled. One of the leading makers, and many engi- 
neers in Lancashire still advocates the four-strand form, As 
many engineers must be interested in rope driving, we would 
advise them to examine this paper rope which seems worthy 


of serious attention. 


Electricity on H. H. S. Irresistible.“ — Three inde- 

ndent seis of dynamos and engines are required to light 

M. S. Irresistible (first-class battleship, which was christened 
at Chatham Dockyard on the 15th inst. by H. R. H. Princess 
Christian), and to work the electric motor fans and the six 
powerful search-lights with which the ship is fitted. Ev 
compartment of the vessel, except in the double bottoms, will 
be x uis by incandescent lampe, and Colomb’s lights are 
fitted for use when the dynamos are not running. The venti- 
lation will be secured by means of the motor fans. There is 
also to be a complete installation of electric bells and voice 
pipes, together with a system of loud speaking telephones in 
various parts of the vessel. There is a steam capstan for- 
ward, but the after capstan is to be worked by two electric 


motors, supplied by Messrs. Clarke, Chapman & Co., of 
Gateshead-on-T yne. "no 


Appointments Vacant.—The Manchester Tramways 
Committee wants a competent engineer to essist in engineer 
ing work in connection with the conversion of the exisiting 
lines to electric traction; salary £200 per annum. <A tem- 
porary engineering ass'stant at 50s. per week is also wanted 
for D same department. See our Official Notices this 
week. ! 

The Urban District Council of St. Annes-on-the-Ses, 
Lanca., want an electrical engineer to design and superintend 


the erection of electricity works at £170 per annum. See 
our * Official Notices." | 


Тһе L. C. C. Tramways Appointment.— The Notting- 
bam Tramways Committee has informed Mr. Baker, the 
chief officer of tramways that it cannot release him in lees 
than six months. The I. C. C. recently appointed him in 
connection with the London tramways. For the present 
tramway matters are to be managed by a committee. 
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The Weston Standard Cell.—The Weston standard 
cell, in which cadmium replaces zinc used in cells of 
the Clark type, has been examined by Jaeger and 
Wachsmuth (Ann. Phys. Chem., 1896 (2), 59, 575—591). 
T'hese authors found irregularities in the behaviour of cer- 
tain of the cella dealt with between 0? and 15? C., and an 
investigation was recently undertaken’ by Ph. Kohnstamm 
and Ernst Cohen for the purpose of ascertaining the cause of 
this peculiarity. Attention was, in the first place, directed to 
the crystallised cadmium sulphate used in the cell. As some 
doubt exists with reference to the composition of this salt, 
careful analyses were made and were found to be in agree- 
ment with the usually accepted formula, 8CdSO, + 8H;(). 
Solubility determinations and the investigation of some other 
properties of the solutions show that this salt andergoes some 
change at 15°, and that it is this change which affects the 
behaviour of the Weston cell at this temperature. The salt 
does not, however, appear to change in composition. For 

ical purposes, therefore, the use of the Weston cell 
should be restricted to temperatures above 15°. For further 
details consult the Ann. Phys. Chem (II.), No. 65, p. 344, 


for the original paper. 


The Comparative Efficiency of Water-Tabe and 
Water-Tank Boilers.—There appears in the Practical 
Engineer, by Geo, Akburst, one of the best comparisons we 
have seen between water-tube and shell boilers. Не dis- 
poses of the numerous fallacious ideas which are based on 
ап entire misconception of the relations of water capacity, 
duration of steam raising, steam dryness, and во on. He 
considers water-tube boilers are altogether behind shell 
boilers in economy, and he instances the water-tube boilers 
of H.M.S. Terrible, which burn 1°71 to 2°17 lbs. per I.H.P.- 
hour with a pressure of 240 lbs., whereas shell boilers at 
160 ]bs. pressure commonly attain the lowest figure of 1:71 
lbs. Oar author does not consider that the Scotch or shell 
boiler will be displaced until pressures of 300 Ibe. enable the 
engines to secure by high pressure a sufficient advantage to 
over-balance the lower efficiency of the boiler as a fuel user. 
It is still, however, open to makers of shell boilers to provide 
for even 300 lbs. pressure. Already they have coped with 250 
lbs., and finality has not been reached in materials. For marine 
purposes the complicated brickwork of water-tube boilers is 
unfavourable to them. The features of the water-tube 
boiler to give it an advantage in places are its sectional 
character, an ability to stand the bigheet practical pressures 
which the future may yield, and greater safety at high 
pressures when materials are perhaps weakened by excess of 
temperature. But for steady steaming, especially on inter- 
mittent work, larger water capacity is an essential. Water- 
tube boilers are also more limited in their choice of water, 
which must be good, free from incrusting matter, and non- 
corrosive. 


An American View of the London Tramway Situs- 
tion.—Mr. Albert L. Johnson, of the Nassau Electric Rail- 
road Company, who has done a great deal of electric railway 
construction work in America, bas recently been paying a 
visit to London, and in an interview with the London repre- 
sentative of a New York newspaper he has been giving his 
Impressions of the tramway situation here. Mr. Johnson is 
reported to have said :—“ There is no doubt in the world 
that in the next 18 months electric railways will have gained 
a decided footing in the city of London. I have been invited 
here to consult; with other experts on the proposition, and 
whether I or someone else put in these lines makes little 
difference. They are bound to come. I have been engaged 
for the last 10 days in looking over the entire field, and I 
can safely взу that there is no place where the natural con- 
ditions for electric street railway construction are so good or 
where there is such a demand for them as in this great city. 
* e .  . All the underground and tramway prices in London 
are ridiculously out of proportion to the length of space 
covered, and there is no reason why people should not travel 
just as cheaply here as they do in New York. As І said 
before, there is the greatest opportunity for electric raitway 
Construction in London offered by any place in the world, 
and it is the only solution to the vexed question of con- 
gested London traffic. I expect that some definite results 
will be obtained within a short time.” Probably Mr. Johnson 
18 reckoning without the London County Council. 


The Rise in the Price of Copper and Copper Com- 
pany Flotations.—As a result of the high price of copper, 
there is quite a small “boom” occurring in the copper 
mining world, and during the past ten days the prospectuses 
of three copper mining companies have appeared in the daily 
papers. Ina note in our last issue we gave some detaila of 
the most important of these—the Le Roi Mining Company, - 
formed to purchase and work mines in British Columbia. 
We now give some particulars of the other two companies. 
The first, the Copper Corporation of Chili, has a capital of 
£200,000, and is formed to purchase and work mines situated 
in the province of Atecams, Chili, which have previously 
been worked. £130,000 is to be paid to the vendors who 
аге re- selling at а profit; and the expenditure of £25,000 
will be required to place the mines and plant in good 
working order. The second company is the Mid-Moonta 
Copper Mines, capital £130,000. The mines which this 
company is to purchase and work cover 152 aores, and are 
situated in South Australia. The vendors have spent £4,000 
проп developments, and are now re-selling at а profit. The 
purchase price is fixed at £100,000 in cash and shares. From 
the copper consumers’ point of view this promotion of new 
companies and development of new mines at the present 
moment is wholly beneficial ; since the greater the production 
of copper and the larger the number of independent mining 
companies, the more rapid will be the decline in the present 
abnormally high price of copper. From the investors’ point 
of view, however, the present “boom” in copper company 
flotations is not an unmixed blessing. At the present price 
of copper, it is exceptionally easy to show remarkable returns 
upon capital in these propectuaes ; and the danger lies in the 
readiness of promoters to take advantage of this fact, and to 
obtain for the properties sold, prices much beyond their real 
value. Over-zapitalisation with its concomitant evils is thus 
likely to occur ; and we take this opportunity to warn our 
readers of the risk they are taking in investing in these new 
copper mining companies without first obtaining expert 
opinion upon the statements made. 


High Speed Steam Engines,— There appears a plea for 
high rotative speed in the Engineering Times by Mr. Norris. 
He points out the saving of steam which high speed secures, 
and attributes this to the greater ratio of the weight of 
steam per unit of time to the weight of the cylinder. Не 
says а fixed amount of condensation and re-evaporation must 
go on in a given time; but he does not, make it quite clear 
that the benefits of high rotative speed with short stroke are 
largely in the reduction of the time duration per stroke and 
the increase of the cylinder volume unit of circum- 
ference. Against this latter is to be Пасі the increase of 
area of the cover surfaces and piston surfaces whose action 
ie, perhaps, the most pernicious of any part of the cylinder, 
and it is very doubtfal if the most has boon done with long- 
stroke engines, whether the mean speed of piston bas not 
been too much reduced in the high rotation engine, which 
has an abnormally lárge area of cylinder and piston ends in 
relation to piston speed. Mr. Norris is wrong in claiming 
that the high rotation engine has so much power for its size, 
This is not so per cylinder volume. It is ent/te'y to the 
smal! duration of each revolution period that this engine 
owes any economy it may possess in respect of reduced 
cylinder condensation, and, considering the large area of 
steam exposed surface in such engines, it is clear that if there 
is any reduction of cylinder condensation the effect of rapid 
rotation must indeed be good, for ап economy haa been even 
effected in face of an increased ratio of surface. Hence it 
follows that further economy may probably be secured from 
longer strokes, во ав to raise the piston speeds of high rota- 
tion engines. He claims sup2rheating as being more effective 
in high speed engines and less of it being required, which, 
of course, follows naturally as a corrollary on the gain due 
to &hortening the period of revolution. m 


Lectures.—At a recent meeting of the South Stafford- 
ahire Institute of Iron and Steel Works Managers. at the 
Mechanics Institute, Dudley, Mr. Horace Allen, C.E., read 
a paper on * The Blast Furnace as a Source of Power." 

At the University Engineering College, Glasgow, last 
week, Mr. W. B. Sayers lectured on “The Economic Use of 
Electricity in Power Transmission and Distribution.” 


i ac '. 
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А New Electric Motor.—The Colliery Manager has the 
following :— 


A correspondent asks to whom is the greater honour due 


—to the inventor of the motor, or to the writer of the 
article ? 


Indicator Testing.—In the testing of indicators by 
means of a mercury column errors are very apt to arise, and 
these are pointed out by Prof. Jacobus in a recent paper 
wherein he describes other methods he has used. The 
measurement of pressure i8 obtained by him by means of а 
weight carried on а ground plug fitted in а ground hole апд 
spun round to eliminate friction when taking the reading. 


In drawing the test lines a set should be taken after press- - 


ing down the indicator spring and after pulling it up. In 
each case it ought to return to the same place, the instru- 
ment being rapped by & wooden stick to eliminate friction. 
Differences of temperature will give double lines for the 
same pressures, во that in testing on a rising and falling 
pressure care must ba taken to secure fairly even tempera- 
tures on both up and down tests. Apparatus is described 
for testing by steam, air, or water pressure. A good deal of 


opposition is likely to be made as to the idea of the unre- 
liableness of the mercury oolumn. 


The City Electric Lighting.—The City Press under- 
stands, on the very highest authority, that there is every 
ibility of a conference taking place in the Hear future 
etween the Streets Committee of the {Corporation and the 
City of London Electric Lighting Company with reference 
to the parchase by the Corporation of the company’s under- 
taking. The directors, it is understood, are quite prepared 
to sell their property if the terms offered are snfficiently 
tempting. Naturally, our contemporary is unable to give 
any indication of what the views of the board are as to the 
sum they will feel disposed to accept. 

Mr. Alpheus C. Morton, as a member of the Streets Com- 
mittee, writes to the Daily Chronicle denying that any 
arrangement has been made by that committee to hold a con- 
ference with the City Company on the question of purchase. 


He says the committee has practicall i 
E 5 p y refused to do anything 


Cowper-Coles Recuperative Electro-Zineing Process. 
— This process, which has been on several occasions noticed 
in our colamns, is coming into extensive use, and is now 
being utilised for a great namber of purposes, especially for 
the coating of torpedo-boat destroyersand the tubes of water- 
tube boilers, such a8 the “ Belleville,” the zino being applied 
externally, that is, the fire side, not internally. A plant has 
been designed for the Germania Shipbuilding and Engi- 
neering Company at Tegel, near Berlin, It is specially con- 
structed for coating tubes such as those used in the Thorny- 
croft, Yarrow, and similar water-tube boilers. 


The Largest Electric Plant in the World.—The 
Westminster Gazette says that a private cable message just 
received from New York gives interesting particulars regard- 
ing a contract which has been signed for the installation of 
what will be probably the largest electric railway plant, and 
for that matter the largest electric plant of any kind in the 
world. The Third Avenue Railway Company of New York, 
having decided to abandon its cable equipment for electric 
power, bas awarded the contract for the steam and electrical 
equipment of its power house, which will contain machinery 
capable of developing 64,000 horse-power, and for its street 
railway lines, to the Westinghouse Electric and Manufactur- 
ing Company, of Pittsburg. The undertaking involves the 
expenditure of rather more than a million sterling, and the 
contract covers the steam engines, boilers, and entire steam 
plant, as well as the electric generators, motors, transformers, 
switchboard, and all other electrical apparatus required for 
the enterprise. 


Personal.—We congratulate Mr. John Е. О. Snell, 
A. M. I. C. E., M.I.Mech.E., M. I. E. E., upon his unanimous 
appointment by the Sunderland Corporation as engineer for 
the construction and subsequent running of the Corporation 
Tramways. A Bill is now before Parliament. Mr. Snell 
will be responsible for carrying out the whole of the scheme 
including the permanent way and car sheds, as well as the 
purely electrical overhead and other equipment. Mr. Snell 
also has in hand the large extensions to the present lighting 
station and plant both for lighting and traction purposes, 
and is further changing the existing system over to 440 volts. 
The Council have agreed to pay him 100 guineas for his 
tramways report. His present engagement is to be termi- 
nated, and a further five years' agreement entered into, on 
the following rates of salary :—F'irst year, £600; second 
year, £700; third year, £750; fourth year, £800; fifth 
year, £800. We understand that Mr. Snell had previously 
received three offers of £600 a year. 

' We regret to hear that Major-General Webber met with a 


mishap the other day while cycling along the Thames 


Embankment, injuries to the cheek bone resulting. Weare, 
however, pleased to learn that he is progressing satisfactorily. 


On Examinations.—N. W, Sibley, B.A., LL.M., of 
Cambridge, rushed violently down a steep place into the 
St. James’ Gazette last Monday, possessed b a spirit of 
antipathy to examinations in exact science, His text was a 
slip in the wording of an examination paper, set 12 years 
ago, and his conclusion that examinations are ridiculous, It 
may be observed that this syllogism consists of a major 
ps and а conclusion. The minor premiss is omitted, 

ut may perhaps ba supplied. We fancy the future B.A. was 
plucked for his mechanics. At Oxford it would have been 
for logic. Now what is to be substituted for examinations ? 
Sokratic dialogue, he says, and studious attendance at 
lectures. It is likely our B. A. can discourse freely on the 
nature of true virtue, or the difference between ideal beauty 
and a B.A. degree, and is not quite во strong on rule of 
three, or the cause of the tides. The oversight of a tired 
examiner at the end of term does not alter the fact that 
selection can only be made after testing, and that the only 
important quality of a candidate that can be tested is his 
intellect and knowledge. The infinitely more important 
quality, his personality and character, cannot be tested at all. 


Shock Fatality.—The inquest on the body of the man 
named Davis who was killed at Southampton while engaged 
repairing a joint of a high tension cable, was concluded on 
Tuesday, and a verdict returned of ** Accidentally killed." 
The borough coroner, in the course of the hearing, said that 
he was really not surprised at what had happened. He had 
seen the men working in the High Street himself, and had 
asked them if they were not supplied with glover, and they 
replied that they did not want them. He thought they would 


find that death was due to coming into contact with the 
wires without the proper gloves. 


The City Company's Continuous Current Plant.— 
We understand that the continuous current plant of the 
City of London Electric Lighting Company is now ready, 
and further plant of 2,400-kw., all continuous current, is 
on order for delivery in Februery and June, 1899. 
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The Société des Eleetriciens.— The monthly sitting 
of the Société des Electriciens was held on 7th inst., 
at 8.90 p.m, M. Hillairet presiding. The secre 
read the report of the last meeting, which was accepted, 
and the general secretary read out the names of various new 
members and mentioned certain inventions. M. Armagnat 

ted M. Blondel’s new hysteresimeter, constructed by M. 
Carpentier This apparatus consists, like Prof. Ewing's, of 
a U-shaped magnet, which can easily be made to turn round 
a vertical axis. Between the limbs of the magnet are 
arranged little iron rings of the sample to be tested. The 
part which holds these samples is mounted on a spring, which 
tends to bring it back to its original position. A little trane- 
mitting apparatus with a handle at the bottom enables the 
magnet to be turned. The magnetic field is displaced and 
draws the iron rings with it until the action of the spring 
that holds back the part supporting the rings makes equili- 
brium with the motive couple. A needle connected with the 
rings moves on а graduated dial. The figure indicated multi- 
plied by а coefficient gives the loss in ergs per cubic centi- 
metre. The iron discs are cot from the samples of iron to 
be tested and should not be thicker than 4 millimetres, 
M. Armagnat made several tests with this apparatus 
and obtained very satisfactory resalts. The com- 

ive measurements are very exact. It would 

difficult to deduce from them absolute measurements. 
M. Boucherot V a new apparatus for measuring 
motive couples. We know that in order to determine the 
motive couple we have only to write down the angular speed, 
to trace the curve of the angular speed as a function of the 
time, and to trace the tangent at any point whatever; we 
then take the angular coefficient. he object of M. 
Boucherot’s apparatus is to enable the angular speed to be 
easily registered. М. Maurice Leblanc then spoke with 
reference to the employment of asynchronous alternating 
current machines as generators and motora. He showed 
that asynchronous machines branched upon a system can, 
aocording to various conditions which he determines by cal- 
culation, work sometimes as generators, and sometimes as 
motors. 


The Manufacture of Chlorides, Bromates, Iodates, 
and Hypochlorites.—Stadents of patent literature which is 
concerned with electrolysis, may remember a patent granted 
to Schuckert for the addition of from 1 to 5 per cent. of 
alkali bi-carbonate to the anode chamber of a chloride decom- 
paag cell in order to increase the yield of chlorate. 

. Vaubel, in the course of other observations, has observed 
that when the anode chamber contains bi-carbonate of an 
alkali, and the cathode chamber a saturated solution of the 
corresponding chloride, and a diaphragm separates the two, 
& complete conversion of the chlorine into chlorate occurs in 
the anode compartment of the cell. He gives the following 
equation to explain this change :— 


NaCl + 6 NaHCO, = NaClO, + 6 CO, + 6 Na + 8 H,O. 


The carbon dioxide is liberated as gas at the anode, and may 
be used to form fresh bi-carbonate with the hydrate pro- 
duced at the cathode, In Vaubel’s experiments, a tempera- 
ture of between 60° and 70? C. was ; the current density 
varied between 5 and 10 amperes per square dm. (45 and 
90 amperes per square ft.), the yield of chlorate being 
greater at the higher current density. The E.M.F. was 
from 4 to 6 volte, and 5 grammes of sodium bi-carbonate were 
added to each 100 co. of anode liquid at intervals of four 
hours. This liquid was found to contain 6:5 grammes of 
sodium chlorate and 7:5 grammes of sodium bi-carbonate at 
the end of the experiment; and continuance of the electro- 
lysis beyond this point was not found to be advantageous. 
Thecathode liquid contained 10 per cent. of codium hydrate. 
The yield of the latter represented a current efficiency of 
90 per cent. ; that of the chlorate one of about 50 per cent. 
The subetitution of caustic alkalis for the bi-carbonate galts, 
caused formation of chlorides in the anode compartment of 
the cell. As regards energy efficiency, 786 watt-hours 
yielded about 50 grammes of sodium chlorate. Oettel, in his 
experiments upon this same subject, obtained 88:14 grammes 
of potassium chlorate from 736 watt-bours ; but the E.M F. 
used by him was only 8:8 volta, and he worked withont any 
diaphragm with slightly alkaline chloride solutions. The 


Gall and Montlaur chlorate process is worked оп a manou- 


_ facturing scale. Diaphragms are used, and a solution of an 


alkali hydrate is supplied at intervals to the anode compart- 
ments of the cells. By this process, 1,008 watt-hours are 
required to yield 88:14 grammes of potassium chlorate, as 
against 951 watt-hours in theauthor's experiments, Though 
theoretically the author's method wonld appear to be the more 
profitable, experiments upon a large scale have shown that thia 
is not actually the case. Bromates and iodates of exceptional 

urity can be produced by the same method as that described 

or chlorates. If а lower temperature than that named be 
employed, hypochlorites are formed without any chlorites; 
but the solution so obtained is very unstable. Experiments 
made by the author show that the oxidi:iog properties of the 
bi-carbonate solution contained in the anode compartment of 
the cell could also be utilised in the production of Prussian 
blue, Attempts to oxidise barium hydrate in the same 
manner failed, ; but chromium hydrate was raised to the 
higher stage of oxidations. The yield in the latter case was, 
however, only 8 per cent. as against 47 per cent. by the 
Haussermann method. The attempt to produce fluorates in 
а similar manner failed. 'The experimenta were carried out 
in the laboratory of Prof. Dieffenbach, at Darmstadt, and 
are described in a paper by W. Vaubel in the Chem. Zeit , 22, 
(34), 831. 


Electric Motor Car Stations.— Under the title of “ La 
Poste Electrique Internationale,” a company has been 
formed in Belgium, with a capital of £820,000, for the 
novel purpose of establishing on all the principal high roads 
of Europe electric motive power stations, or electric posting 
stations for motor cars. A financial daily says that each of 
these stations will be in charge of expert mechanics, repairs 
will be quickly executed, and accumulators can be re- 
charged. 


Accumulator Competition.—Under the auspices of the 
Automobile Club de France a competition of accumulators 
suitable for electric motor vebicles is to be held in Paris on 
the second Monday in April next, and following days. The 
conditions of the competition, which is an international one, 
have just been issued. 


The Northern Аа of Electrica] Engineers.—Oa 
Wednesday evening, at Manchester, a paper on “ Commercial 
Instruments for Indicating and Recording Electrical Quan- 
tities,” with а note on the new Aron meter, was read by Mr. 
E. S. Shoults. 


Erratum.— By а compositor’s error last week, the number 
of lamps applied for when the Ecoles electricity works com- 
menced operations was given as 42,000 instead of 4,500. 


Thermophones,—The periodic changes of length or bulk 
produced by an oscillating current may be utilised for the 
electrical propagation of sound. The effect, according to an 
article in Braun in Annal. Phys. Chem., abstracted in the 
Scientific American, may be indefinitely increased by super- 
imposing а steady current upon the variable current. A 
bolometer is inserted in the secondary circuit of a small in- 
duction coil. As long as the secon current alone 
traverses the bolometer, no sound is heard. But as toon as 
an independent constant current is made to traverse the 
bolometer, every impulse of the induced current produces a 
noise in the bolometer, which, in this case, acta like a tele- 
phone. The loudness increases with the strength of the 
steady current. Оп replacing the induction оой by a micro- 
ps nothing is heard. Bat even then the sound may 

rought out by Simon's sensitive arc, This is due to the 
strong steady current traversing the arc. If three or four 
secondary cells are put in circnit with a bolometer and a 
microphone, 1 spoken into the latter is distinotly 
reproduced by the microphone. The bolometer may be re- 
placed by strips of thin brasa, 
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Obituary.—The death of Mr. John Randall Miles, 
Postal Telegraph engineer, is announced from Rainbill, 
near Prescot, from typhoid fever. 


Curious Lightning Freak.—Light has st length been 
thrown on the cause of the City darkness. That wonderful 
lamp in the office of Lightning with a nominal resistance of 
95 volts ie enough to upset a bigger station than Bankeide. 
If the lamp had a resistance of 25 C.P., ог a C.P. of 95 
volts, one could understand it, but, as Mr. Garcke says, we 
all like Lightning, for it prefers to be funny rather than 
serious. 


Is the Hypothesis of Electrolytic Dissociation 
Superfluous ?—This subject has engaged the attention of 
Isidor Traube for several years, and he now considers that he 
has acquired sufficient data to answer the question in the 
affirmative. Three years ago Traube showed (vide Дей- 
schrift fiir Anorganische Chemie, 1895, viii., page 323), that 
the equivalent of any ion exercises always the same attraction 
for the water, and that this attraction is equal to that exer- 
cised by the molecule of any non-dissociated substance, the 
contraction caused by this attraction being forthe gram- 
equivalent or molecule 12:2 cc. As equivalent quantities 
of different ions have all the same attraction for the solvent, 
their osmotic pressures must be the same. Therefore, laws 
analogous to thcse of Boyle, Gay-Lussac, and Avogadro 
must hold for the osmotic pressure. When the electrolyte 
is dissolved in water, the same attraction that may be 
looked on as the cause of osmotic pressure also caused the 
weakening of the hold of the ions on one another. The 
law that equivalent amounts of the different ions produce on 
being dissolved in water, the same contraction in volume, 
may be compared to Faraday’s law that equivalent amounts 
of the different ions require for their separation the same 
quantity of electricity. Drude and Nernst regard the elec- 
trical charging of the ions as the cause of the volume con- 
traction (Zeitschrift fiir Physikalische Chemie, xv., 79). 
The analogy between the volume law and Faraday’s law is, 
however, ratner proof that the ions in solution are not 
electrically charged and only become во at the moment of 
their separation, the charging of the ions being the conse- 
quence and not the cause of the colume contraction, space 
energy being thus converted into electrical energy. "Traube 
has now published a paper in the Berichte der deutschen 
chemischen Gesellschaft, 1898, Vol. xxxi., page 154, in which 
he confirms his conclusion that the contraction which occurs 
when a substance is dissolved in water is proportional to the 
concentration of the solution and is almost independent of 
the nature of the dissolved substance. The contraction is 
about 13°5 cc. for every dissolved gram-molecule of a hon- 
electrolyte or for every dissolved gram ion of an electrolyte. 
It is thought that the contraction in aqueous solutions is due 
to the strong attraction between the solvent and the dissolved 
substance, and this leads to the hypothesis of union (chang- 
ing union) between the water and the dissolved substance. 
The number of water particles (a) with which a given 
molecule of & substance iu dilute solution combines is 
equal for all non-electrolytes, and for dissolved electrolytes 
increases proportionately to the number of ions. From 
this, Van’t Hoff's conclusion, that the osmotic pressure of a 
solution is equal to the pressure which the dissolved substance 
in the form of a gas would exert at that temperature, may 
be deduced. In this deduction use is made of the hypothesis 
that a molecule of any non-electrolyte in any dilute solution 
at any given moment is in union with only one particle of 
the solvent. The author proceeds to show thet his views 
and those of Poynting are more in accord with observed facta 


than are the usual views of osmotic pressure. Explanations 


are given for the following facts :—(1) Molecular weights, as 
determined in different solventa, vary ; (2) colloidal substances 
have an osmotic pressure = 0, or nearly 0; (3) the course 
of any given reaction depends largely on the nature of the 
solvent employed (Menschutkin); (4) inversion of sugar 
and similar processes, The hypothesis of electrolytic dis- 
sociation, according to Arrhenius, is considered quite super- 
fluous. The author's view is that, in dilute solutions of, 
say, sodium chloride, one molecule of sodium chloride is 
united to two of water ; in concentrated solutions, to one of 


Crystal Palace School of Practical Engineering.— 
'The award of certificates for the winter term of 1898 took 
place in the lecture theatre of the school on Friday last 
(16th). Sir Chas. Rivers Wilson presided and addressed the 
students. In the course of his speech he referred to the 
progress of electric traction and recommended those entering 
the engineering profession to give special attention to this 
branch of it. At present, he said, in this country only 200 
miles of line—railway and tramway—were worked by 
electricity, whereas in America there were thousands of 
miles. Any effort in developing the progress of electric 
traction in this country conferred a public benefit. He 
urged the students to make the best use of their time and 
opportunities. 


Alternating Current Meter Patents.—The New York 
Electrical Engineer says that in three suits brought by the 
Westinghouse and Thomson-Houston Companies v. The 
Citizens’ Electric Company of Brooklyn, in the United States 
Circuit Court for the Eastern District of New York, decrees 
have been entered against the Citizens’ Electric Company, 
enjoining them from the use of alternating current meters 
manufactured by the Diamond Electric Company. The 

tents in suit are numbered 448,894, issued to Elihu 

homeon ; 511,559 and 511,560, issued to Nikola Tesla; 
and 386,003 and 886,004, issued to O. B. Shallenberger. 
The two Tesla patents mentioned above are two of the broad 
patents on split phase motors and apply to certain forms of 
fan motors. The two Shallenberger patents relate to that 
invent or's meter. 


NEW COMPANIES REGISTERED. 


Electric Tested Lamp Company, Limited (59,877).— 


This company was registered on December 10th, with a capital of 


£2,000 in £1 shares, to acquire and carry on the business carried on 
by Richard T. Godman, at 15, Victoria Street, Westminster, under 


the style of “The Electric Lamp Contract Renewal Company," and 
ma adopt agreements with R. T. Godman, A. W. Gattie, and A. G. 


man. The first subscribers (each with one share) are :—Oharles 


.H. Cumberland, solicitor, and Wm. J. Williams, clerk, both of 30, 


John Street, Bedford Row, W.C.; Richard T. Godman, 5, Upper 
Belgrave Street, S.W., gentleman; Alfred W. Gattie, dramatist, and 
Arthur G. Seaman, electrical engineer, both of 37, Sinclair Road, 
West Kensington; Wm. Smith, 1, Arthur Villas, Mill Road, Epsom, 
accountant; Harry Bt. Yorke, 53, Barmouth Road, Wandsworth, 
clerk. Registered without articles of association. 


P. C. Middleton & Co., Limited (4,077).—This com- 
pany was registered in Edinburgh on December 9th, with a capital of 
£50,000, in £1 shares, to acquire and carry on the business of " P. C. 
Middleton & Co.,” electric light and power engineers, of Abardeen, 
Edinburgh, and Inverness. The first subecribers (each with one share) 
are P. C. Middleton, Elstree, Forest Road, Aberdeen, 
engineer; James Webster, Aberdeen, accountant; Norman Beves, 
8, Brendon Terrace, Edinburgh, engineer; Wm. Smith, Schoolhill, 
Aberdeen, engineer; John Packman, 17, Richmond Terrace, Aber- 
deen, cashier; John Henderson, 14, Mount Street, Aberdeen, clerk; 
John Morrison, 60, Powis Place, Aberdeen, clerk. The first directors 
are William Jackson, P. C. Middleton, Norman Beves, J. Webster, 
J. Linney, and H. Skipworth; qualification, 500 shares; remuners- 
tion as the company may determine; P. C. Middleton is to act as 


managing director with £400 anoum. Registered office, 6, School- 
hill, Aberdeen. ad к ш 


Chamberlain & Hookham, Limited (59,920).—This 
company was registered on December 15th, with a capital of £100,000 
in £5 shares, to acquire and take over as a going concern the business 
now carried on at Bartholomew Street, Birmingham, and elsewhere, 
under the atyle or firm of “Chamberlain & Hookhaw, Limited,” to 
enter into an agreement with the said company and Joshua Brown, 
its liquidator, and to carry on the business of manufacturers of, and 
dealers in, electricity meters, electrical plant, machinery and appe 
ratus, electrical engineers, suppliers of electricity, iron, steel, and 
brass workers, &с. The first subscribers (each with one share) are:— 
Arthur Chamberlain, J.P., Moor Green Hall, Birmingham; John 8. 
Nettlefold, J.P., Beechenhurst, Selly Hill, Birmingham; Miss Helen 
Chamberlain, Moor Green Hall, Birmingham; Philip Hookham, 
King's Norton, Worcestershire, manufacturer; Frederic Hookham, 
Hampton, Malvern, Worcestershire, gentleman; Richard P. Hook- 
ham, Noke Rectory, Islip, Oxford, gentleman; and Mrs. Margaret 
Nettlefold, Beechenhurst, Selly Hill, Birmingham. The first direc- 
tors (to number not less than two nor more than seven) are Arthur 
Obamberlain and George Hookham ; qualification, 100 shares; remu- 


neration, 10 per cent. of the net profits available for dividend (with 
a minimum of £500 per annum), di between them. 
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` Е. J. Clark, Limited (59,953).—' This company was 

on December 17th, with a capital or £2,000 in £1 shares, to 
acquire tbe business carried on as " Tízzard & Со.” at Broad Street, 
Hanley, Btaffs., to adopt an agreement with Dennis D. Butters, and 
to carry on the business of electricians, electrical and general 


eompeny. 
Engineering Undertakings, Limited (59,897).—This 
company was registered on December 18th, with а capital of £5,000 
in £1 shares (of which 4,500 are 5 per cent. cumulative preference), 
to carry on at Manchester and elsewhere the business of mechanical 
and general engineers, machinists, electricians, and suppliers of elec- 
tricity for the purposes of light, heat, motive power or otherwise. 
The first subscribers (each with one share) аге :—Thomas E. Kay, 
18, Luke Street, Oheetham. Manchester, accountant; Albert E. 
Tanner, 579, Btretford Road, Manchester, engineer; George Broughall, 
20, Clifford Street, Chorlton-on-Medlock, Manchester, engineer; 
W. John Herring, Mauldreth Road, Withington, manager; Edward 
E. Johnson, 78, King Street, Manchester, accountant; E. Booth 
Edwards, 17, Stretford Road, Manchester, chartered accountant ; and 
Henry B. Jobnson, 4, Fulwood Terrace, Old Trafford, Manchester, 
accountant. The first directors (to number not less than two nor 
more than five) are to be nominated by the subscribers; qualifica- 
tion, 100 shares. Registered office, 78, King Street, Manchester, 


Scarborough District Lighting Company, Limited 
,906).—This company was registered on December 14th, with a 
capital of £5,000 in £1 shares, to manufacture, sell, and supply light 
in the villages of Ayton, Burniston, Cayton, Oloughton, Scalby, 
Seamer, Thornton Dale, and elsewhere in Yorkshire, and to carry on 
the business of a gasworks and lighting company, electricians, 
suppliers of electricity, manufacturers of electrical apparatus, 
mechanical engineers, &c. The subscribers are:— Willism Hard- 
castle, Church Becks, Scalby, gentleman (five shares); Valentine 
Fowles, 8t. Oswalds, Scalby, estate agent (five shares); W. Morgan, 
The Valley, Scarborough, managing director (one share); Frederic 
Pope, Sinnington, Yorks, gentleman (10 shares); Richard W. 
Harrison, Villa Montres& Scalby, decorator (five shares); Thomas 
Frank, Dennis House, Pickering, timber merchant (five sbares) ; and 
Richard Clarke, 38, Londesborough Road, Scarborough, gentleman 
(five shares). Table “A” mainly applies. 

Clayton Engineering and Electrical Construction 
Company, Limited (59,913).—This company was registered on 
December 14th, with a capital of £40,000 in £1 shares (of which 
20,000 are 6 per cent. cumulative preference), to acquire and take 
over as а going concern the business of the Olayton Foundry Com- 
pany, Limited, of Clayton, near Manchester, to enter into an agree- 
ment with the said company, and to carry on the business of 
mechanical and electrical engineers, millwrighte, engine, dynamo and 
motor builders, rubber and c.tton machinery designers and builders, 
iron, steel and brass founders, contractors, &c. The first subscribers 
(each with one share) are:—Joseph P. Bedson, Parkhurst, Middles- 
brough, engineer; Tom Westgarth, 6, Lothian Road, Middlesbrough, 
engineer; Reginald Le Neve Foster, Harrytown Hall, Bredbury, 
manufacturing chemist; George Garner, Octagon House, Fairfield, 
Manchester, engineer; James Н. Nuttall, 497, Edge Lane, Droyleden, 
engineor; Joseph R. Garner, Octagon House, Fairfield, Manchester, 
electricai engineer; Oharles J. E Hall, Disley, Cheshire, gentleman. 
The first directors (to number not less than three nor more than five) 
are E. J. Byrne, R. Le Neve Foster, Joseph P. Bedson and George 
Garner; qualification, £250; remuneration, £450 per annum, divided 
between them. Registered office, Clayton, Manchester. 


Whiteinch Galvanising Company, Limited (4,088). 
—This company was registered at Edinburgh on December 17th, with 
a capital of £15,000 in EI shares, to carry on the business of galvanisers. 
engineers, iron and brass founders, electricians, &c. The first sub- 
scribers (each with one share) are:— Robert Lee, 158, Milton Street, 
Glasgow, engineer; Robert Young, 39, West Campbell Btreet, iron 
merchant ; Colin Scott, 94, Hope Street, Glasgow, ship agent; Patrick 
Inglis, 64, Horrock Street, Glasgow, engineer; William Macmillan, 
Pointhouse Shipyard, Glasgow, shipbuilder; Alex. Wood, Woodlands, 
Partick, manufacturer; and Charles Connell Balshagray Avenue, 


Partick, shipbuilder. The first directors (to number not more than 


four) are Robert Young, William Broadfoot, and John Reid. 
Remuneration asthe company may decide; qualification, five shares. 
egistered office, 107, Buchanan Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mather & Platt, Limited (36,368).—This company’s 
annual return was filed on November 22nd, when 15,000 shares were 
taken up out of a capital of £200,000 in £10 shares; £9 per share has 
been called and £195,000 received. | 


. company for such a short time that I cannot give 
information. I have given you as much as I рону cun. When 


Electrical Development and Finance Corporation, 
Limited (49,021) —This company’s annual return was filed on 
Beptember 20th, when 10,477 ordinary and 10,000 deferred sbares 
were taken up out of a capital of £500,0(0 in £1 shares (of which 
10,000 are deferred). Allthe deferred are considered as paid, and 
153. per share has been called on the others; £7,819 10s. has been 
paid and £38 5s. is in arrears. 


Penny-in-the-Slot Electricity Rupply Syndicate, 
as 


Limited (52,304).— This company's registered office has been remove 
to Bartholomew Works, end of Lawford Road, Kentish Town, 


London, N.W. 


CITY NOTES. 


Aron Electricity Meter. 


Tum first ordinary general meeting of the Aron Electricity Meter, 
Limited, was held on Tuesday at Winchester House, under the pre- 
sidency of Sir James Pender. 

The CHAIRMAN said: Gentlemen,—This meeting, as you are aware, 
has been called for the purpose of complying with the provisions of 
the Joint Stock Companies Acts. Before proceeding with the busi- 
ness, I wish to mention that the directors regret to inform the share- 
holders that, on account of the serious illness of one of their 
colleagues, Mr. Byng, in October last, Mr. Hugo Hirst, his partner, 
consented to join the board. As only some nine weeks bave elapsed 
since the company was brought under the notice of the public, we are 
not yet in а position to report anything definite as to the results 
obtained by the transfer of Dr. Aron's business into our hands. Satis- 
factory arrangements have been arrived at for the gradual taking 
over of the business from Dr. Aron, as the purchase money could only 
be paid as the calls on the shares fell due; but thís is & mere matter 
of detail, and is being satisfactorily carried out. Upon the directors 
taking over the business, they instructed Messrs. Price, Waterhouse 
and Co., tosend one of their representatives to Berlin, for the pur- 
pose of reorganising the books, во as to comply with the practice usual 
with English companies, for, although the present system was 
suitable for a private business, it would not have enabled the ору 
to watch in London, week by week, the progress of а business the 
of which is done in Berlin and Vienna, and would not have enabled 
the directors to place before the shareholders a yearly balance-sheet 
within a reasonable time after the close of the financial year. This re- 

resentative has now returned to London, having completed his object. 

be business which has been done during the last 11 months has 
exceeded expectations. For instance, we are informed by Dr. Aron 
and Dr. Juttke, our managing directors, that the business on the 
Continent has kept up its normal eteady increase, about 14,000 meters 
having been ordered during the last 11 months, in comparison with 
about 11,000 during the preceding year, and the sales in England 
have risen from about 400 in 1897, to over 1,800 for the first 11 months 
of this year. The most gratifying feature of this increase does not 
lie in the number of meters sold, but in the fact that they have been 
placed with about 40 different central stations and other users, all of 
whom are bs ginning to give us repeat orders, which lead us to believe 
that a rapid development of the business and much larger sales may 
be looked for during the next year. The remarkable progress of the 
business in England will no doubt, lead very shortly to a con- 
siderable number of inquiries and orders from the colonies, 
which will then become an additional source of income. 
In countries where high duties prevent us from doing a large business 
your directors propose to work the patents by means of separate 
companies. Offers from one important country are at present being 
considered by the directors. In Germany and Austria, where Dr. 
Aron's name enjoys a very bigh reputation, and adds considerably to 
the goodwillof the business, the directors propose to make arrange- 
ments во as to enable them to trade in those countries under that 
name. You are aware that the profits derived from the business from 
January let this year belong to this company, but, as the company 
only work the business on their own account from October 1st last, the 
profite resulting from the working from January 1st to September 30th 
will go towards and considerably increase the working capital of £45,000 
set aside for this purpose, as mentioned in the prospectus. The profits 
made from October 1st will go towards future dividends, and, without 
taking into account the economies which we propose to introduce, and 
assuming that the business maintains its natural increase, we bave 
reasonable hopes that the preference shares may at a much earlier 


date than we expected participate in the surplus profits after 10 per 
cent. has been paid on the ordinary shares. I do not think there is 
anything further for me to add at this meeting, except, perhaps, that 


we hope to pay an interim dividend on the shares on April lat next, 
and the dividend as soon as the accounts and balance-sheets have 
been prepared—that is to say, as soon after October lst as is practic- 


able. As you will thoroughly understand, we have had control of the 
ou very much 


we next meet and we have been over to see our works we shall be able 
to give уоп a great deal more information than we are able to at 
t. 2 


presen 
After sundry questions the proceedings terminated. 


Smithfield Markets Electric Supply Company. 


Tux report of the directors of the Smithfield Markets Electric 
Supply Company, Limited, with accounts for the first year of work- 
ing, ended September 30th last, to be submitted to the general meet- 
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ing to be held in London on Friday, states that the trading account 
shows a profit of £759. The directors found it necessary at the outset 
todiscontinue the method of charging by "lump sum" contracts 
which had previously been in force (and which had led in a great 
many cases to extravagant use of the current), and to adopt the cus- 
tomary fixed rate per unit, based on the actual meter consumption. 
They also found that there were numerous complaints of unequal 
pressure and unsteadiness of light. They much regret to report that 
tbe effect of this necessary change was a loss on trading for several 
months. They are, however, satisfled that their policy was correct 
and necessary in order to establish the company's business upon а 
sound basis. А substantial increase in the price obtained per unit 
has been effected, and, notwithstanding the loss referred to, the total 
number of customers now connected shows a net gain upon the 
number oonnected at the commencement of the company's operations. 
The price charged per unit is still below that of any other London 
supply company. The directors ате pleased to be able to report that 
there is now every indication of a return of the popniar 7 of elec- 
tricity as an illaminant in the Corporation markets, and that the 
company’s business is steadily gaining ground. There is within the 
markets area a large scope for an increased sale of current, which the 
directors are confident will be gradually acquired. Under 
the advice of the company's consulting engineer, Mr. V. B. D. 
Oooper, many important alterations and improvements have been 
carried out in connection with the generating plant and machinery, 
and substantial economiea bave been effected. The fall benefit of 
these will, however, only be apparent in the result of the next year's 
working. The staff bas been to а large extent reorganised, and Mr. 
Eustace Ridley, who held the position of assistant engineer to the 
Bt. James's and Pall Mall Electric Light Company, Limited, has been 
engaged as chief engineer in charge of the station. Mr. G. M. Powell, 
who has had special experience to qualify him for the position, has 
been engaged as secretary to the company. These appointments were 
made by the directors after the most careful consideration, and they 
have pleasure in expressing their satisfaction with the results. The 
working of the station and the conduct of the company's business has 
been carried on in a «satisfactory manner. All complaints of 
inequality of the light have ceased. The cost of production has been 
substantially reduced, and when the installation of the large storage 
battery (with а capacity of 2,000 ampere-hours), now on order, has 
been completed, the cost per unit will be still further reduced to a 
брате with which only ccmpanies with a very much greater output 
can compare. The directors are pleased to report that the improve- 
ment in the company's business since the initial difficulties and 
disappointments have been overcome is so marked, that а careful 
estimate of the results of the working of the present quarter, based 
upon the meter readings to December 10th, shows that the gross 
profit earned in this quarter will be at least £800, or more than the 
total profit for the whole of the previous year. The working expenses 
к now be taken as being upon a minimum basis, and a very large 
additional amount of current could be generated and supplied at а 
oomparatively small extra cost. As the tendency is in the direction 
of increased demand, and as there is a very large scope for increase of 
bus'ness in the Corporation markets alone, the directors are confident 
that the company will be upon a dividend-earning basis in the second 
year of its operations. Applications have been made to the Board of 
Trade for provisional orders empowering the company to supply elec- 
tric current in the areas of the City of London, the parish of 8t. Luke, 
Middlesex (which includes Finsbury and s portion of Moorgate Btreet) 
and the Holborn district. Allof these three areas immediately adjoin 
the company’s generating station being centrally situated between 
them. e directors are using their utmost endeavours to ensure the 
successful result of their applications, and are engaged in negotiations 
in respect of important extensionsof the scope of the company's opera- 
tions to which at present they do not deem it expedient to refer in 
detail. Satistactory progress has been made, and there is reason to 
hope that substantial benefits will accrue therefrom. The result of 
the applications for provisional orders will be known tue first six 
months of 1699. The chairman, Mr. G. H. Brougham Glasier, has been 
үч obliged to resign his seat on the board, owing to the fact 
"rd Obaring Cross and Btrand Electricity Supply Company, of 
d wi ie also the chairman, has made an application (in competi- 
3 i ae company) for a provisional order for the electric light- 
4 ds ri Ау i London. The remaining two directors much regret 
hi е circumstances they had no alternative but to accept 
is resignation. Until the result of the applications now before the 
Bosra of Trade shall have been made known, they have not con- 
4 it песемагу nor desirable to take any steps to appoint а new 
т. dhe directors have, by a resolution, waived &Dy claim to 


е = their fees, now or at any future date, in respect of the 


Prorir Asp Loss ACCOUNT, year ending Beptember 30th, 1898. 


B. 
1. To pénis 4 per cent. debenture stock, paid апа в. d. 
9. | Pr rti 00 э» coe 006 TII eas 1,449 14 3 
AM I da m ELE 
u Interest on deposit accrued „ .. 810 13 8 
£1,922 3 3 

Ов. 
1. By Balance from tra £ в.а. 
2. ,, Interests on дере е No. 2 925 TP 759 3 1 
; ³ĩÄ 3 
€ n Balance carried to general balance-sheet 7 5775 0 10 
£1,922 3 3 


Britannia Motor Carriage Company. 


Ax extraordinary general meeting of the Britannia Motor Carriage 
Company, мие, TM held on eed god гу sear Holborn 
Restaurant, W.O., for the purpose o cial 
resolutions:—"' (1) That an agreement dated December 9th, 1898, 
between the London Exploration Company, Limited, of the one part 
and the Britannia Motor Carriage Company, Limited, of the other 
part, which has been provisionally signed on behalf of the company 
by its directors, and which is an agreement for the sale by the com- 
pany of the whole of its undertakings and assets, be and it hereby is 
approved and adopted. (2) That the company be wound up volun- 
tarily under the provisions of the Companies Acts, 1862 to 1897, and 
that Hon. J. H. H. Berkeley, of Throgmorton House, in the City of 
London, be and he hereby is appointed liquidator for the purpose of 
such winding-up." The Hon. J. Н. Н. Berkeley (chairman of the 
company) presided, and after explaining the position of the company 
the resolutions were accepted. : 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under :—Thurs- 
day, December 29th.—Oallender's Cable and Construction Company, 
Limited— 7,440 5 per cent. cumulative preference shares of £5 ; 
£3 paid, and 12,560 5 per cent. cumulative preference shares of £5 
eacb, fully paid, within Nos. 1 to 20,000; Great Northern and City 
Railway Oompany—78,000 4 per cent. preferred ordinary or Class A 
shares of £10 each, £2 paid, Nos. 1 to 78,000; Me litan Electric 
Supply Company, Limited—further issue of 22,500 ordinary shares of 
£10 each, £4 paid, Nos. 62,501 to 85,000. And (2) ordered the 
under-mentioned securities to be quoted in the Official List :— Great 
Northern and City Railway Company—78,000 4 per cent. preferred 
ordinary or Class A shares of £10 each, £2 paid, Nos. 1 to 78.000; 
London Electric Supply Corporation, Limited—£100,000 4 per cent. 
first mortgage debenture stock; Metropolitan Electric Supply Com- 
pany, Limited — further issue of 22,500 ordinary shares of £10 each, 
£4 paid, Nos. 62,501 to 85,000; апа а further issue of 100 ordinary 
shares of £10 each, fully paid, Nos. 1 to 100. 


National Telephone Company.—The transfer books 
of the 34 per cent. debenture stock of the National Telephone Oom- 
pany, Limited, will be closed from 19th to 31st inst. inclusive, for the 
preparation of the warrants for the half year's interest due 
January 1st. 


The Pacific and European Telegraph Company, 
Limited.—The coupons on 4 per cent. guaranteed 

31st inst., will be paid on and after that date at Parr's Bank, Limited, 
Bartholomew Lane, London, Е.О. 


Sheffield Electric Light and Power Company.— 
An extraordinary general meeting of the shareholders in this com- 
pany was held on Tuesday at the Cutlers' Hall, to declare a dividend 
for the past year, and to order that the company be wound up volun- 
tarily. A resolution to this effect was adopted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
2 есере 171, 1898, were £189 4s. lld.; aggregate to date, 
‚126 88. " 


The Bradford City Tramways.—Weck ending December 18th, 1898, miles of 
track open, road mileage, 4°72; number of cars, 16. Receipts, £241 88.; 
total receipts to date, £923 7s. 


The Bristol Tramways and Carriage Company, Limited.—The recepte for the 
week ending December 16th, 1898, were 42,550 0s, 3d.; 
period, 1897, £2,362 13s. 4d.; inorease, £187 68. 11d. 


The City and South London Railway Company.—The receipts for the week end- 
ing December 18th, 1 were £1,080; week ending December 19th, 1897, 
£1,0€0; total receipts for half-year, 1898, £24,834; corresponding period, 180, 
£24,062; inorease, £774. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the week, 
ending December 17th, 1898, were £189 lls. öd.; week ending December 
leth, 1897, £109 188. 7d.; increase, £20 178. 10d.; total receipts to date, 1898, 
£8,209 Эв. Miles of track open week ending December 17th, 1898, 8; week 
ending December 18th, 1897, 3. Car miles run week ending December 17th, 
1808, 4,310; week ending December 18th, 1897, 9,359. umber of cars 
week ending December 17th, 1898, 11; week ending December 18th, 1897, 7. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, December 16th, 1898, were as follows:—D. U. T. Co., horse oars, 
£2.132 15s. Bd.; ditto, electric cars, £565 18s. 4d. ; D. B. D. Co., electric cars 
£022 108. Ed.; total, £3,821 4s, 8d; corresponding week last year—D. U. T. 
Co., horse cars, £2689 Вв. 6d.; ditto, electric сагв, £105 1s. 6d.; 
D. B. D. Co., electric cars, £357 14s. 5d.; total, £3,052 4s. 5d.; increase, 

£269 Os. 3d.; aggregate to date, 495.264 78. 3d.; aggregate to date last 


mileage open is 16 miles electrically, 28 miles by horses, as again riod 
miles electrically, and 81 miles by horses, for the corresponding pe 
ast year. 


The Halifax Corporation Tramways. — The receipts for the week endiog 
December 14th, 1898, were £235; total receipts to date, 1898, from June 29 m 
1898, 1 Miles of track open, 8}. Car miles run, 4,088. Number 
cars, 10. 


The Liverpool Overhead Railway Company.—' The receipts for the week ending 
December 18th, 1898, ашпа us 21324; м чымындын week lasi year, 
£1,342 ; decrease, £18, 

The South Staffordshire Tramways Company.—The receipts for the week endi 
"nud ltth, 1898, were 2608 487 Week ending с no ust 

. 2d.; aggregate i :0 17 25 , 
401,541 35. 64. ggregate receipts for 50 weeks, 431, 5 2 178. 

The Western and Brasilian Telegraph Com Limited.—The receipts for 
the week ending December ah, 188. MER. йы 17 ф oont, 07 Шз 
gross payable to ihe London апе Brasilian Telegraph 


debentares, due 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
| Stock | а Business done 
Present or Dividends for osing Closing d 
Issue. NAMB. mri the last three years. саш, | очо "Фес. aist, 
1895. 1296 1897. 
127,4001) African Direct Telegraph, 4 Y Debs. ies od ..1100/4 $ .. |101 —105 101 —106 
25,000 | Amazon Telegraph, shares. ye T m жез. AO ае 3 — 4 3— 4 
125,000 Do. do. 5 95 Debs. Red. ... i». - * 100 | a ve E — 95 92 — 95 
905, 5601] Anglo-American Telegraph  ... - TA is Stock £2 9s £2 138 — 67 64 — 67 
8,047,2201 Do. do. 6 % Pref. eue se Stock £4 18s £5 65 6 9 5 us —116 i116 —116 
8,047,2201 Do. do. Deferred... on bs 2e. Stock zu — | 164— 17 16 — 164 
180,000 | Brazilian Submarine Telegraph is 10 | 7 750517925 | 154— 159 | 164— 152 
75,0001 Do. do. 6 % Debs. 2nd series, 1906 100 | 5 iis a. 111 1155 111 —115 
44,000 Chili Telephone, Nos. 1 to 44,000  ... 85 5 4 4% 4 23— 3} 22— 84 
10,000,000$, Commercial Cable " . $100 | 7 852518 180 —190 |180 —190 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock aes 104 —106 104 —106 
224,850 | Consolidated Telephone Construction and E NE: 10/- 14 2 @ W — 1 1 — 
16,000 Cuba Telegraph .. ve a "TE " 8 8 7 Ф 10 — 11 10 — 11 
6,000 Do. 10 y4 Pref. ... iss 24 fis es 10 10 10 % 10 $5 161— 11% 
12,931 | Direct Spanish Telegraph ... 2 E 5 | 4 4 & 4 4 — 
6,000 ро. do. 10% Cum. Pref. к 6 10 10 10 10 — n 
30,0001 Do. do. 44 95 Debs., Nos. 1 to 6, 000 ... | 50 225 44% | 44% 105 —108% 
60,7101 Direct United States Cable | 201 28% | 2425 | . | 1143— 12 
120,000 | Direct West India Cable, 44 95 Reg. Deb. ise as | LOO} e . 103 —106 
4,000,000 | Eastern Telegraph, Ord. Stock . act АН Stock dea we |172 —177 
1,295,000 Do. 34% Pref. Stock Же FA .. | 100 T . 1104 —107 
500,000 Do. Prov. Certs., 50 95 paid T | TE Е *. |64 — 57 
89,900 Ро. 5 % Debs. ДА August, "1899... | 10015% 5% 5 % 101 —104 
1.432, 2681 Do. 4 9, Mort. Deb. Stock Red. .. Stock 4 & 4 ф 4 95 |124 —128 
250,000 | Eastern rv Australasia, and China Telegraph ...| 10 | 7 7 7 95 | 174— 172 
Do. b Ausg. Gov. Sub.) Deb., 1900, red. ann. E 
16,2001 { агрв., Ето 3,976—4,326 1005 % 16 5 16 % 101 —105 
64,4001 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 6 Ф b P 5 Ф 102 —105 
820,0001 Do. 4% Deb. Stock Stock| 4 4 4 126 —129 
Eastern and South African Telegraph, 5 А Mort. Deb., m __ 
85,1001; 4 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 } 100 5 % 5% 101—109 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 5 5 . 1102 —105 
300, 000“ Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 T 4 4 103 —106 
200, 0007 Do. 4% Reg. Mt. Debs. (шш Sub. ) 1—8,000 | 25 | 4 4, .. 1103 —10695 
180,227 Globe Telegraph and Trust 85 10 43 4 4 121— 12i 
180,042 Do. do. 6 J Pref. е, uxo dhEL 050 6 6 16{— 17i 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 0 284— 294 
150,0001 Do. do. do. do. 5 % Debs. ... | 100 | 5 655,16 100 —103 
97,800 | Halifax & Bermuda Cable, 44% 1st. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... i . [101 —104 
17,000 | Indo-European Telegraph m yis ..| 26 [10 Ф 10 Ф 0 54 —57 
100,0001| London Platino-Brazilian Telegraph, 6 І Debs. e vee | 100 | 6 6 6 109 —112 
484,597 | National Telephone, 1 to 484,597 m "n 5 | 54% | 54% | 6 51— 53 
15,000 Do. 6 % Cum. Ist Pref. ... T . | 016% [6 & 6 12 — 14 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 Ф 6 6 12 — 14 
250,000 Do. 5 7 Non- cum. 3rd Pref., 1 to 250, 000 5 5 5 Ф 5 5}— 5 
1,329, 4711 Do. ^ % Deb. Stock Red. Stock, 34% | 34% | 3476 |100 —103 
171,504 Oriental Telephone = Elec., Nos. 1 to 171,604, fully paid 1 | 6 5 5 f— 2 
100,000} Pacific and European Tel., 4 % Guar. Debs. „1l to 1,000... | 100 | 4 4 & 4 105 —108 
11,839 | Reuter’s ... soe 8 5 5 5 5 7 — 8 
3,381 Submarine Cables Trust . ps ds 295 .. |Cert.| ... i ... 134 —139 
58,000 | United River Plate Telephone rs bes 75 5 4 5 6 
151,733“ Do. do. 5% Debs. .., ida ., Stock 5 ке: *. 1104 —107 
200,0001 West African Telegraph, 5 95 Debs.. 100 |5 5 |5 Ф | 99 —102 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—583, 008 24 | ... $5 T + # 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel, | 100 | ... mA 103 —106 
64,269 | Western and Brazilian Telegraph es zi ixi *. 153 Ф 2 8195 181— 123 
83,129 Do. do. do. 5 % Pref. Ord.. xe 74) 6 6 5 84 
83,129 Do. do. do. Def. Ord. 71 5 | nil i 4 — 4i 
889,521 Do. do. do. 4 % Deb. Stock Red. Stock! без 107 —110 
88,321 | West India and Panama Telegraph . ..| 10| 3 1 Ё 1j— 14 
84,568 Do. do. do. 6 Cum. lat Pret. ... 106 6 6 9i— 10} 
4,669 Do. do. do. 6 & Cum. 2nd Pref. ... 10 | 6 6 6 7 — 9 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 6 5 5 106 —109 
*. | 100 | 6 6 6 98 —103 


158, 10010 Western Union of U.S. Telegraph, 6 % Ster. Bonds 
a ³oÜüAA ³⁰¹ ¹0AAAAA dd a ee ee eee 
ELECTRICITY SUPPLY COMPANIES. 


5155169 17% п4— 1933 ]311— 12k | 5 4 


80,000 | Charing Cross and Strand Electricity Supply e — 

000 Do. do. do. do. 43 % Cum. Prof.) 55 See д — 64 6 — 6i M . 
84,000 Chelsea Electricity Supply, Ord., . 5 5 @ 5 6 & 81— 94 9 — 10 95. 91 
60,000 Do. do. do. 44 % Deb. Stock Red. .. Stock 44% | 44% | 44% |116 —117 [13 —116 Kd ... T 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ...| 1016 % | 7 10 Ф | 24 — 25 22 — 24 248 | 21 
10,000 Do. o Nos. 90,001 to 100,000 ... | |... |... 234— 244 | 21 — 23 22 | 21g 
40,000 Do. Cum. Pref., 1 to 40,000 .. 10 | 6 Ф 6 ф 6 Ф 154— 164 1 1 15 

400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid | ... | 6 5 575575127 —182 127 — 182 | 128 1273 
30,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil | ntl | 124— 184 | 124— 134 iis бее 
10,000 ро до. do. Nos. 30,001 to 40,000 £8 paid. | 100. „ [10-1 10 — 11 in ЖЫЗ 
20,000 Do. do. do. 6 J Pref., 40,001—60,000 10 6 Y 6 %16% | 1441— 154 | 144— 153 e 
et Edmundsons Elec. Corp., Ord. iu 9 400 .. 1 5 1701 : t n р $ а — 105 5 — 105 53 А 

,661 | House-to-House Electric Light Su , Or i — — : 

12,000 Do. : do. j g 7% Cum. Pref.. 5792517 95 7 94— 104 94— 104 913| ... 

110,000 | London Electric Supply Corporation, Limited, Ord. m 8| .. i vss 81— 3j 8 — 33 33 | .. 
48,050 Do. do. do. 6 % Prof. E. 479, 5 6$; 17— i cs 18 F 17 
62,400 Metropolitan Electric Supply, 101 to 62,500 E 1— 73 
220,0007 P Do. 4H o First Mortgage Debenture Stock | ... 4495 | 44% | 44% 117 —121 117 —121 1185 | ... 
6,452 | Notting Hill Electric Lighting „| 10/2 & 4 & 6 % | 164— 174 | 17 — 18 178 | 174 
31,980 |*Bt. James's and Pall Mall Electric Light, Cru. 5 74% 10% 14375 16 — 17 16 — 17 с si 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5174917 7 9 — 10 9 — 10 ; 
50,000 Do. do. 4% Deb. Stock Red. dira ie is á 5 5 E^ 2 
65,000 South London Electricity Supply, Ord., £3 paid ... газ dex ees = — 8 278 2 
9.900 Westminster Electric Supply, Ord., 101 to 80,000 XE X 9% 12 Ф | 16 — 17 151— 164 | 16; 16 
SO Pay eee VM чыг j. t Quotations on Liverpool Stock Exchange. 


^ Bh 
E ubject tc to Founder's Bharos. | Dividends paid in deferred share 5 being used as capital, 


nless ted all shares are fully paid. 
d otberw ividends marked § are for L year consisting of the letter part of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. - 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. Е 
| E n i Stock ME Business done ‚ 
Present NAME ын eats uot Quotation during week p? 
Issue. | c Ж ыы three years. | Dec, 14th. Dec. Bist. | Deo Alt. 1908. E 
— ce е PE b 7 i 
- 1895. 1896. р Highest. Lowest. pardi, 
Aluminium A" shares, Nos. 1—60,000  ... 1 уз js 31— 3i 31— 33 oe ae ҮН. 
9000 000 Do. 44 95 1st Mort. Deb. Stock Red. Stock! ... ба» 94 —100 13 uer 15 . 
80,000 Pra. Een ишш 10 16 — 17 à— 16} i i 
do. 6 % Cum. Pref. 80,001—40,000 || jg . [13 — 18% | 13 — 184 | 134 | 184 a 
10,000 =e MA (issued at £2 10s. prem. all pd. ) : 2. | a 12 й 1 15 
=» "uie 1. Enging., Ord., 1 to 90,000 vs LE — E 
ш й Ho i ок 6% Pref., 1 to 90, 000 2 nil 4 | 21— 2 = 28 25 
125 000 do. Perp. Deb. Stock . (Stock) ... 111 —115 1l PE € 
50,000 Do. do. nt: nd Deb. Stock Bed... Stock « 02 —105 102 —10 is 
llender's Cable бийин shares, Nos. 1—20, - E — iss 
90,000 Had Do. do 4], 95 1st Mort. Deb. Stock Red. Stock „ 111 —114 E E E 0 
35,250 Central London Railway, Ord. Shares m ..| 10 92— 101 95 — 0d M 
178,303 Do. do. do. £6 paid 10 = 52— 6} SE В É o B- 
61,033 Do. do. Pref. half- jhares £1 paid А 14— 14 1— 13 a 
71,447 Do. do. Def. do. £5 paid (es 5 44— 4% Кыра a ; 
630,0001! City and South London Railway... E TT m Stock 14% 1s% 135 65 — 68 г — 2 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £4 p 10 | ... PR 94— 4 m : 
32,098 | Crompton & Co., Nos. 1 to 32,098  ... 8 14— 2} i— 21 
82,850 no 5% let Mort. Reg. Debe, 1to 748 of) | | | .. | 91 — 96 01 — 98 
: £100, &nd 901 to 1,070 of £50 Red. g 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99, 261 5 5 2 87 6 Ф 2— 2 21— 22 е ix sat 
17,139 Do. do. do. Аа» Shares, 01—017,189 5, 6 54 6 4— 6 4— 5 v бё n 
194,023 Do. do. do. 4 % Deb. Stock Red. 100 | ... ia .. | 99 —101 97 — р М 75 Th 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 2 6 Ф 6 $ 21— 21— 24 s " Ек 
25,000 Do. do. 7% Cum. Pref., 1 to 25,000 217 7 7 24— 8 2 34 ies 44 
111,100 Do. do. 4% Perp. lst Mort. Deb. Stock . Stock 5i . . |105 —107 |105 —107 se w 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000  ... 2|. - pe +— i +— 4 ae iss 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 1 zv sil - i— i^ 4 NS os . 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „| 10 | 104 7 7 10 — 12 10 — 12 = i 
12,500 | Henley's (W. Rx Telegraph Works, Ord. ... ‚| 10| 8 10 %| 12 203— 214 | 214— 224 i 
3,000 Do. do, 7% Pref. . | 10, 7 7 7 18 — 19 18 — 19 " үн 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock| 44 4 44951110 —115 110 —116 118 x 
50,000 | India- -Rubber, Gutta-Percha and Telegraph Works . | 0 10 10 10 214— 224 | 214— 223 223 
800,000 Do. do. do. 4 % lst Mort. Debs. | 100 dea .. 102 —106 [102 —106 сва us 
87,500 |tLiverpool Overhead Railway, Ord. .. .J.. 10 22195 23% 9395104,— 105 (10p.— 10А 
10,000 |f Do. do. Pref., £10 paid ae . | 10, 5 5 6 144— 154 | 143— 151 
87,850 | Telegraph aiia oia and Maintenance ... iet 957 15 45 15 37 — 41 37 — 41 
160,000 Do. do. 5% Во red. и 6 * 5 5 91104 —107 104 —107 
40,0001! Waterloo and City Railway, Ord. Stock 2 —15 [11—114 


— — 


t Quotations on Liverpool Stock Exchange. 
Dividends marked $ are for а year co 


LATEST PROCURABLE QUOTATIONS OF 8 


* Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. 
British Aluminium, Ordinary, 10—12; 7 Y Pref., 11—18. 
House-to-House, 44% Debentures of £100, 108. 


Kensington and Knightsbridge Electric Lighting, Ordinary ue 


£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 


(fully paid), 73—84. Debentures, 107—110. Dividend, 1897, 


on Ordinary Shares 10%. 


* From Birmingham Share List. 


MARKET QUOTATIONS, Wednesday, December 21st. 


t Unless otherwise stated all shares are fully paid. 
nalsting of the latter part of one year and the first part of the next. 


ECURITIES NOT OFFICIALLY QUOTED. 


— 


National Electric Free Wiring, 10s. paid, # to 3. 
Smithfield Market Electric, 2—4. 
T. Parker, £10 (fully paid), 153. 


Bank rate of discount 4 per cent. (October 13th. 1898). 


Tr. PPP e deutet paetos iria ie UN EE ЕСЕ d 


CHEMICALS, &c. 


a Acid, Hydrochloric per cwt 5 / 
a „ ri "T per owt. 22/- 
а „ Oxalio.. per owt 82/+ 
а „ Bulphurio .. per cwt 5/6 
а Ammoniac, Sal. per ton 87/- 
2 Ammonia, Muriate (grey) per ton £19 
” (white) per ton £26 
i Bleachin powder T per ton £5 15 
а Bisulphide of Carbon .. per ton £15 
a Borax А per ton £16 10 
a Benzole (90 50 FS T .. per gal LE 
a " 50/90 90 9/9 oe ee per gal. 5/6 
a Copper Sulphate.. ^ .. рег ton £19 10 
а Lead, Nitrate per ton £23 10 
а » White Sugar per ton £30 10 
» Peroxide .. .. per ton £27 10 
а Methylated Spirit per gal 2/9 
a зерта Bolvent (90 10 at 
160° C per gal, 6/6 
a Potash, Bichromate, in casks. . per lb Bad. 
а y Caustic (75/80 чә per ton £i 
a n Bisulphate м per ton £35 
a Bhellac . per cwt 65/- 
a Sulphate of Magnesia ЭА .. per ton £4 10 
a Sulphur, Sublimed Flowers .. per ton €6 15 
a РА Donee per ton £5 15 
a r ton 
a Soda, 8 eite 70 % pee ton 27 10 
a u r 
a2 „ Senden casks Wes ib. За 


L 


This week. | Last week. 


Inorease or 
Decrease. 


а & £29 ms 
| Zinc, Sheet (Vielle Montagne bnd.) p.t.| £29 10 £29 10 us 


ee na ao of 


Quotations supplied by Messrs. G. Boor & Co. 


The British Aluminium Co., Ltd 
Messrs. Thos, Bolton & Sons. 


esers, James & Sh 
&ckson & Till. 


ge India-Rubber, G.-P., and Teleg. Works Со Ltd 
akspeare, 


crease or 
METALS, &с. This week. | Last week. |Deorease. 
b Aluminium Wire, in ton lots.. per ton 8224 294 
b " Sheet, in ton lots per ton £191 £191 
c Brass (rolled metal 9" to 12") basis per lb. | . 
с „ Tube (brazed) .. per lb. , 
€ „ Мы, basis per lb d. 1а. r 
f E Rod oe [E per Ib 8 / 8/- 
ЕТ sheet per lb. 5/- 5/- | 
9 Copper Bars per ton £66 £66 i 
2 Wire (basis price) per lb 8d. 8d. ee | 
g н Sheet per ton £66 £66 * 
MN Ca ME NM 
rman Bilver Wire per £x o 
h Gutta-percha, fine per lb. 6/- 6 | none obt le 
р India-rubber, Рага fine per lb. 8/113 forw'd ke ca à . 
1 Iron, Charcoal Sheets .. . per ton 418 8d 188 
4 „ Pig (Cleveland warrants) per ton 43/3 41/6 ‚ dec. 
€ x Forgings; according ве per ton | From £11 | From £11 "E 
4 , Scrap, heavy per ton 45/- 45/- 
i iia Wire galvanised No.8.. perton 215 ҮЗ ride 
д Lead, English Ingot .. рет ton se 
g p : Shoet vi ег ton £14 89 £M 5 1/8 dec. 
Mica (uncut slabs 8" long) per lb 6/ 6/6 i 
т Manganin Wire No. 28 .. per lb. 8/- 8/- 
g Mercury .. per bottle £7 15 £1 15 
1 se a e per oz. 2816 816 
teel agnet, паны, ю 
description .. . per ton From 215 | to £40 T 
4 Steel, Magnet, in bars | "n £58 £58 in 
9 Tin, block . i . perton | £851 £85 10 . 
9 „ foil . са рег Ib. 1/8 1/8 
n „ wire Nos. 1 to 16 r lb. 1/4 1/4 
j Yarns, Cotton, Single 10lb. bundles! P: Ib. 644. . 
„ Flax, 6 or S lea. r lb. Bad. d. 
j » Hemp, 8 ply 10 Ibs. per lb. AE . 
Jj » Russian, 10 lbs. per lb. А 444. 
jo Jute, 180 lbs. rove per ton £12 £12 
Д Manila, 94 thread per ton 29 
$ Quotations supplied by Messrs. Bolling & Lowe. 
j " i » Henry C. Yeo & Co. 
k " n n „ Morris Ashby, Limited. 
l " " „ „  Banders, Wake & Co. 
™ ” " " [T] W. T. Glover & Co., Ltd. 
м " " ” n P. Ormiston & Sons. 


Johnson. Matthey & Co., Ltd 


vee 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


„ TLOrRTO INtTmROOMMURICATION IN RarLway Trams” Ву W. E. 
LamapoN, Vice-President. Paper read December 15th, 1898. 


| Тив first practical means of communication between the passengers, 


в, and the driver of s railway train was that established by Mr. 
H. Preece, O.B., F. R. S., Paat-President, on the London and 


RAIL RETURN 
ENGINE. GUARDS VAN. COACH. Coen. COACH. QUARDS VAN. 


Fic. 1. 


South-Western Riilway in 1664. The agency employed was elec- 


tricity. 
The need for some means of communication between the pas- 


sengers and the officials in charge of railway trains had been long 
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Fic. 2. 


felt. The Bailway Commissioners, as well as the Board of Trade, 
urged its desirability. On two occasions it formed the subject of 
inquiry by committees of the House of Commons; and prior to 1866 
по less than three committees, composed of the general managers of 
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Fic. 3. 


the various railways, had specially considered the subject. In 1865 
the Board of Trade instructed Captain (now Sir Henry) Tyler, then 
one of the inspecting officers for the railway department of the Board 
of Trade, to examine and report upon the question. His report, 
Which was issued the same year, was in favour of the establishment 
of “some” means of communication. In 1567 the Board again drew 
attention to the subject; and in 1868 an Act of Parliament made it 
incumbent on all railways to provide a means cf communication 
between the passengers and the guards of every train travelling over 
20 miles without stopping. 


RRIAGE — 


a) Ш 


The railway companies themselves had not been indifferent to the 
need, for, as Mr. Preece, in a paper“ read by him before the Institu- 
tion of O'vil Eagineers in 1866, relates, the London and North- 
Western Riilway had spent a considerable sum of money іп an 
endeavour to establish an electrical means of communication; while 
experiments had alao been conducted, with a like object, on the 
London and S »uth-Westero Railway. It was not, however, until Mr. 
Preece produced his system in 1864 that a satisfactory ta is for 
effecting the long felt need was laid down. 

Thie was rapidly followed, on the S uth-Eastern 
Railwsy, by Mr. C. V. Walker, one of our first presi- 
dents, who produced that koown under his name in 
1866. Varley, about the seme time, established an elec- 
trical form of communication on one or more London 
and North-Western trains. The London and S»uth- 
Western fitted up several trains with Preece's system, 
and trial trains were also fitted with the same system 
on the Midland and London and North-Western. An 
improved mechanical “cord” system was produced 
about the year 1868. This “cord” is that with which 
every railway traveller is acquainted, and which, pass- 
ing along the eaves of the vehicles, is available from 
the outside, and from one side only, of the train. 
Eventually, in 1868, the railway companies elected to 
employ the mechanical rather than the electrica! mode 
of communication; and to this the Board of Trade ex- 
tended conditional approval. 

The South-Eastern Company declined to fall in with 
this decision. Recognising the advantages which an electri al means 
possessed over that of tha mechanical cord, they desired to retain it; 
and in this they were suhs:quently f followed by the London, 
Brighton and South Ооаѕ Railway. Each of these companies have 
now their entire passenger stock fitted with an electrical 
communicatior. The London and Sonth-Western—a 
company having more trains electrically fitted than any 
other company at the time when the “cord” system 
was adopted—presumably found the difficulty of keep- 
ing together a partially-fitted stock too great, and in 


A "^" * TBaRR&EL Рови 
77 SEN = Encine B course of time abandoned the effort. 
2 SWITCH F ENGINE ЗЕЦ. Ia 1872 Captain Tyler reported the working of the 
BACK View GON BN “cord” system as uneatisfactory, and in the course of 
his remarks observed. “ An electrical apparatus appears, 


on the whole, to offer the best chance of success.” 
The“ cord " communication has, however, been retained 
in use on the majority of railways; the only exceptions 
being the two lines previously referred to. The Hull 
and Barnsley (the stock of which was electrically fitted 
at the openiog of the line in 1885), together with a 
portion of the stock of the Chatham and Dover Oom- 

€ paoy; the Farness, Great Central, and Oambrian lines, 
employ to а certain extent а partial application of the 
vacuum brake. 

In consideríng the action of the companies so far, we 
have to bear in mind the conditions associated with 
railway trav -lling at the date of the inauguration of the 
“cord” system. That an electrical system afforded the 
railway passenger a more ready means of access there 
could be no doubt. That the “cord” system could 
prove of little service in сазе of outrage is equally clear. 
Bat was the preveation of outrage the obj:ct of the 
communication? It was possibly one reason, but no 
doubt primarily that which was in the minds of people 
was the possibility of some derangement of the train, 
Another point for consideration is the fact that the 
magnitude of most of our main line trains has greatly 
increased. Such a means of communication might 
possibly serve the purpose for which it was established 
with a moderate number of vehicles, while ite utility 

for а much larger number would have to be largely discounted. 

However this may be, the somewhat recent outrage on the London 
and South. Western Railway has not опу made it clear that, if this 
means of communication is to provide, as far as the railway com- 
panies can, against outrage, the means for operating 
it must be within easy reach of the passenger, but ít 
has still farther demonstrated that outrage of the direst 
character does not need the time oocupied by a train 
to travel 20 miles in which to accomplish it. 

The whole question has now been brougbt to а 
climax by the report + of the departmental committee 
appointed by the Board of Trade in 1897 to consider 
and report upon the subject. Asis now well known, 
the result of the deliberations of this committee was 
the condemnation of the mechanical cord and the re- 
commendation of an electrical system, accompanied by 
certain suggestions in relation thereto. 


ENGINE 
The adoption of an electrical system involves some 


very important considerations. Tne question has now 

to be viewed from a vastly different standpoint to that 

from which it has been considered hitherto. It is 

| to be applicable to the entire passenger stock. It is 
desirable it should appeal against outrage as well as meet other 
demands, The interchange of railway stock between the various 


* Preece, “Оп the Best Means of Communication between the 
Passengers, Gaards, and Drivers of Trains in Motion,” Institution 
Civil Hagineers, 1866-67. 

T The electrical passenger and guard communication on the 
Brighton line was introduced in 1874, and from that date gradually 
superseded the mechanical cord. 

i See Appendix. 
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railway systems is now a matter of everyday occurrence; conse- 

uently the system to be adopted should have a common basis, and 
the mode of connecting the various vehicles should be absolutely 
uniform. How is this to be accomplished ? 

The railway companies have, practically, at this moment an open 
feld before them. The total number of passenger traffic vehicles 
belonging to the entire railway service of Great Britain and Ireland 
amounts, exclusive of 18,099 locomotives, to 65,868°—in all, 
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73,967. The total stock of the three companies which have their 
coaches already electrically fitted comprises 5,430 vehicles and 977 
locomotives; so that, if an entirely new system had {о be adopted, 
the number of vehicles which would require modification would, in 
comparison to the whole, not prove very considerable; and this espe- 
cially so, should the modification of the stock already fitted prove of 
a very simple character. | 

I propose to consider the question under the following heads :— 

1. The electrical system. | 

2, Mode of connecting vehicles. 

3, The means for claiming the attention of the officials in charge 
of the train. 


1.— TRR ELEOTRICAL SysrTsmM. 


Fig. 1 illustrates diagrammatically the system introduced by 
Preece in 1864. I reproduce this because it forms the basis on 
which this form of communication has, in almost all cases, been 
framed; and it, moreover, constitutes the only basis upon which & 
practical form of passenger and guard communication oan be 
established. 

A is an insulated wire 3 through the train; B represents 
the rails upon which the train is travelling ; c is the engine; d. d', 
guards’ vans; and е, є, e“, coaches. Each of the guards’ 
vans is provided with a bell, battery, and & bell key. The passenger 
vehicles are provided, in each compartment, with a switcb, or means 
e two conductors, A and B. The batteries are, as will 
parallel. The condition is practically one 
of balanced currents. All is in tension, but until the balance is 
disturbed no action sufficient to operate the bells can take place. If 
the switch at с is closed, we at once form this outlet, and each 
battery finds its circuit, as shown by the arrows. Every bell in the 
train is thereon set ringing, and continues to do so so long as the 
connection at e', or, of course, any other like connection, remains 


good. 

The same occurs when either of the guards desires to signal to the 
other, or to the driver. By pressing the bell key the two conductors, 
A, в, are joined in precisely the same manner as when connected at с’, 
but the guard who makes the signal, in doing so removes his own bell 
from the circuit. 

Fig. 2 illustrates the arrangement inaugurated by Walker. Con- 
siderable modifications have been introduced by Mr. Leonard, Mr. 
С. V. Walker's successor, but some complication still attaches to it. 
One insulated wire is employed; the rails, as a rule, forming the 
"return," although, latterly, Mr. Leonard is supplementing the 
rail return by an open wire joined to the rail connections. The 
batteries of the two end vehicles only are in use. They are in 
perallel; but а three-way switch has to be provided in each van, 
and the guard has to arrange the switch of ws van according to the 
position the van occupies in the train. When intermediate between 


* See Appendix, Table I. 
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the engine and another guard's van, it is so placed that his bell may 
ring but that his battery may be out of circuit. 

Fig. 3 represente the Brighton Company’ssystem. It is essentially 
Preece’s. А is the insulated wire, B the rail return conductor, and 
c, c, c, c, ars short-circuiting or connecting switches. Mr. Houghton, the 
Sou a a electrical engineer, informs me that he also is now form- 
ing, by means of an open wire carried under the frame of the vehicle, 
a metallic return—not independent, but supplementary to the earth 
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or rail connections. It is found that the rail “ return ” is not reliable, 
especially in very dry weather—a result which might be anticipated. 

The London, Chatham, and Dover have somewhat recently spplied 
an electrical form of communication to certain of their trains. The 
system is termed Varley’s, but it has, at the suggestion of the com- 
pany's electrical engineer, Mr. Burnham, undergone some modifica- 
tion. The principle now being pursued is shown in fig. 4. Itis in 
pam very similar to that in use on the South-Eastern. The 

tteries of the two end vans are in circuit. The batteries of inter- 
mediate vans are cut out. The system is а two-wire system, both 
wires being insulated. 

It will be observed by the diagram that the guards’ vans are pto- 
vided with three connections, two of which are applicable to the 
connection between the van and the locomotive, and that the bell in 
the van adjoining the engine is in parallel with that on the locomoti ve. 
This dispenses with а battery on the engine; but in order to ensure 
equal action on the part of the two bells, it is necessary that the 
resistance of the conductors and instruments should be fairly equal. 

The system employed on the Hall and Barnsley is also а two-wite 
system, and the circuit arrangements call for the provision of adjust- 
ing switches in the guards’ vans, in like manner to those employed on 
the South-Eastern and Chatham and Dover. 

Considerable attention has been called to a train fitted up by the 
Great Eastern. The rails are not, in this system, made use of. One 
insulated wire passes through the train. The iron tabe serving the 
brake is taken advantage of to form a portion of the return circuit, 
which is, consequently, uninsulated. The electrical arrangement и 

shown in fig. 5. The batteries are in parallel. The system is that of 
Preece, with the exception that an open “ return,” independent of the 
earth or rails, is provided. 
_ A train bas also been fitted by the Midland. The electrical system 
is that represented in fig. 1, with the exception that two ins 
wires are employed—neither rails nor brake pipe are touched. 
portions of the electrical system are protected from moisture, 90 that 
there may be no leakage. 

(To be continued.) 


THE LIGHTING OF A FIRE STATION. 


THE headquarters of the Metropolitan Fire Brigade have recently 
been lighted with electricity, a special installation being put comi 
by the National Electric Free Wiring Company under contract wi 
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The brake horse-power reached on trial 30, whilst the difference in 

between full and half-load suddeniy thrown on and off was 
about three revolutions per minute. The dynamo is shunt-wound, 
and is suitable for an output of 100 volts, 140 amperes, with 300 
revolutions, or 140 volts, 160 amperes, with 350 revolutions. The speed 
of the dynamo can be raised by the speeder lever 50 revolutions, i.e., 
from 300 to 350 revolutions, whilst running. At present the lights 
are driven direct from the plant, as there is no battery. A special 
feature of the engine is that it is fitted with the firm's new form of 
expansion governor, 
shown in fig, 2. Some 
descriptive notes of 
this governor will be 
interesting. 

А sbaft, wheel or 
drum governor com- 
prises. mechanism con- 
tained in the fly-wheel 
of the engine—or in a 
separate wheel — the 
function of which is 
to increase or decrease 
the eccentricity of the 
вде valve eccentric ав 
the load on the engine 
becomes greater or 
less, thus giving an 
earlier or later "cut- 
off” of the steam 
admitted to the piston, 
and so controlling the 
engine, 

This form of govern- 
ing is claimed to be 
applicable to the 
majority of steam 
engines, and if adop- 
ted on engines which 
are using steam very 
wastefally, and gov- 
erning very badly, 
the Robinson governor 
will effect an enormous 
saving of fuel, in addi- - 
tion to ensuring per- 
fect ing, minus wear and tear. The most general form of shaft 


governor has been that of heavy fulcrumed weights controlled by 
spiral springs—which have a tendency to break or get weak in time 
connected together by a jointed link; similar connections are then 
made from one or both weights to the eccentric, which is hinged to 
the wheel, and which is moved by a link, quadrant or eccentric, 
attached to one of the weights, These heavy weights wear their 


SHAFT GovERNOR. 


falcrum pins, which are difficult to lubricate, and the connecting link 
pins or quadrante wear also, causing “ back lash” and noise and rapid 
Wear, with the result that, in many cases, this form of governor 

of necessity been discarded to save expense, and throttle valve 
governing resorted to. In very many cases the stability of the equi- 
libriam of forces at work in the governor cannot be maintained 
without the addition of “ dashpote,” "friction devices,” or “ locking 
gear,” euch as the quadrant attached to one of the weights, which, 


together with the heavily loaded weight journals or fulcrums, render 
the coefficient of friction in all these governors a constantly varying 
quantity. 

In the Robinson shaft governor, which is naturally adapted for 
being adjusted whilst running, the advantage of being able to speed 
up and down, when desired, is one of the principal features, and 
combined with absence of spiral springs and heavy fulcrumed 
weights, renders it a very satisfactory form of shaft governor. 


In it flat steel blades are made to take the place of spiral springs, 
and in addition to this 


there is the great 

advantage of the joint- 
| less parallel motion; 
| the spring blades and 
| this parallel motion 
making the connec- 
tion with the eccen- 
tric, stretcher, and 
guide plate “ positive,” 
and во far doing away 
with all pin j»ints and 
journals, The com- 
pletion of this ideal 
mechanical arrange- 
ment has been effected 
by the application 
of weights pulling 
directly on the spring 
blades by means of 
wire rope and pulleys. 
This arrangement is 
stated to provide prac- 
tically a frictionless 
locking gear in con- 
stant thrust, and, in 
spite of the pulls and 
thrusts to aud fro of 
the eccentric which 
drives the slide valve, 
with its varying resist- 
ances and many posi- 
tions, the stability of 
forces at work in the 
governor cannot 


upset. 

This simple arrangement shows that, by the application of the 
principle of the reduplication of pulleys, а weight can be enabled to 
ull direct on a spring or springs, without wear to the pin on which 
it is hinged, and with any desired traverse, aocording to the number 
of pulleys introduced, & very small weight being thus rendered 

capable of controlling very powerful springs. 
esers. Wilson Hartnell and J. Hardie McLean have reported upon 
their teste of the governor and its suitability for electric lighting 


engines. 


PROF. ELLIOTT ON ELECTRIC TRACTION. 


[CoMMUNICATED. ] 


Pror. Есглотт'в paper at the Cardiff meeting of the Institute of 
Marine Engioeers was largely & brief historical résumé of the pro- 
gress of electrical traction, and is chiefly noteworthy from the hopes of 
its author that the slot system of picking up current is not to be 
despaired of. He gives the average power for a motor car of 53 
passengers’ capacity at 8 miles per hour average speed, as 6 E.H P., 
the weight being 7 tons. With a trailer bringing up the passengers 
to 99 passengers, the E.H.P. is 84. The current at starting may be 
trebled, which shows the enormous power to start and speed up as com- 
pared with horses. The present writer does not know if the London 
Southern Tramways Company are kept from electrical working by the 
action of the County Oouncil, but he bas had occasion lately to use the 
vehicles of this company, and finds them as slow and aggravatingly 
uncertain as the Chatham and Dover trains. The single line 
system with turnouts is folly, especially with horse traction, 
for 16 puts many extra strains on the horses. Tramway 
traction is simply horrible cruelty to animals. There can 
be little doubt that the Southern Tramways Company with 
a double line could ran an immense traffic and half empty the trains 
of the Ohatham and other lines, which even on fine evenings run 
regularly half an hour late. Prof. Elliott does not look to the steam 
locomotive being "рсе at present, excepting upon that well- 
managed line,” the Metropolitan. We do not, however, endorse Mr. 
Elliott when he characterises the Cardiff trams as worse than any 
other in the country. They cannot be slower or more inadequate 
than the London services. London, in fact, has, to use а vulgar 
thougb expressive phrase, fallen over itself in respect to its 
internal communications. The waste of valuable time is 
intolerable. Protests to railway managers are useless, for 
there is no railway manager in London who is able to cope with 
the business, whether because the problem is insoluble, or because 
the ability is lacking we do not say. All classes of society suffer from 
lack of transportation facilities, and all experience is to the effect that 
given facilities the public will use them. English railway managers, 
with & few brilliant exceptions, invariably look on the public as an 
enemy to be Ягесей, and are never tired cf inveighing at shareholders’ 
meetings against the public. With such a spirit it is small wonder 
that they take it out of the public by bad service to the loss of the 
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shareholders, and the loss to the public of their time. Prof. 
Elliott acknowledges that there are «Jectric locomotives on the 
Baltimore and Obio railroed of 1 000 H P. esch, yet he thinks it 


horefal and business-like that the Metropolitan li-e are to spend 


£90,000 on experiment. We shall soon have the North - Western 
railrcad offering a ргіяз for anyone who can bring out a satisfactory 
steam lccemotive, or the Lanca»hire spinners a prise for asatisfactory 
" se]f-actor" spinning frame. To spend comparatively small amounts 
on trials of new things is only reasonable cau'ion, but no one 
would dream of experimenting with the use cf bricks for house 
building or of steel for raila. Yet in matters electrical there seems 
to be some occult influence at work which induces an excessive caution 
which more than borders on the cowardice of ignorance. We think 
when railroad directors doubt the feasibility of electric traction they 


must either be very ill-informed men or badly advised. The muni- 


cipal caution which sends deputations of non-technical men on 
Continental tours may be understood. The obj-ct is clear enough, 
and the rates euffer accordingly; bot undertakings supposed to be 
conducted on commercial lines ought not to be saddled with useless 
experiments. 

There are now working in, or uncer, London two buried railways 
with electric traction. Both these were carried out without pre- 
liminary experiment Because the Metropolitan Railway bas once 
been worked by steam is certainly no excuse for doubting the elec 
trical method. We can assure the timid directorate that the elec- 
triaty won't know there has been previous steam traction. Other- 
wise, of course, it might jib alittle at the start. 


PLANNING ELECTRIC LIGHT WORKS. 


AT the recent Cardiff meeting of the Institute of Marine Engineers, 
Mr. Neville Apple bee bad something to вау on the general design of 
electric light werks. He contrasted the high and low pressure systems 
especially with a view tothe question of vibration in city limite, and 
generally as to the convenieuces of coal, water, condensation, &c. 
Some London companies are now, he said, secking powers to construct 
new wc rks further out in order to secure advantages they could not have 
on a low pressure system with costly mains. Direct connection and 
high rotative speed meet his views best as regard engines. As 
regard boilers for rapid steaming, he advocates water-tube boilers; 
bot he does not explain what he means by rapid steaming, whether 
getting up steam from cold water or making more steam from boilers 
already at full temperature. If the latter he is а trifis incorrect in 
bis theory, and misapprehends the true conditions. Bat many men 
seem to think that when more steam is wanted from a boiler 
the whole boiler foll of water has to become hotter. 
О! courre, the supposition is entirely erroneous. Io regard 
to steam pipes, he is content simply to state the fact 
that ring mains are usual, but he does not make any comment on 
them, though apparently fully aware that thev require a deal «f 
draining, and must be therefore very wasteful. Why во much money 
phould be spent on duplicate mains is extraordinary. The rick of 
breakage is more than doubled, and а single well constructed steam 
pipe ought to be suffi ient. It is not as though electrical men trust d 
to cast-iron pipes or to miserable brszed copper. They demand lap- 
welded iron or steel, or even riveted pipe, aud it is realiy wasteful to 
duplicate them. For condensing plant we are rather glad to see the 
ej-ctor condenser advocated as requiring no air pump. Where 
suitable as rega'ds water supply, this apparatus is really far too 
little known. Feed pipes he again refers to as duplicate, and the 
direct-acting pump is condemned asa steam enter. North country 
ractice bas rather been in the direction of double ram pumps for 
iler feeding of the Cameron type; but in the south, where coal is 
dear, the more wasteful direct pump is more used. This is especially 
so where there is also a ring maiu even to the auxiliary plant, a fact 
made note of by the author, but very little commented upon, as 
though the practice admitted of no serious question. Some duplica- 
tion of plant is d: sirable and necessary. He is pow а wise man 
who eff cts some amount of life insurance, but if a man effects every 
kind cf insurance which is offered to him he would have precious 
little margin on which to live, and it set me likely that the expendi- 
ture cf во much capital on the excessive duplio«tion of mains and 
other things is only multiplying the chances of breakdown at very 
little ad var tage in constant running. 

This p- per of Mr. Applebee's is a type of paper which has sprung 
into existence within comparativaly recent years. They partake 
somewhat of the nature ©? platitudes. Statements are made tbat 
such and such a practice is often followed, and so on, with no com- 
ment as to the author's opinion „f the method. They remind one of 
a criticism of Walt Whitwan’s poetry as consisting largely of inter- 
minable lists of things, and there is something suggestive in Whitman 
of the helves of а бо») store, just as there is in papers like Mr. 
Applebee'e, of a rough atccktaking draft of an electric light station. 


REVIEWS. 


Gas and Petroleum Engines. By А. G. ELLIOrr. London: 
Whittaker & Co. 1898. 23. 6d. 
This ia a translation from the French of Hem y de Graf- 
роу, and is en attempt to afford, without mathemetios, а 


correct idea of gas and oil engines in theory and practice, 
It should prove a us+fal little book for the young student or 
the businers man, in helping him toa primary under tanding 
of the subject; but it is not a general trentire, being, in fact, 
too small a book for this purpose. Though a few are 
gectional, most of the illustrations are pictorial only. The 
chapter on gas producers is fair, and engines are described 
which use producer or poor gas. This will be a very good 
book for the beginner and for the engineering layman, 


The Theta Phi Diagram. Ву Н. A. бошко. 1898, 
The Technical Publishing Company. Manchester. 8з, 


This little book, one of many good manuals published by 
the same publishers, is an attempt to afford clear information 
on the subj-ct of entropy and all that is so studiously obscured 
under the cognomen of two Greek lettere, the better to sffright 
the non-mathematical man, who at once sbapes his course 
away from them. | 

What is entropy ? "This question is the one which the 
ordinary man fails to get answered. Onur author defines 
entropy as the co-ordinate, with temperature, of energy; s.e., 
it is the length upon a diagram whose height is absolute 
temperature, and whose area is heat unita. 

The ordinary diagram has for co-ordinates the vertical 
ones of pressure, the horizontal ones, distance moved, and 
combined—that is to say, the diagram area, they show work 
done. The entropy diagram, by ite area, also shows 
work done, but in heat unita. The Ө ф diagram is not 
drawn by the engine itself; it is plotted from the common 
or garden diagram, for which purpose there is taken the mean 
diagram of an experiment and a certain chart, and when thus 
plotted it shows the proportion of heat utilised to heat 
5 and thus enables a comparison of efficiency to be 
made. 

The method of drawing the 0 ф disgrams is explained, and 
the questions of saturation and superheat are dealt with in 
their bearing on the diagram, and the whole is well illus- 
trated во far ав regards the number and intention of the 
illastrations, but very badly as regards the lettering and 
figuring of them, the type being far too small, the various 
diagrams being apparently reduced from much larger 
drawings by a draughtsman, who did not think to follow 
the proper course of making tho letters and figures so 
larga as not to become microscopic when reduced. The 
subject of entropy is one which presents a new mode of 
diagrammatic representation, and will be found confusing to 
those who have not previously made a study of it. But we 
think in this little book that students will be able to arrive at a 
working knowledge of the art, though the author is not 
always very clear, and at times is apt to assume а too ready 
mind in his readers. 


Practical Mechanics. By Вүрнкү Н. WELLS. London: 
Methuen & Co. 1898. 8s. 6d. 


This is one of а series of elementary text-books of tech- 
nology now appearing under the editorship of Profs. Garnett 
and Wertheimer. The present volume deals with the subject 
of mechanics—class room mechanics—and various experi- 
ments are illustrated and their bearing explained, the illus- 
trations being from actual apparatus as employed at good 
technical institotions. It is rather a terrifying thing to be 
compelled to believe thst the principal of every technical 
school in the country seems to be of opinion he must write & 
book on mechanics, or the special subject which he teaches, 
for there are already to many books on mechanics that 
it is d.fficult to know why more should be forthcoming. 
However, the present author has succeeded in making а book 
on rather novel lines, for he has introduced the subject of 
curves for showing the results of teste, &c., and this will 
undoubtedly be of great value to the student, the plotting 
of very elementary curves being a difficulty to so many. 
Needless to вау, we sought the roundal, and lo! we found 
him not, though under the head of unite of force there was 
a hint thet it existed, but might be shelved from practical 
mechanics. We trust our author marks a departure from 
the common professorial herd of poundala. Professors are 
too apt to seize on old words and convert them to new uses, 
end then abuse the engineer for using wrong terms. We 
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man Vol. 43. No. 1.100, Ресвмвиа 28. 1898.) THE ELECTRICAL REVIEW. 
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— 
a saw lately an engineer's complaint about the changed mean- ^ volume. Though so much larger in capacity, the thickness 
ros ing of the word train. At опе time it was understood to appears every year to be about the same, the paper being of 
19 mean what is now called stress, but now it means deformation pr culiarly thin quality gauging about ¿sth of an inch in 
Ө ve under stress, zd many people ош: 7 to be a strained thickness. 
1 definition. We ought to ray a stressed definition. | F : 
к We think students will find the book under review very 2 oe 5 5 ш 
9 5 У plain, It is certainly the beat small manual we huve lately Hop ELL Ж ó zi 
ME Vip MM Me | Coloragione в Derorazione dei Metalli per via CAimira ed 
zi The Telephone : Outlines of the Deve'opment of Transmitters Elettrica, DELL’ Ікс. J. GHERSI. Milan: Ulrico 
and Receivers. By WiLLIAM J. Hopkins. London: Hoepli, 
Loogmanr, Green & Co. | L'Alluminio. Dorr Carro. FonxENTI. Milan: Ulrico 
3. 155 In bis preface the author says that although written "Hoep'i. 
ut % rimarily for men engaged in practical work, it wes his These three small volnmes are recent additions to Hoepli's 
NOE Intention that the book should serve also as the basis for a Jong series of manuals of technical subjects. The first on 
feria lecture course to students, Не bas noted theabsence of a ele ctroplating contains а good deal of information, bot its 
then work giving a clear and connected explanation of the prin- ^ ęjze does not admit of an exhaustive account of the subject. 
dest ciples ee the action and the design of telephone It is little more than а sketch. The second, on the colour- 
à ook transmitters and receivers. He has avoided making a ing and bronzing of metale, deals with a less familiar 
7 descriptive catalogue of instrumente, describing only those subject, and опе that is receiving а gocd deal of attention 
id which have demonstrated their importance by long service јр some of the technical schools. This book is also very 
1 or which seem to mark steps in the development of modern small, but contains a large number of receipts for producing 
M transmitters and receivers. The scope of the work can different surfaces and patinas. Thethird volume, on alumi- 
mm be very well realised by this summary of the pre- nium, is а very short popular account of the history of the 
face. Тһе acoustic principles and physical action knowledge and production of the metal, and its modern pro- 
ит are explained together with their transfer into electrió duction by electricity, It is not а very serious work. 
МАШ energy and re- transfer into acoustic vibrations. The descrip- е 
a tions of instruments include the Edison carbon telephone, д Middle Algebra. Based on the Algebra of Radhak- 
pis Hughes mioropbone, the Hannings and Blake transmitters. rishnan. By WILLIAM Bariacs, M. A., F. C. S., F RAS, 
5 These are followed by particulars of experiments not во and G. H. Bryan, Sc.D., FRS. London: W. B. Clive, 
n EM 5 lead to а роо the “solid University Correspondence College Press. 
ack,” stated to have a certainty of action and a power un- | 
ч equalled by any other transmitter. The work will befound 748. он 5 i de LR Mia ot 
ge of ае all е, desire to acquire мшш оп e and publidhers n стап POMES тне 
subject; but is hardly so complete as might have been : : : 
"| ' expected from the anthora previous work on telephone lines Тое algebras are founded on the work of an Tudia pro 
J, and | 1 с „ш the demands of MA din ar The gn of 19 5 оаа 
np, 71 ә з the part of algebra intermediate between the elementary an 
" | decis " АН f ide ие BIN advanced stages, 1 ds surds and pur. 05 going 
f tbe : gu f on to series, logarithme, and permutations and combinations, 
ax р s n ut this book, Mr. 3 HUE їв one of pe The second contains a enin of the matter of the first with 
їй ова. ее graph engineer апо irom 618 position 18, O! twelve additional chapters on the binomial theorem, the 
jet course, able to write with knowledge of the subject of which theory of functions, series, and determinants, It is uniform 
" he treats. Moreover, as a lecturer and teacher, be жопа be jn style and binding with the “ Middle Alg- bre," and with the 
Р able to appreciate the way in which to place before stud-nts, — 4 Elementary Alge ba“ that we reviewed some months ago. 
Ty The comprehensible manner K the CE 55 m The excellence of Prof. Rudt akrishnen's work is attributed in 
d th 5 vd ps 1 ен do S. Son des TE the preface to an intelligent digcstionof tbe best English autho- 
1 ho frat 1 єт P beat, 15 5 E = S rities, particularly De Morgan, Согд, and Crystal; and 
qu gid d. Er 170 9 5 ia 5 ws abed. T the editors consider that his trestment of the eubj-ct pro- 
T Chant TI vorn о n Den e rao d, ipa Vides a foundation for a better t xt-book of the subj ct for 
1 hapter IIl. which deals with “ Early Transmitters,” the heir particular purpose than has been produced by any 
jj exact onject of the “induction coil” i» very definitely English mathematician. Certainly the explanations and 
explaincd—in fact, it is the only proper description of the tr: atment are very clear, and the usual paradoxes and diffi- 


ваше we have come across. It is rally astonishing bow 
very few understand the precise object of this coil, the 
: use of which ought, one would think, to be almost obvious. 
i In Obapter V. good descriptions are given of Modern 
5 these descriptions being sufficiently illus- 
ra 
It is hardly necessary to go through the book in detail for 
| the purpose of criticism ; it appears to thoroughly justify ita 
| title of being a description of the telephone system of the 
Post Office, «s all details of this system seem to be included. 
The writer doen not (for obvious reasons) attempt any criti- 
ciem of any points in the system, confining himself exclu- 
sively to dercription. Tne book is undoubtedly a very useful 
and oreditable one, though as regards literary style and 
artistic illustration, there is much room for improvement; 
doubtless, however, as regards the latter, much has to be 
sacrificed in order to enable the work to be brought out at a 
low price. It certainly can be considered to be в very com- 
plete treatise on the subject dealt, with. 


The Practical Engineers’ Pockst-Book, 1899. Manchester: 
The Technical Publishing Company. 

The tenth year of publication of this very excellent little 

book has arrived. We are pleased to say that the pocket- 

sustains its reputation as the  pocket-book 

for the practical engineer, It has grown to over 400 

ges, an addition of 28 pages having been made upon the 

t year’s edition, variously distributed throughout the 


тъъ. a 


eu ties are extremely well treated. The manipulation of ratios 
tending to zero or infinite values, the interpretation of negative 
and fractional indices, the solutions of problems in maxima 
and minima, and the discussion of equations leading to solu- 
tions inapplicable to the problems to be solved, at which we 
looked as being standing difficulties for studente, seem to us 
thoroughly well done. Both books contain a large amount of 
matter for their size, the problems bring very numerous, and 
are well got ор. They эге excellent numbers of a very useful 
series of educational works, 


NEW PATENTS AND ABSTRACTS ОР 
PUBLISHED SPECIFIOCATIONS, 


ИНИ РАТЕНТЕ,— 1505, 


Compiled expressly for this journal by W. P. Тномрвон & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 


should be addressed. 


25,592. “ An improved fusible cut-out for electric circuite.” F. W. 
Нвлтох and H. Surrg. Dated December 5th. 

25,032. “ Improvements in electric ara lamps.” J. В. BLACKWELL 
abd W. A. CHARLES. Dated December bth, 

25 657. Improved electrical signalling devices for railwsys.” 
L. Jacon, Dated December ich. 4 
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25,067. “Improvements in electrical resistance coils. C 8. W. 
Соттвївв. Dated December 6th. 

25,670. Improvements in electrical induction apparatus" T. C. 
Krvaarps. Dated December 6th. (Complete.) 

25,710. “Improvements in dynamos.” J. E. Forrxn. Dated 
Dacember 6th. (Complete.) 

25,784. “Improvements in secondary batteries.” W. ScHLOTHAUER 
aid A. E. PagECE. Dated December 6th. 

25,746. “Improved means for electrically heating ovens, hot 


chambers, rooms, and the like." F.Cupisryand L. F. CHRIST y. 
Dated December 6th. 


25.747. Improvements in or connected with incandescent elec- 
tric lamps.” J. W. Swax. Dated December 6th. 

25,764. “Improvements in devices for making and breaking sur- 
face contact on electrical tramways.” W. F. Sraur. Dated Decem- 
ber 6*h. 

25,863. “Improvements in and in connection with radiating 
axles for electrically propelled railway or tramway cars.’ SIEMENS 
Bros. & Co., Limirep. (Siemens & Haleke Aktien Gesellschaft, 
Germany) Dated December 7th. (Complete) 

95,877. Im provements in or relating to contact devices for elec- 
tric ignitere cf explesion engines." A. J. Восит (Société Nouvelle 
дев Etablissements Decauville Aine, France.) Dated December 7th. 

25 895. “ Improvements in and relating to electric switch or key 
lampholders or scckete.” P. G. Еввотт and VznITYS, LIMITED. 
Dat d December 8th. 

25898. “ Improv. ments in connection with electric lampholders 
or rockete.” P. G. Еввотт and VERITs8, LrMrrED. Dated Decem- 
ber 8th. 

95,955. “ Improved dynamometer or weigt ing machine.” W. P. 
Тномрвох. (H. S. Elworthy, Russia.) Dated December 8th. 

25961. “Improvements in insulator brackets for electric con- 
ductors.” O.PzrLzNz. Dated December 8th. 


26,014. “Improved electric stop motion for drawing frames." 
J. МсОсвех and D. Banker. Dated December 9th. 

96020. '" Improvements in and relating to electrical switches.” 
H. W. Cox. Datcd December 9:Ь. 

26.026 "Improvements in and relating to electric batteries.” W. 
G. Heys. (S. Silberberg, United States.) Dated December 9th. 
(Complete.) 

26,033. '' Improvements in connectors for electrical cables or 
wires." H. W. Милев, W. Touavey, aod G. C. Weston. Dated 
December 9th. 

96,98. “New or improved means for electrically operating 
clocks.” W. B. Всив, Т. W. LecaE and J. TABRAR. Dated 
December 9th. 

26,067. “A new or improved holder for electric glow lamps.” 
Н. О. Gover and С. F. Рвостов. Dated December 9th. (Complete.) 

26,068. “Improvements in electrical glow lamp fittings.” SIEMENS 
Bros. & Co., Ілмітер. (Siemens & Halske Aktien Gesellschaft, 
Germany.) Dated December 9:h. (Complete) 


26,073. “Improvements in or connected with the arrangement of 
conductors for tranemitting electrical energy from a generating 
station upon land toa movable structure in water.” А. F. HILLS 
Dated December 9th. 

26,074. “Improvements in or connected with electric motors." 
A. F. Нз. Dated December 9th. 

26,002. “Ап improved mode of winding for the armatures of 
dynamos and elcc:ric motors." A.O.G.Ccmmina. Dated December 
10th. 

26.116. ‘Improvements in and relating to galvanic batteries." 
W. G. Heys. (S. Silberberg, United States.) Dated December 10th. 
(Complete ) 

26,1136. "An improved electrical measuring instrument.“ K. 
Leaner. Dated December 10th. (Complete.) 

26,145. "Improvements in continuous current dynamos, motore, 
and motor dynamos.“ A. O. ВЕввү. Dated December 10th. 

26,153. "Improvements in and in connection with telephonic 
microphone apparatus for electric signalling.” SIEMENS BROS. & Co., 
Lixrrzp. (Siemens &  Haleke Aktien Gesellschaft, Germany.) 
Dated December 10th. (Complete) 

26,164. “ A resistance switch for electric motors.“ C. B. Carzow 
and J. Eck. Dated December 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


Тномрвон & Co. 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


9,442. “Improvements in pressing electric accumulator plates and 
other plastic articles. R. R. von BxBxs and J. Rencrr. Dated 
April 13th, 1897. Relates to apparatus for moulding electric accu- 
mulator plates and other plastic articles. The mould is built up of a 
number of interchangeable sections held in a plate by wedges; it is 
covered by a plate secured to the bedding plate by screws or other- 
wise. The plastic material supplied through the pouring hole is 


forced by а piston through the openings between the mould sections. 
To ensure that the material may pass through all the openings at the 
same speed, the larger openings are contracted outwardly and the 
smaller openings expanded. 2 claims. 


9,456. “Improvements in secondary batteries." J. Н. MoLzax 
and C. D. Вовнкт. Dated April 13th, 1897. The negative plate 
consists of a sheet of lead haviog through it a number of holes, each 
with а fannel-shaped moutb, at one end the mouths of adjacent tubes 
being situated on opposite sides of the plate. The positive plate con- 
sista of a thick sheet of lead with holes on each side, which do not 
pass completely through the plate, and the said holes may alternate 
with ea^h other, or be co-axial. 3 claims. 


12,957. “Improvements in transforming alternating into con- 
tinuous electric currents or vice versi," А. Mutter and Н. Торов. 
Dated May 25th, 1897. Relates to means for converting alternating 
into direct currents, and vice versá, for charging secondary batteries, &c. 
In converting an alternating current from a generator, a commutator 
is driven synchronously by a motor, and to prevent sparking at the 
contacts a polarisation battery is switched in for the period when the 
tension of the current is below that of the secondary batfery. The 
commutator carries a number of cont:cts connected with rings on 
which the brushes rub connected with the battery. Between these 
contacts connected with the polarisation battery, the brushes are 
connected to the generator. The apparatas may be used for convert- 
irg continuous into alternating currente by supplying a continuous 
current from a battery or other source, and rotating the commutator 


by a suitable motor. Similarly, it is stated, polyphase current may 
be converted, and vice versi. 1 claim. 


1898, 


9,340. “Improvements in electric safety fuses or cut-outs.” 
Veritys, LiMiTED, and L. J. Sralr. Dated April 22nd, 
1898. This invention provides a method of praventing an electric 
arc, while dispensing with the necessity of immersing the 


terminals - 
under oil, This is done by means ofa fuse fixed to the terminals and 
mounted on an insulating frame or the switchboard itself. The fuse — 


wire is passed through a vessel containing oil or, in some cases, only 
air. When the wire fuses this vessel moves by the action of gravity, 
and in so doing causes the loose end of the fuse to be drawn into the 
vessel or under the surface of ths oil, and the arc is thus quickly 


interrapted, the motion of the fuse being twice the rateat which the 
vessel moves. 6 claims. 


. 10,437. "Improvements relating to cut-outs and switches for 
electric motors and other electrical apparatus.” А сош- 
munication from Н. Н. CurLER. Dated May 6th, 1898. The 
main object of this invention is to provide an automatic 
cut-out combiaed with a device for introducing a time element into 
its operation, so that the circuit will be opened or interrupted only 


after the flow of an abnormal current for a predetermined period of 
time. 12 claims. 


13,308. “ An electro-thermic incubator.” A. E. GaEgviLLER. Dated 
June 14th, 1898. This relates to a means of supplying heated moist 
air to an incubator, acd consists of a superposed water tray, upon 
the under side of which an electrical resistance coil is provided, so 


that heat ie radiated and water evaporated while the circulation of 
air is permitted. 4 claims. 


13,735. “Improvements in primary batteries.“ W. ROWBOTHAM. 
Dated June 3rd, 1898. Ralates to batteries of the kind described in 
specification No. 2,378, A. D. 1897, in which the separate cells are 
arranged in steps and the liquids circulate through them from the 
uppermost to the lowest. 'Тһе positive electrode may be iron and 
the liquid in centact with it is water, and the cock of the water 
cistern is connected with a switch in euch a manner that when the 
switch is operated to break the battery circuit the cock is opened 
and a stream of water flows through the battery so as to prevent 
local action on open circuit. 1 claim. 


13,895. "Method of reducing the energy of magnetisation of 
electrical transformers when the output ів small.“ Sremens Bros. 
anv Co, Lumirep. Dated June 22nd, 1898. This invention is for 
effecting the reduction of the energy of magnetitation in polyphase 
current, by connecting the primary and secondary circuits respec- 
tively by means ct mesh form connections when the load is consider- 


3 and by means of star form connections when the load is amall. 
1 claim. 


15,976. “ Improvements in electric arc lamps.” W. C. JOHNSON 
and A. WixpERLICH. Dated July 2186, 1898. This relates to an 
arrangement of regulating the mechanism of an electric arc lamp. 
The upper carbon is held in & split tube, which is free to move 
within an enclosing tube. This enclosing tube is at its lower end 
somewhat loosely attached to a piston, in which is formed а coni 
seating for several rings arranged in slote in the bose of the piston. 


. The upper end of the tube is attached to a pair of chains, which pass 


over pulleys and are attached to the cores of two solenoids, these 
cores being connected together by a cross bead, through the middle 
of which the tube passes. In attaching the chains to the cores 


Springs are interpcsed to as to avoid vibration of the feeding 


mechanism. From the base of the lamp frame а tube projects 
upwards to form a stop for the rings. 1 claim. 


17,821. “Improvements in or connected with secondary batteries. 
F. Kina. Dated September 24th, 1895. Relates to а secon: 
battery element plate, having a number of perforations extending 
through the grid and finished plate. The perforations may have conica 
or parallel sides, and in the finished plate are unoccupied by кн 
material or material to be rendered active, 2 claims. 
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TEE 
Vor. XLIII. DECEMBER 380, 1898. No 1,101. 
COI'THEI TS: na THE ENGINEER BRANCH OF THE. 
The Engineer Branch of the Royal Navy... m T .. 961 ‚ 
A Mechanical Surface Contact System Е sie .. 968 ROYAL NAVY 
Electrical Canal Traction.—IV. : i .. 963 
Electrolytic Corrosion 5 es WE have received a pamphlet, dated November, 1898, which 
Steam Engine p | 
An Imperial 5 . нона) „ .. 967 purports to set forth some of the grievances of the Engineer 
Power Consumption in Electric Railroading e) 0o + 969 Officers of the Royal Navy. The chief complaint seems to be that 
Automatic Boiler Feeding . " 25 is *. 969 „ А . eo 
The End of the Horse UO wo 970 in a service where authority should accompany responsibility, 
The Institution of Electrical Engineers ... — ... . .. .. 970 the responsible officers of the engine room have not authority 
cis Coles | Electrolytic e Process ... bes .. 971 over their own men, but must appeal to Officers of the 
Business Notices, &0. "I a Y Line. Then, in a service where rank is shown by the 
The Lighting of Eccles (illustrated) TS 25 e. 977 Е A А А 
The Electric Lighting of a Museum бали) s 970 Uniform а man has to wear, pis пагана of the бл ш ш 
The Theory of the Induction Coll. | ., 980 an inferior опе, and generally it is held that there is long 
iac EE үз M E ч xis standing dissatisfaction in all ranks, and it is plainly binted 
Trafic Receipts : co mu с" авв that the paucity of the staff would lead to probable 
Bhare List of Electrical Companies „з сб ee SA disaster in time of action. Now this is not as it should 
5 MC be. If the engineers of the Navy аге dissatis- 


fied let them all be summarily discharged, or let 
these grievances be set right. We cannot afford that the 
navy should be manned by discontented men, and any cause 
for dissatisfaction ought to be removed. Pay is alleged to be 
insufficient, and rank to be unfairly below that of deck 
officers. Yet it cannot be doubted that the men below deck 
are in the most hazardous place, and are likewise out of sight 
of all which makes a post of hazard also a post of interest 
during a fight. We should like to know that the grievances 
of the navy will ba made right, and we should also like 
to feel that there are competent men in the navy. It may 
be urged that the subject we are discussing is more fitted for 
the Admiralty Gazette, but when we consider the manifold 
uses to which electricity has been turned for almost every 


purpose on board ship, we feel that naval engineers have 


a special claim upon our sympathies. With the pamphlet, 
which, by the way, bears no imprint and no names or 
signatures, is also sent a report on the personnel of the 
United States navy, detailing somewhat similar grievances, 
the pay being complained of as inadequate. 

No doubt much, if not all, of the trouble with both navies 
is due to the rapid change from sail to steam, which has 
ended in making a machine of the battleship, and has made 
the engineer really of first importance. Engineers could 
fight  ship—they really do fight the ship. The layman 
might well ask why there should be any deck officers 
at all, for the old days of boarding are gone probably 
for ever. To the engineers below no doubt the deck 
officers’ special privilege is to be either killed off hand 
or live to be covered with fame &nd glory, while the 
engineer remains below either to be parboiled or otherwise 
brought to an unpleasant and inglorious end or to gurvive 
and get to port to be dragged, às it were, in the triumphal 
procession of the line officers. 

We draw attention to the pamphlet because, as good 
citizens, we want to see the navy efficient and well manned. 
We don’t like the discassion to turn too much on gold lace or 

О 
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distinctions of cloth in the uniform, but people not in the 
services probably do not realise the intensity with which 
uniformed people look upon millinery, which is the 
outward and visible sign of rank and standing in the 
Services. 

We believe that the Line are inolined to despise the 
engineer. Why they should do so is not very clear. 
Admiral Lord Nelson himself could sail & ship, and was 
au fast with all the means and appliances of propulsion in 
his day, and had he lived to-day would, no doubt, have pro- 
perly valued the propelling business of the modern ship. A 
little steam would have saved him many а weary wait in port. 
Too mach importance cannot be attached to the engine 
department of a modern navy and the multiplicity of details 
which is included in the term. The country should вее to it 
that if anything is wrong it may at once be get right. 


———— M 


‘The Blast Furnace 
as a Source of 
Power. 


WE have received a copy of a paper read 
by Mr. Horace Allen before the South 
Staffordshire Institute of Iron and Stee} 
Works Managers, upon the Thwaite-Gardner system of 
utilising blast furnace waste gas. Mr. Allen, who is an 
experienced metallurgical chemist, goes very thoroughly into 
the question of the chemical reactions in the blast furnace, 
and shows that in no furnaces is the gas output во poor that 
it will not burn satisfactorily in the gas engine. This isa 
fact which places the blast furnace ahead of the ordinary gas 
producer, which can readily be so neglected as to produce a 
gas too poor to use in an engine. He shows the exceedingly 
uniform composition of the gas, and its constant thermal poten- 
tial which renders it a safe gas for large cylinders and large 
power unita, the variable nature of other gases being а great 
hindrance to their use in very large engines. It is pointed out 
that one cubic foot of blast furnace gas representa 22,372 
foot-pounds of work. Yet this gas is being thrown away in 
large volumes, and even where “utilised” under steam boilers 
it does not develop one-fourth the power it will develop in 
the gas engine. The system is at work already at two 
English ironworks, and others are preparing for it, bat Mr. 
Thwaite has just completed a plant at Berge-Borbeo, in 
Germany, for the manufacture of calcium carbide. The gas 
engine by Hartley and Petyt is of 180 I.H.P. The gas con- 
tains about 91 per cent. of CO, and the engine will run on about 
100 cubic feet per I.H.P.-hour, which is equivalent to about 
1:8 Ibs. of coke charged into the furnace, a result which is re- 
markable, seeing that the furnace is making iron as usual. It 
simply proves that the heat utilised in metallurgy is small, and 
that practically the whole of the fuel is sent to waste, and this 
immense volume of gas is ready to be utilised to drive tram- 
ways, pump mines, haul boats, or light cities, It is remark- 
able that no blast furnace men joined in the discussion on 
Mr. Allen’s paper, and it would appear that the technical 
knowledge of many of our ironworks managers is insufficient 
for them to realise the subject. The pioneer in the matter 
is Mr. James Riley, who pat down the first Thwaite plant 
at Wishaw, bot Mr. Riley always has been head and 
shoulders above the bulk of the ironmasters, and 
led them in other economies, such as ammonia 
recovery. It appears that the Germans have gone into 
the matter very fully, boldly setting up a large engine and a 
carbide furnace. If Germany is going to use all her blast 
furnace gas and save во much of the fuel now used for power 
purposes, we fear that our iron masters, who are now standing 
supine, will discover they have made a mistake in not seizing 
promptly on so obvious and large an economy. 


Oxidation and Reduction Chains, and the Influence 
of Complex Ions on the 3 8 
is an important paper on this subject in eitschri 
fur Physikalische Chemia, 1898, 26, 198—236, by Radole 
Peters, which is well worthy of careful stady. In this pa 
he gives the results of some experiments which he = 
recently conducted, and the conclusions which he has been 
able to draw from them. If a mercury electrode be 
employed in а mixture of ferrous and ferric salta, a 
reaction proceeds in accordance with the equation 
Hg + Fe...+ 0, = Fe..+ Hg CI. For any con- 
centration the potential is given by the expression 
x = RI / FT x log. C, cC, сз, where C; Cs is the equilibrium 
ratio of the ferrous to ferric ions. and c3, c, the actual con- 
centration of these ions. This may be written 
x = A + 0°0575 log с,/сз, and the value of A may be 
obtained directly by making с, = сз, or by calculation from 
the E.M.F. st any concentration, and the values so obtained 
from the E.M.F. of & number of very different mixtures 
agreed very closely апа corresponded with an equilibrium 
ratio x = 10*100575 — 10750, which is, hence, the ratio of 
the numbers of ferrous and ferric ions when the solution is 
in equilibrium with the normal electrode. Soe qi or 

ual dissociation of the two ion salts is ass in the 

culation.) ree addition of potassium chloride, the 
value of k was diminished, the mean value obtained being 
10715, In neutral solutions, the potential was found to 
considerably with dilution, but this was not the case in aci 
solutions or solutions containing potassium chloride. Solu- 
tions in a normal sodium nitrate solution gave values almost 
identical with those in pure water, so that ferric chloride 
and ferric nitrate are equally dissociated. In the case of 
mixtures of ferric and ferrous aul the value 
of k was found to Бе 1055, so that at equal 
concentrations ferric sulphate gives fewer ferric ions 
than the chloride, Experiments with chromous and 
chromic compounds, and with manganous and manganic 
compounds, gave no quantitative resulta, as constant values 
could not be obtained. The Van’t Hoff expression employed 
for the ion chain was, however, found to be at least quali- 
tatively correct. Addition of fluorine ions in all cases raises 
the reduction potential, and this effect was farther examined. 
The conduotivity of mixtures of ion salts with sodium 
fluoride is less than the sum of the conductivities of the 
constituents, the difference being greatest with ferric com- 

unds, in which case also it increases with dilution. The 
errio salts, therefore, probably form complex compounds 
with the sodium fluoride, a view further supported by 
freezing point determinations. By the addition of sodium 
fluoride to the mixed ion salts the E.M.F. falls greatly ; 
thus, in the case of a mixture of N/10 ferrous and ferric 
salts the addition of an equal volume of 8 N/10 solution of 
sodium fluoride caused the E.M.F. to become negative, or 
decreased the concentration of the ferric ions to 10 of its 
former amount. A white salt is also precipitated by the 
fluoride, and the composition was found to be Na, Fe F, + 
$ Н» O. This was proved to bea complex salt in which the 
iron is present in the anion, as by electrolysis the percen 
of iron increased at the anode and deoreased at the cathode. 
It is potene that the reduction of the E.M.F. by addi- 
tion of sodium fluoride is due to the formation, not only 
ad = slightly dissociated ferrio fluoride, but also of this 


The Solution of Platinum and Gold in Electro- 
lytes.—There is a paper by Max Margueles in the 

nn. Phys. Chem. (ПШ, 65, 629, on this subject, in which 
be describes some interesting experiments. Ап electro- 
magnet with armature serves as contact breaker to the 
current from two Daniell cells, and between the terminals of 
the coil of the magnet an electrolytic cell with gold or plati- 
num electrodes is introduced. With this arrangement the 
metal can be dissolved in hydrochlorio, nitric, or sulphuric 
acid, or in potassium or sodium hydroxide. The metals 
always dissolve from the electrode, which is the anode to the 
battery current. The solution is, however, in some way 
assisted by the current from the magnet, as neither 8 
constant or intermittent current from the battery alone 18 
capable of effecting solution. | 
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А MECHANICAL SURFACE OONTACT 
SYSTEM. | 


THERE has been abundant activity displayed in devising 
surface contact systems. They are divided into two classes, 
one relying on magnetic devices, and the other on mechanical 
apparatus. Some of the former have been reviewed in these 
columns; we now purpose to set forth the principal features 
of а mechanical surface contact system which possesses some 
interest. It is one invented by Mr. Herbert Allen and Mr. 
Oliver Peard, and primarily depends upon the wheel of a 
tramcar depressing the end of a pivoted lever, which raises, 
through the medium of a rod, a surface contact placed in a 
5 5 har yis to arg of the rail. The contact is 
. then gripped and suppo y 8 special form of collectin 

device carried under the car; immediately the vebicle e 
passed, the contact drops back into its seat, which is flush 
with the roadway. The contact, on engaging with the col- 
lecting device, is still further raised by means of the collector, 
and it is only when the contact is so raised, that it becomes 
alive, This is claimed to be an important safety factor. 
A clearer indication of the system is given in fig. 1. 


с is the end of the pivoted lever placed in the groove of the 
rail; upon being depressed it operates the lever arm, с’, which 
pushes upwards the spindle, d, on the summit of this being 
contact plate, e. But the depression of c accomplishes more 
than merely pushing up the contact above the street level. 
It will be seen that the spit dle, d, carries а projecting arm, 
indicated by 4, and upon the subsequent raising of the con- 
tact by the collector, this comes into contact with copper 
brushes, у, which are in permanent connection with the 
feeders. It should be mentioned that the operation of d is 
against the tension of a spring, k, во that when the contact, 
в, has been released by the car, it is pulled sharply back into 
its seating, 

It is hardly necessary to give minute details of the way 
in which the various parts of the box are insulated. Fig. 2 


demonstrates how the contact is held by the car collectors 
during the passage over the stad; ¢ simply rests upon 
plates o, o, thus giving effective connection between the car 
the mains. 
The inventors olaim that it is impossible for the lever to 
be operated by any other means thanj the car wheel. In the 


first place, no other vehicle could [еу operate in the 
groove of the rail, and, in the second place, it would need а 
considerable weight to actuate the mechanism; certainly it 
could not be done by а person using a stick or similar means. 

Another, and, perhaps, more important claim is, that in 
the event of anything going wrong with the simple mechanism 
of the box, the whole of the inside is so arranged and 
attached to the lid as to permit of its being removed and 
replaced by a new interior, if need be, in the course of a 
few minutes. We need hardly point ont that, unlike some 
other systems, this one permita of the car running in either 
direction, a8 one box is not dependent on another for its 
actuation. 

The inventors inform us that, after making careful esti- 
mates, they are of the opinion that their contact system could 
s laid down at a less cost than that of a first class trolley 
ine. 
This appears to us to be rather optimistic, but there is no 
doubt that a simple “box,” such as this, could be constructed 
for a very low figure, and although there ів a certain amount 
of work on the rails, which would no donbt be done in the 
shops, the expense of forming a good foundation in the centre 
of the track 18 obviated. 

We are unable to say how this system works, as there is 
no trial track down at present, but, as a very well-known 
firm have taken the patent up, we shall hope to do so at some 


fatare date. 


ELECTRICAL CANAL TRACTION. 


IV. 


WITH accumulators the traffic should not exceed 2 to 2} 
million tons. Below this the cost diminishes more rapidly 
than the cost of overhead lines, and especially the cost per 
ton kilometre is less. Accumulators are the more advan- 
tageous as the headway of the boats becomes longer. The 
cost of a battery for a “barge” is for towing 2,200 franos, 
and for propulsion 3,600 francs. . Though not referred to in 
the paper under review, we might here allude to the Thwaite- 
Oswley electrical system. This consists of a rigid system of 
channel or Z-bars carried by posts along the banks of a canal 
at a height of 9 or 10 feet. On or against this rail system 
run the motors which need not weigh above 900 lbs. for a 
barge of 100 tons at 2] miles per hour, the necessary 
adhesion being obtained by allowing the weight of the motor 
to overhang the wheels which are pressed against the rails by 
the leverage of such overhanging weight. | 

As there are two sets of rails the barges on the near side 
are hauled by motors on the under set of rails, and those on 
the far side by the upper motor. There is thus no difficulty 
in boats passing—a difficulty which wastes a deal of time in 
horse traction or any system of haulage from the bank 
surface. It is estimated that the ton mile cost will be *032d. 
as compared with 0:774. with horses. So far no practical 
tests have been made with the system, though some are in 
preparation, and we hope to describe them in due course. 

he detailed experiences in the Bulletin before us of the 

French attempts to mechanically exploit their canals are 
worthy of every attention in view of the broken down condi- 
tion of so many of our English canals, a condition into which 
they have been allowed to fall, or rather have been thrown, 
wilfully by the neglect of the = who suoceeded in 
getting а grip upon them and proceeded to kill them in order 
to put it ont of their power to again enter into competition. 
The formation of s public trust to deal in a whole and broad 
manner with our canal system would, we doubt not, produce 
good resulta. They are in need of repair, of dredging and 
of connecting up to take throughout the whole country 
barges of standard size. Steam propulsion has been proved 
а success on the Leeds and Liverpool canal, and tugs may 
also be seen at work on the Bridgewater Canal of the Man- 
chester Ship Canal Company, of which latter, though 
nominally far from flourishing, it can be said that its 
existence is а standing menace to any further encroachment 
of the railways upon the public rights, and it is noteworthy 
that though the Ship Canal “ never will get any traffic,” the 
railways of Lancashire seem very anxious to secure branch 
connecting lines to points along its banks. In France, 
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Holland, Belginm and America, the canal policy has never 
been allowed to slacken, and if canals will sucoeed in Hol- 
land and America, where they are frozen up every winter, 
how much more should they succeed in England, where 
traffic should be greater and freezing up is a comparatively 
rare incident, that the ice boat can usually deal with to the 
extent of getting traffic through, even in really severe 
weather for England. The present encumbered state of our 
railroads would be eased by good canals. 

We have before us, as we write, the letter of an English 
railway manager, in which he complains that the line is so 
congested with traffic that punctuality of certain trains is 
an impossibility. One would xd впоһ а congested line 
to pay dividends, but it seems to be a fatality with our lines 
that though overloaded with traffic at the highest ton-mile 
charges in the world they cannot pay dividends. 

Resuming, however, it would appear that for mechanical 
traction on canals to succeed there should be some system 
which will deal with barges as they now exist, and bank 
haulage seems well adapted for the purpose and free from a 
good deal of the troubles of the sunk chain. As regards the 
use of tugs much depends on the possibility of keeping up 
the banks in good condition to withstand wash. The power 
to transmit electricity long distances affords a chance for 
electrical systems to be worked from distant stations. 
It should not be impossible to make arrangements for 
supplies of power from towns along a canal, во affording 
day loads for costly half-worked plant. Mr. Thwaite proposes 
to employ blast furnace gas power to generate electricity in the 
trials of his system, and this enormous fund of now wasted 
energy could be drawn upon all over the country to furnish 
canal haulage. A great point in barge haulage is the 
steadiness of the resistance to be overcome, which enables 
machinery of a given power to be worked at or near ite 
economical load. In every sense canal haulage seems to be 

uliarly suitable for electrical systems, even for accamu- 
tora, the power required being comparatively small. Though 
go many ol our canal overbridges are small, we think, as a 
rule, they will be available for the passing of a motor without 
alteration, though the rails would require to be brought low, 
and it might be impossible for two motors to pass when 
under а bridge, though this need not be oonsidered as 
likely to happen frequently. One would require to be 
ohecked for а second or two, while the other proceeded. 
Canal haulage by horse-power is в cruel practice and puts 
horses to a good deal of unnecessary suffering. It is algo 
out of date, and may be partly responsible for the ruin of the 
canals, which was begun by the selfish policy of the railroads. 


ELECTROLYTIC CORROSION. 


Two recent surveys of the electrical condition of pipes and 


other metallic structures huried in the ground in the neigh- 
bourhood of electrical street railways, serve to direct attention 
to the very serious, if not alarming, consequences which ma 
sometimes result from the unrestricted use of the groun 
return over considerable periods. ‚ 

One of these surveys has been carried out in the borough 
of Manhattan by Mr. A. A. Knudson, who has given the 
result of his investigations in a paper read before the 
American Institute of Electrical Engineers, New York, 
October 26th, 1898.“ The ether has been carried out at 
Dayton, Ohio, by Mr. Harold P. Brown, who read a paper 
on the subject before the American Society of Municipal 
Improvement, at Washington, October 28th, 1898.f 

From Mr. Knudson’s paper we take a few of the more 
important results and conclusions. In the first place it is 
important to note that his tests have shown that an open 
conduit system, or one in which an insulated metallic return 
is used, effectually confines the current to the conductors pro- 
vided for it. For this reason, he says, it is preferable to the 
ordinary ground, especially in large cities where the в 
below the streets is so largely occupied with lines of iron 
pipes, more or less subject to electrolytic corrosion. 

Differences of potential between the rails, and gas and 


* Bee also Western Electrician, November 5th, 1898, p. 254. 
+ Bee also Street Railway Review, p. 817, 1898. 


water pipes, were measured at numerous points all over the 
area surveyed. The distribution of potential in the network 
of pipes was found to be extremely erratic, no doubt owing 
to the superimposed effecta of several electric railways in the 
same neighbourhood. In a straight line of electric railway 
with a power station at one end we expect to find the pipes 
to be positive to the rails for some distance from the station. 
Then the potential difference changes sign and the pi 
remain negative to the rails right out to the terminus. Hr. 
Knudson, however, found frequent reversals of the E. M. F. 
between pipes and rails along a ahort section of track. 

The corrosive effect of the leakage currents on the rails 
themselves may not be of so much importance as the destruc- 
tion of gas and water pipes, since rails can be more easily 
replaced. But that the former is by no means a negligible 


quantity we learn from the following interesting test 


desoribed in Mr. Knudson's paper. About a year ago be 
measured the difference of potential between the pipes and 
the rails at a terminus of one of the lines, and found that it 
amounted to 10 volts, the rails being positive to the pipes. 
A few days before reading his paper he again visited this 
locality, and found workmen engaged in removing the reils, 
Seizing this 1 for estimating the amount of corro- 
sion of the rails, he took an impression on paper of the exact 
size and shape of the end of one of the four rails, the ends 
of the other rails being in just about the same condition. 
Fig. 1 exhibits the difference in size and shape of the rail 
when new and when in its present condition. The irregular 
carved line in the plan and the thick black line in the end 
section, showing the reduced form of the rail placed inside 
the original outlines. It is evident that a large amount of 
metal has been removed from the rails by electrolysis. The 
original size of the rails was furnished by the company 
supplying the rails, they being about 70 lbs. to the yard. 
Farthermore, the bottom sides of all these rails were cut by 
the current down to knife edges for several feet back from 
the ends. The edges were irregular in shape and somewhat 
jagged in appearance. 


ACTUAL SIZE BOTTOM OF RAIL WHEN NEW 


ACTUAL SIZE BOTTOM OF 
RAIL WHEN TAKEN UF 


Another feature of interest was the condition of the cross 
bars or tie rods which keep the rails in pori These bars, 
which were originally 14 inches wide by 3 inch thick, were 
nearly all so eaten away that the middle portion was missing, 
oo protruding from the rails at from 6 inches to 12 
inches. 

One of the most important, and possibly alarming dis- 
coveries made by Mr. Knudson in the course of his survey, 
was the existence of a current flowing from the attachments 
of the cables of the Brooklyn suspension bridge to earth. 
The ends of the main cables of this bridge are conn 
by screw couplings to heavy steel bars or links which paes 
down with a graceful curve through solid stone masonry to 
the anchor plates, to which they are secured by heavy steel 
bolts passing through eyes at the ends. The anchor plates, 
somewhat oblong in shape, consist each of a single plate of 
cast-iron weighing 28 tons. | | — 

These anchor plates being thus in metallic connection with 
the main structure of the bridge, it was sufficient to connect 
one terminal of the galvanometer anywhere to this structure. 
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Ш ж The other terminal of the galvanometer required а good con- 
de metan nection to earth in the neighbourhood of the attachment 
aal orig being tested. This was found in the cable of the cable 
my railway. Tests made at both ends of the bridge showed that 
trie nüw a current was flowing from the cable attachments to earth 
d the pia at both ends; the difference of potential amonnting in some 
the tun cases to 23 volta. Now this voltage has been shown to be 
| the pips uite sufficient to cause electrolytic corrosion, if other 
ine, Я conditions are favourable. The presence of dampness and 
the RM? decomposable salts, such as chloride of sodium and carbonate 
vL of sodium in the ground surrounding the metal from which the 
1 de дй current is flowing is generally considered to be a n 

be destras condition of electrolytic corrosion. If this is so, there 
more el appears to be little risk of dangerous corrosion of the 
д» anchorages of the Brooklyn Bridge, for these anchors аге 
sing M BUITO by а mass of stone and concrete, which the 
"Tr engineers consider would effectually exclude damp, and 
pis ur which contain no electrolyte such as would favour electro- 
nd dai i 


lysis. 

If this is 80, во much the better for the safety of the 
bridge; but we are inclined to think that a transfer of metal 
from anchors to the stone or concrete might take place in 


the course of years, withont the most favourable conditions 
g present. The electric current has a great tendency to 
carry metallic ions across breaks in the continuity of the con- 
ductor by processes which are not strictly included under 
electrolysis, We have, for instance, the transference of 
carbon particles across the electrio arc, and the well-known 
phenomena of electric osmose. We should not be surprised 
to learn that a metallic deposit would be found on the stone 
and concrete opposite the anchors of the bridge, if they 
should be examined some years hence. It is at least а 
e on which it would be dangerous to dogmatise, on 
eoretical grounds, ог even upon the present state of our 
experimental knowledge. 

The survey carried out by Mr. Harold P. Brown is one of 
the most important contributions that has been made to our 
experimental knowledge of this vital defect in the practical 
working of electric railways. The investigations were made 
In а thoroughly scientific manner; tests of P.D. between 
rails and pipes being made over the whole area, and pipes 
affected by oorrosion being tested by chemical analysis and 
Бу саа testing machine to determine their loss оѓ 
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Dayton, Ohio, is а city with а population of about 90,000 
inhabitants, and a fully 80 miles of electric roads. 
Electrically considered, it is divided into four parte by 
various rivers which meet and flow through it. Practically 
90 per cent. of the entire current from the business portion 
of the city crosses а river on one 12-inch and one 10-inch 
water pipe, one 8-inch gas pipe, and one 10-inch natural gas 
pipe. The two main power houses аге about a quarter mile 
apart on the west side of the Miami river. A third, but 
smaller power house, is on the east side of the river. Two 
other roads have their terminals in Dayton, but their power 
houses are elsewhere. On the map, fig. 2, the numbers 
marked ＋ show the pipe positive to the rail, and those 
marked — show the pipe negative to the rail. 

Fifteen excavations were made, and the measurements 
repeated on the pipes themselves. These excavations are 
marked on the map with a square, А careful examination 
was made of the physical condition of the pipes, and 
chemical analyses were made of samples of soil, and the 
metals of pipes and incrustations upon them. 

The electrical tests showed that the pipes, in the business 
part of the city, one and a half to two miles from their 


power houses were positive to the rails, and therefore subject 
to electrolytic corrosion. The highest readings in this part 
of the city were 44 volts. Near the power house on the west 
side of the river, the pipes were 9 volts positive to the rails, 
and the danger district extended about three-quarters of a 
mile tothe west. It was at once noticed that the danger 
district was extremely large, and this was verified by the 
records of the Water Board, which showed a large number of 
service pipe renewals. 

Cast-iron pipes are not usually considered susceptible to 
electrolytic corrosion, but Mr. Brown found that this was not 
во in Dayton. The tar coating on the pipes appeared to be 
no protection whatever, and the surface of the pipe in the 
danger district was found to be changed to a soft black 
material resembling graphite, and easily cut with a knife. 
Tbis material is such an excellent conduotor that instead of 
checking it tends to increase the action by reducing the 
resistance of the path through which the current must flow 
in order to reach the rail. Moreover, the stones and peebles 
near the pipes are actually electroplated with the metal of 
the pipe, whether iron or lead. This condition has not, as 
far as Mr. Brown knows, ever before been reported. 
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To make certain that the corrosion observed was really due 
to electrolysis, a section was cut from a pipe in the danger 
area (Fifth Street), and a section from a similar pipe in 
exactly the same kind of soil, in a part of the city (Logan 
Street) where there was absolutely no trace of an electrical 
current. The Logan Street pipe had been put down 24 years 
ago, while the Fifth Street pipe had been роф down 10 years 
ago, and had been exposed for four years to electrolysis. 

The chemical analyses of the two pipes were nearly iden- 
tical, and were as follows :— 


Logan Street pipe. Fifth Street pipe. 


Phosphorus ... .. 7789 per cent. 800 per cent. 
Sulphur ... ..  '073 per cent.. 057 per cent. 
Silicon ... .. 2'270 cent. 2:500 per cent. 
Iron sa . mot not det. 

Carbon graphitic „. 9'49 percent. 2:88 per cent. 


The samples of the incrustation of the Fifth Street pipe 
analysed as follows :— 


Phosphorus ... 1:821 per cent. 
Sulphur none. 

Bilicon А ig not det. 

Iron ... ie 95 M ie .. 33°43 per cent. 
Carbon combined and carbon graphitic ... 7712 per cent. 


This analysis showed that the percentage of iron was 
greatly diminished, while the percentage of carbon was more 
than doubled. 

Careful investigation showed that the carbon was merely 


the amount originally in the pipe, the carbon being 


left, while a large portion of the iron had been carried away. 

The chemical anulysis of the soil showed that the solvent 
was produced electrically from carbonate of sodium and 
chloride of sodium in the soil. Neither of these by itself, 
in the small proportion shown by the analysie, would injure 
a cast-iron pipe covered with tar, though, as is well known, a 
strong solution of chloride of sodium (common salt) will 
rust wrought-iron. 

But the presence of even 0°01 per cent. redaces the elec- 
trical resietance of the iron and the passage of the current 
decomposes those salta and forms hydrochloric acid, which 
dissolves the metals. . 

Having thus determined the cause of the trouble, it 
remained to fix ita extent. Fifteen excavations were made 
in different parts of the city todetermine how mach electrical 
pressure is required to seriously injure the cast-iron. А 
pressure of 8 volts and less is found to cause a graphitic 
coating not exceeding у inch in depth. The iron seems 
to be uninjured. From 3 to 4] volts the thickness of the 
layer is increased in a ratio depending upon length of time 
during which the pipe has been exposed. 

To determine what percentage of mechanical injury has 
been sustained by the pipes, it was intended to compare the 
hydrostatic pressures required to rupture the Logan Street 
and the Fifth Street pipes, but defects in the apparatus 
employed prevented a fair test. 

he Fifth Street pipe at 150 Ibs. pressure leaked through 
the corroded spots, while the other pipe was able to stand 
800 Ibs, pressure. Test bars were cut from the best portions 
of both pipes and broken on a Riehle testing machine. The 
average transverse strength of the Logan Street pipe was 
1,800 lbs. per square inch, as against 1,085 to the other. 

The tensile strengths were respectively 16,000 and 11,425 
lbs., and the deflections were 0°25 and 020 inch. Four 
years of electrolysis had robbed the Fifth Street pipe of 
about 80 per cent. of its transverse strength and about 45 
per cent. of ita tensile strength and had caused it to leak at 
150 Ibs. pressure. | 

Teste of the resistance of the rail joints of the Dayton line 
showed that electrically they were extremely bad; in some 
rails no current at all flowed. 

Mr. Brown winds up his able report by recommendations 


for the reduction of the danger area. Не recommends the 


use of wooden instead of metal pipes, or the intercalation of 
wooden sections in the lines of metal piping. In the danger 
area he would connect the sections between the wooden pipes 
by pilot wires to the central office, where testa could at any 
time be made. If any of the metallic sections were found 
to be still positive, these should be further sub-divided by 
sections of wooden pipe. 


These reports show that electrolytic corrosion in overhead 


electric railways with ground returns may, in the course of a 
few years, do very serious damage to piping or other under- 
ground metallic structures, even with P. Ds. between pipes 
and rails as low as 2 to 3 volts, But the remedy is in the 
hands of the electrical engineer. With a comparatively 
small number of insulated return cables, it ів quite possible 
to keep the voltage between rails and 
dangerous amount. It is only through the indifference or 
carelessness of the authorities that such damage to neigh- 
bouring property is permitted. | | 
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By JOHN DAVIDBON. 
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(Continued from page 891.) . 

Ix automatic expansion engines, where the governor has to drive 
the cylinder steam distribution valve, the friction, &c., to be over 
come is often very considerable, and powerful shaft governors have 
to be used, so that this friction and weight of valve, &c., cannot 
2n & disturbing effect of any note upon the governing of the 
engine. ; 

‚ As the engine valve really becomes part of the governing meohan- 
ism in this case it should receive the first attention. In designing & 
throttle goveraor, no one would think of putting an unbalanced slide 
valva with a great pressure of steam behind it, to throttle the steam, 
an arrangement which would require an enormously powerful 
governor to move it, and work in any way satisfactorily, but would 
fit it with an almost frictionless valve, and а small governor will do 
the work with ease. 

80 ought it to be as near as is practical with the shaft governor. 
The valve should be made as free as ible, consistent with the 
necessity of keeping it steam tight. Solid piston valves, perhaps, 
make the Hupa valve of this description, but they do not keep 
steam tight long enough.  Blide valves balanced properly are also 
a good step in this direction. Anyway, fitting unbalanced valves and 
then designing а tremendous governor and gear to drive them, is 
working in the wrong direction entirely, although often done, gover- 
nors of all kinds beiug designed, so that the valve resistance shall 
have little tendency (and mostly at the expense of great friction) to 
open and shut the таш each revolution of the engine. 

The valve gear of unbalanced slide valves and such like, requires to 
be of heavy design which is needless, and the effects of inertia then 
come into play if the engine goes at any speed, and this again adds 
to the work of the governor. Now the valve friction, and these extra 
resistances, which have to be overcome by the governor, create in the 
governor itself, other resistances at the joints, &c., and this has a 
serious effect upon the sensitivences of the governor, making it slug- 
gish in responding to a change in speed, and making it far more liable 
to soon get out of order and give trouble. 

Balanced valves need only gears of light construction to work them, 
and smaller spindles at the staffing boxes, which again reduces fric- 
tion. If the valve and gear be so designed, a much less powerful 
shaft governor can be used, and yet have sufficient eee m of power to 
effect a change quickly. This question of weight and resistances of 
valves and gears isa most important one, and had it received more 
attention, would very likely have led toa much more extensive use of 
the variable expansion shaft governor, the fate of which, in many 
instances, has been caused by valves and gears being made many times 
too heavy, and the governors being expected to move valves against 
ridiculous pressures. 

As I have now considered some of the ways in which the governor 
of a steam en acts, and also some of the advantages and dis 
advantages of the two types of governing, I will put before you а few 
examples from actual practice, showing the way the mechanism 1s 
arranged to effect the change in pressure or rate of expansion of the 


steam. 

When the throttle governor is applied to an engine the most com- 
mon method of arranging it isto combine the governing mechanism 
and valve together and drive the revolving portion by a belt, rope, 
gearing, or chain from the engine shaft. By this arrangement the 
governor can be run at any desired speed by suitably designing the 
gearing, and a comparatively small governor can be used. This makes 
а very compact governor gear, but in all cases where А belt or 
rope, Ko., is used, a safety gear should be provided, in саве of the 
belt ‘breaking, to shut off the throttle valve, which otherwise means 
the engine would run away directly this occurred. 

A few well-known and simple makes of this type of governo! 
are the Acme, Proell, and the Pickering.. 

Fig. 4 shows a sectional view of Lindley's patent Acme governor, 
Messrs. Browett, Lindley & Co., Limited, having kindly supplied 
me with a drawing of the same. Ав will be seen, the weights, W, in 
this governor consist of two hemispherical masses with lugs cast on 
the bottom side to receive the pins, a,on which the weights swi 
when they open out, being held together by two springs at 8, one on 
either side. The weights are connected to the crosshead, o, by meant 
of the links, L, the crosshead being connected to the throttle valve 
spindle, v, by the nuts, x. The weights are revolved by the belt 
pulley through the bevel gearing shown, the wheel, B, having lugs 
)))) 8 

* Paper read before the Salford Science Students Association at 
the Royal Technical Institute, Salford. 
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engine. If the nut, p, 
Сап be turned by the small wheel provided for the purpose, 
would tend to shut the throttle valve and decrease the speed, while, 
if it is put in the centre position, the effect of the speeder spring is 
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due to centrifu 
through the li 
А very handy 

governors, so that the 
while the engine is ru . Pivotedat Pisa T 
is forked, working in а 
ends being bent to receive а screw 
А spring is stretched across in а horizontal | {элөө from а рїп on 
the right-hand side of the governor stand, an 

You will readily see that, in the 
spring will help to open 


cast on it to receive the lugs on the weights, these weights, &., 
revolving on а steel tube, through the middle of which es the 
throttle valve spindle. As the speed increases the weights fly out, 
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nil. By moving the nut to any intermediate position on either 


you can regulate the speed to a nicety anywhere within 
. This makes a very neat and compact form 


0 m Judging by the thousands now in use, it must do its 
ciently. 
Fig. 5 shows a sectional view of the Proell governor combined with a 


cent. of the mean speed 
of governor 
work effi 


throttle valve, the makers of this governor being Messrs. Isaac Storey 
and Sons, of Manchester, to = 5 I am indebted for drawings and 


с 
Ways for 


Particulars, This scientifically designed governor is used in many 


regulating purposes, being fitted to Corliss, Meyer, Ryder, 


force, and they draw the crosshead, c, downwards 
„, thus closing the valve and throttling the steam. 

eding arrangement is also fitted to these 

can be varied exl considerably, even 

. , one end, which 

eve on the valve spindle, the other two 

, E, upon which works the nut, D. 


fastened to the nut, D. 
tion shown, the tension of the 
the throttle valve, or assist the main governor 
springs to keep the weights closed, and so increase the speed of the 
moved to the other end of the screw, which 
the spring 


about 15 per 
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A isa flange to the urere stand, having a sleeve, В, in 
which is fitted the hollow spin 
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Wolverhampton, the makers, having kindly supplied me with the 
drawing and particulars. This well-known governor is somewhat 
different to the last described, owing to the fact tbat the three 
weights or balls are suspended on thin strips of steel, which does 
away with the necessity of joints, and their consequent friction, this 
being the principal feature in the design. These strips bend as the 
balls move out, and take the place of springs, as well as the joints in 
tbe ordinary form of governor. The action of the governor is as 
follows :—As the balls move out, due to d increasing, the stri 
bend, and the ends are drawn closer together, and as the bottom ends 
of the strips cannot move upwards, being fixed to revolve in one 
vertical posítion, the top ends draw the crosshead, and with it the 
throttle valve spindle downwards, closing the throttle valve, and 
up oboe oder gear is also fitted to this таве: 

А e gear governor to vary the 
3 the engine while running if necessary. A small worm, 
which can be turned by the thumb screw shown, is geared with a 
worm wheel, w, to which is fastened the speeder spring, в, tbe other 
end of the spring being attached to the lever, r, at its fulcrum. If 
the spring is twisted either way by turning the worm wheel, it is put 
in torsion, and will tend th the lever, L, to open or close the 
throttle valve, and vary the iced accordingly. | 

The three governors jast described are suitable for both slow ог 
quick revolution engines, but a very good arrangement and a more 
reliable one for quick revolution engines, is to fix the weights, &c., to 
the cranksbaft of the engine, and so save any driving belts or gears, 
the governing mechanism being coupled to the throttle valve, which 
is As close to the cylinder, by a link and rod. An mile arg 
similar to this is adopted by most of the principal builders of quick 
revolution engines, when throttle governing is used. 


(To be continued.) 


AN IMPERIAL CABLE SERVICE: 


From a recent Ottawa telegram sent by the Times correspondent we 


leamthat— · | | 
It is now announced on authority that the Dominion has offered 


e 
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to contribute an equal M 
cost of the construction of the Pacific cable, the joint obligation not 


to exceed five-ninths of the whole cost. The Au ian colonies 
have undertaken to contribute the balance.” ‚ 
From this it will be seen that it now lies solely with the Home 


The following is the text of a letter to the Right Honourable J oseph 
Chamberlain on the subject of a State-owned system of submarine 
cables which has been written by Sir Sandford Fleming, and which 
we reproduce in full as publish | | 


with the Tapera Government of the 


Orrawa, October 28th, 1898. 


The Right Honourable Joseph Chamberlain, Secretary of State for 
the Colonies :— 

Bir,—I had the honour, on December 28th of last year, to address 
Bir Wilfrid Laurier respecting the proposal to establish & Btate-owned 
Pacific cable. Circumstances have sin arisen which impel me to 
ask permission to address you on the subject of a State-owned system 
of cables for the British Empire. 

The paper which follows discusses the subject on its merits. I 


handicapped by the absence of any direct means of telegraphy 
between the ports with which trade is carried on. The Pacific 
cable would serve the purposes of trade between Australasia and 
Canada, but these countries are debarred from establishing inde- 
pendent telegraphic connection with Hong Kong, the terminal port 
of one of the steamship lines. Under an agreement dated October 
28th, 1893, the Eastern Extension Telegraph Company strengthened 
ite шоу by having Canada and the southern Colonies tele- 
graphically excluded from Hong Kong and forbidden to lay or assist 
in 11 20 any new cable to that port for a period which does not expire 
until 20 years from the present date. 

There remains only one way of gaining telegraphio connection 
with Hong Kong freed from exacting charges, and that is through 
the Home Government. In granting to the Eastern Extension Com- 
pany exclusive privileges, Lord Ripon, then Oolonial Becretary, 
reserved to Her Majesty's Government the option to take possession 
of the cable between Bingapore, Labuan and Hong Kong by giving 12 
months’ notice and paying the company £300,000. 

My lotter of December to Bir Wilfrid Laurier (copy enclosed) 
sets forth the position and the attitude to Canada and the Australasian 
colonies of the Eastern Extension Telegraph Company. The pro- 
posal submitted in the following paper would undou y interfere 
with the rich monopoly which that company enjoys, and, to some 
extent and for some time, diminish ite profits; but I venture to hold 
that no private company, however rich and influential, should be 
allowed to stand in the way when great Imperial interests are at stake. 
It must be borne in mind, too, that telegraphy is one of the most 
astonishing results of science, and that the facilities which it offers, 
if not shackled by hindrances, may be rendered of greater and greater 
value to the human race. 

The advantages of cable connections and low charges increase with 
distance in an accelerating ratio. It is impossible, therefore, to set 
a limit to the commercial, social and political benefits which would 
result to the empire from а State-controlled cable service reaching 
every British ssion. In the following remarks I have pointed 
out that the Pacific cable, established as now proposed, will prove to 
be the key to such a service, and practically its forerunner. ö 

I have the honour to be, sir, your obedient servant, 


SaNDFORD FLEMING. 


— 


EMPIRE CABLE BERVIOR. 


Following is the paper above referred to:— The action recent] 
taken in London in adopting the principle of сһеар Imperial pos A 
suggests that the time bas arrived when the expediency of establish- 
ing a complete telegraph cable syetem throughout the empire may be 
consid on its merits. The advantages which will inevitably 
follow the adoption of a universal penny postage appear to be 
generally recognised, and I venture to thi the public mind will be 
prepared to entertain favourably another proposal not less important. 
t is not necessary in the least to undertalue cheap postage or detract 
from its immense importance in order to show that a cheap telegraph 
service on a comprehensive scale is easily attainable, and that it would 
рохои an effective means of speedy communication for ап empire such 
The transmission of letters have always been a function of the 
Government ; indeed, it bas been wisely held throughout the civilised 
world that the postal service should be controlled by the Btate. The 
electric telegraph is & comparatively modern introduction. In the 
шек country private companies were the first to establish lines of 
е graph, but in 1868 it was found to be in the public interest to 
D ve D n over by the State and placed under the Post Office 

А Committee of Inquiry had reported to Parliament:—" That th 
А — e 
telegraph service as managed by the companies, (1) mainteined 
се charges; (2) occasioned frequent and vexatious delays in 
ы D of messages, and inaccuracies in sending them; (3) 
* ie od number of important towns and districts wholly unpro- 
vi or; and (4) placed special difficulties in the way of that 
печера er prese which had in the interests of the publio а claim, so 
ju : i " осона, to special facilities.” The transfer was effected 
GELS anges and 5 were immediately: made; the 
graph service, previously confined to lines connecting great cities 
where business was most lucrative, was extended to many towns and 


districts previously neglected, and, notwithstanding the fact that the 
charges on messages were greatly reduced, the b developed to 
such an extent that the receipts progressively ee = 


transfer it cost about 68. to send an оша message 
to Scotland or Ireland. The rate was 

quently to 6d. (the rate at present charged), and for that sum a 
telegram can be sent from any one station to any other station 
within the limits of the United Kingdom, without regard to 


distance. 

It was early discovered by every country in Europe that so efficient 
rtant an aid to the State 
itself, should become & national institution. France, Austria, Prussia, 
Russia, Sardinia, Italy, Spain, Portugal, and Belgium each established 
a State telegraph system, and, as in Great Britain, has 
shown that they have done this, not only with advantage to the 
various administrative necessities, but with benefit to the public at 


Buch being the unanimous conclusion, is not the application of the 
principle of State 3 on a larger hitherto attempted 
a fit subject for inquiry? 1% it not desirable and expedient that the 
whole British Empire should bave & State-controlled cable system ? 


The conditions of the empire are totally different to what they 
were some years back. When Her Majesty ascended the throne 
there was not a single mile of electric telegraph anywhere. There 
was not an iron ship of any class afioat, and mail steamships were 
practically unknown. From that period the conditions have been 
continually changing, and the process of growth and de ment 

goes on. True, chan has met with resistance from individuals 
and com and classes; but resist it who mayit law of develop- 


uildings 
e finest cities of the old world. These young nations, full of hope 
in ev ion; they are imbued 
with lofty aspirations, and their most ardent desire is to give tne 
energy and strength to the building up of a greater British Empire 
on the firm foundation of common interest and common sentiment. 
iod in the world’s history it would have been 
sibility of any lasting political са 


all parts of the globe may exchange thought as freely as thoee within 
speaking distance. These twin agencies of civilisation are nt 
with stupendous possibilities. Already the one, as the prime actor in 
і у 
other has made it equally possible to bring the British e, 80 
hically. 
` PENNY PostaGs. 

Imperial penny postage will have far-reaching consequences; it is 
undoubtedly а great onward movement in the career of civilisation, 
and in the development of wider national sympathy and sentiment. 
But great ав are the benefits to tollow the мор of universal cheap 
postage, the first result, and not the least, will be to make plain that 
a postal service, however cheap and comprehensive, is 1D itself 
insuffücent for the increasing daily needs of the now widely distributed 
British peoples. It will be seen that in addition to an ocean penny 
postal service, the circumstances of our world-empire demand à 
cheap ocean cable service, extending to every possession of Her 
"e d the 

The carriage of letters at any known speed consumes time, an 
length of time consumed depends on the distance tra үз 
telegraph, on the other band, practically annihilates space, and 
this one respect has immeasurably the advantage over the ordinary 
postal service, especially in the case of correspondents who are 
separated by the greatest distances. ME 

We canas yet but faintly appreciate the extent to which the telegram” 
may be employed, becauseits use heretofore has been restricted on E 
distance messages by almost probibitory charges. If messages d 
exchanged between places not far apart, let us вау between London 
and Edinburgh, or Toronto and Montreal, the gain in time by the 000 
of the telegraph is inconsiderable. But if the pointe of co nd 
be far separated, such as London and Melbourne, o" Ottawa rs 
Cape Town, the com between a postal and telegraph а 
brings out the distinct value of the latter. In the case last mentic in 
while it would require the lapse of eight or ten weeks to obtain 
answer to a letter by post, if the telegraph be employed a reply mJ 
be returned next day or even the same day. А 

Existing long-distance cables ате little used by the general Pied in 

it may be said not at all except in emergencies. They are | and 
connection with commerce, the growing needs of wbich dem ce 
more and more the employment of the telegraph, but owing to fer 
high charges exacted its use is limited to business which woe. 
by delay. These cables are in the hands of private com 
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chiefly to earn large dividends, and who adopt the policy of charging 
h iss. in consequence of which trade ana commerce is unduly 


tated and its free development retarded. Were the cables owned by 
the State, large profits would not be the main object, and precisely as 
in the case of the landlines of the United Kingdom, it would be 
possible to reduce charges so as to remove restrictions on trade, and 
bring the service within reach of many now debarred from using it. 


(To be continued.) 


POWER CONSUMPTION IN ELECTRIC 
RAILROADING. 


Tue Americans have satisfactorily solved the question of power pro- 
vision for electric cars. We have not done so yet. Therefore no 
excuee need be offered for calling attention to a paper by Mr. Dodd, 
read at Oleveland, О. Mr. Dodd recalls his surprise when, 10 years 
ago, he saw a car fitted with two 20-H.P. motors. The power seemed 
altogether beyond the візе and speed of the car to а man accustomed 
to 2-horse cars. The difference is due to two or three facts. In the 
firet place a horse can exert great starting effort. Secondly, the extra 
speed of electrical cars, notably the demand for ар acceleration, 
requires a large power; and thirdly, the cars themselves are heavy. 

To-day American tramcar practice does not allow a lower limit 
than two 25-H.P. motors per car, while double and quadruple 26, 50, 
and even 75-H.P. equipments do not attract much attention. Mr. 
Dodd proposed to show that the customary car equipment was not 
а или. greater than required by the ordinary laws of mechanics and 

ynamios. 

The one thing to know was the actual train resistance. This is 
made up of several factors. First, the actual gravity work of a 
grade, an important factor on the steep grades of tramlines, as com- 
pared with the flat grades of an ordinary steam railroad. Next 
comes curve resistance, important in & sense, but not really of much 
account in the general power problem. Very important, however, is 
the acceleration, because of the numerous starts to be made and the 
loss of time, and because rapid acceleration really proves an economy 
on fast runs and implies lees waste of energy in brakeage. Frictional 
resistance depends upon two conditions: the state of the track and 
the quality of the axle bearings. This is the least known and most 
uncertain and variable. Commenting on several formule for train 
resistance, Mr. Dodd has collated a score cf instences of trains 
ranning at a given velccity fora given expenditure of power. The 

8 varied from 25 to nearly 50 miles per hour, the weights from 
to 95 tons, and the resistances from 16 to 28 lbs. per ton. In all 
cases Mr. Dodd thinks that the formule of Clark, Rankine, Searles, 
and Wellington allow. too great а weight to velocity, admitting it 
into the equation as the square, Rankine alone not doing this and 
obtaining better results than the others; indeed, being fairly 
accurate except for the 95-ton train. Clark is too low all through 
as compared with the actual resistance, Searles being too high for 
high speeds and too low for low speeds, as is also Wellington. The 
author's formula, proposed, is (18 + 02 v) E + (7 + 02 v) т, where 
v is the speed in miles per hour, в ів the weight of engine or motor 
car in tons of 2,000 lbs., and T that of trailers. The results give а 
remarkably close agreement with the cited experiments. 

The formula appears rational also in the light of our more modern 
deas as to train resistance and the influence of velocity, at one time 
a terrible bogey when it stalked about on the square. He claims 
the formula as fairly representing the trath between 25 and 50 miles 
Velocity for ordinary interurban cars on straight and level T raile 
with modern road bed construction, Turning to the factor of 
acceleration, this is expressed in terms of the gain in one second of 
velocity in miles per hour. The force per ton of 2,000 Ibs. is equal to 
the acceleration multiplied by 91:3, or P = F x 91:8, ғ being the 
acceleration in miles per hour in one second, and P the оог 

the adhesive 


ton. The limit beyond which acceleration cannot go is 


limit of the wheels, and this may at most be put at one-fourth the 
weight, Hence the importance at high accelerations of motors on all 
axles. Mr. Dodd shows a m of various accelerations, the 
maximum limit of 500 lbs. per ton with a deduction of 30 lbs. per 
ton for frictional resistance being represented at about 26 miles per 
hour acquired in 5 seconds. The nearest approach to this limit so far, 
is the starting curve of a General Electric car, made on purpose to 
experiment with high velocities. The lowest of the six curves given 
in the diagram is about 15 miles velocity acquired in about 50 seconds, 


being that of the Obicago, Burlington and Quincy Steam Railway 


for ар 11.саг train. Next comes the Manhattan Elevated at 23 miles 
Velocity in 52 seconds, while two electric cars show about 20 miles 

Velocity in 20 seconds. 
The highest limit of acceleration ought to be comfortable to 
if made smoothly, and Mr. De dd bas himself noted stops 


of а deceleration of 475 Ibs. per ton without discomfort—a near 


approach to the maximum limit—but motor men assure him they can 
stop from 50 miles velocity in 450 feet which implies 365 lbs. per 
He concludes that adhesion alone limits the rapidity of 


` acceleration if managers are willing to pay for the power. 


The vulgar statement that an electric car is a better hill climber 
than а steam car is traversed by the asserticn that when steam 


engineers put 8,000 Н.Р. to а train of 800 tons the difference will be 


apparent. Steam locomotives carry their own boilers and are 
limited by this, and so it happens that grades must be kept flat and 
Conditions assimilated to what is really a very small motive power. 
The conditions are so very ite. A steam locomotive is a very 


Proper machine for high speeds and long journeys with few stops, for 


 Bhould still be run in suburban 


it is merely necessary to overcome running resistance. ену is 
guited to frequent stoppages, and must be fitted крас оп, 
the train running by momentum almost as soon as all the acceleration 
has been put into it, are necessarily steeper, and that 
ponar which furnishes acceleration can also do heavy haulage on 


g : oo 
Grades of 11 and 13 per cent. cocur in electrical practice, and 
these are comparable with acceleration. Thusa9 per cent. grade 
implies 180 lts per ton; 11 per cent. = 220 lbs., 134 per cent. = 
270 lbs. Observations of 12-ton oars, after the acceleration is over, 
show 20 miles per hour. Ву the author's formula this gives a hori- 
zontal effort of 264 Ibs. or 22 lbs. per ton, which represents 14 H P. 


At 75 per cent. efficiency the trolley input is 18:8 H.P., or 14 kw. = 


500 volts x 28 amperes. 
An ordinary double treck interurban car weighs 15 tone without 


motors; these weigh 3,000 lbs. With passengers the total weight is, 
вау, 20 tons. They run at 28 miles on a level; this works out at 
23:4 lbs. per ton, or 472 lbs. total, = 35 НР. With 82 per cent. 
efficiency for their large motors, this is 43 Н.Р. or 32 kw. trolley 
input = 500 volts x 63 amperes, or 32 amperes per motor. The 
maximum acceleration on the Akron, B:dford, and Cleveland line 
was 1:25 miles per hour every second = 114:5 lbs. per ton, or a trac- 
tion of 2,3С0 lbs. for the 20-ton car. The speed at this pull was 
18 miles per hour on the curve diagram. The motors were thus 
giving 110 H.P. At 80 per cent. efficiency this gives 138 H.P. = 
103 kw., which at 500 volts represents 206 amperes of starting 
current. 

The new Lorain and Cleveland line has cars estimated at 22 tons, 
They attain speeds of 35 to 45 miles per hour and even 50 miles. 
Their level resistance is 616 lbe. per formula, w being 22 and 
v = 50. This is 82 H.P. or 100 Н.Р. at the input. The voltage is 
high, about 600. The feeders are heavy, and 550 volts may be 
assumed at the motor terminals, representing 135 amperes of current. 
Judging by the running an acceleration of 150 lbs. per ton is main- 
tained up to a speed of 25 miles. Then as the controller is cut out, 
the speed increases and current falls off with the acceleration de- 
crease. The effort is 254 H.P. or 317 Н.Р. of input at the motor. 
This represents a current of 430 amperes. It is concluded that the 
apparently heavy equipment is called for to the regular running 
requirements, and the power is jast such as is called for by the 
mechanical conditions to be filled. 

This paper really represents the condition of affairs in America in 
regard to electric traction, and it is thus deserving of attention. If 
our electrical trams are to make these speeds they will need to be 
dep equipped, and we think that the single line and passing 
place will need to be relegated to the museum. Anything more time 
and soul destroying than the interminable waite at these barbarous 


passing places it is difficult to imagine. 


The deterrent efforts of the London County Oouncil prove that 
body to be possessed of very little appreciation of the necessities of 
the people. It is simply a crime against the public that horse cars 

London. We do not, of course, 
advocate the speeds found possible on some of the wide roads of 
American suburbs, but we do advocate something that will get over 
the slow starting and poor acceleration of horses, and the waste of 
time due to the long stoppages at the bye passes. Rapid acceleration 
to the maximum в would in itself be an immense gain. It is 
pitiable to see the industries of the land choked by the ignorance of 
во many of its municipalities. 

The everlasting deputations to see what is done abroad are а 
crying evil and а shsmeful waste of money. As well send a 
deputation abroad to observe if steam locomotion is possible as to 
send abroad for electrical information, when America alone has as 
many miles of electrically operated lines as there are miles of steam 


lines in England. 


AUTOMATIC BOILER FEEDING. 


Warrina to the Scientific American, Mr. E. d. Watson discusses the 
automatic feeding of water-tube boilers. In a certain water-tube 
boiler having 500 square feet of heating surface, the water contents 
are about 600 lbs. At only 5 lbs. of evaporation per square foot, 
this would be wholly dissipated in 15 minutes, while & very short 


time would suffice to dangerously lower the water level. 


If, therefore, automatic feeding is £o become the role, the feed 
apparatus must be such as to preserve the water level eonstant while 
the boiler is at work, and cease to feed when the boiler ceases 
to give steam. Yet it is contended automatic feed is essential 
to this type of boiler. A really reliable automatic feed is by no 
means simple or easy to devise. Obviously, 16 should be what 
its name implies—automatic. Yet we think no automatic 
boiler feed should be without the strictest attention, and it would 


appear a reasonable safeguard that there should bea recording instru- 


ment on which the рл of a battery button shonld record a mark, 
and the water attendant should be obliged to produce this evidence that 
he was so many times in the hour actually awake and attending at a 


point close to the water gauges. The Weir feed pump is said to be 


wasteful in steam, but very reliable, and it is used for marine pur- 
poses, not because it is wasteful, but in spite of that defect. Now 
all automatic feed devices must be so reliable that this quality will 


cover every other sin. In the Belleville boiler the feed is regulated 
dy a float device, which opens the feed regulating valve when the 


water level falls against the resistance of a spring, which closes the 
valve as the float rises. In this device, if the spring breaks, the 
boiler is merely overfed. Similarly, if the float were to spring a leak, 


the feed would be in excess, 
D 
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Thus two defects which might occur would not promote danger. 
The reverse mode of action would introduce two dangers. 6 
Thornycroft regulator is а flost inside the boiler. In Normand's 
two boiler torpedo boats the boilers are connected by pipes between 
their water drume and steam drums below water , and there is 


the feed pump works at the usu 
water, but if there is too bigh a water level the pump is fed with 
water, and works slowly, so that though some loss is made the feed 
pump acts to reduce water level if too high. : 
Surface condensation and the return of all water to the boilers 
reduce the risks and troubles with feed apparatus very considerably. 
None of these appliances are referred to by Mr. Watson, yet we 
y on the above closed 
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THE END OF THE HORSE. 


vehicles filling up supplies. The tests in question were made on 
October 6th and 12 


expected. 

The Jenatzy van had a battery of 1,360 k. in 44 elements. 
The front wheels carried 1,610 k., the back wheels 2,540 k., in work- 
ing order. The empty vebicle weighed, with the driver, 3,090, and 
the load was 1,060, giving a total 4,150 К. аз above divided. 
Last year, L'Energie Electrique estimated that 120 watt-hours of 
energy were ne per ton kilometre. had come 
down to 100 watt-hours in June last, and it was now estimated as 
only about 85 on the route Versailles and St. Germain at a speed of 
123 kilometres. In the long descents, as to the bridge of Suresnes, 
over 50 ) as cent. of the energy spent on this section was recuperated, 
. expenditure was as low as 30 watt-hours per ton 

The conclusions of our contemporary are all in favour of the elec- 
tric vehicle for large towns or for such work as that of a country 
doctor where there is & convenient charging station, which, as a rule, 
will be available at no great distance. Electrical works will find in 
these vehicles a new source of income. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE meeting of the Institution of Electrical Engineers on 
Thursday, the 22nd inst., was devoted to what E коры! 
known as “ wireless nr. Mr. Evershed’s paper on 
Telegraphy by Magnetic Induction” was down for read- 
ing, but the author followed Dr. Lodge's example, and gave 
а ш of his paper without attempting to read it in 
detail. He stated that the poe question was that of 
cost, and this resolved itself into a consideration of the 
power taken to work the receiving devices; only a limited 
amount of power was obtainable, and the indicator must 
respond to minute power magnitudes. He referred to the 
calculations he had made with regard to communication 
with the lightships round the coast of Kent, and to the 
experiments which followed; afterwards proceeding to dis- 
= 1 by eee and sea water, and the apparatus, 
, an i 
employed tters, receivers which had been suggested 


. Preece resumed the discussion; but in addition to his 
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verbal communication, had put on record a condensed 
account of his рүш work in the form of another 

per, with the title of “ ZEtheric Telegraphy.” He thought 
many would be astonished to find that so much work had 
been voluntarily and cheerfully done. The earlier apparatus 
of 1892 was cumbrous, but this objection һай been over- 
come, and the battery now used consisted of 15 dry cells. 
The apparatus had been evolved by simple plodding experi- 
ment. Tbe system was made practical by the calling appa- 
ratus of Mr. Evershed. The system was now as simple, 
practical, and cheap, and also as effective, as any form of 
telegraphic apparatus that exists. It has ony used 
between Lavernock and Flatholm, because nobody has asked 
for it anywhere else. 

He corrected the шр that Mr. Stevenson had done 
experimentel work in the North of Scotland, and stated that 
no attempts were actually made to communicate with Muckle 
Flugga, the most northernly of the Shetland Isles, but he 
had arranged for а demonstration near Edinburgh to prove 
to Mr. Stevenson that the ideas suggested by the latter 
gentleman were erroneous, He thought that a good many 
of the “facts” now brought forward would require а good 
deal of modification. 

Prof. Fleming stated that the communications opered up 
many points for discussion of an interesting character. 
Omitting such systems as were only suggestions, and those 
which did not really fall within space telegraphy at all, he 
gave two divisions into which practical methods fall, (a) the 
closed coil system, в.7., Preece and Lodge, which might be 
regarded as embodying an air core alternating current trans- 
former; and (ö) the Marconi and others using a detector of 


the Branly type, 1. e., a discontinuous conductor. The view 
he took of the long wires employed with coherer systems was 


that they integrated the electric force into E.M.F.. which 
breaks down the non-conductivity of the coherer. He then 
showed by experiment that it is not n to “ tune the 
wings,” and that resonance did not come 10, but that the 
relative position of sender and receiver is important. | 

Prof. Fleming then proceeded to describe some expert 
ments at University College and in Regent’s Park on the 
absorption of water and function of the earth as a conductor 
in such systems. The waves were produced at comparatively 
long intervals, like “twanging a fiddle-string once 8 week. 
The open coil system wants а new transmitter to do to the 
ether what a steam whistle does to the air. No doubt then 
we shall see Board of Trade regulations for the use of the 
ether. He tersely described so-called wireless telegraphy as 
not wireless, but only telegraphy with less wire than we are 
generally accustomed to. 

General Webber reminded the Institution that in 1882 
Mr. Willoughby Smith forecasted what might be done, ш 
directions since rendered prolific, when describing Dolbear в 
new с and it seemed to the speaker that what was 
then said formed the starting point of modern work. 

Mr. Whitehead dealt with the oriticiam his equations had 
undergone, and argued that everything depended upon the 


question, Do Maxwell’s M rede apply ? He cited works 


of Prof. J. J. Thomson, Hertz, and Oliver Heaviside, and 

concluded an elaborate defence by stating that if his equa- 

tions had to go, Maxwell’s equations have to go also ; if these 

ES not true, where are the equations to be gubstituted for 
em ? 

Sir Henry Mance suggested that instead of making and 
breaking the tone of the signal might be altered, and from 
the alteration in note the message might be transmit 
letter by letter. 

Another speaker considered that sound might be irans- 
mitted through the sea, and electrical means employed to 

ick up the sound waves at the receiving stations. He went 
into the means of doing this in some detail, and referred to 
experiments made last century in the Lake of Geneva to 
prove the feasibility of the proposal, В 

Prof. Ayrton added to Mr. hitehead’s defence, discussed 
absorption, and pointed out that while à lightahip might be 
made of wood, one cannot imagine a lightship float with- 
out any sea. He asked Dr. Lodge to state the actual amount 
of energy required in order to make the magnifying tele- 
phones sing out. 

Here the discussion proper gave way to a discussion on the 
discussion. Mr. W. P. Granville considered that the evening 
had been spent on a number of subsidiary papers, bat that 
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there had been no real discussion. The President had no 
wish to curtail the discussion, and after some further 
remarks, it was decided to spend another evening on the 
subject. 

Dr. Lodge then spoke on the disoussion as reached. He 
was glad that Mr. Evershed had shown what he had done. 
Mach that he might say would be reserved for his final 
reply, when he woald give particulars of the power required 
by his magnifying telephones. As regarded Mr. White- 
head’s work, he thought one had better take his equations as 
correct until somebody else substituted something else for 
them. A delicious little bit of mathematical demonstration 
followed, which might have been more exhaustive had not, 
as Dr. Lodge remarked, the blackboard been so extremely 
small, After a reference to some work now in hand by 
Prof. J. J. Thomson, the discussion was again adjourned 
until the first meeting in the New Year. 


CORRESPONDENCE. 


Cowper-Coles Electrolytic Cyclic Process. 


I have jast read in the number dated November 25th the 

article published by you relating to Mr. Oowper-Coles’s 
electrolytic processes. Allow me to inform you that the 
so-called invention of Mr. Cowper-Coles is nothing but an 
infringement of my own electrolytic processes, patented both 
in France and abroad in 1892 for the extraction, separation, 
and refining of metals. Moreover, you can convince your- 
self of the truth of this by reading the enclosed article. 
‚ I shall be greatly obliged if you will publish this article 
ш your REvIEW, as this will be the best way for me to 
establish my rights of priority to the company that have 
taken up Mr. Cowper-Coles’s so-called processes, and who are 
no doubt ignorant of the fact that Mr. Cowper-Coles’s patents 
аге valueless, because they are merely а copy of my patents, 


D. Tommasi. 


P.S.—Please be kind enough to reproduce the figures con- 
tained in my article. I shall also be obliged if you will give 
d the address of the company working Mr. Cowper-Coles's 
patents. 


[The article to which Dr. Tommasi refers was written by 
himself and pablished in the Electrician of August 26th last. 
We regret we cannot accede to his request to republish the 
ваше. The address he asks for is the Cowper-Coles Metal 
Extraction Syndicate, Hayle, Cornwall.—Eps, Ес. REv.] 


I should like to state in reply to Dr. Tommasi's letter 
which you showed me, that I do not consider that I have, or 
am, in any way infringing his patents, but if anything, he 
18 infringing my process. There is this great difference 
between Dr. Tommasi's process and mine. In Dr. Tommasi’s 
process the only features of novelty he appears to claim are а 
slow revolving cathode (which cannot form subject matter 
for & patent, as Elmore, Hoepfner and others have used and 
patented such revolving cathodes), and some secret compound 
Which he adds to the electrolyte. In my ие for the 
treatment of complex sulphide ores the revolving cathode is 
а matter of detail, and is not even an essential of the 
Process. Long before Dr. Tommasi published a description 
of his process in the Electrician and other papers, I had used 
revolving cathodes, and I can produce n evidenoe 
and witnesses to prove this fact. The only claim for novelty 
that Dr. Tommasi can possibly claim is in the material he 
uses for his cathode, or for minor details in the construction 
of the cell, In the description of Tommasi’s process that 
appeared in the technical Journals, he mentions the use of 
cathodes made out of alloy of aluminium bronze. І have 
never tried such an alloy myself, as I did not think it would 
offer any special advantages, in fact, alloying the aluminium 

oes away with the advantages obtained by using pure 
aluminium, which I have used with great success, having 
discovered that aluminium offers special advantages due to 
the fact that a loose film of oxide forms on the surface, thus 
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cere Aen ready stripping of the metal from the cathode. 
I shall be pleased to give Dr. Tommasi any further informa- 
tion he may require about my process. 

Sherard Cowper-Coles. 


The Deposition of Copper. 

It seems to me that a better way than the methodsjnow 
in use for making pipes, &c., of copper by deposition would 
be to bring the copper sulphate solution to the mandrel in 
the form of a jet, issuing from а nozzle, at such a high 
speed that there would be considerable pressure on that part 
of the mandrel immediately affected ; if this worked, it could 
be applied in many directions, statuary, &c. I would also 
suggest that other substances, such as pellets of rubber, 
copper, &c., be incorporated with the swiftly rushing sola- 
tion; the continual battering of these upon the freshly 
deposited copper might help to make the “ grain” close and 


even. 
Lux. 


Johannesburg, November 20th. 


BUSINESS NOTICES, &c. 


. A. Hlectrica] Wares Exported. 
WIr Enpura Duo. 27TH, 1897. WIIX Exprxa Dec. 27TH, 1898. 
8 


8 в. B, 

Antwerp... . 410 О | Adelaide id 500 0 
Brisbane iss .. 19 0 | Alexandria iá 0 
Buenos Ayres. Teleg. cable 990 0 - Teleph. mat. 56 0 
" „ Teleg. wire 125 0 | Algoa Bay 90 0 
Oalcutta 58 .. 213 0 | Amsterdam 0 
Оаре Town... 136 0 | Bombay... © 18 0 
C A" 16 0 | Buenos Ayres ... 2,059 0 
Colombo кё 25 0 | Oalcutta Tm .. 239 0 
Genos sa 86 0 | Colombo “iat .. 60 0 
Melbourne тА .. 483 0 | Delagoa Bay 44 0 
аќа] ... en 492 0 | Durban ... є 139 0 
Port Elisabeth ... 312 0 | Hamburg 110 0 
„ Baid $us DO O | Las Palmas 31 0 
Reval es .. 90 0 | Marseilles 18 0 
„ Teleg. mat. ies 0 | Melbourne . 2,246 0 
Rotterdam. Teleg. mat. 30 0 Penang ins .. 107 0 
Bantos .. ..  .. 52 0 | Singapore e 5. 61 0 
Stockholm. Teleg. mat. 24 0 | St. Petersburg. .. 80 0 
Sydney ... site .. 995 0 | Sydney sis .. 689 0 
Total £4,198 0 Total £6,706 0 


Application for Discharge.—On January 16th, at 
2 p.m., at the Court House, Wandsworth, an application for discharge 
by W. R. Smith, electrical engineer, of Hitherfield Road, Streatham, 
will be heard. ; 

Bankruptcy Proceedings.—The creditors of Thomas 
King, electrical engineer, Maidstone, and also late of Brighton, met 
on the 22nd inst. at the London Bankruptcy Oourt, and appointed 
Mr. F. W. Davis, O.A., Finsbury Pavement, E. O., as trustee, to wind 
up the estate in bankruptcy, with the assistance of a committee of 
inspection. The debtor, who started in 1893 with £500 capital, 
attributes his position to loss on the Brighton business, and to insuf- 
ficiency of capital. He returns his liabilities at £2,497 19s. 6d. 
(unsecured £2,103 13s. 5d.), and his assets at £1,109 11s. 11d. 


Liquidation Notices,— At meetings of the B. C. 
Ilectrio Syndicate on November 30th and December 16th it was 
resolved to wind up voluntarily, and Mr. A. E. M. Davis (McAuliffe 
and Davis) was appointed liquidator. Oreditors of the company 
should send particulars of their debts and the usual information to 
a Davis, at 1 and 2, Great Winchester Street, by January 23rd, 
18 . 

Oreditors of the United Ordnance and Engineering Com are 
to send their names and the usual particulars to Mr. W. E. Davies, 
liquidator, by February 3rd. 

Books Received.— Kalkulos sobre las Kanerias de 

" by A. E. Salazar, Professor de Fisika, Industrial de la 
Unibersidad de Chile. Santiago de Ohile: Hume I Ka, Aumada, 357. 

" Advanced Inorganic Ohemistry," by 9. Н. Bailey. London: 
W. В. Olive. 3s. 6d. 

Calendars, Lists, &c.—Mesers. E. F. Moy, Limited, 
electrical engineers, of Oamden Town, have brought out an 1899 wall 
calendar, the general arrangement of which is Mi чие 

We have received from Messrs. Marshall & Oo., electrical and 
mechanical engineers, of Belsize Works, Clayton, Manchester, a price 
list and small sample card of lead seals. 

Messrs. D. Bruce, Peebles & Oo., of Edinburgh, are wishing their 
friends the compliments of tbe season in a neat card which 
gives a view of their works and of one of their enclosed motors. 

The British Boiler Fluid and Stores Company, of 
ш, send us liste of their Dejecoline " boiler scale removing 
fl 
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We to acknowl with thanks the receipt of the usual 
malu and 5 from the Brush Electrical 
Engineering Company, Limited. 

In accordance with what has been its very good custom for some 
years past, the Electrical Power Storage Company again sends out to 
its customers and friends an extremely useful blotting pad, with 
monthly calendar for 1899 at the top and memoranda book, interleaved 
with blotting, fixed conveniently on the left. We have no doubt that 
‘these pads prove of great service in many electrical offices, as does 
also the information of a general character whioh is given in the 
memo. book before mentioned. 


Change of Address.—Messrs. Silviatia, Jesurum and 
Oo., importers of Venetian glass, electroliers, &c., have just removed 
from 213, Regent Street, W., to Regent House, Regent Street, W. 


Dissolution of Partnership.—Messre. Nastorg, Bart 
and Oo., bronsists and electric light fittings makers, whom we 
recently announced had taken new premises at 123 and 125, Oxford 
Street, W., have dissolved partnership. Debts by Mr. Charles 
Harley Burt, who will carry on the business at the new address on his 
own account, 


Electrical Engineering in Italy. — The electrical 
engineering business carried on in Milan by Mesars. B. Cabella and 
Co. under the title Tecnomasio Italiano,” has just been converted 
into a joint etock company with a capital of £80,000. 


Extension of Premises — Тһе Unbreakable Palley and 
Mill Gearing Company, Limited, of Manchester, state that plans have 
been passed and building commenced for the extension of their pulley 
department, to meet the largely increased demand for the “ Wells 
Unbreakable ” pulleys. 


German Electrical Enterprise.— The Financial News 
says that when the town of Braila recently invited tenders for electric 
lighting all the bidders were Germans. A Cologne company named 
the price at 0:695 franc for 100 watts an hour to private individuals 
and half-price to the public, with other advantages, if allowed to use 
for lighting purposes the power house already for the 
electric road ; while & rival company, of Frankfort, offered light at 
0:72 franc for public and private use, undertaking to pay into the 
city treasury one-third of all profits above 7 per cent. on the capital 
invested and one-half of all above 10 per cent. Here, says our con- 
temporary, is a fair sample of the desperate methods by which 
Germany seeks to get a footing everywhere. It can hardly be called 
legitimate enterprise. Тһе Germans appear to be always ready to 
make the greatest sacrifices—even to the extent of supplying 
goods at a loss—in order to introduce goods, in the hope that by- 
and-by they will succeed in elbowing out their English and other 
rivals. Free indulgence in this desperate policy has already resulted 
more tban once in burnt fingers, and there are signs tbat they are 
learning by experience to become more cautious. English traders, 
who endeavour to supply goods of good quality, do not seem parti- 
cularly anxious to imitate German methods. They prefer to keep on 
the safe side, and let their goods, as it were, speak for themselves. 
This caution is often carried too far: but the trade done is very 
much safer and often much more satisfactory than that of their 
German rivals. The quantity or value of exports to any particular 
country does not always and infallibly icdicate the amount of profit 
derived therefrom. 


Hospital Lighting.—Messrs. Wallis-Jones & Dent, of 
Westminster, have been appointed consulting engineers for the 
electric lighting and electrical arrangements for the Newport and 
Monmouthshire Ocunty Hospital. 


Interesting Action.—The Bromley Bench had an 
interesting case before it last week. Messrs. Muirhead’ & Co., elec- 
trical engineers, of Elmers End, Beckenham, sued Thomas Mitchell 
under the Employers’ and Workmen's Act of 1875 for breach of con- 
tract, claiming the sum of £3 118. The plaintiffs were compelled to 
take the proceedings for the sake of discipline at their works. Oa 
August 22nd defendant was engaged to make three high resistance 
boxes, which were necessary for the macbinery the firm were con- 
atructing to fulfil а contract. The contract had to bs completed by 
theend of October. Defendant worked from August 22nd to Septem- 
ber 24th, and he lost а good deal of time by absenting himself, and 
by unpunctuality. Defendant was to be paid £12 for the whole 
work. This was based on the amount an average workman would 
receive if paid 1s. an hour for the job; 9d. an hour was paid whilst 
defendant was doing the work, and the remaining 3d. per hour was 
retained by the firm until the contract was com pleted. Defendant 
got in arrears with his work, and on September 26th he did not goto 
work, and sent no excuse. He also absented himself on September 
27th, and on September 28th & letter was received from him stating 
that unforeseen circumstances had compelled him to absent him- 
self from work. On September 29th another man was 
put on, avd he completed the job. As а result of 


defendant leaving the work th leti 
. ' e completion of the job brought the 


that they did not want to press bim, and that he might make it up 
Evidence 


the accuracy of the figures which had been quoted. Mr. Snowden 
said he was willing to take defendant's figures. An order was 
then made for defendant to pay £3 5s. ina month. Defendant stated 
that he shonld like to appeal. The chairman said their were no 
grounds for an appeal. 


Ludwig Loewe & Co.— From January 1st the electrical 
business of the above company, of Berlin, will be taken over by the 
Union Elektricit ite-Gesellechaft, and all communications should be 
addressed to that company at Huttenstrasse, 12-16, Berlin, N.W, 


Messrs, Siemens & Halske.—This firm, of Berlin. are 
declaring a dividend of 10 per cent. for the financial year 1897-98, 
the net profit for that period amounting to no less than £266,553. 
In addition toa number of electric tramways the company completed 
шс ро in operation 11 different central stations for town electric 

gating. 


New Company.—A new company has been formed in 
Aberdeen called the Aberdeen Electrical Engineering Company, 
Limited, to work the electrical engineering business of Mesem. 
pora ia The capital is £10,000, and has been privately 
subscribed. 


New Edition.—Merers. Whittaker & Co. have just issued 
а new (4th) edition of “Electric Lighting and Power Distribution," 
by Mr. W. Perren Maycock, M. I. E. E. They have in the press a new 
book entitled Electric Wiring, Fittings, Switches, and ps,” by 
Hd ваше author, and this will be published in about three months’ 
e. 


New Electric Cable Works in France.—New works 
for the manufacture of electric cables of all kinds are being estab- 
lished at Bohain (Aisne). 


1898.—In their usual trade review for the past 

Messrs. Bolling & Lowe say that the commencement of the 
" saw the conclusion of the great engineering lock-out, which was 
shortly followed by the colliers’ strike in Wales: this latter took four 
months to wear itself out without any apparont future benefit to the 
strikers, whilst it caused great loss both to them and their employers. 
These two strikes were felt as direct blows to trade generally, but 
compensation was to some extent found in the activity caused by the 
Spanish-American conflict, and more recently by the war scare in our 
own country, occasioned by the Egyptian complications. This gave 
rise to an immediate distribution of large Government orders for 
prompt execution. Urgent demand for quick delivery necessitates 
working overtime, but when reaction sets in, it generally resulte in 
lessened occupation for the working man.... If we take the 
contracts now being executed for home purposes, vis, the extension 
of main line railways, light railways for rural districte, harbour works, 
local tram ways, city subways, water works, and sewage plant, &-., 
we shall find that they, together with the naval programme, go far to 
compensate for the diminished quantities and values in our exports 
of ironand steel. Great development has taken place in all enter- 
prises connected with electricity, both for light and traction, and this 
ps is displacing steam formany purposes. There has undoubtedly 

zen а wave of prosperity over the whole country, and the iron and 
stoel trades have fared well. Prices have for some time been higher 
than they were last year, both for raw and manufactured materials. 
.... The prospect of a British Pacific cable uniting British 
Columbia with Australasia is still distant, bat an Atlantic cable, 
3,165 nautical miles in length, made in France, has been laid thence 
to the United States. . . Last year we stated that the question of 
the metric system was ‘under consideration,’ but unfortunately no 

rogress can be reported. In conclusion, we may add that it is our 
5 that there will in the coming year be full employment for 
the iron, steel, engineering and ship-building trades." 


year, 
year 


ELECTRIC LIGHTING NOTES. 


Aldershot.—The District Council has a report from the 
Electric Lighting Committee on an eleotrio lighting scheme, recom- 
mending that an installation be put down at a cost of £11,000. a 
report advises that the parish clerk’s land be the site of the PPM 
electrio lighting works; responsible firms, if the report is adop t ’ 
will be invited to tender for laying down an installation sufficient for 
wiring 6,000 lamps for business establishments and private т? 
and arc lighting for the streets; and strenuous opposition 15 
offered to the establishment of electricity works within the di n 
as proposed by the promoters of the Aldershot and Farnborough Lig 
Railway Bill. 


Alloa.—Messra, Lowdon Bros., of Dundee, are at present 
fitting up the large factory of Messrs. John Paton, Son & Со, 8 
makers, at Alloa, and already of the works is lighted by tin 
tricity; only one dynamo, which is being worked by the с 
boilers at the factory, ів іп use in the meantime, and it is expec 
that another five will be put up shortly. The offices, watchhouse, 
and part of the wareroom are now lighted electrically. 


Ayr.— The other day there was an explosion of gas in * 
street transformer box, the cover being blown off and a flame iss 
from the opening. 


Barmouth. — Mr. J. Charles Hughes, solicitor, 
appeared before the Council recently to ask their assent to the n 
cation of Mr. David Davies for a provisional order to light ton, 
by electricity. The Council to assent to tbe appli 
reserving their right to object to any terms in the order. 


— — 
— — 
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Belfast.—The Electric Committee recently аро 
the engineer to prepare specification for lighting the new police build- 
ings, and advertise for tenders for the execution of the work. He 
was also instructed to prepare a scheme for the committee's considera- 
tion, of the new mains and extensions of existing mains he would 
recommend shonid be laid, and of the plant likely to be required in 
the near future. The engineer submitted his report on tenders for 
coal and the results of test of samples from firms who had tendered, 
and the committee having considered same, accepted that of Mr. J. В. 
Noble for Welsh coal and Messre. Macpherson for slack, as being the 
most advantageous. He further reported that, as showing the growth 
of the unde during the past year, the output had been cn 
December 21st, 1897,1,963 unite, and December 21st, 1898, 3,550 
units, showing an increase of about 81 percent. He submitted a 
number of applications for supply of current, which were granted, 
3 number of lamps now connected and applied for is 


Berwick.—An electric light installation has just been 
put into the premises of Messrs. Ross Bros., butchers, ia Hide Hill, 
by Messre. Dalziel & Co., electrical engineers, Newcastle, Several 
arc lamps of 3,000-C.P. each are supplied from а 3-horse-power 
M peine In the shop there ia a small mincing machine driven by a 
-horse motor. 


Birmingham.—The City Council have decided to intro- 
duce the electric light into the Council House. The entire building 
will be lighted, the cost of the work being nearly 22,00). Во far as 
possible, the present fittings and pendants, many of which are very 
handsome and valuable, will be utilised for the new lights. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Willway & Sons for sn electric light installation at the 
engineer's office in Underfall Yard. 


Chester.—The Council has adopted & recommendation 
of the Lighting Oommittee that they be authorised to oppose the 
proposed application to Parliament by the Lancashire and Oheshire 
lectricity Oompany, Limited, and the Lancashire Electric Power 


Company, 


Derby. — The Electric Lighting Committee recently 
reported that the tenders of Messrs. W. Morley, Thomas Walker, 
and G. L. White for the supply | by each firm of 1,000 tons of coal at 

accep 


6s, 4d. per ton has been 


Dublin.—The Great Northern Railway Company have 
resolved to inaugurate a very extensive system of electric lighting in 
the Dublin station and offices. The contract is said to have been 


given to Messrs. Coates, of Belfast. 


Frockheim.—The electric light has just been put into 
the bleachfield of Messrs. Douglas Fraser & Sons. The motive power 
16 water, a large turbine wheel having been erected in the bleaching 
house. Lights have been put into different chambers inside the 
works, and several are outside in the parks. The hope is expressed 
that the light may be extended through the village. 


Glasgow.—At the Dean of Guild Court in Glasgow on 
21st inst. the Corporation applied for permission to erect a generating 
station in connection with the electric lighting department on ground 
in Pollokshaws Road. The Caledonian Railway Company appeared 
as objectors. 

It is stated that fresh negotiations have been opened up between 
the Electricity Committee and the Kelvinside Electricity Company, 
which will probably lead to a settlement satisfactory to both. A 
local paper says that the Kelvinside Company have Parliamentary 
powers to prevent the Oorporation from providing electricity for 
tramway traction within their area. Asan electric tramway to Annies- 
land Toll is well within sight, such a prohibitive power might lead 
to complications. 


Gloucester.—A Local Government Board inquiry was 
held last week by Mr. Н. P. Boulnois, M. I. O. E., upon an 8 
of the City Council to borrow £50,000 for the construction of electric 
lighting and refuse destructor works for Gloucester. Mr. Robert 
Hammond, in explaining the details of the scheme, said that the 
estimate of the capital expenditure was as follows:—Electricity 
Works and mains, £44,000; refuse destructor, £6,000; total, £50,000. 
The scheme included, besides private lighting, provision for 36 public 
arc lamps and 266 double 16-O.P. incandescent lamps. The total 
public lighting unite estimated for is 158,950, and private lighting 
units, 187,500, or a total of 346,000 unite. The plant provided for is 
600 kilowatts, viz., one 300-kilowatts effective capacity, and one 300- 

watts set in reserve. The estimated revenue was as follows :— 
For private lighting (187,500 units), at net price of 5d. per unit, 
£3,906; public lighting (158,950 unite), at net price of 3d. Rae unit, 

987; meter rentals, &., £150; total revenue, £6,043. The total 
working cost was estimated at 1:85d. per unit—£2,670, or a gross 
sed on the working of £3,373, which, after deducting charges on 

and sinking fund, £2,426 5s., left a margin of profit of £946 16s., 

or more than 1d. in the £ on the rateable value. The total cost of 
With the refuse by cremation was estimated as follows :— 
Collection, 1s. per ton; burning, 1s. 3d.; interest and sinking fund, 
10d.; maintenance, 2d.; total, 38. 3d., less materials made from 
clinker and the net value of steam, 10d.—total cost, 2s. 5d. per ton. 
Mr. Hammond then described the scheme in detail, by which it 
88220 590 that the provisional contracts already entered into amount 

9 . 


Greenock.—We briefly mentioned last week the report 


of Mr. Fedden, borough electrical engineer, to the Police Board. The 
report contsined the following :—Pro arrangement for private 
ighting mains to be 


lighting.—Three-wire system: 250-volt lamps. 

laid from James Watt Dock, along one side of Main Street, one side 
of Rue-end Street, and both sides of Oathcart Street, Hamilton 
Street, and West Blackhall Street. One side of Jamaica Street, one 
side of Union Street, and one side of Kelly Street, and short lengths 
of the side streets, north and south of the main thoroughfare from 
James Watt Dock to Grey Place, as required. Public lampe. Public 
lamps, 44 in number, will be erected on the above-mentioned streets, 
from the James Watt Dock to Grey Place, taking the place of about 
80 gas lamps on the main líne and about 40 gas lam wn the side 
streets. Cost, £20 per lamp per annum, if half the lamps are put out 


at 11 or 11.30 p.m. If necessary, the police could pat оп the half-' 


night lamps for au hour or two in the morning during winter 
months.  Plant.—One 150-kw. (steam dynamo) and one 300-kw. 
steam dynamo) —15,000 8-С.Р, lamps connected, or 10,000 8-O.P. 
ps, alight at one time, £10,000 ; mains, £10,000 ; buildings, £5,000 
—425,000. For electric light spare ways and tramway feeder spare 
waysa further outlay of £3,700 is proposed, and the total expenditure 
in connection with the installation is estimated at £30,000. At 
the last meeting of the Board, Bailie Cameron moved that 
the Board approve of the report.  Dealiog with the reason 
why it was proposed to have no lamps farther west 
than Grey Place, he said that as they were aware the 
Tramways Company and the Police Board were considering tbe ques- 
tion of electric traction for the tramways. If the Board or the Tram- 
ways Company decided to have electric traction, it would materially 
affect the nature of the supply of public lighting beyond Grey Place. 
In regard to the estimate of the plant, he should like to say that the 
estimate of £10,000 included the cost of boilers. A very important 
part of the report was what was called electric spare ways. For 
these a sum of £2,000 had been put down, the object being to have 
these ways laid down so that, in the event of an immediate demand 
for electric light from residents in the West End, they would be in & 
position to give effect to that demand without again going to the 
trouble of lifting the вбтеебв.— Мт. Anderson seconded.—In answer to 
Mr. Mitchell, Bailie Cameron said that Mr. Fedden had been making 
inquiries at various establishments in town—engineers and ship- 
builders—and he had indications from them that would require very 
extensive electrical power. Mr. Mitohell proposed as an amend- 
ment: That the report be not approved of, penaing the report from 
the sub-committee, who are considering the question of whether the 
tramways are to be re-leased to the Port Glasgow Tramways Com- 
pany, and, if so, whether this board or the cumpany are to provide 
electric power for driving the cars.”—Bailie Watson moved, as a 
further amendment, " That the portion of the report relating to the 
public lamps be meantime deferred." А long discussion followed. 
Ultimately the report as submitted was approved of by а majority. 


Hinckley.—The clerk to the District Council has 
written for full particulars respecting the company which has pur- 
chased the Harrow Farm as & site upon which to erect a generating 
station to supply towns in the Midlands with electricity. 


Huddersfield. With reference to the General Power 
Distributing Company's Bill, the Council recently appointed a small 
committee to take such stepsand do such things as they may deem 
advisable for the purpose of affirming the principle that where Town 
Oouncils have, with the sanction of Parliament, established under- 
takings for public benefit, and have not failed in the performance of 
their duties, it is not right or expedient that powers should be 
ашаа. to commercial companies to compete with such Town 

oun 


Lambeth.—It is stated in the South London Press that 
the Vestry has decided not to inquire officially into the scandal con- 
nected with the electric lighting order. All parties have united in 
letting the affair drop. 


Lancaster.—The Corporation have decided to 


and extend several mains. e salary of the engineer, Mr. C, 
Johnstone, has been increased from £140 to £160 per annum, 


Leigh.—At a joint meeting of the Gas, Water, and Elec- 
tricity, andthe Finance, &c., Committees of the District Council on 
19th inst., a letter was considered from Mesars. W. T. Pressland and 
J. Sturgeon, who wrote on behalf of the promoters of the Lancashire 
Electric Power Company, stating that the promoters could not see 
their way to enter into & provisional agreement to bind the company 
as to the terms in which they would undertake to supply electrici 
in bulk to the Council The electrical engineer 
presented the following report on the electricity works it is proposed 
to lay down at the gasworks:—" In purchasing electricity in bulk, 
your Council will undoubtedly receive it on the high pressure alter- 
nating system, this system alone being employed for distributing 
electricity over large areas. The high pressure alternating current 
may be supplied in tbe single-phase or the multiple-phase, and in 
transforming this high pressure current down to the pressure allowed 
by the Board of Trade for distributing to consumers, either of the 
following transformers or converters may be used:—(1) Stationary 
transformers, having no revolving parte, and giving on the converted 
or secondary side an alternating current up to 250 volts pressure. 
(2) Rotatory transformers or motor dynamos, giving on the secondary 
side а continuous current up to 500 volts pressure. In transforming 
alternating currents from high tolow pressure, the following losses 
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are incurred: — (1) By stationary transformers, from 20 to 90 per 
cent., according to the hours of no load. (2) By rotatory transformers, 
up to 25 per cent. It will be seen that in purchasing electricity in 
bulk you would be able to give to your consumers в supply 
either on the alternating current system, or on the continuous 
current system; and, in considering which is the best system 
to adopt, the following culars must be taken note 
of. In the first place, the highest pressure the Board of Trade will 
allow an alternating current to be taken on the consumers’ premises 
is 250 volts, whereas the pressure allowed on the continuous current 
system is 500 volts on three wires. This difference in pressure would 
mean an extra £1,000 on the tenders received for mains, and, further, 
the alternating current is unsuitable for traction and power work, 
and not nearly so efficient for arc lighting purposes as the continuous 
current. It will be seen from the figures following, which give 
capital and working costs of the above systems, that there is a slight 
saving of 08d. per unit sold in the working coste on estimate No. 1 
(on the alternating current supply) over those of estimate No. 3 (on 
the continuous current supply). From a consumer's point of view, 
this saving is more than counterbalanced by the advantages hè would 
obtain in receiving a supply on the continuous instead of the alter- 
nating current system. Taking this into consideration, and keeping 
in view the possibility of your Council requiring in the near future'a 
supply of electricity for the propulsion of trams, I think you will 
agree (whether the Council purchase electricity or generate it them- 
selves) that the best system of distribution toadopt is the continuous 
current, which system you have previously adopted, and which bas 
been approved by the Board of Trade. The first estimate of the 
engineer amounted to £6,332 and the second to £6,382. The cost 
of working, as per estimate No. 1, which is the approximate 
cost of station and mains required if electricity is purcbased in 
bulk and distributed on the alternating current aystem at 250 
volts, on an annual sale of 150,000 units, electricity pur- 
chased at 14d. per unit, would be 274d. per unit, and as per eesti- 
mate No. 2, with the electricity purchased in bulk and distributed 
on the direct or continuous current system at 440 volts, 2:82d. per 
unit, or a saving of ‘08d. per unit by adopting No. 1 scheme over 
No. 2; the Jatter, however, having the advantages of a continuous 
currentsupply. With electricity purchased at 1d. per unit, the cost 
of working would be: No. 1, 2:44d. per unit; No. 2, 2:52d. By 
erecting the proposed station at the gasworks several distinct advan- 
tages are gained which materially aid in reducing the cost of pro- 
duction from that of an isolated station, namely :—The same staff at 
present employed by the gas department will be able to carry on the 
work of the electrical department, with the exception of the dynamo 
attendants. The rame boilers will be utilised by both departments. 
Fuel will also be obtained at an exceedingly cheap rate in consequence 
of the above boilers being able to utilise the waste heat given off the 
gas retort furnaces in the generation of steam. These advantages 
alone would enable you to produce and distribute electricity at as 
cheap arate as by baying it in bulk and then distributing it. In 
comparing the working costs it must be borne in mind that the gene- 
rating station intended to be erected will be рата of holding plant 
to the extent of.600 kilowatts, the plant for which you have received 
tenders has а capacity of 200 kilowatts, capable of supplying 150,000 
units per annum, and it is on this quantity that I have based the 
whole of the working costs given in this report. It is not to be 
assumed that these working costa will be reached the first or second 
year, but sags on the output reaching over 150,000 units 
per annum. the tables are computed the capital and 
working costs, and from these figures it will be seen that 
on reaching the annual consumption of 150,000 units your Council 
will be able to generate and supply electricity at a price as low as 
purchasing it in bulk at 11d. per unit. Should your Oouncil be able 
to purchase the 150,000 units at 1d. per unit (which is rather doubt- 
ful for the quantity) you then would only be able to save about 17d. 
per unit on estimate No. 1, or 09d. per unit on estimate No. 2:— 
Cost of station and plant, as per tenders and estimate, capacity, 
150,000 units per annum; electricity station (approx.), £1,855 9s. ; 
engines and dynamos, £2,784; switchboard, £715; accumulators, 
£1,500; crane, £196; water softencr, £150; mains, meters, &c., 
£3,036; total, £10,236, interest and sinking fund borrowed for 25 
years at 22 per cent. per annum, £690 18s.61.; working costs on 
150,000 units sold at 261d. The above working costs have been 
taken from the working costs at Nelson with a consumption of 71,000 
units per annum, and Lancaster with 147,000 units. Should your 
Council put down a generating station and afterwards decide to 
үе electricity in bulk, the following plant would most probably 
thrown out of use: Two engines and dynamos, £2,784; portion of 
switchboard, £315; accumulators, £1,500; total of cost, 
£4,599. According to the demand and the prices obtained 
at the present time for good second-hand direct- coupled 
engines and dynamos, there should be no difficulty in selling the 
above plant and obtaining as high a price as 70 to 75 per cent. of its 
first cost—say, £2,200 for the engines, dynamos, and switchboard, 
and £300for the battery, which would bring the loss down to £2,099. 
It might be possible to dispose of the battery at а much higher price 
than that quoted above." It was resolved, says a local journal, that 
tenders in connection with the erection of electricity works be 
accepted, vis.:—Mather & Platt, Limited, for steam dynamos and 
steam and exhaust pipes, £2,784; Chloride Electrical Storage 
Syndicate, Limited, for the supply and fixing of accumulators, 
£1,500, and £85 per annum for maintenance (if required); British 
Insulated Wire Company, Limited, for the supply and laying down 
of mains and underground work, £1,537 193. 3d. ; Chamberlain and 
Hookham, for the supply of 60 meters, £304 103.; James Carrick and 
Sons, Limited, for the supp le fixing of an overhead travelling 
crane, £196; Mather & Platt, Limited, for the supply and fixing of a 


water softener, £150; and Dorman & Bmith, for the supply and fixi 
of & switchboard, £715. ' pply and fixing 


Liverpool.—The monthly official report, which was pre- 
sented to the Electric Power and Lighting Oommittee last week, 
showed that there had been а sstisfactory increase in the supply of 
the electric light for private and Corporation purposes. It was 
resolved to extend the electric mains in Pembroke Place, Duke 
Street, Leece Street, Manchester Street, and the Old Haymarket, and 
to lay mains for tramway traction in Aigburth Road, Paradise Street, 
and Lord Street. 


London.—Last week the St. Luke’s Vestry consented to 
the application of the Smithfield Markets Electric Supply Company, 
Limited, to lay their mains in the parish. The Metropolitan Electric 
Supply Oompany, Limited, wrote stating that it was not their inten- 
tion to procsed this year with the proposed application to the Board 
of Trade for a provisional order to sapply electricity in the parish. 


Lynn.—The Council has referred it to two sub-com- 
mittees to report as to the streets nece to be lighted by 
electricity, and to recommend the positions of the lamps in their 
respective districts. Prof. Robinson has been asked to advise as to 
the staff required for the new works, the salaries recommended to be 
ры, and the time at which the staff should be engaged. The resi- 

ent engineer, Mr. Leigh Robinson, reported to the committee as to 
the progress of the works, and was asked to attend the monthly 
meetings of the committee. 


Merthyr.—The Merthyr Chamber of Trade last week 
decided to give their support to the scheme which is being promoted 
lis vv Electric Traction Company for lighting the town with 

c light. 

At а meeting of the Urban District Council the Electric Lighting 
Committee reported tbat they had fully considered the proposed 
scheme for the electrico lighting of the town, and had interviewed two 
officials representing the British Electric Traction Oompany, who 
were the promoters. There officials bad stated that the company were 
unable to agree to the conditions laid down by the Council, but were 
prepared to offer the following terms :—For public lighting, 4d. per 

oard of Trade unit, and for general consumers an average charge of 
Gd. per unit. The matter was eventually deferred toa special meeting 
of the Council sitting in committes, and it was agreed to engage an 
electrical engineer to advise the Council. 


Middleton.—The town clerk last week reported to the 
Electric Lighting Committee that he had received a communication 
from the Lancashire Electric Power Oompany informing him of their 
intention to apply to Parliament for power to supply electric current 
in South Lancashire and North Cheshire over an area of 1,600 square 
miles, and to compete with the local authorities in such area, The 


committee resolved to recommend the Oouncil to oppose the 
scheme. 


Newington.—The Vestry recently invited applications 
for the ki ointment of resident engineer for the electricity works 
now b iding. There were 77 applicants, and according to an 
exchange, Mr. J. В. Blackie has been appointed. 


Oldham.—The Electric Light Committee has decided 
that an assistant engineer be appointed for the electricity works at 
а salary of £100 а year, in order to allow Mr. Ne to look after 
outside work.—The town clerk stated that the Lancashire Electric 
Power Association intended introducing a Bill in the next session af 
Parliament to enable them to supply electric energy throughout 
Lancashire and the principal towns in Cheshire. If they got the 
powers it would be a serious matter to the public authorities who 
supplied electric power. The Bill would require to be watched, and 
he thought every town in Lancashire and the main towns in Obeahire 
would oppose it. He had received from the Lord Mayor of Man- 
chester & circular, which had been issued to municipal authorities, 
calling attention to the Bill and the serious nature of its p 
The Lord Mayor called а conference to be held at the ester 
Town Hall on January 10th, with the view of organising opposition 
to the ВШ. The Oldham Committee appointed a sub-committee 
consisting of the chairman (Alderman Harrop), the vice-chairman 
(Councillor Emmott), the town clerk, and the electrical engineer (Mr. 
Newington), to form a deputation. 


Poplar.— Mr. A. Blackman’s report on an electric lighting 
scheme, which stands deferred to the next meeting of the District Board 
of Works, makes the following recommendations:—" That the low 
tension continuous current three-wire system, with a pressure of 460 
volts between the outside wires, and supplying energy to consumers at 
either 460 or 230 volts pressure, be adopted. That the generating 
та. to 55 т consist of € Paustian а 

00-kilowatt genera ts, consisting of four high-speed eng: 

coupled direct to fou ahua wound dynamos, and four boilers, 
together with а main switchboard, balancing transformers, storage 
battery, booster" dynamos, steam pipes, hot wells, cold water tanks, 
pumps, economiser, and other necessary adjuncte. That a light iron 
tramway be constructed from the edge of the Limehouse Cut, across 
the Board's depot and Yeo Btreet, to the proposed boiler house. 
That arrangemente be made for taking & supply of cooling water for 
surface-condensing p 8 from the Limehouse Cot. That Te 
tube boilers be the type of boilers adopted, fitted with mechanica 
stokers. That a travelling crane, capable of lifting 15 tons, be pro 
vided in the engine room. That the mains be laid in 5 
casing, filled in with solid bitumen or similar compound. That the 
area of supply include the following streets or roads to have pun 
laid on both sides:—Roman Road, Bow Road, Devon's Road, from 
High Street, Bow, to Norris Road, Chrisp Street, East India 
Road, St. Leonard’s Road, from East India Dock Road fo Dewberry 
Street, High Street, Poplar; and the following streets or roads 
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have mains laid on one side:—Old Ford Road, from corner of 
Driffield Road to Lefevre Road, Lefevre Road, Tredegar Road, 
Ooborn Road, Fairfield Road, High Street, Bow, from Bow Road to 
Devon's Road, Devon's Road, from Norris Road to Fern Street, 
Campbell Road, Violet Road, Morris Road, Woodstock Road, Robin 
Hood Lane, North Street. That the mains be extended around the 
Ide of Dogs, to be laid on one side only of the following streets 
and roads:—Kiog Street, Garford Street, Bridge Road, West F 
Road, Glengall Road, Manchester Road, New Road, Preston Road. 
That where gas lamps now exist in the roads and streets not to be 
lighted by arc lamps and through which mains are to be laid, such 
lamps be a for incandescent electric lights. That 54 
l0-umpere arc lamps and 71 7j-ampere arc lamps be pro- 
vided in the positions shown on plan, to be replaced at midnight 
by incandescent electric lamps, and that the existing gas 
lamp in the streets to be lighted by arc lamps be removed. 
That the charges to consumers be 5d. per unit for the first hour of the 
maximum лер day, 4d. per unit for the second hour, and 3d. 
per unit for all further consumption, for lighting, and 3d. per unit for 
the first hour of the maximum per day, and 13d. per unit for all sub- 
sequent consumption, for power. That the Board undertake the wiring 
3 premises where desired by consumers, payment for the same 
to be made in one sum, or by instalments, at the option of the con- 
е, RR Rs depen ешш that the Phi nsa бы in- 

with prepare the necessary specifications, founded 
on the foregoing, that tenders for the required plant and machine 
be invited, and that the n application be made to the L.C.C. 
for permission to carry out the works to which the consent of that 
authority is required. Also that it be referred to the Finance Com- 
mittee to consider the question of applying to the L. O. O., or other 
authorities, for the necessary loans for the undertaking, including 
wiring of consumers’ premises, the estimated amount being £79,000. 
The Committee have also had submitted to them by the surveyor 
plans for the buildings to be erected, and they recommend that 
the same be approved, and that specifications and estimates be 
prepared, quantities taken out, and tenders invited.” 


River Plate.—The Review of the River Plate hears that 
& change will probably shortly take place in the direction of public 
lighting for the city of Buenos Ayres, and that а qualified electrical 
engineer is to be appointed to the post. This will, we are sure, meet 
with the approval of the electric light and traction companies, who 
are worried to death in having to deal with a non-technical Municipal 
Department. The Rosario municipality being of the opinion that 
the public lighting was not being carried ont in accordance with the 
contract entered into with the River Plate Electric Light and Trac- 
tion Company, Limited, called in the services of two German 
engineers, who sent in а most sweeping report condemning every- 
thing. The company insisted on the case going to arbitration, as 
laid down in the contract, and applied to the Courts for same, as the 
municipality held back. Mr. Ernesto Danvers, M. I. E. B., has been 
retained by the company, and Mr. Ramon Araya, C.E., by the 
municipality, but the latter has not yet accepted. There are wheels 
within wheels in connection with the case, and it would appear that 
а certain German company is at the bottom of the trouble, as it is 
desirous of entering Rosario, but withont the public lighting contract 
such a thing would not be feasible, and we know that the compan 
"s friends in high places in the city. We shall watch the case wit 


Rotherhithe.—The Vestry has decided to oppose the 
ganting of a provisional order to the County of London and Brush 
ompany for supply of electricity in the parish. 


St. Pancras.—Last week the Electricity Committee re- 
ported having been in communication with the of Trade on 
the subject of supplying consumers whose premises are located on 
the boundary line of the parishes of St. Pancras and Islington. The 
чч arose as а result of persons living in Brecknock and York 

desiring to be connected with the St. Pancras distributing 
mains. The Board of Trade intimated that it did not appear that 
they had any power to authorise the erection of overhead wires, and 
they su that the two Vestries should make some arrangement 
ш regard to the matter. The Electricity Oommittee considered that 
an understanding for dealing with this and similar cases expected 
to arise from time to time, should be entered into with the Islin 
Vestry, and they recommended that the latter should be invited to 
confer with the committee on the subject. Dr. Walter Smith moved 
the adoption of the recommendation, and this was to. It was 
resolved to apply to the London Oounty Council for a loan of £30,000 
for extensions at the Regent’s Park generating station. On the 
recommendation of the Electricity Committee, it was decided to 
inform the Vestry of Hammersmith that the Vestry would, in the 
event of legislation being initiated, to give effect to the recommenda- 
tions of the Parliamentary Joint Committee on the supply of elec- 
cal the E: support opposition in so far as the recommendations 


ening of the streets, and the veto of local authorities in 


regard to provisional orders. 


Shoreditch.—Messrs. Waterlow, of Appold Street, have 
applied to the Lighting Committee for a supply of current for their 
extensive factories and warehouses. The electrical engineer estimates 

consumption at 103,000 units per annum. The is to 
report on the capacity of the present plant to supply the order. 
Апо ег order has been promised for а large commercial installation 
required in 12 months’ time. The Lighting Committee's recom- 
mendations re site for new generating station has been adopted. 


Southwold.—The Town Council last week decided to 
apply for a provisional electric lighting order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Austria.—The Chronicles Vienna correspondent learns 
that the Arlberg Railway, which is a State line, is to be worked b 
electricity. Three electrical firms have jointly undertaken the wo 
and have received а concession from the Government to construct 
electric works for the whole distance from Innsbruck to the Swiss 
frontier, 

Barry.—Councillor Hamilton Morrell, of Barry, writing 
from Baltimore with regard to the proposals at to start a tram- 
way service, urges the Council to light the streets with electricity, and 
allow the same plant to drive the tramway. 


Bristol.—The practical settlement of points in dispute 
between the Bristol tary Committee and tbe tramway company, 
to which we referred last, week, has been confirmed by the acceptance 
by the Committee of revised plans submitted by the company and 
recommended for adoption by the city engineer. The matter in 
dispute was ав to the nature of the support to be given to overhead 
trolley wires, the contention of the company being that the centre 
posts required by the Oommittee to be used in wide streets necessi- 
tated deviations of their lines and needless dislocation of traffic 
which would be avoided by the use of span wires. The matter has 
been settled by & compromise, and the city engineer informed his 
committee tbat he did not think tbey could do better, for the 
question resolved itself to a great extent into one of working the 
lines. One result of the arrangement is that span wires will not 
be used in the most important thorougbfares around St. Augustine's 
Bridge and College Green, in other words, in the very centre of the 
city. The company have now a large staff of men at work laying the 
new line to Knowle. This is one of the extensions which, humanly 
speaking, would never have been made had not electric traction been 
available, the gradient being at parts very steep. 

Cardiff.—At а meeting of the Tramways Committee of 
the Cardiff Corporation, held last week under the presidency of 
Councillor Andrews, the report of the sub-committee on the electric 
traction was presented. The report showed that the committee had 
visited Bristol, Kidderminster, Birmingham, Bradford, Leede, 
Sheffield, and other large towns where electric tramways are in use. 
The sub-committee, after giving details of the system, said that all the 
more recently constracted tramways inspected were upon the over- 
head trolley principle, and the sub-committee were therefore unable, 
except from general knowledge, at the present stage, to make com- 
parisons of this and other systems of recent invention. The only 
electric conduit system in this country was at Blackpocl, where the 
trolley is being substitated for it, and where there is also a gas motor 
tramway running to St. Anne's and Lytham. The Blackpool Corpora- 
tion refused to permit the extension of the gas traction system 
further into the borough. At G w, on the other hand, where a 
section of the tramways Lad recentl converted into an overhead 
trolley line, and had been working for some months successfully, the 
City Council is now contemplating laying down an experimental sec- 
tion of tramway on the electric conduit system. At the present time, 
in addition to tbe towns previously mentioned, the trolley system has 
been adopted in Dublin, Hull, Nottingham, Middlesbrough, Hud- 
dersfield, Liverpool, and Halifax. Oouncillor Tucker moved and 
Councillor Fox seconded that the report be printed and circulated, 
and this was resolved upon. Oouncillor Jenkins thought that by 
this time the Committee must have sufficient information. He urged 
that if they delayed, half the allotted time would be gone before 
they had decided what system to adopt. It was subsequently 
resolved to obtain copies of the Glasgow report, and have it 
circulated amongst the members, and the election of another sub- 
committee was deferred for the next meeting, when the reports will 
come up for consideration. In the meantime all possible information 
bearing upon the subject will be obtained, 


Coatbridge.— At the Coatbridge Town Council's last 
monthly meeting it was agreed to support the British Electric 
Traction's scheme in Parliament. Baille Reid said he thought they 
should rather have munici d the tramway by taking it into their 
own hands. He thought they bad missed an opportunity of working 
it themselves cheaply and economically. Councillor Bruce said he 
understood if tbis Bill was defeated the Oouncil would again have an 
opportunity of discussing the matter without taking another company 
in hand, so that Bailie Reid would bave a free hand. 


Dover.—At a recent special meeting of the Council it 
was resolved to purchase a motor for watering and cleaning the tram- 
way track at £460, a drilling machine at £28 10s., and a motor for 
driving it at £57 10s. 16 was reported that the system used for 
supporting the motors attached to the electric cars was alleged to be 
an ent of patent, but that the Corporation had been pro- 
tected by contract with Messrs. Dick, Kerr & Co. The town clerk is 
authorised to act in the matter as circumstances require. 


Dudley and Stourbridge.—The relaying of the Dudley 
section of the Dudley and Btourbridge electric tramway system has 
now been commenced by the British Electric Traction Company. 
Already new rails have been laid along а considerable portion of the 
Birmingham Road, Dudley, and they are placed in granite and not 
in wooden pavement, as at Brierley НШ. Ава matter of fact, the 
section between the Dudley borough boundary and Stourbridge has 
been completed; but it is not intended that the electric system will 
be utilised on that portion until the whole line from Dudley to 
Btourbridge is ed. It is, however, expected that by the 
middle of March next the system will be in working order. The. 
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electricity for the line in the Borough of Dudley is to be supplied by 
the Corporation, who purpose erecting a generating station at Springs- 
mire. 

Edinburgh.—Last week the Lord Provost's Committee 
of the Town Oouncil considered a proposal that the Portobello 
section of the tramways should be worked by electricity, and it was 


agreed, after а long discussion, to remit the matter to the Bub-com- 
mittee on Tram ways to fully consider and report. 


Electric Locomotives.—It is stated that the General 
Electric Company, of Schenectady, has received an order for eight 
electric locomotives for the Paris underground railway. 


Glasgow.—The Electric Traction Sub-committee of the 
Corporation Tramways Department last week discussed the question 
of the advisability of having a demonstration of the conduit 
system of supplying the electric energy for the tramways. There 
was а proposal to make the whole or part of the Govanhill 
extension underground, but it was decided to continue the 
trolley, thus having one system of supply from the Springburn 
power station—to Mitchell Street, Glasgow Oross, and the works at 
Coplawhill by way of Goyanhill. At the same time the possibility 
of introducing an experiment on the conduit principle was 
left open. It was considered desirable that a thorough examina- 
tion of the proposal should be made before committing the city 
entirely to the overhead system. Last week the local difficulties 
in the way of the conduit were discussed, and were declared to ba 
insurmountable. Chief among these was the position of the Central 
Railway in Argyle Street, the roof of the tunnel coming too near to 
the surface of the street to admit of conduits being formed. It was 
therefore agreed to recommend to the Tramways Committee that the 
conversion of the complete horse car undertaking of the city into the 
trolley system should be proceeded with at onoe. 


Great Orme.—On 21st inst. the Great Orme Tramway 
Syndicate held a meeting at Llandudno, at which it was decided to 
accept the offer of Mr. A. H. Preece, electrical engineer, to purchase 
the undertaking; Mr. Preece has surveyed the system and is quite 
satisfied with its prospects. The capital of the company is £25,000. 
The syndicate take shares in the new venture to the extent of their 
original liabilities. 


Grimsby.—Mr. F. J. S. Hopwood, C. B., C.M.G., assistant 
secretary to the Railway Department, Board of Trade, sat last week 
for the purpose of hearing objections and amendments to the order 
applied for by the promoters of the Grimsby and Saltfleetby Light 
Railway. Mr. Hopwood announced that almost all objections had 
been withdrawn. Dealing with clauses Mr. Hopwood, on behalf of 
the Board of Trade, imposed upon the promoters the obligation of 
having continuous brakes on the cars, and they required an alteration 
of a dangerous curve shown on the plans about 12 miles from the 
commencement of the line. Mr. E. T. Smith, for the promoters, said 
that in consequence of the requirements cf the B.ard of Trade and 
the other amendments of the order on behalf of the Great Northern 
Railway the promoters would have to increase their capital by 
£20,000 or £21,000.—Mr. Hopwood said the Board of Trade would 
be very loth to alter figures which had been very carefully considered 
by the Light Railway Commissions, but they would be prepared to 
consider a specific application in writing. 


The Jungfrau Railway.—Under the name of the 
Jungfrau Варо Gesellschaft, a company has now been promote d at 
Berne for the construction of the Jungfrau Railway. The Zarich 
correspondent of the Financial News says that the share capital has 
been fixed at 4,000,000 francs, 2,000,000 francs of which is to be 
issued at first in fully paid shares. The new concern takes over an 
electric railway, authorised by a concession on December 21st, 1894, 
from the Scheidegg, vid the Eiger and the Monch, to the summit of 
the Jungfrau. The present possessor of the concession, M. Guyer- 
Zeller, cedes bis rights as well as the works at cost price, and, 
moreover, guarantees the placing of 2,000,000 francs shares and 
2,000,000 francs debentures. Up to the present about 2,500,000 
francs bas been spent on the undertaking. In the early days of the 
coming year subscriptions will be invited for 1,0(0,000 franca in 
shares and 2,000,000 france in debentures. 


Liverpool.—It having been stated that some of the new 
cars for the Liverpool Corporation would be taken from stock 
ordered by the Sheffield Corporation, who were unable to make use 
of them at the moment, the Liverpool Mercury learns that the state- 
ment is incorrect. Tne contractors for both the Liverpool and 
Sheffield cars are the British Thomson-Houston Company, Limited. 

The Tramways Committee has directed the electrical engineer, 
Mr. A. B. Holmes, to bring up plans for the extension of the 
Paradise Btreet and Lord Street tramway routes. 


Merthyr.— The District Council recently received & 
letter from the Board of Trade ing the proposed light electric 


railway for Merthyr. The Board proposed, subject to the con- 
sideration of any represention to be made to them, to make an order 
on the terms of a draft enclosed ; any representations to be made on 
or before Saturday, January 7th. The matter was referred to the 
committee of the Council, with authority to communicate their views 
to tbe whole Council. 


Middleton.— Last week the Town Clerk informed а 
meeting of the Oldham Burveyor's and Tramways Committee that 
the British Electric Traction Company had obtained power to make 
a line from the borough boundary at Chadderton to Featherstall 


Road, but the authority could not bs exercised, without the consent 
of the Council, for two years after the commencement of the order, 
If the borough itself made а tram line in the meantime the power of 
the Traction Company to do it would cease. If the Corporation 
could get their Bil) next August they would still have 15 months in 
which to lay the rails on that section. They could then run a branch 
in connection with the Featherstall Road section. 


Newcastle.—On 21st inst, in connection with the 
investigation by the Newcastle Corporation into the respective merits 
of the electric and cable systems for the new tramways, & journey 
was made to Middlesbrough by representatives of the various wards 
of the city, headed by the Mayor (Councillor Harkus). They will 
visit Leeds in the second or third week of January. 


Paisley.—At an extraordinary meeting of the share- 
holders of the Paisley Tramways Company, Limited, held in the 
County Hotel on 21st inst., it was agreed to extend the time within 
which the British Electric T'raction Company may exercise their right 
of purchase, to June 22nd, 1899. 


Spen Valley.—The Heckmondwike District Council on 
21st inst. heard the report of the clerk on the legal position with 
regard to the proposal of the British Electric Traction Oompany 
to construct а line of tramways through the Council's district, from 
Dewsbury to Oleckheaton. It was resolved to lodge formal objection 
to the company’s order for the purpose of placing the Council in a 
position to negotiate terms, and to acquaint the Electric Lighti 
Committee of the Dewsbury Corporation of the action of the Counci 


with a view to the Corporation expediting their scheme of electric 
tration as much as possible. 


Wrexham ,—At а special meeting of the General Parposea 
Committee, a resolution has been carried by & majority of two re- 
commending the Council to oppose both of the electric light schemes. 
It was admitted in discussion by Mr. Murless who proposed the 
motion that the engineer had made the best possible case, but then, 
it was contended, tbat Wrexham streets were inadaptable for electric 
trams, and if the Council did not object the ratepayers would not. 


TELEGRAPH AND TELEPHONE NOTES. 


Pacific Cable.—Mr. Charles Bright writes to the 
Times with reference to the Pacific cable question as follows :—" What 
with various conferences, newspaper articles, &c., Pacific cable litera- 
ture is now becoming somewhat bulky in its dimensions. The 
subject crops up about once in six months, and has done so for some 
years past. But we do not get beyond this stage, and it seems as 
though we never shall do unless the urgency becomes vital—and then 
it will be too late. Perhaps naturally the Treasury push on one side 
any ex ve scheme which does not appear to be absolutely indis- 
pensable at the moment. And thus we shall go on from year to 
year without getting any further forward, unless the importance of 
directly linking up the entire British Empire is recognised as the 
first step to be taken towards а great national and Imperial policy. 
Bat words are cheaper than cables, and it would seem that whilst 
we ате contented to go on with our periodic outburste on the subject 
of a trans-Pacifio telegraph, the Americans will, in the meantime, lay 
one. Some of us believe in the idea of an Anglo-American under 
standing, and to these I 5 at this moment com - 
mend the notion of combining with American dollars for the purpose 
of spanning the Pacific Ocean. I will go further and ask, considering 
the constant strain of European politics, What alliance coul 
we have than an Anglo-American-Japano ? А trans-Pacific cable to 
Japan, with a comparatively short branch to Australasia, would be a 
necessary accompaniment to the latter. In the course of an article 
in the September number of the Fortnightly Review, and again at the 
British Association meeting, I ventured to bring the question for. 
ward, following on а communication to Mr. Chamberlain, but nothing 
further has been heard of the matter. It can, at any rate, be said for 
the periodic expressions in the press concerning the Pacific cable pro- 
ject, that they prevent the public forgetting it entirely; they also 
prevent any of ug imagining it to be un fait accompli. By this means, 
also, we bave gradually weeded out some of tne objections that 
used to be brought up—such as the ‘enormous and unknown 
depths,’ the ‘unfavourable and unknown character of the bottom, 
&c.; and soon it will be recognised that the slight extra depth over 
what has рон been contended with not only introduces no 
insurmountable difficulties, but is an absolutely favourable feature 
from a strategic standpoint. Surely we should not wait for another 
war to work us up to another scare on the subject. If it was a war 
we ourselves were engaged in, such enthusiasm would come all too 

If Britannia is to continue to rule the waves, she will surely 
have to keep a sharp look-out in the Pacific as the probable scene of 
any future naval battle, and it will be conceded, I presume, that naval 
Supremacy must necessarily be accompanied by direct telegraphic 
communication with the nearest coaling stations, as well as with 
headquarters. The Times has been the means of getting more than 
One project on right lines, and I trust that your article, together 
with Sir Sandford Fleming's important suggestions, may be instru 
mental in bringing about some real action in this matter. 


(Continued on page 981.) 


of the па 
d, bei sa 
* d ts 
me e 


ot cane © 
pant т: 
пос бшу 
| d 
1 
e Осии 
ene Lt 
of the cxx 
ne dam 


1 r3 
yd m* 
cat ies 


t for eec 
ocd xd 


АМААР ESR nU 


te — . e "tL ХА ба €» 


Vol. 43. No. 1101. рксвмвив 30, 1898.) THE ELECTRICAL REVIEW. 


THE LIGHTING OF ECCLES. 
THE scheme of lighting Eocles was entered upon in 
January last and is now completed, It consists of plant and 
mains necessary to supply about 5,000 lamps of 8 C.P. for 
private lighting in the principal streete, and about 200 street 
lampe. 

The site of the works is conveniently situated for 
coal and water supply. The Bridgewater Canal is only 
separated from the generating station by а roadway, and 
supplies the necessary water for condensing and other 
purposes, the town supply, however, has been laid on in case 


of emergency. 


The boilers are of the Lancashire" type 28 feet x 
7 feet 6 inches internal diameter, made by Tinkers, Limited, 
of Hyde. At present only two have been put in, but 
provisions have been made for extensions ia case future 
The working 
pressure is 125 lbs. to the square inch, and these boilers have 
been tested up to over 250 lbs. to the square inch both before 
and since erection. They rest on special seating blocks 
manufactured by Messrs. Poulton & Co., and these are also 
placed at all points of contact with the boiler shell. Messrs. 
Tinkers aleo supplied the feed and exhaust pipes, pumping 


demand should necessitate larger power. 


and condensing plant. 


The water for condensing purposes is pumped from the 


GENERAL VIEW OF INTERIOR. 


. The buildings were erected to plans supplied by Mesers. 
Woodhouse & Willoughby, of 100, King Street, Manchester, 
the work being carried out by Messrs. Geo. Macfarlane & Co., 
Manchester, and operations commenced in January of the 
present year. The frontage occupies 75 feet, of which 
25 feet represents the width of the engine room, the 
remainder representing the length of the boiler house, and 
the length of the ground acquired by the Corporation is 
198 feet, so that as the present buildings only cover one- 
quarter of this area ample allowance has been made for 
fature extensions. | T 

The buildings comprise the engine room 44 feet x 25 feet, 
the boiler room 42 feet x 45 feet, the accumulator room 
10 feet x 20 feet, and the usual offices. 


canal by a centrifugal pump through the condensers, which 
were made by Messrs. Led ward & Co., and are of the ejector 
type; the condensed water returns to a tank capable of holding 
800 gallons, from which it is taken by means of a duplex 
feed pump made by Messrs. Mumford, Colchester, capable 
of delivering 6,000 gallons against a pressure of 125 lbs. to 
the equare inch ; this water is pumped through an oil filter 
to the feed range for the boilers. There is also an injector 
provided by Messrs, Holden & Brooke, as a standby, which 
is capable of delivering 1,000 gallons of water per hour, 
against a pressure of 125 Ibs. to the square inch. The oil filter 
was manufactured by Measrs. W. B. Haigh & Co., of Oldham. 

The steam engines, two in number, are of the well-known 

Browett & Lindley compound vertical type, having cylinders, 
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Н.Р. 18} inches, L.P. 224 inches, stroke 16 inches, and run 
at 203 revolutions per minute. The high preseure cylinders 
are provided with piston valves, and the low pressure with 
the ordinary slide valves. 

The cranks are set at an angle of 80°, and the governors 
are of the fly-wheel type, as made by Browett, Lindley & Co., 
under the Begtrup patents. These are direct coupled to two 
120-kw. alternators 
supplied by Messrs. 
Johnson & Phillipe, 


Cowans, Limited, of Salford, and is of novel design, the great 
aim having been to combine compactness and safety with 
accessibility, which may be said to have been achieved with 
signal success. 

There are three machine panels, each of which contains a 
siagle-prle switch, fuse, ammeter, and vo'tmeter, the other pole 
of the alternators being taken direct to another omnibus b 

which can be con- 
nected to earth if 


each of which has 
its own exciter 
coupled direct to 
the maia shaft and 
capable of giving 
an output of 3 kw. 
each. The alter- 
nators have 80 
armature coils, 
which are station- 
агу, the field mag- 
nets revolving. 
Mesers. Johnson 
and Phillips have 
also supplied a 25- 
kw. motor alterna- 
tor, which is ex- 
pected to take the 
night load from 
12 am. till day- 
light, and also to 
act as a standby, 
thus dispensing 
with the necessity 


necessary. 

A spare omnibus 
bar is provided, so 
that any machine 
can be run on 
either bus and the 
deep а. ір 
parallel ог singly as 
desired. j 

At present there 
are two feeder 
panels, one for the 
public lightiog and 
one for private 
consumers; these 
have also a single- 
pole fuse, switch 
ammeter and volt- 
meter. 

All these panels 
are hinged at the 
bottom во that they 
can be swung for- 
ward for examining 


: | connections; they 
of synchronising MoTorR-ALTERNATOR AND SWITCHBOARD. 


the second large 
plant for any slight’ demand above the capacity of the 
machine running. As'the load drops, the spare power gene- 
rated will be utilised in charging the cells, when the alter- 
nator will be ran as а motor off the mains to drive the direct 
current machine as a generator for this purpose. 

The accumulators are supplied by Messrs. Pritchetts and 
Gold, and have a capacity of 1,600 ampere-hours, and con- 
sist of 56 cells each 
containing 68 
plates. Each con- 
taining box is of 
lead, standing in a 
wooden tray on oil 
insulators, and these 
are in turn sup- 
ported on teak rails 
which are arranged 
in two tiers, so that 
there are two rows 
of cells on each side 
of the battery room, 
with a central pas- 
sage between. The 
plates are sup- 
ported by glass 
b:arers, all plates, 
both positive and 
negative, being of 
the Planté type, 
any one of which 
can be withdrawn 
and a new one in- 
serted without its 
being necessary to 


automatically break 

contact on leaving 
the vertical position, so that each panel is “dead,” and will 
remain so until restored to its original position. 

The synchronising transformers are situated on the top of 
the switchboard and make contact with their feet, two of 
which form the Н.Т. and two the L.T. terminals—thege can 
be replaced instantly by spare ones, should either or both 
fail and no danger is incurred in the substitution. 

The distribution 
is on the Н.Т. sys- 
tem, there being 
two main feedera— 
а 19/16 lead covered 
and а 7/14 lead 
covered cable laid in 
wood troughing 
filled in with pitch, 
also ап earthenware 
pipe, which runs 
alongside these two 
feeders and to the 
extent of the portion 
of the area in the 
original scheme. 

The first scheme 
bas been consider- 
ably enlarged, and 
cables have been 
laid into the resi- 
dential districts 
where it is ex pecte 
electric lighting will 
be readily adopted. 
Owing to the fact 
that the house: are 


stop the working of 
the cell in any way. 


во scattered and the 


View ОЕ BOILERS., demand not suffi- 
The plates are kept en 


apart by glass test 
tubes which are fastened together at the top, each plate 
having three test, tubes at equal intervals separating it from 
the adjacent plates. 

All connections are designed with a view to preventing 


undue rise in temperature when the batteries are discharging 
ut their maximum. 


The switchboard has been manufactured by Messrs. 


ciently centred to 

allow of the laying 
down of a L.T. network at present, transformers are 
placed in each honse, except in cases where there are 
two or three consumers adjacent enough to supply 
from ons» house when a cellar ou one consumer's pre- 
eee forms а small sub-station for the supply of the 
others, 


The transformers are by Messrs. Cowans, Limited, Salford, 
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and have had special side boxes cast on to facilitate the 
making of the H.T. joints. 

The 177770 ok charging is similar to that at Brighton, 
and the Wright maximum demand indicators are installed, 
the charges being 7d. for the first hour's daily consumption 
and 2d. for remaining units. 

_ The street gas lamps are being converted in every possible 
instance, and Messrs. Reason & Co. 's fittings substituted in 


THe ELECTRIC LIGHTING OF A MUSEUM. 


the lanternas, there being two 100-volt incandescent lamps 
connected in series on each pillar. Transformer sub-stations 
are placed at suitable intervals to transform the current down 
to 200 volts, which is then conveyed to the lamp pillars, 
and a concentric main taken up the interior of the post. 
T реш np arc e а position, but it is expected 
ese will soon be erected in the princi 
the Market Place. ° mm икн 
The whole of the work has been carried out under the 
direct personal supervision of Mr. Clirehugh, assisted by 
ГЕ F. A. Cortez Leigh, опе of the partners in the firm of 
acey, Olirehugh and Sillar, and Mr. Lonard H. Combe, 
the borough electrical engineer. 


THE ELECTRIC LIGHTING OF A MUSEUM 


Tug Manchester Museum, Owens College, has recently been 
М 9 
Е and fitted for electric lighting, the рЫ being 
: ten from the mains of the Manchester Corporation. The 
uilding is divided off into bays by means of supporting 
ps Various experiments were made to ascertain the 
t method of illumination for the several floors, and inverted 
aro lighting was adopted for the ground floor (the geological 
жер mineralogical section), and the first and second floors, 
which are devoted to zoology and botany. The third floor, 
which, like the second floor, consists chiefly of a gallery round 
a central well overlooking the first floor, is lighted by in- 
candescenta on account of the height from floor to ceiling 
Oz being sufficient to allow of the use of inverted arcs. 
"is the ground floor there are 16 10-ampere lamps, on the 
rat floor 12 10-ampere lamps, and on the second floor 16 
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8-ampere lamps. The total namber of incandescent lamps 
on the third floor and in the various offices is about 180. 

The photograph of a bay showing the arc lamp in position 
gives some idea of the method employed and of the result 
obtained. 

Each bay contains one arc lamp, which in addition to 
lighting the bay very well, gives the necessary amount of 
diffused light for the central well of the building. The 
cases on the third floor are lighted by means of four or six 
curved brackets, according to the sizə of the case. The 
arc lamps are differentially wound and are constructed to 
burn in pairs in the usual way. On the first and second 
floors, on account of the ceilings being very low, it was 
necessary to use lamps with the mechanism above the arc, 
and in order to avoid having different types of lamps it was 
decided to adopt this form of lam throughout. The 
reflectors are conical in form, and the positive carbon i8 
placed below the negative. It is found that the mechanism, 
though placed above the arc, casts very little shadow on the 


ceiling. 

The general result of this method of lighting has been 
found t5 be very satisfactory. The cases with the specimens 
are excellently illuminated, and the specimens themselves 
visitor standing quite 


cast very little shadow. Further, a 
close to the case himself casts no shadow, what ver his 


position with regard to the source of light. 
The wiring i3 carried out on the distribution syatem 


throughout; the five mains of the town supply are brought 
into the building to a five-pole switch. From this switch 
five cables are run to the porter's lodge to а main switch- 
board, consisting of а three-pole switch connected to the 
centre and two outer cables, and four donble-pole switches 
connected to the five cables in the usual way. 

The three-pole switch controls the whole of the incandes- 
cent system ; the four double-pole switches control the four 
arc circuits. It was decided to wire the incandescent circuits 
for 200 volts, in order to keep the siza of the main cables as 
emall as possible. 

the ground floor is divided into 


For purposes of balancing, 
two main circuits of eight arc lamps each. The diagrams 


show the complete system of wiring. 
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A Ground floor (north), 40 amps. 
B First floor, 60 ,, 
C Second floor, 64 „ 
D Ground floor (south) 40  ,, 
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Incandescent circuits. 
MUSEUM LIGHTING.—DIAGRAM or SYSTEM. 


The building is constructed entirely of stone and iron, 
with concrete floora; the wiring has therefore been erec 
on the surface in wood casings, specially designed to 
match the existing plaster mouldings. Ав far as 
appearance is concerned, the result is highly satis- 
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factory, the casings being hardly noticeable. The 
ground floor being about 22 feet in height, means had 
to be devised for recarboning and cleaning the lamps. It 
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ELECTRIC LIGHTING OF A МоѕЕСМ. 
was necessary to avoid unsightly hoisting gear, and the 


following method has therefore been adopted:—On the 
ceiling, just clear of the lamp, two strong hooks are securely 


THE THEORY OF THE INDUCTION COIL. 


In the ErEcTBRICAL REVIEW, Vol. lxi,.pp. 529, 597, we 
gave an account of a very simple theory of the induction 
coil which had been worked out by Walter, of Hamburg. 
The formule, giving the theoretical expression for the 
electrical processes that go on in ап induction coil are 
exceedingly complicated, and Walter succeeded in simplifying 
these formule by neglecting certain factors which experiment 
with an actual coil showed him to be ко small that they were 
of no importance in the practical calculation. 

One of the factors which Walter considered to be so 
small that it might be safely neglected was the capacity of 
the secondary coil. Oberbeck* objects to this, and considers 
that the capacity of the secondary coil in the 30cm. 
apparatus used by Walter is too large to be neglected. He 
estimates that it amounts to 5 x 10°! farad, èe., the 
capacity of a small Leyden jar. 

Walter has recently made a second series of experimentat 
to determine whether there is anything in Ober b2ck’s objec- 
tion. He finds that in his 30 cm. coil the capacity of the 
gecondary is only 15 of Oberbeck’s estimate, and that the 
slight oscillations which arise in the secondary are ғо quickly 
damped out that they have no influence upon the frequency 
of the oscillations in the primary. His formule he finds are, 
therefore, quite correct for such coil. | 

The method by which Walter determined the capacity of 
his secondary coil was novel and ipfi. He removed 
the condenser from the primary coil, and а1во took away 
the secondary coil. The primary cirguit was then broken, 
and curve showing the time change pf the magnetic field 
was observed by means of a Braun's tube and a rotating 
mirror. This curve showed a completely damped decrease of 
the magnetism to zero. When the getondary was placed in 
position on the primary, the damping was not quite complete, 
there was a short swing beyond zero and back again, bat 
not more than one oscillation took place. Comparing the 
duration of this oscillation with that of the primary when 
the condenser was in circuit, the capacity was calculated by 
means of the formula T = 2 1 V Lc. The oscillations of 
the secondary were found to be about twice the frequency of 
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bolted through the floor, and a portable ladder has been con- 
structed, which can be hooked on to the supports in the 
ceiling, the bottom of the ladder resting on the floor. The 
entire installation was designed and carried out by Mr. G. A. 
Steinthal, of Manchester. 


those of the primary, and experiment showed that they had 


no influence on the frequency of the primary oscillations. 
J Eee AM CMM M NNNM 


* Wied. Ann., 64, p. 193. 1898. 
t Wied. Ann, 66, p. 623. 
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Though Walter succeeded in showing that there was no 
necesaity for taking into consideration the capacity of the 
secondary in the 30 cm. coil, he found that this was by no 
means the case when he applied the same tests to a 60 cm. 
coil (by Kohl, of Chemnitz). When the condenser was 
removed from the primary, and the circuit broken, well- 
marked oscillations of the magnetic field were observed, and 
the duration of these oscillations was found to be equal to 
that of the oscillations in the primary with its normal con- 
denser in circuit. From these experimenta two facis were 
established, viz.—first, that the capacity of and self-induc- 
tion of the secondary in large coils is sufficiently great to 
cause well marked and persistent oscillations; and, second, 
that to get the best resulta the primary and secondary circuits 
must be syntonised. Large induction coils and small induc- 
tion coils must, therefore, be constructed on quite different 
principles. 

Walter comes to the conclusion that no simple formula 
can be given for calculating out the dimensions of large coile; 
but his investigations point out certain directions in which 
the construction of thore instruments might be improved. 
For instance, it is desirable that the method of winding and 
the choice of the dielectric should be such as to reduce the 
capacity of the secondary to a minimum, since the frequency 
of the oscillations in the primary is thus kept as high as 
possible. It is upon the steepness of the potential gradients 
of the primary oscillations that the secondary E.M.F. depende, 
and the greater the frequency, ceteris paribus, the steeper 


this gradient will be. 


It is also of great importance that for all apparatus of 
tbis kind a magnetic material should be used having the 
highest possible susceptibility and the smallest possible 
hysteresis, in order to get the most rapid oscillations with the 


least possible logs of energy. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 976.) 


American Cables.—The Z mes Philadelphia correspon- 
dent says that the secretary of the Navy is sending orders by steamer 
leaving San Francisco for Honolulu for the gunboat Bennington 
immediately to take possession of Wake Island. The island lies on 
the route from Hawaii to the Ladrones and is to be used as & cable 
station. Two corporations have been formed to acquire a Govern- 
ment concession for the projected Pacific cables connecting the United 
States with Hawaii, the Ladrones, and the Philippines, and, inciden- 
tally, with Japan and China. One is the Pacific Cable Company, 
incorporated in New York with a capital of $5,000,000. This oom- 
pany is promoted by a group of capitalists, headed by Mr. Pi t 

organ, who now control the Mexican and Oentral American са 
rated in New Jersey, has Messern. 


The other company, inco 
, апа James J. Hill for its chief 


Abraham Hewitt, Darius 
supporters. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired, 


Amazon Company's cable— 
Oable beyond Gurupa... June 4th, 1898 „ oes 
5 . Dec. 26th, 1898. 


New York-Hayti .. Nov. 29th, 1898  .. 

Para-Maranhan ... .. Nov. 14th, 1898 .. а 
Sitia-Canaie ... .. Deo. 15th, 1898  ... Dec. 22nd, 1898. 
Perim-Assab ... .. Dec. 2186, 1898 .. Dec. 27th, 1898. 


LANDLINES. 
Majunga-Tananarive 


Saigon-Ban gkok eos 
Communication with Fao Е 
(Between Divanich and 

evs) T T 


.. Dec. 21st, 1898. 
... Dec. 24th, 1898. 
. Dec. 21st, 1898. 
«ee Dec. 26th, 1898. 


.. Dec. 16th, 1898 
. . Dec. 28rd, 1898 
.. Dec. 20tb, 1898 
. Dec. 24th, 1898 


. Dec. 24th, 1898 


CONTRAOTS OPEN AND CLOSED. 


Burnley.—January 10th. The Corporation wants tenders 
for underground electric light cables and switchboard. See our 
Official Notices " December 16th. 


Christiania.— January 4th. The Secretary of State for 
Foreign Affairs bas received a despatch from Her Majesty’s Consul- 
General at Christiania stating that tenders are invited by the 
Norwegian State Railways Administration for the delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
marked “Tel og  Telefonmateriel" must be received at 
“ Btyreleens Expeditionekontor, Statebsnerne, Christiania,” by 7 p.m. 
on January 4tb, 1899. A copy of the conditions of contract may be 
examined on personal application at the Commercial Department of 
the Foreign Office, 8.W., any day between the hours of 11 a.m. and 


5 p.m. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 


See our “ Official Notices” December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our Official Notices December 16th. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated borse-power, with dynamos and condensing 
plant. Specifications, forms of tendera, &c., from Mr. Obamen, 
city electrical engineer. See our “ Official Notices December 16th. 


London.— January 31st. The L.C.C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. See “ Official Notices” for fall particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviting tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc reds for primary batteries, 1,000 sinc cylinders and 
4 kilometres of insulated copper wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ostbahn Station, in Chris- 
tiania, and tenders marked Telegrafog Telefonmateriel,” are to be 
sent to the Expeditionsbureau der Verwaltung der Staatsbahnen, 
Jernbanetorvet 8/9, Christiania. 


Roumania.—Janusry 16th. Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 
pon insulators, 15,000 medium sise ditto, and 10,000 large 

o. 


Stirling.— January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumpa, 
piping, crane, accumulators, switchboard and boosters, arc lam 
and various other apparatus, &., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
“ Official Notices " December 9th for particulars. 


Tanbridge Wells.—January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


CLOSED. 


Barnsley.—The tenders mentioned in our last week's 
" Electric Lighting Notes” as recommended for acceptance, were 
last week formally accepted by the Town Council. 


Howth.—It is understood that the contract for the equip- 
ment of the generating station at Sutton for the Howth electric 
tramway has been placed in the hands of Messrs. E. Scott & Mountain, 


Limited. 


London.—For supply of battery for electrical installation 


on the Shaftesbury training ship. The following is a list, given by 
the Contract Journal, of the tenders submitted to the London School 


Board for electrical work :— 


Chloride Electrical Storage Company, Limited £242 10 0 £20 7 0 
Tudor Accumulator Company, Limited . 215 0 0 18 0 0 
D. P. Battery e Limited.. - ,. 223 0 0 — 

Electrical Power Storage Company, Limited.. 17819 0 85 7 0 
Pritchetts & Gold Ix ee " ia 168 2 0 18 00 


A. Maintenance per annum. Recommended for acceptance, 


Fus providing elecirical installation at the Shaftesbury training 
ip. 


Laing, Wharton & Down, Limited 
Bpagnoletti & Crookes i ae ee Exe 15 8 
FCC ĩ K 990 10 0 
Wenham & Waters, Limited c aa s | : se 980 10 0 
H. F. Joel & Co., and T. Potter & Sons, United, Limited . 970 0 0 
Woods & (Oo.. 959 10 0 
Drake & Gorham .. .. .. : 7: NO ga 10 0 
Westminster Engineering Company, Limited н £80 0 0 
Foote & Milne... „ eC CAE . 800 
ectrica ene ngineering Compan od 
for acceptance) T T з T Md 785 0 0 
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FORTHOOMING EVENTS. 


Tuesday, January 10th.—At 8 p.m. The Institution of Civil En- 
gineers. Paper on High-speed Engines.” By John 
Handsley Dales, A.M.I.C.E 

Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
gineers. Students’ Meeting. Dr. Archibald Barr, 
M. I. C. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “The Application of the Scierce of Mechanics to 
Engineering Practice.” 


NOTES. 


Electrical Progress in Prussia.—On account of the 
official system by which all engines and dynamos are regis- 
tered in Prussia, it is possible to obtain an accurate idea of the 
extent to which electricity is being used for lighting and power 
purposes. The following figures, showing the progress made 

since 1891, and the chief forms of utilisation at the present 


date, are taken from a recent issue of the Hlektrolechnische 
Lertschrift m= 


Number of А te 
Year. ёкды. Horse ONCE 
1891 983 49,489 
1892 1,260 69,087 
1893 1,407 76,045 
1894 1,779 101,464 
1895 2,458 157,432 
1896 | 2,837 191,935 
1897 3,305 258,726 


The increase in 1897 was equal to 16°5 per cent. in number 
of engines and to 34:8 per cent. іп H.P. The figures show 
to whst an extent the engine-building industry has profited 
by the utilisation of electricity for lighting purposes. The 
tendency is for the sizə of engines to increase. Berlin 
Electricity Works has single engines of 1,000 H.P., 1,500 
H.P., 1,648 H.P., and 1,900 H.P. Frankfort possesses an 
engine of 1,500 H.P., and Magdeburg one of 1,000 Н.Р. 
The utilisation of the electric energy developed in 1897 was 
as follows :—Lighting plante, 2,873 engines = 154,772 H.P. 
Combined lighting and transmission plants, 325 engines = 
84,216 H.P. Transmission plants only, 61 engines = 
10,785 H.P, 


Elevator Accidents.—A serious elevator accident is 
reported from New York, which appears to be due to a cause 
hitherto unsuspected. Electrical elevators are variously 
Santer тне the counterweights running in guides down 
the side of the elevator shaft. On the present occasion there 
was something wrong with the automatic stop catch, and the 
motor continued to run after the cage had rested at the 
bottom of the shaft. The result of the overwinding was to 
crush up the balance weights and bend the bars which held 
the various weights together. The top weights were pushed 
out of their framing, and fell the height of the building 
upon the cage full of passengers. The lesson to be drawn 
from this is, that the weights ought all to be securely held 
together, во that the upper ones cannot fall off, nor can the 
intermediate weights which are held between the upper and 
lower solid weights be released, as is now possible, when the 
long connecting bolts are buckled. The immediate cause of 
the accident was simply the misplaced stop, and it is pro- 
bable that periodical inspection would have indicated that 
this stop was, perhaps, becoming loose. We do not know 
how the automatic stop is fixed and adjusted, but apparently 
it could not always have been out of place, and must, there- 
fore, have been in some way worked loose. 


Personal.—On Saturday evening last Mr. D. P. Regan, 
engineer and superintendent of the National Conduit and 
Cable Company, New York and London, was presented with 
an illuminated address and а case of instrumenta by the Irish 
employés of that company. The company are the contractors 
for the conduit &nd cable work required by the Dublin United 
Tramways Company on the conversion of their lines from 
horse to electric. traction. 


The Electrical Equipment of the Third Avenue 
Railroad, New York.—The extent which electric tramway 
development has attained in America is suggested by the fact 
that the new departure of the Third Avenue Railroad Company 
of New York in substituting electric power for cable traction 
necessitates the construction of a power house in which 
engines and generators will be pl capable of producing 
64,000 H.P. This will be, by all odde, the largest power 
house—electric or otherwise—in the world, and apart from 
its construction, and apart from the construction of the con- 
duit system and the line, the cost of the engines, boilera, 
electric generatore, transformers, switchboards, car motors, 
and other electrical equipments, will, according to official 
statements, come to something more than one million pounds 
sterling. The president of the Third Avenue Railroad in 
speaking of this new undertaking a few days ago, said that 
the officers and consulting engineers of his company had 
devoted several months to the investigation of the various 
systems of current transmission and of electrical appe- 
ratus for generating and utilising the power. They 
had in view the most effective equipment for econo- 
mising in fuel and labour, coupled with the highest 
electrical efficiency. He stated also that as this new 
generating station would be the largest and most complets 
power plant in existence, his board had decided, in view 
of the complex features of mechanical and electrical engineer- 
ing involved, that the work could be best carried out under 
one responsibility, and for that reason they had awarded the 
entire undertaking to the Westinghouse Electric Company, 


the builders of the great electric generators at Niagara 


Falls, It is interesting to note that the Niagara plant—up 
to now the most important power plant that has been con- 
structed— develops 40,000 H.P., while the Third Avenue 
plant will be more than half as large again. The same 
builders are now constructing an electric plant which will 
have an ultimate capacity of 75,000 H.P., driven by the 
waters of the St. Lawrence River. However, neither the 
Niagara nor the St. Lawrence plant is intended merely for 
railway, but chiefly for manufacturing and lighting purposes. 
The former has been for several years successfully conducting 
electric current over 20 miles to the City of Buffalo, and it 
is now reaching ont to Hamilton, Ontario, and to more 
distant cities than Buffalo on the American side. The 
experience which has been gained by these American 
electricians will enable them to achieve perfectly 
satisfactory results in the huge installation which is now to 
be undertaken for the Third Avenue Railroad. 


Electrical Resistance of Steels.—H. Le Chatelier has 
recently determined the influence of carbon, silicon, &c., on 
the resistance of steel by measurements made on steel bars 
of known composition, and which had been heated at 600" 
for several hours. In the case of steels containing carbon, 
an increase of 1 per cent. of carbon raises the specific 
resistance—t.e., the resistance in microhms of 1 cm. cube— 
by 7. The steels are made up of lamellæ of роге iron or 
ferrite intermingled with the carbide Fe, C or cementite; the 
specific resistance of these components is calculated to be 
9:5 and 45 respectively. An increase of 1 per cent. of silicon 
increases the specific resistance by 14.  Aooording to the 
author, silicon steels do not contain a definite silicide 
Fe Si,, but are either homogeneous mixtures analogous to 
the steels containing manganese or nickel, which are 
isomorphous with iron, or contain the silicon in a dissolved 
state. Manganese steels can exist in two allotropic forms, 
which differ in magnetic properties. The specific resistance 
of the non-magnetic variety increases by 5, and that of the 
magnetic variety, which is obtained by heating the former 
at 500° C. for two hours, by 3°5 for each increase of 1 per 
cent. of manganese. Nickel steels occur in two forms 
(Comptes Rendus, 1889, 110, 288 ; and 1890, 111, 445), 
which differ in magnetic properties and also in specific 
resistance. The latter is greatly affected not only by the 
content of nickel, but also by the allotropic state of the 
alloy. In steels which contain less than 5 per cent. of nickel, 
an increase of 1 per cent, raises the specific resistance by 
8—7. Chromium, tungstem, and molybdenum cause only 
a very slight increase in the resistance of steels, and hence, 
according to the author, are probably not homogeneously 


mixed with the metal, but occur isolated as definite com- 
pounds, 
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The City Company and its Consumers.—The majority 
of the tenants of No. 4, Fenchurch Avenue, E.C., have 
written to the City of London Electric Lighting Company, 
Limited, in the following terms : — 


4, Fenchurch Avenue, London, E. O., 
December 20th, 1898. 
To the City of London Electric Lighting Company, Limited. 

Gentlemen,—We are tenenta of the premises known as 4, Fen- 
church Avenue, in the City of London, to which, by the provisions of 
the City of London electric lighting orders, & constant supply of 
energy is to be given at standard pressure. We have been put to 
very serious inconvenience of late on many occasions by the fact that 
the pressure has been very considerably below the standard. By the 
terms of the Electric Lighting Act, and the orders and regulations 
made under it, we are advised that the company is liable to a severe 
daily penalty so long as this lasts. We are not, however, anxious 
unnecessarily to take steps to obtain penalties against the company, 
but many of us have entirely dispensed with gas, relying upon having 
& proper continuous supply of electrical energy at standard pressure, 
and are put to very serious inconvenience, owing to the failure on the 
company's part to give the proper supply. We desire, therefore, to 
give you notice that if the supply is not remedied, we shall be com- 
pelled to take such steps as may be open to us to compel the company 
to carry out its obligations. The price charged for electrical energy 
in the City of London is higher than in any other part of London, 
and the fact of the energy being delivered below the staudard pres- 
sure, is to compel consumers to turn on more lamps without much 
more result than to increase the account payable to the company. 
If the company does not carry out its obligations, it cannot expect 
the customers to pay the rates charged. 


A communication to the Times says that the company has 
replied thus :— 


Gentlemen,—We are in receipt of your joint letter of 20th inst. 
You are correct in saying that the company is bound to give a con- 
stant supply at the standard pressure, but the liability is subject to 
the company being prevented from giving such a supply by iuevit- 
able accident or force majeure. We acknowledge that our customers 
recently have been justified in their complaints, which my board 
greatly regret. My board can only ask for the kind indulgence of the 
company's customers in the difficult position in which the company 
has been placed owing to delay on the part of the manufacturers to 
complete additional plant by the contract date, and to a series of 
accidents to machinery which could not be foreseen, and which were 
partly caused by the great strain put upon the existing plant by the 
enormous demand which there is at this time of the year between 
4.30 p.m. and 6.30 p.m. The board has always adopted the policy of 
looking well ahead, and ordering additional plant to be erected and 
ready for use long before it is likely to be required. This was done 
during the present year, and orders have lately been placed for addi- 
tional plant for the winter of 1900. All plant is liable to accidents, 
whether owned by municipalities or companies. The amount of worry 
and anxiety which the late inevitable accidents have occasioned to the 
board, and especially to the staff of the company, and for which they 
receive no sympathy, can only be appreciated by those who have 
undergone the strain. My board directed that no expense should be 
spared, and accordingly the company's engineering staff have worked 
unremittingly both day and night and week-day and Sunday to cope 
with the difficulties, and we hope with success, as you will have 
noticed that the pressure during the last day or two has been good. 
The accidents, &c., have caused great loss to the company, as the 
meters do not register properly when the pressure is low, and this is 
apart from the loss of reputation. Therefore, you will see that it is 
to the direct interest of the company to give а good supply. As 
regards price, my board have never regarded the question from the 
pt of view of a monopoly, as has lately been alleged ad nauseam. 

he rate of charge in the City is а question of cost of production and 
of the bigh capital outlay on all works, due to the conditions 
obtaining in the City of London. These conditions cannot be dealt 
with in a letter, but we shall be pleased to go fully into the matter 
with any consumers. The maximum price fixed by the Board of 
Trade and the Corporation is 8d. per unit, and, under the orders and 
the contracts the price can be charged until a cumalative dividend 
for all past years on all the capital employed in the undertaking has 
been paid. My board, however, have not done this, but have volun- 
tarily reduced the price, and will continue to adopt the same policy 
as the yearly financial results of the company warrant such a course. 
The dividends paid on the ordinary shares of the company have been 
as follows: —1891, nil; 1892, nil; 1893, nil; 1894, 24 per cent.; 
1895, 5 per cent.; 1896, 7 per cent. ; 1897, 10 per cent., or an average 
dividend over the series of years of £377 per cent. per annum only.— 
J. Окоп, Burr, Manager and Secretary. 


Electro-Chemistry in Switzerland.—A competition 
has just been opened by the Swiss Society of Chemical 
Industry for a treatise which shall be of service in aiding the 
development of the electro-chemical industry in Switzerland. 
À premium of 2,000 francs (£80) is being offered to the 
author of the work which shall be adjudged the best of those 
sent in. All competitors must send in their work by 
May Ist, 1900, to Herr Dr. Henry Szhaeppi, president, Die 
Schweizerisihe Gesellschaftfiir-Chemische Industrie, Mitlödi, 
Switzerland, from whom full particulars of the competition 
may be obtained, 


“The Greatest Discovery of the Age.” 


WHEN England set her navy afloat upon the sea, 
She had no anticipation of my great discovery, 
For tis I, the only I, that have made her ships but scrap, 
Any nation now may whip her, e’en the smallest on the map, 
By '' the greatest discovery of the age.” 
For the blowing up of navies will now be only fun. 
An exertion of my will or thought and, lo; the thing is done ; 
I’ve combined a wireless telegraph and torpedo dirigible 
In so evident a fashion, some say not patentable, 
My “ greatest discovery of the age.” 
I care not if the whole shebang was generally known, 
I'l be very much offended if 'tis not now my own. 
I'm a Christian and philosopher, as I have truly said ; 
The laurels of undying fame are resting on my head 
For “the greatest discovery of the age." 


And when I am offended, my forgiveness is complete 

When I get a full apology, with humbleness replete. 

I've put a stop to wars, but do not rest my claim 

On such a simple act as that for everlasting fame. 

My super-extra glory rests upon the arte of peace, 

I'm in for killing whales and sich and getting at their grease 
By my “ greatest discovery of the age.” 

I'm во struck on this my latest that my brain it fairly reels, 

And my head it gets to spinning as if 'twere hung on wheels. 

I had an oscillator once, a tanefal dynamo, 

А revolution 'twas to make, by vibrating to and fro. 
"I was a very great discovery of the age. 

But it died ere it was born and resteth as a myth, 

And its name now means some coils I experimented with 
As another great invention of the age. 

To shake the charge of mother earth, another scheme of mine 

Beats thunderstorms and earthquakes all along the line. 


But wait till 1900. О, won't the people talk, . 
When I blow up stuff at Paris, when I think so at New York. 


By my " greatest discovery of the age.” 
I’ve laboured with high frequency to publish and proclaim 
That I own some great discoveries, connected with my name; 
By high-potential discourse I've tried to bring to light 
That there weren’t any others who contributed a mite 
To such very great discoveries of the age. 
But the shade of Cabanellas, and of many others too, 
Are upsetting my endeavours and proving my hoodoo. 
I content myself in this, that the papers of the day 
Will print my schemes sensational and boom me by the way 
As “the greatest discovery of the age.” 
— Western Electrician. 


Compression in Steam Cylinders.—Following on a 
previous article, the opinion is arrived at by the 
Engineer that compression is economically neutral in 
effect in practical steam engines, whatever truth there 
may be in Rankine or Zeuner, who neither fully 
realised the actual conditions of the cylinder or the 
influence of its walls. Tie full effect of compression can, 
after all, in our opinion, only be explained, or attempted 
to be explained, after careful testa with different qualities of 
steam, wet, dry, and superheated. On this more than any- 
thing will depend the result of compression. As a rule, 
practical men nave taken the middle course, and while avoid- 
ing the square corner, have also compressed to a degree 
very much below that of the initial pressure, Compress to 
the atmospheric line, or a trifle above it, was once the rule 
for mill engines of large power, and this would generally 
provide easy and comfortable running, whjch, after all, is 
always a desideratum. In slow running engines the relaticn 
of weight of parts to steam pressure, is not considered, and 
is of small moment, and the shocks of starting and sto piug 
the piston, &c., have been bast dealt with by a moderate ie 
of compression. That, with much water in the cylinder, a 
higher ratio of compression results only in liquefaction 
beyond a critical point, is, we take it, proof that the 
benefit of compression, apart from mechanical effects 
must be a function of steam quality. The water in 
the cylinder cannot be hotter than the cylinder, and will be 
somewhere between the temperature of che cylinder and of 
the exhaust pipe, so that a good deal of compression indeed 
would be necessary to give the heat necessary to vaporise 
this. A study of а steam table will show how liquefaction 
may be produced, while the readiness to liquefy is plainly 
shown on the diagram by a loop or dip on the rising line, 
by no means always due to valve or piston leakage, though 
alwaya to be looked at suspiciously, where abnormally low 
expansion curves are present at the same time, 
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The Position of the Copper Markets,—Supplementing 
the remarks made last week on the subject of copper, we 
should like to accentuate certain facts for the benefit of the 
consumer. To a great extent users of copper look to America 
to relieve the tension that exists at the moment, but it must 
not be forgotten that the United States is increasing enor- 
mously in copper consumption, and there are few signs of 
augmented supplies from anywhere. American production 
ia November last shows a very large falling off, and as 
present prices offer immense inducements to produce and 
supply, there is no reason to suppose that there is any 
accumulation of stocks whatever, It is posible that the 
figures given at the end of this month will show 
an increase compared with November, for it is expected that 
two cargoes of ore may arrive in time to b» included in the 
monthly figures. This, in all likelihood, may lead to a 
slight set back, but it must not be overlooked that the whole 
of this copper is already sold and will be taken straightway 
out of stock by the end of January. Should this set back 
really occur, it would afford a favourable opportunity for copper 
consumers to buy. On going to press the price of G.M Bs. 
is £57 38. 9d. for cash and £57 118, 3d. forward—the 
highest point touchel this year. We understand that in 
November and Decamber 2,000 tons of American bars were put 
in etock in Liverpool, thus temporarily swelling the figures, 
and making a slight increase, but the whole of these bars were 
sold, and will be all out by the end of February. There is 
the strongest evidence that present prices are not checking 
consumption in the least, ав а matter of fact it is increasing 
from day to day, and when one considers the enormous 
boom in electrical enterprise that is being effected, there is 
nothing to suggest a lowering in the price of copper unless 
the supplies are greatly increased. Under the circum- 
stances we should not be surprised to see G.M.Bs up to 60. 
We believe that not only the electrical industry but also 
Copper producers are inclined to under-estimate the demand 
for copper that is likely to arise during the next two years in 
this country. The principal work in electric lighting and 
traction has yet to be done, and the electrical contracts in 


hand at the moment will eventually compel large purchases 
of copper. 


The Underground Trolley in a Snowstorm.—The 
New York underground trolley system underwent the severest 
test since its inauguration on November 26th and 27th, 
when the severe snowstorm occurred. The complete or 
partial paralysis of traffic on some of the lines would seem 
ut first sight to suggest a failure of the underground trolley 
under such conditions, but a review of all the circumstances 
shows that the new system lived up to its promises and did 
as well as could be reasonably expected. The delay in the 
running of the cars lasted from four hours in the case of 
some lines to a whole day in the case of others. The 
Scientific American says that the blockade is explained very 
largely by the fact that such a heavy snowfall as 12 inches 
was not looked for so early in the season, and the company 
was to some extent taken unawares, and was not able to con- 
centrate its snow ploughs upon the various lines in sufficient 
force to keep them all open. Another fact that worked 
against the system was that the formation of ice on the rails 
caused the wheels to slip and bronght the cars to a standstill. 
In this connection our contemporary is surprised to note 
that a New York electrical journal falls into the extra- 
ordinary error of stating that the ice on the rails prevented 
contact between them and the wheels, “ thus preventing the 
establishment of a circuit.” It is one of the chief merits of 
the underground trolley that both the feeder and return 
lines are placed in the conduit, and the current does not 
have to pass through the track and the wheels. Slipping of 
the wheels is a contingency to which every form of motor, 
whether steam, compressed air, or electric, is liable, and a 
blockade due to this canse does not reflect in any way upon 
the underground system as such. 


tion.—A South African paper says that at the 
half-yearly meeting of the South African Association of 
Electrical Engineers lately held in Johannesburg, the presi- 
dent, in the name of the Association, presented Mr. Pask, the 


secretary, with a gold watch in recognition of the work he 
had done for the Society. 


Another New Engine.—The Dow engine is described in 
the Electrical World, of New York, as the invention of Mr. 
J. Dow, who was associated with Corliss. Mr. Dow uses two 
cylinders, side by side, with cranks at 180°, and he makes up 
the weight of the H.P. piston by means of lead to balance 
the L.P. piston. The engine is thus a double vertical com- 
pound, using steam at 130 lbs., and running at 150 revolu- 
tions. The cylinders are placed closely side by side, with 
short connections, and no receiver, but with direct expansion 
(on what we are accustomed to consider the Woolf system) 
from cylinder to cylinder. Thus the H.P. cylinder has in it 
the full range of temperature from boiler to condenser, and 
one of the advantages of compound working is sacrificed, 
viz., the division of the range of temperatute between two 
cylinders. There are four valves for the two cylinders, 


hese are all placed between the cylinders, Steam enters. 


inside the valves from their ends, and escapes outside them. 
They are all worked by a single wrist plate, and 
have a cut-off movement actuated from the crosshead, 
which drives a slotted link, on which is a block conirolled 
by the governor. Indicator diagrams are illustrated for 
the engine worked both with and without receiver, the latter 
of which are not the cards one would expect to obtain, the 
H.P. and L.P. cards being inconsistent. A full description 


is to be found in the Proceedings of the Engineers’ Club of 


Philadeiphia, Апу advantage of this engine must come from 
compactness of its cylindess and hardly from its system of 
working steam, whereby the hot cylinder is exposed to the 
marimum possible range of temperature. We cannot see 
that the system of continuous expansion can be justified on 
thermal rea ons, however much it may be excused when the 
construction of an engine demands it for reasons of sim- 
plicity. Mr. Dow looks on a receiver as merely а heat 
radiator, aud it is quite possible to throw away by a badly 
arranged receiver more than can be saved by its use. Mr. 
Dow evidently believes in compounding, for what it saves in 
mechanical stresses, for he uses his first cylinder simply as a 
measuring pot. He is always sure of & minimum range of 
expansion, or otherwise he might as well have worked two 
Н.Р. cylinders side by side, and while seeking a simple 
structure have abolished the difference of cylinder diameter, 


ash lead weighted of piston, &c., and possibly two of the four 
valves. 


The Electrolytic Indigo Vat.—There is an important 
paper on this subject by A. Binz in the Zeitschrift für 
Elektrochemie, V., (1), 5—9, who points out that previous 
attempts to effect the electrolytic reduction or hydro- 
generation of indigotin have not met with much suooets. 
The preparation of an indigo vat or the transformation of 
indigotin into indigo-white, by means of zino dust and 
alkali, is usually represented by the equation :— 

Ci, Hy N, О, + Hz = С Has Ns Os. 
In confirmation of the results obtained by Goppelaroeder, 
the author finds that electrolytic hydrogen can, to a limited 
extent, reduce indigotin to indigo-white. Zino, however, 
acts much more rapidly, and he concludes that in the ordi- 
nary indigo vat (zinc and alkali) the colouring matter 18 
attacked and transformed directly by the metal itself. A weak 
vat can be obtained on electrolysis by using a zinc anode, but 
very soon a point is reached when the sodium indigo-white 
itself begins to conduct, and this is accompanied by the 
re-formation of indigotin at the anode, so that the pro- 


cess cannot proceed bsyond a certain limit. For practical 


purposes, therefore, it is necessary to employ a cathode vat 
which can be separated from the anode Cou pA tent by 
means of а porous diaphragm. But instead of using electro- 
lytic hydrogen as the active agent for the production of an 
indigo vat, it would seem as if better results could be 
obtained by liberating zinc directly at the cathode. Since 
the solution must be alkaline, the proper electrolyte for the 


purpose is sodium zincate. Details are promised in a future 
communication. 


Search Lights for the Defence of the Thames.— 
The Globe says that orders have been issued for a permanent 
electric searchlight station to be built on the Sheerness 
Esplanade, in connection with the echeme for the defences to 
the Rivers and Medway. The site chosen, about 


300 yards from the fortifications, commands the estuary of 
the two rivere. К 
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The Nernst Lamp.—This lamp, the general nature of 
which we have described more t once, was recently 
noticed in the Frankfurter Zeitung, which illustrated some 
new arrangements, As our readers will be aware, the source 
of light in the Nernst lamp is a rod of magnesia, rendered 
incandescent by the passage of an electric current. Before, 
however, the current can pasa, the resistanoe of the magnesia 
must be reduced by heating it from an external source of 
heat. One of the arrangements for carrying this out із 
shown in fig. 1. The magneria, 4, is placed in the focus of 
a reflector, c, on the inner side of which is a spiral wire of 
platinum, р, which, when brought to incandescence by а 


ourrent, produces heat sufficient to render the magnesia a 
conductor. A current is then passed directly through the 
oxide by the wire, B, and the current in the spiral is shut off. 
A more complicated form of the lamp is shown in fig. 2. 


Here the magnes ia, д, is placed within a cylinder, c, which 
also encloses a platinum spiral, D. As soon as the incandes- 
cent spiral has heated the magnesia sufficiently, a current is 
passed through the oxide by the wire, в. In this circuit is a 
solenoid, d, which, on being energieed, draws down the iron 
oore, E, and lowers the now incandescent magnesia out of the 
cylinder. When the current is switched off, the pull of the 
solenoid stope, and spring, F, raises the iron bar and mag- 
nesia to their former positions. Prof. Nernst claims that his 
lamp gives the same amount of light as the ordinary incan- 
descent at one-third the cost; the light is purer, and no 
vacuum tubs is rcquired. 


Degrees in Demand!—The New York Journal of 
Commerce has the following amusing item of informa- 
tion :—“ A gentleman in Philadelphia has received from a 
firm in Rio de Janeiro an inquiry for some person or institu- 
tion that would supply degrees in medicine, law, dentistry 
and civil engineering, with information as to prices. The 
praotice of these professions in Brazil requires a diploma or a 
degree, and those of foreign institutions are accepted. It 
appears that there are in Brazil many gentlemen who desire 
to practice these professions, but have not studied them, and 
do not care to spend the time and money necessary for 
acquiring a knowledge of them. Much as we are interested 
in seeing the export trade increase, we should be sorry to 
learn that an item among our раша to Brazil consisted 


of literary degrees or professional diplomas,” 


One Way for Finding a Short Circuit.—Mr. A. F. 
Dobbs, in the New York Electrical Engineer says :—" In 
constructing the strings of electric lights which were 
festooned across the streets of Chicago during the Peace 
Jubilee of October 16—18th, the strings consisting of 100 
lighta each were made up ina long basement cellar. It would 
happen occasionally that a socket would be found that short 
circuited the string. An examination of the sockets did not 
always reveal the cause of the trouble, and at first it was 
thought that the socket could be burnt out by hrowing 


A Shore Crew) 
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current from the street mains into the string, but after blowing 
out two or three 150-ampere fuses that plan was abandoned. 
Then one of the wiremen got an idea, hunted up a pocket 
compass and connected up the line, as shown in the figure. 
A circuit of eight house lights was detached on one side from 
the service block and connected through the loop made by 
the short circuit. The compass was then alid along over the 
string, the needle giving a wide deflection till the short- 
circuited socket was reached (A), when it stopped and swung 
back to its normal position. This plan is simple, cheap, 
convenient and applicable in many casee," 


Extraction of Gold and the Cyanide Process.—In 
a résumé of the cyanide process by T. K. Rose, in Science 
Progress, 1898, 7, 807—818, the author discusses the fact 
that solution of the gold does not take place in the absence 
of oxygen or an oxidising agent. It is doubtful whether the 
efficiency of ferrio chloride and halogens is due to their 
oxidising power or to their direct affinity for potassium, In 
most cases with tailings poor with gold and free from 
sulphides, the air entangled in the ore is sufficient, whilst 
with ordinary pyritio tailings oxygen is generally supplied by 
“doubled treatment,” aeration taking place during the 
draining off of the first solution. The most difficult materials 
to treat are slimes containing ferrous sulphide, which results 
from the decomposition of pyrites during the accumulation 
of theslimes, Theeeslimes must be thoroughly oxidised by 
mechanical aeration, and, if necessary, by permanganate of 
potash. On the other hand, an abandance of oxygen means 
a large destruction of cyanide, and jadgment must be used 
to obtain the most economical result. The author discusses 
the subject of dilation, pointing out that a dilute solution is 
just as efficient as a strong one if the supply of oxygen be not 
increased as well as the concentration. With slimy ores, 
which, owing to mechanical difficulties, require prolonged 
treatment, there is no necessity to hasten the solution of the 
gold, and it is better to use a dilate cyanide solution which 
euffers leas waste than a strong one. The objection formerly 
raised, that the gold could not be entirely recovered from a 
dilute cyanide solution by means of zino, has been overcome 
by using the zino in threads with a very large surface and by 
prolonged contact. The electrical processes for the precipi- 
tation of the gold have been of immense benefit in the treat- 
ment of very dilute solutions, but the electrodes must be 
large and very close together to overcome the great resistance 
of the dilute liquid. Anodes of iron or lead peroxide and 
cathedes of sheet lead are used, and it is best to have a slight 
excess of potassium cyanide present to prevent the precipi- 
tation of gold cyanide along with the Prusaian-blue prodaced, 
Very clayey slimes have recently been successfully treated b 
circulation as a pulp with very dilute oyanidesolation throug 
a centrifugal pamp with admission of air, and subsequent 
settling in large vate, and filtration of the decanted liquid 
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Hill Climbing Motor Car Tests.—The hill-climbing 
testa of the French Automobile Club took place on November 
27th, and appear to demonstrate very considerable capacity 
оп the part of many ofithe vehicles. The hill surmounted 
was that at Chanteloup, near Paris, the slope of which varies 
up to 11 per cent., or nearly во, or, as we should say, 1 in 9. 
The length of the hill is 1,800 km.—a distance covered in 
8 minutes 52 seconds by the winner, M. Jenatzy, with an 
electric carriage. The 3 was very powerful. The 
total weight of car was 1,800 k., and over 28 Н.Р. was 
developed in places, which seems enormous, and Mr. Farman, 
to whose account in Industries we are indebted for the 
figures, considers any longer duration would have completely 
disabled the batterier, whereas petroleum cars would have 
gone on all right. Eleven of the contestants did the journey 
under 5 minutes, the remainder tailing off to a maximum of 
nearly 28 minutes. The second vehicle required only 10 seconds 
longer than the electrical car. It was a single-seat Bollée 
Voiturette, and had a motor of 8 H.P. The speed of the 
winner was nearly an average of 30 km. rer hour—a most 
respectable performance, as, indeed, were all the runs under 
5 miuutes, for they represent speeds of above 21 km. per 
hour, or about 14 miles. If autocars will run at this speed 
up grades of from 8 to 10 per cent. with motive power of 
reasonable dimensions, the futura of such cara must be 
good. There were 45 vehicles in the competition, and over 
200 vehicles present in all. Mr. Farman is himself a 
petroleum vehicle man, and may be biassed against the 
electrical vehicle, which he affirms would have been disabled 
by an hour's similar contest. It must, of course, be some 
time befora electrical vehicles can have so wide a range as 
petroleum care, the success of which will not have a retarding 
effect on electrical cara, but, on the contrary, will tend to their 
extension and will assist to familiarise the public with motor 
cars generally. 


The Action of the Silent Electric Discharge on 
Liquid Dielectries.—Marcellin P. E. Berthelot describes 
in the Comptes Rendus (vide Vol. cxxvi., page 691), some ex- 
periments carried out in order to determine the action of the 
silent electric discharge on liquid dielectrics. Dry tereben- 
thene, when subjected to the action of the silent electric 
discharge, yields a small quantity of diterebenthene, but 
otherwise remains unaltered. Olive oil yields a small 
quantity of a blackish product insoluble in ether, oil, and all 
the various solvents. Except for the difference in colour, it 
resembles the polymeride formed in presence of nitrogen. 
Alcohol, when the action is prolonged, yields hydrogen and 
ethane, and the liquid contains some aldehyde and a hydro- 
carbon which seemingly contains Jess hydrogen than the 
olefinea, and has a feeble action on ammoniacal silver nitrate. 


A Successful German Lighting Station.—The annual 
meeting of the shareholders iu the Berliner Electricitäts 
Werke took place on October 31st last. The results of the 
operations of the lighting plant for the year 1897-8 permitted 
a dividend of 13 per cent. to be paid, as against 129 per 

‘cent. in the previous year. During the first quarter of the 
current year the daily consumption of electrical energy for 
lighting or other purposes was increased by 1,000 kw., and 
orders for connections equal to 1,460 kw. are in hand. The 
question of the transfer of the works to the city authorities 
is still unsettled, owing to disagreement as to the terms of 
purchase. Mr. John S. Raworth would doubtless argue that 
the consumers would benefit if it remained unsettled for au 

indefinite period, but the worthy shopkeepers and other con- 
sumers of Berlin ro doubt think that a portion of the 13 per 
cent. dividend may be transferred to their own pockets by a 
judicious purchase scheme and wiee management of the works 
afterwards, and we cannot say that we altogether disagree with 
this opinion. 


Diathermanicy of Various Insulating Materials.— 
Ат interesting comparison of the insulating action of various 
materials has been instituted by Prof. Carpenter, says the 
Schweizerische Bau Zeitung. If the loss of heat of a non- 
enclosed pipe is taken as 1, the following rotation of figures 
is obtained for the effect of the insulating agents :—Pale 


gray lead paint coat, 1:267 ; asphalt coat, 1°135; two layers 
of asbestos paper, 0777 ; one layer of asbestos board, 0:594 ; 
four layers of asbestos board, 0:503; a wooden pipe, 0:820; 
magnesia, applied as paste, 0:224; slag wool, felty, 0209; 
asbestos, mixed with. felt, 0208 ; slag wool, fibrous, 0:203; 
asbestos with sponge, 0180; two layers of asbestos paper, 
2:5 millimetres felt, 0:170. Consequently, the escape of 
heat seems to be increased by lead paints and asphalt peint. 
Remarkable is the slight increase in the imperviousness in 
using four layers of asbestos board, as compared with the 


results obtained by the use of only one layer.—Scientyfic 
American, 


Researches on the Variations of Spectra in Mag- 
netic Fields.—In the Comptes Rendus (vide Vol. oxxvi., 
page 997) Messrs. Henri Becquerel and Henri Deslandres 
describe some researches, the object of which was to extend 
the observations of Lorentz and Zeeman, Cornu and 
Michelson on the variations observed in spectra when the 
luminous bodies are within a strong magnetic field. They 
fiad that, under the influence of the field, a line may be split 
up in such a way that components polarised in a plane per- 
pendicularly to the field enclose the components polarised in 
& plane parallel with the field, this being a mode of division 
which was not described by Michelson, and which is con- 
trary to that usually observed. Special attention was given 
to the spectrum of iron, and the following table showa the 


influence of the magnetic field on a portion of the spectram 
between A 387 and A 382. 


DIFFERENCES OF Wave-LENGTH IN THE MaGNETIC FIELD. 
LiwxEs PoLABISgD IN A PLANE. 
Normal wave-lengths. 


3,872 61 


Normal to the field. Parallel with the field. 


0-207 0:383 
3,865 65 0 368 0 

3,860 03 0 0:369 
3,858 40 (Ni) 0 0:293 
3,856 49 0 0:355 
3,850:10 0 0 

3,84119 0 0184 
3.840 58 0 0159 
3 834 37 0 0:230 
3.824 58 0 0:360 
3,820°64 0 0 287 


It is noteworthy that the line, 3,850°10, does not become 
multiplied, although the neighbouring lines show the 
phenomenon. The line, 3,865 65, is resolved into à triplet, 
but, unlike other lines, it shows a distinct sub-division in 
the spectrum polarised in a plant normal to the field, and a 
slight thickening in the spectrum polarised in a plane parallel 
with the field. These peculiarities show that a magnetic 
field may render evident differences us yet unobserved 
between the lines of one and the same element or between 
lines of the same spectrum, and the authors suggest that 
some of the spectral lines not hitherto recognised as belong- 
ing to any particular substance may really be due to the 
effects of magnetic influence. The carbon band at A 388 
found in the spectra of the sun and of comets, and remark- 
able for the number and regular order of ita component linee, 
shows no recognisable splitting up or enlargement of the 
lines in a magnetic field, although the calcium lines, under 
the eame conditions, show the usual sub-division. Zeeman 
found no alteration in the bands of iodine. All the observa- 
tions hitherto made seem to show that the influence of the 


magnetic field is greatest in the case of lines of high wave 
length. 


Employers’ Parliamentary Council.—A council has 
been formed representing the employers’ associations of the 
United Kingdom, with the intention of watching the intro- 
duction into the House of all Bills affecting employers. 
Anything more ridiculous than the latest Employers 
Liability Act of the present Government it would be 
difficult to conceive. The mischief ought to be repaired, 
and we hope the Parliamentary Council will take the matter 
in hand, as well as try to prevent any such fature errors. 


Electric Haulage on Canals.—It has been definitely 


decided to establish a system of electric haulage on the canal 
between Brussels and Seneffe. 
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Chemical Equilibrium and Electromotive Force.— 
In the galvanic chain, thallium in thallium chloride, potas- 
sium chloride, potassium thiocyanate, thallium in thallium 
thiocyanate, the reaction may be represented by T, C, + 
SON’ = Cl’ + T, SON, and if the ratio of the equilibrium 
concentrations of chlorine and thiocyanate ions = X, and the 
ratio of these ions actually present — a, then the electro- 
motive force is given by the expression = RT Г log. k/a. 
From determinations of the E.M.F., therefore, the ratio of 
the equilibrium concentrations may be calculated. The values 
so obtained were compared with those obtained chemically, 
the numbers being :— 


— — — — ——4— — — —€—— 


| 
' Chemically found 


Temperature. Electrically found ratios. ratio. 
39 9? ; 0:87 0:88 | 0:85 
90:0 1:27 1°25 | 1 24 


= . — — — 


The above reaction is attended with the heat development 
of + 81°8 K, and from this the temperature coefficient of 
the equilibrium constant may be deduced by the expression 
log. K — log. K =g R (1 T — 1T), and the temperature 
coefficient of the E. M. F. by the expression (—9) T = 44 T. 
The values К/К and K K so obtained agree well with the 
chemically found values, and the temperature at which К = 1 
is found to be (1) 31:2?, (2) 32:5?, whilst the temperature at 
which the change in direction of the current occurs agrees 
well with the found temperature in each of the galvanic 
chains examined. The above is an abstract of a paper by 
Carl Knupffer in the Zeilschriſt für Physikalische Chemie, 


1898, 26, 255—985. 


Physical Changes Induced by Light.—The physical 
changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules. 
Examples of the first class are collected, and show that the 
general nature of the change is from a maleinoid to a 
fumaroid form, the original compound possessing in all cases 


the greater solubility and lower boiling and melting points. 


The second class of changes are those of polymerisation, in 
which, however, the actual formation of double or multiple 
molecules is not necessary, but only a greater volume concen- 
tration of molecules. In all caser, and a large number of 
examples are adduced, the polymeride is distinguished from 
the monomeride by (1) smaller vapour pressure, (2) higher 
melting and boiling pointe, (3) emaller solubility, (4) lower 
specific heat; its formation is always exothermic, and by 
increase of temperature it is again converted to the mono- 
meride. In changes induced in organic compounds it is 
noticeable that the change is always associated with a double 
or treble linking, and Max Rolof considers that the action 
of light cannot be regarded as & mere mechanical disturbance 
of the molecule, but that the explanation must be sought in 
the influence of electro-magnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently asso- 
ciated with the polymerisation and the reverse change, and 
both phosphorescence and fluorescence appear to be due to 
the formation of polymerides, which are re-converted to the 
monomerides with luminescence. The crystal colourations 
are probably due to similar causes, and in the case of sodium 


. and potassium chloride, are connected with the production of 
_trivalent chloride. In many cases the phenomena occur best 


in the presence of small quantitites of impurities, and the 
author oonsiders the effect of the latter to be that of a 
* gensitiser," bat full consideration is postponed. The above 
18 an abstract of а paper by Max Roloff in the Zeitschrift 
für Physikalische Chemie, 1898, 26, 837—861. 


NEW COMPANIES REGISTERED. 


Col C. кеи Are Lamp and Incandescent Maatle 
pany ed (59,963).— This com was registered on 
December 19th, with E capital of £60,000 in £1 ihares, to acquire, 


don, and work certain patents and rights relating to electric lighting, 


to adopt an agreement with Ferdinand Fanta, and to carry on the 
business of electrical engineers and contractors, electric] lamp and 


fittings manufacturers, &c. The first subscribers (each with one 
share) are:—Walter H. Phillips, 18, Kennington Park Road, В.Е, 
electrical wireman; Edgar C. Bowtell, 39, Brooke Road, N., clerk ; 
Joseph C. Coates, 202, Gascoigne Road, Barking, Е, clerk; C. R. 
Thorpe, 3, Trinity Road, Wood Green, N., clerk; H. M. Merrill, 
Manchester Street, Brighton, accountant; W. Herbert, 1, Lombard 
Court, E. O., accountant; B. Е. Ball, 113, Avenell Road, Highbury, 
clerk. The first directors (to number not less tban three nor more 
than seven) are to be nominated by the subscribers ; qualification, 
£50. Registered office, 97, Queen Victoria Street, London, E.O. 


Pearson Fire Alarm Indicator, Limited (59,967).— 
This company was registered on December 19th, with & capital of 
£150,000 in £1 shares, to acquire the benefit of three inventions 
known ав tbe Pearson Automatic Fire Indicator, the Pearson Auto- 
matic Box Telegraph Fire Alarm Indicator, and the Pearson Auto- 
matic Railway Signal, to adopt an agreement with Henry Gamman 
and Richard Pearson, and to carry on the business of mecbanical and 
electrical engineers, iron and brass founders, and manufacturers of 
and dealers in fire indicators, fire extinguishers, fire engines, agri- 
cultural implements, tools, &c. The first subscribers (each with one 
share) are:—H. Gamman, Woldingham Dene, Surrey, gentleman: 
R. Pearson, 100, St Martin's Lane, W.C., electrician; C. Beadle, 
Belvedere, Kent, merchant; A. J. Н. Wills, 53, Holborn Viaduct, 


E. O., gentleman; C. F. Torrey, 108, Fenchurch Street, E.C., steam- 


ship manager; C. Fane, 98, Leadenhall Street, E.O., engineer; L. 
Nevill, 25, Old Broad Street, E.O., solicitor. The number af directors 
ia not to be less than three nor more than seven; the first are the 
Hon. Lionel Holland, Henry Gamman, and Richard Pearson; quali- 
fication, £1,000; remuneration, £100 each per annum, and £150 for 
the chairman. 


Kidderminster and District Electric Lighting and 
Traction Company, Limited (59,972).— This company was 
registered on December 19th, with & capital of £100,000 in £10 
shares (5,000 preference), to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, 
electrical apparatus manufacturers, mechanical and chemical 
engineers, tramway and light railway proprietors, carriers, &c. The 
first subscribers (each with one share) are :— Emile Garcke, managing 
director; George Stevens, secretary; Charles H. Dade, assistant 
secretary; Charles H. Gadsby, contract engineer ; W. Howard Smith, 
engineer; О. Walmsley, accountant; and Henry M. Sayers, power 
engineer; all of Donnington House, Norfolk Street, W.O., and all 
connected with tbe British Electric Traction Company, Limited. 
The number of directors is not to be leas than three nor more than 
five. The subscribers are to appoint the first; qualification, £100; 
remuneration as fixed by the company. Registered office, Donnington 
House, Norfolk Street, Strand, W.C. 


Back & Co, Limited (60,005).—This company was 
registered on December 20th, with a capital of £2,000 in. £1 shares 
(1,000 £5 per cent. cumulative preference), to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity, motor car builders, metal workers, £c. The first subscribers 

each with one share) are :—Harry T. Underwood, Brentford House, 

rentford, merchant; John H. Bailey, White Stile Road, Brentford, 
clerk; W. R. Whitehead, 278, High Street, Brentford, clerk; W. G. 
Brown, 7, White Stile Road, Brentford, clerk; Mrs. Catherine J. 
Buck, and Albert G. R. Buck, electrical engineer, of 18, Thornton 
Avenue, Chiswick; Ernest A. Hill 17, St. George's Terrace, 
Gloucester Road, 8.W., electrical engineer. The first directors (to 
number not less than two nor more than five) are Harry T. 
Underwood and Albert G. R. Buck; qualification, £100; remunera- 


tion as the company may determine. 
* Hart" Accumulator Company, Limited (60,059). 


This company was registered on December 23rd, with a capital of 


£40,000 in £1 shares, to acquire the business of the Hart Secondary 
Battery Syndicate, Limited, carried on at Stratford, West Ham, to 
adopt an agreement with the Hart Secondary Battery Syndicate, 
Limited, Samuel W. Hart and Edward J. Olark, and to carry on the 
business of an Electric Lighting, Heating and Power Company. The 
first. subscribers (each with one share) are: —8. W. Hart, Oakdene, 
South Woodford, gentleman; George A. Bacon, Addison House, 
Muswell Hill, N., gentleman; John G. Abraham, Grove ge, 
Maswell Hill, N., surveyor; George B. Kidd, 229, Romford Road, 
Forest Gate, licensed victualler; Leslie W. Spratt, 369, Romford 
Road, Forest Gate, draper; George Hay, The Chestnuts, Stratford, 
E., confectioner ; Ernest H. White, 127, Portedown Road, Maida 
Vale, W., clerk. The first directors (to number not less than three 
nor more than five) are to be nominated by the subscribers; qualifi- 
cation, £500; remuneration, £500 per annum divisible. Registered 


office, 75, Coleman Street, E C. 


^ Aberdeen Electrical Company, Limited (4,095).—This 
company was registered in Edinburgh on December 21st, with a capital 
of £10,000 in £1 shares, to acquire and carry on the business of an elec- 
trical engineer now carried on by Richard G. Botting, at Aberdeen. 
The first subscribers (each with one share) аге :—John Edwards, 58, 
Bridge Street, Aberdeen, wholesale merchant; George England, 8, 
Bridge Street, Aberdeen, wholesale merchant; George Rainst and 
John McBain, 38, Union Street, Aberdeen, chartered accountants ; 
Wm. Ironside, О.О., 3, Golden Square, Aberdeen; A. Ledingham, 16, 
Bridge Street, Aberdeen, solicitor; R. G. Botting, 51, School Hull, 
Aberdeen, engineer. The first directors (to number not less than 
three nor more than seven) are John Edwards, George England, Wm. 
Ironside, and Alex. Led ingham; qualification, 100 shares; remunera- 
tion as fixed by the company. Registered office, 51, School Hill, 
Aberdeen 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crystal Electric Lamp and Rose & Bird, Limited 
(68,218).—This company’s statutory return was filed on December 
Stb. The capital js £50,000 in £1 sbares (10,000 preference). 
99,760 ordinary and 6,000 preference have been taken up, and 39,743 
of tbe ordinary and 1,000 preference are considered as folly paid; 
£1 per share bas been called on 7 ordinary and 5,000 preferer.ce, and 
£5,000 has been paid, leaving £7 in arrears. 


A. Hirst & Son, Limited (57,889), Electrical 
engineers of Dewsbury.—This company's statutory return was filed 
on October 19th. The capital is £5,000 in £10 shares (100 prefer- 
enee); 800 ordinary bave been taken up and issued as fully paid, 
nile 80 preference shsres bave been subscribed for and paid in 


Alliance Electrical Company, Limited (57.770).— 
This company’s statutory return was filed on November 3rd, when 


7 shares were taken up out of a capital of £1,000 in £1 shares and paid 
for in full, 


-————E 


CITY NOTES. 


Douglas Southern. Electric Tram ways, Limited. 


"THE report of the directors of the D:uglas Southern Electric Tram- 
ways, Limited, for the year ended О tober 91st last, to be submitted 
to the third annual meeting to be held at Manchester on Tuesday, 
states that the duration of tbe season was 132 days, and tbe total 
miles run amounted to 40,963, and 94,173 passengers were carried. 
The grose traffic receipts amounted to £4,136, from which is deducted 
£689, tolis payable to the Donglas Head Marine Drive, Limited, 
leaving net passenger receipts £3,446, to which is added sundry dis- 
counts, &c., £11, bringing the total net receipts to £3,458. The 
directors regret that the receipts were not much larger, but upfortu- 
nately, with the exception of the first Monday in August (Bank 
Holiday), the Easter, Whitsuntide, and August holiday weeks were 
marked by rain and stormy weather, and consequently proved unre- 
munerative. The daily service was well maintained thoughout the 
season, and no accidents to life, limb, or rolling stock occurred. The 
directors bave written off the whole of the formation expenses— 
£600, and also a sum of £300. The latter rum represents the damages 
paid to the Douglas Head Marine Drive through failure to 
complete the works and keep the line open during the season 
of 1896. It was thought thie account would he recoverable 
from the contractors, and it appeared in last year's accounts iae 
an asret, but upon going into the matter, it was deemed advisable 
not to press the claim. The Board bave, therefore, charged both 
this, and the formation expenses (£600) to this year's profit and loss 
account, thinking it much wiser to write off these items, as they do 
not represent tangible assets, and, consequently, future balance- 
sheets wiil not be handicapped by them. The line and property have 
been kept in а thorough state of repair, and the sum of £303 has been 
spent ont of this year's revenue in imprcving snd repairing the per- 
manent way. Notwithstanding these heavy charges against revenue, 
amounting to £1,203, there is & balance, being profit for the year, of 
£91, which, being added to £260, brought forward from 1897, leaves 
a balance of £351. All accounts against the company have been paid, 
and it will commence the new season free from debt, and with a 
balanoe in band. Althougb no dividend will be recommended this 
year, itis boped that by clearing the above obligations out of the 
accounts there will be every bope next year of a full dividend upon 
he preference shares, and, if the season is a fine one, there will be a 


t 
good chance of there being a balance left over for the ordinary share- 
holders. 


Smithfield Markets Electric Supply Company. 


Tux first ordinary general meeting of the Smithfield Markets Electric 
Bupply Company, Limited, was held at Winchester House last Friday, 
Mr J. Browne Martin in the chair. 

The CRAIBMAN thought that it would be known to most of them 
that something like а year sgo tbis company purchased the undertaking 
of the Smithfield Electric Construction Company. When tbe present 
company came into poseession they found that the macbivery, and 
every appliance in connection with ir, bad had а good deal «f wear, 
and had not been kept up to date. They therefore at once tet to 
work to put their house »nto order. They employed the servic-s of a 
very eminent engineer, Mr. Coc per, and acting on his advice, they at 
once commenced to overhaul the machinery, and to supplement it 
where necessary. They bad also decided to put accumulators in, 
which would effect a saving of something like £500 a year. He was 
pleased to mention that nearly every shop in the new fish market 
pad now been connected, and they bad received instructions from 
the Corporation for the lighting of the old fish market, which 
would be reopened as a meat market early next year. This 
would considerably increase the output of the company. 
They would know that when they first took over this business there 


was an ent which had been made by the old ор 
supply elec in what was termed a lump sum. Tbat meant that 
any customer who was williog to pay a certain sum a year had eleo» 
tricity supplied, whether in large or small quantities, for that sum. 
It would be evident to everybody that in that case there would not 
be the care and supervision in using electricity that consumers would 
exercise when they had to pay by meter. The company, therefore, 
decided that they must supply in the ordinary way by meter. At 
the same time, they were very careful not to rub up their customers 
too much. In making a change of this kind there was always а good 
deal of criticism. With all their care, attention and courtesy, they 
lost a large namber of customers in the first place, but he was pleased 
to say that those gentlemen who left them had notonly come back, but 
in several cases had induced persons who were not customers before to 
take the current from this company. Possibly some people might say 
that they expected this company to go on much quicker than 

bad done, but they had been treading on delicate ground and thus 
altering the method of supply, and bad to becareful The building of 
the cold air store, which was delayed a considerable time, owing to 
certain constructional difficulties and arrangements with the County 
Council and other bodies, was now well forward, and the minimum 
rental of £1,500 a year commenced last Jone. The company had 
applied for several provisioual orders, and he thought that there was 
no doubt that they stcod a fair chance of getting one or more of them. 
The citizens of London must feel that if there was to be a second 
company introduced into the City, this company should get the pre- 
ference over any other. They were the only company. excepting the 
City of London Electric Lighting Company, tbat held any order in 
the City, and it appeared to them that it was only natural that if the 
City had had pressure put upon them by the Board of Trade and 
other authorities to grant an order to a competing company they 
would give this company what infiuence they could in support of 
their efforts to get the requisite powers. Over and above the City, 
they had applied for the Holborn and St. Luke’s districts, which 
were both exceedingly valuable electric lighting areas. His 
colleague (Mr. Schenck) and himself were very confident that the 
company would ultimately be of very much larger dimensions than it 


was now. They were neither of them new to the electric lighting 


industry, and the companies that he was on now that commenced in 
& very small way were now very large. There was a lot more that he 
would like to tell them, but in the interests of tha company of which 
they were all proprietors they would see that it was not always 
advisable to give the show away. He moved the adoption of the 
report and accounts. 

Mr. £BNzsT ScHENCK seconded the motion, and in the discussion 
which ensued Mr. Cox inferred that for the new undertakings at 
Mi Ed chairman had hinted large additional capital would be 
needed. 

The Онатвмам replied that with their present lar t th 
could do much additional work without fresh capital. mae ы 

The motion was afterwards carried. : 


Automatic Telephone Company, Limited, — The 
annual general meeting of this company was held last Friday at 
Winchester House under the presidency of Mr. Max Margowski. 
After some lengthy remarks from the chairman, a long and 
sonal discussion ensued, and at the close of the meeting t 


seemed to be some doubt as to whether the report bad been rejected 
or accepted. 


Cape Electric Tramways, Limited.—An interim divi- 
dend of 3 per cent., free of tax, has been declared. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad сошрапу тц receipts for the week 


ш December 2th, 1808, were £183 1бз.; aggregate to date, 


The Bristol Tramways and Carriage Company, Limited.—'The receipts for the 
week ending December 23rd, 1808, were 49,729 15s. 74.; corresponding 
period, 1801, 89,726 9s. 74.; increase, 28 6s. 

The and South London Railway Compahy.—The 

cember 25th, 1898, were 41,194; week ending 
£1,055; increase, £79; total receipts for half-year, 1898. 225,968; 
ing period, 1897, £25,117; increase, 2851. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the weed, 
end December 24th, 1898, were £146 7a, 8d.; week ending December 
95th, 1807, £87 19s. ta.; increase, £58 15s.; total receipta to date, 1898, 
£8,355 10s. Ва. Miles of track open week ending December 24th, 1808, 8 week 
ending December 25th, 1897, 3. Car miles run week ending December Mth, 
1898, 4,812; week ending December 25th, 1897, 2,086. umber of “н 
week ending December 24th, 1898, 11; week ending December 25th. 1807, 7. 


The Dublia United Tramways Company.— The receipts for the week ending 
Friday, December 28rd, 1898, were ss follows:—D. U. T. Co., horse сага, 
£2,495 17a. 9d.; ditto, electric cara, 2839 10s. 6d. ; D. S. D. Co., electric an 
£663 168. 8d.; total, £3,199 Вв. 6d; corresponding week last year—D. p . 
Co., horse cars, £9 862 Zs. 5d : ditto, electrio cars, #12 бв. 04.; 
р. 8. D. Co, electrio cars, £400 бв. Id.; total, £3,387 158. ; mt 
£111 8s. 6d.; aggregate to date, £98,762 4s. 8d.; aggregate to date The 
year, £91,650 1%8. 10d.; increase to date, £7,111 11s. 10d. Worked. — 11 
mileage open is 16 miles electrically, 28 miles by horses, as agains 


2 electrioally, and 51 miles by horses, for the corresponding period 
ast year. 


The Liverpool Overhead Railway Company. The receipts for the week ending 
December 25th, 1898, amounted to 21439 corresponding week last yea! 
£1,341 ; increase, 498. Ai 

The Bouth Staffordshire Tramways Company.—The receipts for the week en 
December 28rd, 1898, were £635 8s. 7d.; week ending December 24th, 187 
£664 бв. 5d.; aggregate receipts for 61 weeks, £82,168 68. 84.; last УА, 
£83,205 9s, ila. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock dena. 
Present or Closing Closing d 
Issue. НАМЕ. Share. the last three Lo то» 8 т ovs 
1 1896. | 1897 Highest.| Lowest. 
127,4001| African Direct Telegraph, 4 95 ii: 100 4 % | .. . 101 —106 [101 —105 vy 
25,000 Amazon Telegraph, shares 10 eee • 8 — 4 8 тт? 4 ave een 
125,000 Do. do 5% Debs. Red. . 100 | ... 92 — 96 92 — 95 . P 
905,560} Anglo-American Telegraph s jn es Stock 2 9si£2 18s| 8 64 — 67 65 — 67 m " 
8,047,2201 Do. o. 6 Pref. sete 7 Stock A 188125 6в| 6 115 —116 116 —117 116} | 115 
8,047, 2201 Do. do. Deferred... КРА "X ... |Stock| .... ku .. | 16 — 16h 162— 17 174] 16% 
180,000 | Brazilian Submarine Telegra " 10|7 7 5 7 Ф | 154— 153 | 155—1 15 
75,0001 Do. do. 8 b Debs. And series, 1906 100 | 6 928 .. 111 —115 111 —116 Ns . 
44,000 | Chili Telephone, Nos. 1 to 40 000 d 5 | 4 4 & 4 буз d 
10, 000, 0006 Commercial Cable = 100 | 7 8 8 180 —190 |180 —190 5 is 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock . es ... [104 —106 (104 —108 1064 m 
224,850 | Consolidated Telephone Construction and . 10/- | 14 2 га yk i5 ass 
16,000 | Cuba Telegraph ... А Sts “iss ..| 10 | 8 8 1 & 10—11 10 — 11 10% .. 
6,000 Do. 10 % Pref. .. ies T jas ..| 10 10 10 10 164— 174 | 164— 174 S 
12,981 | Direct Jm Telegraph ses - 514 4 4 4 — 5 4— 5 ove i 
6,000 do. 10 0 b Oum. Pref. 6 [10 10 10 10 — 11 10—11 e 
80,0001 Do: do. 4$ % Debs., Nos. 1 to 6, 000 . 50 4 4h 44% 105 —10895 105 —10895 
60,7101 Direct United States Cable... Yos 20 | 2{ 24 — | 114— 12 11$— 12i 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 | ... be .. 1103 —106 103 —106 
4,000,000 | Eastern Telegraph, Ord. Stock Stock .. | .. | .. 178—178 178 —178 |1754 | 174 
1,295,000 Do. 84% Pref. Btock iis 88 100 |... "^ .. |104 —107 {104 —107 1 1044 
500,000 Do. P Certs., is % рь 7 “T a S. | 54 — 57 54 — 57 .. 
89,900 Do. Debs., payable Marii 1899... | 100 | 5 б 5 101 —104 [101 —104 
1,432, 2681 Do. Mort. Deb. Stock Red. ... Stock 4 4 4 124 —128 |124 —128 124 
250,000 nesters 28604, Australas, b Е ea Telegraph — 10 7 7 7 171— 18 171— 18 1710 17% 
©. us. Gov. Ва eb., 1900, red. ann. = d 
16,201 { rt fete iat til 10 15% 159% 5 9 101 —105 101 —106 е 
64,4001 Do. do. Bearer, 1,060—8, the 4,827—6,400 | 100 | 5 5 Ф 5 Ф 102 —106 |102 —106 és 
820,000 " Do. 49% Deb. yee Е E ч. Stock} 4 4 4 125 —129 |125 —129 я 
astern and South can өйө гв] oh, 5 ort. De ee і 
85,1001 { 1000 ad. aun. Telegraph, СФ Mort 2343) 100 6 K |5 35 .. 101 105 101 —106 2 
46,6001 Do. do. do. to bearer, 2, 844 to 5, 100 6 5 ese 102 —106 102 —106 * eee 
800, 0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 * |104 —106 . |104 —107 ыз 
200,000 Do. 49% Reg. Mt. Debs. нынан Bub. ) 1—8,000 | 25 4 4 .. 1104 —107% |104 —107 x à 
180,227 | Globe Telegraph an Trust A 905 ..| 10|4 44 4} 121— 12}— 100 124 
180,042 Do. do. 6% Pref. us ies . 10,6 6 6 162— 174 | 102— 17i 1 16? 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 10 281— 281— 294 T 55 
150,000} Do. do. do. do. 5 Debs. .. | 100 | б б 5 100 —108 [100 —108 T T" 
97,800 Halifax & Bermuda Cable, 449, let. Mt. Dbs., Wn. 1-1, 200, rd. 100 | ... n .. |101 —104 [101 —104 - s 
17,000 | Indo-European Telegraph ss .. | 26 [10 10 10 55 — 58 55 —68 
100,000}; London Platino-Braxilian Telegraph, 6 * Debs. F ..| 100,6 6 6 109 —112 109 —112 ve 
484,597 | National Telephone, 1 to 484,597 vis AN 5 | 54 54 6 5 52 
15,000 Do. 6 % Cum. lst Pref. ... ‘ais ..| 10186 6 6 12 — 14 13 — 15 ; 
15,000 Do. 6 V Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 18 — 16 e 
250,000 Do. 5 Ф Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 53 59— 55 . 
1,829,4711 Do. a Deb. Stock Red. Stock 84 84 84% 1100 —103 |100 —108 А 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|5 5 б $— &— 585 
100, 0007 Pacific and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |106 —108 - - 
11,889 Reuter's eee ove ese ove 8 5 5 5 7 TE 8 7 — 8 os 
8,381 | Submarine Cables Trust T m wee ws .. |Oert.| ... iis .. 1184 —189 [184 —139 ivi 
58,000 | United River Plate Telephone 885 T is 5 4 5 6 Ф tis 
151,788 Ро. do. b Debs. T T . Stock б — . |104 —107 |104 —107 T 
200, 000 West African Telegraph, 5 Y De 10016% 5 % 5 9, |100 —108 [100 —103 M 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—858, 008 248 |... 700 is + 1 1— 1 “ Ms 
150,000 Do. do. 49$ Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... . |103 —106 |108 —106 ER e 
64,269 | Western and Brasilian Telegraph m TT T ..| 15/8 2 8} 12}— 122 | 124—1 г; 
88,129 Do. do. do. б y 4 Pref. Ord. ee #90 7 5 b b 8 т a 8 — eee 
88,129 Do. do. do. Def. Ord. es 14 1 ni á 4 — 4 — T 
889,521 Do. do. do. 4 95 Deb. Stock Red. ... Stock ... 2 — |107 —110 |107 —110 : 
88,821 | West India and Panama Telegraph . „| 10 | { 1 g lj— l1ljxd| 2 — 2i 12 
84,568 Ро. do. do. 6 6% Cum. 1st Pref. ... | 10 | 6 6 6 10 — 104ха| 104— 102 102 | 10{ 
4,669 Го. до. до. Cum. 2nd Pref. . 10 | 6 6 6 81— izd) 81— 9 98 | ... 
80,0001 Do. do. do. 5 Pebe, Nos. 1 to 1 ,800 100 | & 5 5 106 —109 |106 —109 жй - 
158,100: Western Union of U.S. Telegraph, 6 % Ster. Bonds. | 100 | 6 6 6 98 —108 98 —108 | 1014 | ... 


ELECTRICITY SUPPLY COMPANIES. 


80,000 9 Cross б Strand Electricity Suppl es 5 5(652,51695,|7925 | 114— 124 | 114— 124 за ise 
do. ài. 47 ч, Cum. peer 5 |... iss is 6 — 62 6 — n iss 
84, ,000 *Chelaco. Electricity Bupply, Ord., 5 5 5 6 9 — 10 9 — 10 95 | ... 
60,000 Do. do. do. 4h x Deb. Stock Red.... [Stock 4d 4d 105 118 —116 xd|118 —115 ТА TE 
50,000 | City of London Electric Lighting, Ord. 40 e ..| 210 | 5 Т "ME 24 23 — 24 231 | 228 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... æ. | 10 p — 23 21 — 23 223 | ... 
40,000 Do. б Cum. Pref., 1 to 40,000 sd 10 | 6 9 t 6 17 — 164 | 164— 164 1585 
400,000 Do. Deb. Stock, ' Borip. (iss. at 2115) ‘all paid . | 5 5 — 182 |127 —182 е 7 
80,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 5 10 | ni p ntl ср же 184 | 124— 184 = re 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. | 10 | ... 928 10 — 11 10 — 11 5 or 
20, 000 Do. do. do. 6 x Pref., 40 ‚001—60,000 016$ 6 V в 9 141— 153 | 144— 153 M js 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5| .. „. |86 6 — 6 6 — 6 is 985 
15,661 House-to-House Electric Light Supply, Ord., 101 to 15 761 8 И 9 — 10 9 — 10 e 85 
12, 000 Do. do. 7% Cum. Pref. . 575 75 7 9)— 104 91— 104 9480 
110,000 London Electrio Supply Corporation, Limited, Ord. ya 8| ... iis T — 8 : — 8i 8 s 
48,050 Do. 6 % Pref. bi. sia ids — — 6 67 6 
62,400 „Metropolitan Electrio бар у, 101 to 62,500 | 104,4 6 6 1% 1 14 184 174 | 17 
320, ,0007 Do. irst Mortgage Debenture Stock 44 4b 44% |117 —121 |117 —121 sea ius 
6,452 Notting Hill Electric tias we i —. 102 4 6 17 — 18 17 — 18 T E 
81,980 |*St. James's and Pall Mall Electric taght, Ura. 5 | 72% |1049 [114455 |16— 17 |16— 17 162 | 16} 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 as € 
50,000 Do. do. 4% Deb. Stock = .. Stock — |4 106 n 106 —108 T 
65,000 South London Electricity Supply, Ord., £8 paid ... ... 5 22— 8 8 : 
79,900 Westminster Electric Supply, Ord., 101 to &0, 000 ai 85 7 [4 9 [4 12 x, 154— 164 | 154— 164 
* Subject to Founder's Shares. t Quotations on Liverpool Stock Exchange, 
1 Unless otherwise stated all shares are f üeterred share warran 
all ашагы are fully peld. og Dividends ре in deter share жытап т дуета шай aiu 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued. INSTIT 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Business done 
Closing сме ын 
Present AME or Dividends for otation uotetion during week 
issue. 5 | эз three years, bee Ast. bes 98th. Dos Mets, 108, [156] 
1896. | 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A“ shares, Nos. 1—60,000  ... TUN x Tru. EN 2 81— 381i 34— 32 31 | 8j Wr have 
90,000 Do. 44 % Ist Mort. Deb. Stock Red. Stock . 94 —100 94 —100 99 981 tiim, 
30,000 | British Electrio Traction 10 l64— 164 | 154— 16} d d 
De. do. 6% Cum. Pref. 30,001—40,000 _ m ame. 
TUUM \ (issued at £2 10s. prem. all pd.) | 19 d ce ara i н „„ й We bay 
90,000 ж Blecl. Enging., Ord., 1 to 90,000 8 30 nil nil 14— l là— 12 13 4 кй бо 
90,000 о. до. Non- cum. 6 % Pref., 1to 90,000 2| 8 nil 4 23— 28 2i1— 2 “aa a 
125,000? Do. do. 4k 46 Perp. Deb. Btock Stock 8 111 —116 |111 —116 T" T 
50,000 Do. do. 2nd Deb. Stock Red. Stock| .. га .. 1102 —105 102 —105 10434 
20,000 | Callender's Cable бшшш shares, Nos. 1—20,000 ... GI oss T sit — 1 1 85 , 
90,000 Do. do 44 V 1st Mort. Deb. Stock Red. Stock| .. Е . 1112 —116 |112 —115 8 36 
85,250 | Central London Railway, Ord. Shares jus ius 10 | Е 9#— 104 92— 104 10 | ... 
178,308 Do. do. do. £6 paid ..| 10 Loi 53— 6} 58— 6} e " 
61,088 Do do. Pref. ha-sharos £1 paid kis & 11— 12 11— 1$ "A A 
71,447 do. Def. do. £5 paid sis 44— 4} 4— 4 is 0 
630,0001 City мй South London Railway ... Stock 1A% 14% 1i% 65 — 68 65 — 68 674 | .. 
22,500 | Do. do. Ord. shares, Nos. 1to22 ‚500 £4 pd. 10 34— 34— 4 -— E 
32,098 | Crompton & Co., Nori to 32,008 ^42 ci 3 .. | à— 21 | 1 2} к 
| Do. 6% let Mort. Reg. Debs., 1 to 748 o = 2 
590 2100, and 901 to 1,070 of £50 Red. | c | = | = | = 1 — 986 191 — 96 Coat 
99,261 | Edison & Swan Utd. El. Let. “к” аһагев, £8 pd.1to 99,261 5 5 $ 817 6 21— 23 21— 21 : M 
17,189 Do. do. о. cA” Shares, 01—017,139 5| 5 51 6 4 — 5 4 — 5 - m 
194,023 Do. do. = 4 95 Deb. Stock Red.. 100 | ... dos .. | 97 — 99xd| 97 — 99 "- ü 
110,000 | Electric Construction, 1 to 110,000... n ® 6 7 6 7 21— 298 | 2A | ... 
25,000 Do. ч iv Cum. Pref., 1 to 25 ,000 sen 2| 7 7 7 22— 34 S 2 
111,100 Do. Perp. lst Mort. Deb. Stock  ... Stock ... ids .. |105 —107 |105 —107 i = 
91,196 | Elmore’s inns Copper Depositing, 1 to 70,000 ... 2 ; T 1— 3 + 4 eoo e 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 n jos i— i— К ё 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 1% 7 7 10 — 12 10 — 12 ds er 
12,500 Henley's (W. T. 95 Telegraph Works, Oro. 10 | 8 J 10 J 12 J 214— 223 22 — 23 223 223 
3,000 do. 7 % Pref. 10 7 7 7 18 — 19 18 — 19 эй ^e que — 
50,000 De do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115 110 —115 AN or 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10 © 10 10 214— 224 | 214— 221 Jik i 
800,000 Do. do. do. 4% lst Mort. Debs. 100 RS © . . 102 —106 102 —106 102% “ 
87,500 Liverpool Overhead Railway, Ord. ... „| 10| 2] 2% 8195 109,— 1 10—1 aa - 
10,000 f Do. do. Pref. £10 paid 10 6% 5 5 J l4j— 163 | 1480—16} | .. |... 
87,860 Telegraph Construction and Maintenance ... 100 15 % 15 15 87 — 87 — 41 40 80 
150,000 Do. do. 5 1 e red. 1899 5 5 5 961104 —107 |104 —107 че id 
540, ,0001| Waterloo and City Railway, Ord. Stock 100 ИА .. 111 —114 111 —114 en 


t Quotations on Liverpool Stock Exchange 


*Bi 
British 
House-to-House, 44 


Dividends marked $ аге jor & year consisting of the latter part of one ye 


uminium, Ordinary, 10—12; 7 % Pref., 11—18. 
44% Debentures of £100, 107—109. 
Kensington and Knightsbridge Electric Lighting, Ordinary cade 


£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 


(шу раіс), g a Debentures, 107—109. Dividend, 1897, 
n Ordinary 8 


hares 10%. 


* From Birmingham Share List. 


| Unless otherwise stated all shares are fully paid. 
ar and the first part of the next. | 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £5 (fully paid) 104. 


National Electric Free Wiring, 10s. paid, § to 4. 


Smithfield Market Electric, 31—4. 
T. Parker, £10 (fully paid), 154. 


MARKET QUOTATIONS, Wednesday, December 28th. 


Bank rate of discount 4 per cent. (October 13th, 1899). 


CHEMICALS, &o. Last week. This week, |/7rrease or METALS, &o. This week. | Last week, 1209400 OF 
а Acid, Hy droohloue oe per cwt 5/- 5J- T b Aluminium Wire, іп ton lots.. per ton £294 ТА 
а ee ee per owt l- 22/- e Sheet, in ton lots.. рег ton £191 £191 " 
а „ Oxalic.. . per ot 82/- 82/. E c Brass (rolled metal 2" to 19") basis per Ib. . Р 
@ y Ворвана s ee .. per owt 5 / 5/6 © „ ube (bras ed) . per lb. P 
а Ammoniso, 8 .. рег ton 87/- 87/- . " ' is per lb. 1d. d. E 
а Ammonia, Muriate (grey) .. рег ton £19 £19 66 f Ebonite Rod we os ee per lb. 8/- 8/. M 
s (white) .. рег ton £926 £26 А б Sheet s ee per lb. 5/0 6/- " 
м Bleachin powder . per ton ш 18 . д Copper Бага бара r оч ao е ав 
в Bisulphide of Carbon .. ° r ton 9 n E asis price per lb. А Н К 
a Borax 4 i ee ee per aa 20 10 " 10 9 90 Bhee ee ee per оз 205 266 oe 
zole «x r Е > 9 ee per ton а 
етен 000 50 90% ber cal 6/6 5/6 n German Bilver Wire es per lb. 176 1/ ee 
а Copper Sulphate.. " per ton £19 10 £19 10 h Gutta-percha, fine S .. perlb 6/- 6/- none obt'le 
а Lead, Nitrate e. per ton £923 10 £23 10 h India-rubber, Para fine . per Ib. |4/ n. 4/1450. 8/1 14 forw'd và 
а White Sugar... per ton £30 10 £80 10 $ Iron, Charcoal Sheets. per ton £18 £18 
a Peroxide .. .. per ton £27 10 £27 10 i , Pig (Cleveland warrants) per ton 41/8 44/8 
в Methylated Spirit per gal. 2/9 2/9 i » P Ек оон SO MAG per ton | From £11 | From £11 
y 
а Na aini: Bolvent (90 0% si 4 , Scrap, heavy r ton 45/- 45/- 
er gal. 5/6 5/6 i „ Wire ева о. в. per ton £8 15 £8 15 
a БОЙ, рына; in casks. . per lb. 3а. 814. 9 Lead, English Ingot  .. per ton £18 5 £18 5 
а » Caustic (75/ 80 %) per ton 2A £ 1 n Sheet r ton £14 8 9 £14 89 
оны ee .. per ton £35 £35 Mica (uncut slabs & long) per lb. 6/6 6/6 
а «Shellac š .. per owt. 65/ 65/- m Manganin Wire 0. e per lb 8/- 8/- 
a Sulphate of ‘Magnesia . e. per ton £4 10 44 10 9 Mercury per bottle) 27 15 £7 15 
a Bulphur, Sublimed Flowers .. рег ton £6 15 6 15 o Platinum .. per oz £316 £816 
. я по acá . per ton £5 15 £5 15 i Steel, Magnet, ‘according to 
© . per ton 5 3 ер, i description is per ton к £15 vee ee 
Boda, eis квне 10 per ton Steel, Magnet, bars . .. .. 
a is 8 ; ? ` D ton 28 A g Tin, block .. S А .. per хов 25 ^u m £2 inc 
chromate, casks ee r lb " D 9 n O1 ee rl / oe 
в n Bi pe ^ „ wire Nos. 1 to 16 55 r lb. 1/4 1/4 T 
j Yarns, Cotton, Single 101b. bundles | pr lb. 6id d. 
j » Flax, 6 or 8 lea. Е r lb. Bid. Д 
Jj » Hemp,8ply 10 Ibs. r lb. d А 
о» „ Russian, 10 lbs. per lb. 44d. А 
j н Jute, 180 lbs. rove per ton £12 £12 
} Manila, 94 thread per ton £29 £29 
k Zine, Sheet (Vielle Montagne bnd.) p. t. £929 10 £929 10 
lied i Messrs. G. Boor & Co. i чаны supplied by Messrs. Holling & Lowe. 
« Quotations sopp et "Y The British Aluminium Co., Ltd j » „„ „ Henry С. Yeo & Co. 
" * „ Messrs. Thos. Bolton & Sons. * A ы “ ә Moo Ashby, Limited. 
4 T » n i » ” ” m Sanders, Wake & Co. 
t * " п n ” ” ” ў: T. ое & Co., Ltd. 
: ч „ „ 'TheIndia-Rubber, G.-P.,and Teleg. Works Со Ltd n " » » » P.Orm Sons. 
f T б н Messrs. James & Bhakspeare. 0 " n " n Johnson. Matthey 4 & Oo., Ltd 
t o „ n»n „ Jackson 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" ELECTRIC INTEROOMMUNICATION IN Rawa Trams.” By W. E. 


Lanapon, Vice-President. Paper read December 15th, 1898. 
(Continued from page 956.) 
WE have now before us the various electrical systems calling for 


criticism, and the first question which will present itself for con- 


sideration is whether a one or a two insulated wire system is to be 


— 


preferred. 3 
We have seen, from the experience of the London, Brighton and 


South Coast Railway, that an earth ог rail return is not satisfactory. 


COACH 


No’ 


„у=. 
— flea 
Fic: 7. 


It will also be clear that with an open—i.c., an uninsulated—return, 
“ү leakage which may arise in the insulated wire, or its connections, 

result in short-circuiting the batteries to a less or greater extent, 
according to the amount of leakage, and it will be equally obvious 
that with two insulated wires впу defect in one would по$ produce 
Buch & result. The cost of the second wire is so small, that it is 
questionable if it would amount to that incurred in making the con- 
nections to the wheels or other portions of the vehicle in order to 
ensure a satisfactory earth return, where this course is pursued. 


COACH 


shown in fig. 1, the connecting wires being insulated. "The working . 
capacity of the cells was taken each day from October 18th to 
November 20th. The results are given in Table IL, Appendix. There 
was apparently no depreciation. The positive element was free from 
crystals, and the electrolyte did not show depreciation. Oonsumption, 
of course, there was, but it was exceedingly small. This 
tallies with the experience of Mr. Houghton, who tells 
me that the consumption of wer on the 
Brighton Company's trains—which, it be observed, 
are worked under this system—is very little. 
The adoption of the parallel battery ent, 
uncostly in battery consumption, в the 
great merit that it enables the vehicles to be turned 
about and connected up indiscriminately, independent 
of the position they may occupy in the train. Switches 
are not needed, and, manifestly, if this is so, it is a con- 
venience as well as an economy to dispense with them. 
Their object, except, perhaps, with & view to econo- 
mising battery power, is not apparent. 
2.—Морв or CONNECTING VEHICLES. 


It has been suggested that possibly the question of 
coupling up the vehicles has proved influential in the 
adoption of the single insulated wire and earth return. 
With an earth return it is necessary to make provision 
for joining one wire only through from carrisge to car- 
riage, the opposite pole being connected to the wheels 
and frame of the carriage, so as to afford metallic 
connection with the rails. This branch of the question 
appears to have proved a somewhat serious stambling 
block. In the Board of Trade report we find it laid 
down as one of the conditions to bs achieved, that the 
electrical coupling should ba combined with one of the 
couplings already in use —the brake, heating service, 
the screw coupling, or the side chains, АП, except 
the first named, we may at once dismiss as unsuitable, 
or too difficult in application to merif consideration. 

Fig. 6 is an illustration of the qoupling employed 
by the South Eastern. It consiste merely of a piece of 
wire arranged as а spiral, with a loop at either end, 
which passes over a hook on the end of the vehicle, and 
which forms the termination of the lipe wire. 

Fig. 7 represents the coupling employed by the 
Brighton Company. It is formed of à spiral of wire 
enclosed inan India-rubber tube. The wire terminates 
at each end in a galvanised iron lqop, which at the 
end which is attached to the vehiole passes over a 
hook forming the termination of the wire; but the 
loop at the end which has to be coupled up is divided 
at a, so as to admit the loop of the corresponding 
part, applicable to the adjoining garriage, passing 
through it. 

Each of these companies is, as previously indicated, 
gradually introducing an uninsulated return wire, the 
rails in dry weather not proving satisfactory. This 
return wire is coupled through by a bare stranded 
copper wire terminated with a split spring connection, 
, as shown in the illustration. 

Fig. 8 is the coupling used by the Chatham and Dover 
Company, and 8A is the coupling box. The loop, a, 
in coupling up, is passed over the hook, B, which, under 
the influence of a strong spring, holds it in good con at 
with the projection, О. 

Follo the views of the Board of Trade, Mr. 
Hollins, the electrical engineer to the Great Eastern 
Railway, has succeeded in combining tbe electrical 
communication required for this purpose with the 
brake coupling. The electrical parts of the coupling 
are countersunk in the metal n of the brake 
coupling, which is cut away for their reception. The 
wires are а inside the brake tube, being con- 
nected, at the coupling end, to the electrical connections, 
and carried through the tubing at the end which con- 
nects with ths vehicle as shown in the illustration. 

Mr. Hollins has applied his electrical contact to both 
the Westinghouse and vacuum brake. The illustra- 
tions figs. 9, 94, and 9B, refer to the latter, which is 
perhaps the more simple of the two, although I believe 
it is Mr. Hollins’s opinion that the Westinghouse forms 
the better contact. 

Fig. 94 shows the contact-making arrangement, which 
is screwed into the metal portion of the coupling as 
seen in fig. 98. 4 is a ring of insulating material, to which metal 
flange and tube, B B, is secured. This tube serves to hold within it 
the contact-making piece, c, which is formed of a metal tube, reduced, 
as shown by the dotted lines at m, in order to receive a spiral spring, 
F, the duty of which is to press forward o, во as to ensure good 
contact with the corresponding part of the coupling around the edge 
of the tube, D, which is milled to assist in making good contact. 
а is a metal collar which limits the action of the spiral spring in . 
that direction. | ' 
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In 1885 the author was igranted letters patent f binin 
electrical with the vacuum brake coupling; ut in his ina Е ihe 


being raised by that department of the service responsib 
this instance the satisfactory operation of the brake. It is (believed . = the 
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enr practical attempts made with a view to effecting this combina- 
on. | 
(To be continued.) 


“IMPROVEMENTS IN MagNETIO SrACB ТЕГ®ЮОВАРНҮ” By Dr 


Ошу+вв Lopes, F.R.S., Member. (Paper read December 8, 
1898). 


PaRT I. (Fest Portion). 
THE! general principles of electric s telegraphy—or wireless 
telegraphy, as it seems to wish to be aodare fai old ; and with- 
out going into the history of the subject, with which I need not 
trouble yon, since it has been admirably summarised by Prof. Silvanus 
Thompson in his lecture to the Society of Arts, I may recapitulate 
the three chief methods that have been tried. 
® First and oldest the earth current or method, wherein a 
powerful current conveyed to the earth or sea by two well 
electrodes causes a slight difference in potential between two other 
well-separated tapping electrodes at a distance, and thereby produced 
a feeble current throvgh a joining wire, which can be detected tele- 
phonically or galvanometrically, or in any other convenient and known 
T I Am A inan the impression that this 5 earth td 
uction for the purpose of conve messages p a grea 
рела іл сц past, An is perhaps ed to play a greater part in the 
ture, than most people suspect. When, for instance, as in Mr. 
Langdon Davies's experience, phonoporic currents have been heard 
in very distant telephone trunk lines, it is difficult to be sure how 
much of the effect is due to а true induction from wire to wire, and 
how much of it is due to conduction—not only conduction through 
the soil from earth-plate to earth-plate, but conduction also through 
metals, whether gas pipes or overhead wires or other conductors 
for other purposes. Whenever an open circuit is employed, 
with earthed terminals, conduction is liable to assist induction; and 
this may very likely be regarded as an advantage. It may also be 
to some extent a disadvantage, owing to its ting in the mixing 
с шеш. it шау, in fact, contribute to ordinary telephonic cross- 


The second method that has been tried for purposive space tele- 
[АРУ is the method by magnetic induction between two insulated 


Mr. Evershed, and there 


a short preliminary note to the British Association at Bristol this 
year, on s “call” that I had invented, I was unaware of Mr. Ever- 
shed’s work in the ваше direction. He has undoubtedly achieved the 


gave me 5 to visit Lavernock, and I went in company with 


th А 
electrical portion was superimposed the brake tube and coupling, also I am obli ё telegraphic superintendent at Cardiff, to whom 
It was not, however, allowed to long in use, serious objection In the 
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the public owes its knowledge, and interest also, to Mr. Preece, for 
had Mr. Preece not taken up the subjeot, very few persons would, in 
all probability, have heard of Hertz waves and Branly detectors and 
coherers to this day. As it is, owing to Mr. Preece's great influence 
and power of lecturing, this third and most recent method has 
become the best known of all, and, indeed, Italy is generally credited 
with the whole discovery. I do not intend to refer to this interesting 
method again to-night, but before leaving it, it may conduce to clear- 
ness if I explain wherein the Hertz wave method—at which I have 
also worked, in conjonction with Dr. Alexander Muirbead—differs 
from the older magnetic inductive method of Mr. Preece, Willoughby 
Bmith, and others. 

Every alternation in а suitable medium produces waves in one 
sense, but the intensity of those waves is immensely dependent on 
the rapidity of the alternation. А rapid pulsation of air, in and out 
of а hollow vessel like а resonator, may cause an extremely loud 
sound; а slow pulsation, of the same, or even of much greater 
amplitude, would cause no perceptible effect, beyond an alternate 
rise and fall of a sensitive barometer. 

Again, a reed vibrating slightly, but quickly, is audible at a dis- 
tance, while a fan vibrating strongly but slowly is not audible at 
all. The waves emitted by the one are strong, by the other are 
exceedingly weak. А magnetic alternation of sufficient rapidity 
induces an alternating electrostatic field, and is therefore accom- 
penied with emission of energy. A slow magnetic alternation is 
practically unaccompanied by any electrostatic effects, and so prao- 
tically all the energy emi at each puleation returns again to the 
source. For a progressive wave must necessarily have half its energy 
static and half of it kinetic energy, whereas in ordinary current- 
induction all the energy is kinetic. І 

Interrapting the explanation for a moment to touch on a practical 
point: It might seem, from what we have so far said, as if all the 
advantages lay with the rapid vibration or wave method. But when 
really large distances are contempleted, or when obstacles intervene, 
ite advantages diminish and ultimately disappear; for slow magnetic 
pulsations are independent of all obstacles, excapt actual iron, if they 
are slow enough, and are only slightly weakened by conductors, whereas 
rapid pulsations or true va ves are stopped by conductors and are greatly 
affected by obstacles. It is probable, as I have hinted above, that 
earth-conduction plays a considerable part in some of the coherer 
signalling which is supposed to occur by means of waves in space ; 
and in all cases it is a possibility to be constantly borne in mind. 
The coherer is a detector of electric jerks transmitted by the earth or 
by uninsulated conductors such as gas pipes, and the response of a 
coherer is no conclusive demonstration of the receipt of actual Herts 


waves. 

To detect the radiation of energy, something capable of responding 
to waves, such as an ear, an eye, or a coherer, is appropriate; to detect 
the fluctuations of pressure or of magnetic field, something akin to a 
barometer or magnetometer would seem to be appropriate; but, 
inasmuch as these instruments only indicate the state of things at 
their immediate locality, another de rice can be employed which 
shall integrate the effect over a considerable area and therefore be 
much more sensitive. Such a device is afforded in the case of mag- 
netism by Faraday’s current-induction. А circuit connected with any 
electric detector, such as a telephone, may surround a large area and 
give an induced current depending on the variation in the total lines 
of force passing through the entire area. 

In the Lavernock signals, considering them as due to wire induc- 
tion, the inducing and induced areas are both long narrow strips in а 
vertical plane, with their long sides horizontal and their faces : 
each being constituted by the space between а long over line on 

and the return earth—or, rather, sea—circuit. 

But in some interesting ex ents made by Mr. Stevenson near 
Edinburgh he Salore. & horizontal coil of wire approximately 
circular—in one case utilising some farm fencing, I believe—and by 
means ofa battery and key at one station was able to hear Morse 
signals in a telephone in another like coil half a mile away. This 


certainly resulted from pure induction, and 16 may be considered to. 


represent the бозса: ром hitherto made to the method I haveto 


bring forward to- 

Unfortunately, Mr. Stevenson made а slight error in the theory, 
and perhaps for that reason did not continue the attempt over larger 
distances. He says that with a given number of ampere-turns the 
hearing distanoe increases with the square root of the diameter of one 
of the coils, or with the simple diameter of both coils, thus making 
it necessary to double the sise, quadruple the area, of each coil if the 
distance is to be doubled ; and, since he used 1,600 yards of wire in 
each coil to signal half a mile, he may have considered the cost pro- 
hibitive for any really great distances, as, indeed, itis, with mere un- 
aided coil induction. | 

But, in truth, the law of distance is not the square root of the 
diameter, but tbe two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable 
over more than double the distance, if other things can be kept the 


same. 
It is true, however, that for such magnification tbe thickness of the 


wire must be magnified likewise, or else more power will be consumed 


in the enlarged coil; and this consideration, together with others 
shortly to be stated, does speedily make the cost prohibitive, unless 
some fresh revolutionary devices are employed. 

The devices I have to lay before you to-night contain nothing new 
in principle—i.c., they involve no discovery—but, inasmuch as they 

e practical over big distances what has been actually successful 
over small distances, I venture to attach some importance to them, 
and think them worthy of your attention. 

First I have toexplain my eystem of magnetic induction telegraphy, 
and next the extra sensitive receiving instrument which may be 
oret with it. 

chief feature of my magnetic system is the outcome of an 


electric resonance experiment which I described eight years ago (see 
Nature, Vol. xli, page 368), viz., the experiment of the syntonic 
Leyden jars. The term “ resonance" is косам properly under- 
stood as having an acoustic significance, and w no reference to 
sound is intended, I advocate the use of the more general term 


or more 
quency of vibration, whether that vibrator be mechanical or electric 
or magnetic. 

Two similar Leyden jars connected to similar circuits are, or may 
be, thus syntonised, ana any electric oscillation in one causes a feebler 
electric oscillation in the other; the medium of communication in 
this case the alternating magnetic field between the two circuits, 
the lines of force of the one circuit penetrate the other, and by their 
fluctuation cause an alternating electromotive force of feeble intensity. 
In а distant circuit not containing а Leyden jar, and therefore not 
susceptible of any tuning, because it has no natural frequency of 


over а very perceptible air gap. 

Now, for telegraphic purposes, I replace the Leydon jar by а con- 
denser of considerable capacity, and the circuit of the jar 
а large horizontal coil of wire—it may be of one turn, or it may be 
of more; and the frequency of vibration, instead of being the 
or 80 second appropriate to Leyden jars, becomes the thousand or 
even hundred per second appropriate to sound. Hence, instead of 
using a spark gap to detect the disturbance, I nse either a coherer or 
else a telephone as a ehunt to the receiving condenser. Further, 
although the momentary oscillation of a spark constitutes a possible 
sender, I generally employ some form of alternating or intermitting 
macbine of considerable power as the sending appliance, and carve 
its fluctuating current into long and short spells, as everyone else 
working at the subject has done.* 

I have at my house а cable a quarter of a mile long altogether, en- 
closing an elongated rectangle, say, 150 x 30 square yards, and with 
that I can hear all that goes on in the neighbouring telephone wires, 
and can even answer back with a suitable microphonic transmitter; 
but, there being, I suppose, no phonopore in the neighbourhood, I hear 
no stray musical note; the only musical note I hear is the one 
belonging to the desired signals when they are being sent to me from 
an equal length of cable round an equal but squarer contour at the 
College about two miles away, or 2:5 kilometres in a direct line. 

I may say that, although the Leyden jar or condenser constitutes a 
leading feature of my system, I have occasionally, as an experiment, 
шеше (и it, апа tried what oould be е with the area- 
enclosing circuits alone. Bat under those conditions, with the 
pau MT disposal, I was not usually able to hear anything. 

was using a small low-frequency dynamo of the Pyke & Harris 
pattern, and at the sending end had a current of 10 or 12 ampere 
going round the circuit, sometimes as much as 25 amperes. Under 
these circumstances, on the ordinary National Telephone Company's 
telephones the sound could be heard many miles away ; away over in 
Oheshire, towards the Dee, the signals could be clearly heard, while 
close to the college, the subscribers, unfortunately, rampant ; 
but throngh empty space the signals only became audible at a distance 
of two miles when a condenser was used and the circuit properly 
attuned. I am speaking now of the early trials, when no suitable 
receiving telephone was employed, bat only the first to hand. The 
cable, bonght for the purpose of the trial, was as anti- 

e (no 


was very badly 

old materials; but still it might, perhaps, have been to do 
better. Directly ts were however, was nó 
difficulty in hearing the note and the signals. I should say that I 


ly strong in these Pyke & Harris alternators, of frequency 384. 
Such a note is pleasanter to listen to than а deep bass, the ear is far 
more sensitive to it; and, moreover, to attune the circuit to the lower 
frequency would have entailed a prodigious capacity. As it was, I 
used 28 microfarads, and had to insert the t wire of a hedgehog 
transformer in the circuit too, in order to get the induced circuit 
нешеу as low аз 384, with the quarter-mile length of cable once 
то 


I generally used а couple of Ader hones in series, each of about 
70 ohms resistance, and connected them thus as a shunt to the 


d Ф 

The resistance of the receiving cable itself was only 0:07 ohm (it 
consisted of 100 No. 18 wires all in parallel), so that if the telephone 
had been in series with it, а very low resistance win would have 
to be employed, and in the early trials I did not happen to have such 
a deal tel handy. I did, however, use a; Western Electric loud 
в telephone of 2 ohms resistance occasionally. A transformer, 
of course, was sometimes used, but it wastes power. Besides, the 
low resistance of A аиста edis to bo rather illusory 
when its higher resistance secondary is А 

At the sending end also condensers were employed, in series with 
dynamo and coil, in order to strengthen by resonance the third 
harmonic at the expense of the fundamental. The cable there was 
about 400 yards of well-insulated telephone cable, consisting 


* In the original paper а detailed quotation Mr. 
Ste venson's experiment was made, under the belief that - 
ling юкны ee had been tried; but this was a 

А experiment was only а preliminary one near e 
burgh, does not a to have satisfied the Post Office officials 
who helped to conduct it. И 
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virtually of 20. strands of separately insulated No. 16 wire, slung 
on poles round a equarish contour; but, anfortunately, it was again 
sheathed in lead so as to be nominally “ anti-inductive.” 

I found it best usually to join these 20 wires in five series of four 
strands each; and the current in each strand being then, say, 6 
am I call the whole current in the cable 24 amperes. 

e receiving cable I could also at first employ in separate stranda, 
for its 100 wires were supposed to be insulated with thin India-rubber. 
The first time I heard the note I had 19 of these strands in series 
without & condenser, constituting a coil of 19 turns, connected to an 
Ader telephone. Since then, however, the insulation bas eo much 
broken down that I am constrained to use all the wires in parallel, 
which for many purposes is not so convenient. 


ADVANTAGE OF SxNTONY. 


Now proceed to consider more particularly the elementary theory 
of magnetic induction telegraphy between two large distant hori- 
zontal coils, first without, then with condensers; taking tbe case, 
however,of an alternating current, and not the simple make-and- 
break battery arrangement employed by Mr. Stevenson, which obeys 
somewhat different laws. 

The first proposition I wish to maintsin is tbat no unaided 
simple induction process can work satisfactorily over really big 
distances unless an altogether prohibitive amount of wire or an ex- 
travagant amount of power is employed. 

This proposition I prove by considering the strength of current 
induced in the distant circuit. Let a and b be the radii of the two 
coils, considered circular, n and m their turns of wire, and r their 
distance apart from centre to centre, this last being considerable: 
then the mutual induction coefficient—i¢., the total lines of force 
passing through one coil due to unit current in the other—is 


nra mrb? 
r3 


M = 
The resistance is 


ла р lor one, and ima p for the other. 
me d 


The self-induction is 


4 типта (log 5 -2); 


or, for present approximation—sccurate if cne coil is like the other 
magnified— i e, if they are really “similar coils "—the self-inductions 
are 
. k n? a and k m? b. 


Now, if m is the electromotive amplitude maintained in the primary, 
the current-ampli'ude induced in the secondary is 
xD МЕ 
Agr 
where J, and J, are the impedances. 
, For rapid alternations and good stout wire the value of 7 is not 


much bigger than » L; hence the moet favourable cage for the mere 
pair of circuits without condensers gives 


a 


x м un m w ab b 


x pity Б рни ті Ааф rs’ 


which is, tberefore, the “ virtual conductance” of the wbole system. 

The first and most important thing we observe here is tbat p occurs 
in the denomirator, so ttat bigh frequency is actually disadvantageous 
—other things being equal, which they usually are not, because high 
tones a:e best to listen to. 

The next thing to notice is that number of turns of wire occurs in 
the denominator, ғо that а single contour is much better than a 
coil of many turns; except in ғо far as many turns help to emphasise 
self-induction at the expenre of resistance, and во to bring about the 
above “most favourable” conditions where resistance can be 
neglected. : А . 

Lastly, we observe that the linear dimensions of cach coil occurs 
only once in the numerator, and that their product is therefore 
incompetent to cancel the cube of the distance in the denominator, 
when both wire and distance are magnified in the same proportion, 
and when both are big. Observe, we are not here taking the case of 
a given current in the primary, but the more practical case of a given 
E.M.F. 

Moreover, we see that extra tbickners of wire gives no advantage: 
if the wire is thin, the induced current will ba less than the above; 
bat no increase of thickness can make it greater than the value of x 
now calculated, vis.: 

12 4 b 
Артта" 

Hence І say that no simple induction system can work over really 
big distances unless an altogether prohibitive amount of wire or an 
extravagant amount of power is employed. If for а certain distsnce 
а total length of wire, L, is just sufficient, it is best dispcsed in equal 
contours of one turn each; and the ratio between the induced 
secondary current and the applied primary E M.F., without allowing 
anything for the impedanoe of the receiving telephone, is then 


= р 
16 K p 73° (1) 
To signal double the distance 2 4/ 2 times the length of wire is 


necessary; and to signal 10 times the distance the necessary length of 


wire is 32-1014, its thickness being increased at the same time so as to 
keep resistance down. 


Introduction of Condensers.—But now, directly condensers are in» 
troduced both into zending and receiving circuits, and are adjusted 
until each circuit is attuned to the applicd frequency, the conditions 
are greatly altered. When the correct note is reached all self-induc- 
tion is abolished, and the impedance becomes simple resistance. 
Hence in this case the induced current is " 


_ PME e 
y "BE 
or | у pab r. cd 
D 4 рё т" 


The most important thing to notice here is that p occurs in the 
numerator, so that high frequency is specially advantageous. The 
number of turns is immaterial, instead of being objectionable as in 
the former case, and this fact is often convenient for enm And a 
great gain results from increasing the thickness of the when- 
ever a big distance is to be attempted. 

If the whole bulk of wire employed is w, and if it ba distributed 
equally between the two stations, in a single turn at each, the ratio 
between the secondary induced current and the applied primary 
E.M.F., again without allowing for the resistance of the receiving 
telephone (its “reactance” has been already nentralised if it is 
connected in series), is in this case ; 

pw 2 
64 pr @) 


Comparing this with (1), the chief difference consists in the posi- 
tion of »; but this is a tremendous difference—representing some- 
thing like a million-fold factor. | 

To take а numerical example in illustration of the two cases. Let 
the applied E.M.F. be 100 volts, the frequency 400 per second, the 
total length of wire, say, 2 kilometres, and its thickness 2 centimetres 
(about 5 tons of copper altogether): then 


k = 195 about, р = 2,500, and р = 1,600 sq. cm. per second. 


So ata distance of 100 kilometres the maximum received current 
possible is, by simple conduction without condensers, 


4 x 100 x 100 ; 
жеш ыз кыл ce Cu тр E CB. 
т 16 x (125): x 2.500 x 19a C G.. units, 
or 00064 microampere; which is quite insufficient to affect a telepone. 
That is the result in the first case; whereas, in the second case, with 
condensers and the circuit properly attuned the current might be 


„ 2,500 x (6 x 10%)? x 10 
d 64 x (1,600)? x 10? a 
or 05 milliampere, which is quite a strong telephonic current. 


INDUCTION v. CONDUCTION. 


As to the question between space induction and earth conduction, 
and the relative part each plays in any given case, it is а question 
which can be answered either by experiment or by calculation. In 
some cases experiment would be absurd, as, for instance, when either 
sending or receiving circuit is not earthed anywhere; in other cases, 
as at Lavernock, it can beanewered either way. Now Mr. Gavey tells 
me that he has tried an experiment on this very point, by taking an 
insulated wire outstretched between two boats and “earthed” inthe sea 
nt either end. Signals being sent from the land, they could be heard 
out at sea to a certain distance when the wire was above water, but when 
it was immersed tkey disappeared ata smaller distance. The argu- 
ment, of couree, is that, regarded as the tapping electrodes of a con- 
ductive receiver, the ends of the wire acted similarly both times; 
but regarded as an inductive receiver re ding to magnetic 
influences, the submerged wire was protected, because, let us say, the 
direct and return portions of the circuit, when the wire was immersed 
in the sea, were more or less coincident. And the moral is that 
induction contributed the greater part of the effect. It is not quite 
conclusive, however, because induction and conduction may aid each 
other anyhow, snd, when either is stopped, the residual disturbance 
may be too faint to hesr. А trial with a continuous current might, I 
think, conclusively measure the part due to conduction. бо far as I 
know, no attempt has been made to dispense with earth conduction 
altogetber, by the use of а return wire along the beach; but calcula- 
tion shows sufficiently that if this were done signalling would prac- 
tically cease. It isa mistake to suppose that the negative result with 
the submerged wire depends cn the reflection of electro-magnetic 
waves at the surface of water, because true electro-magnetic waves 
have in this installation nothing to do with thecase. The water may 
and does to some extent act as a conducting screen, but it is sufficient 
to consider the immersion of the wire as resulting in simply closing 
up the receiving circuit until it is a long thin rectangle o 
inappreciable area, so that the direct and return circuits almost 
coincide. The experiment proves distinctly that induction has 
something to do with the result, and that it is not only due to earth 
tapping. Let us see if calculation bears this out. 

Without presuming to quote exact details of an installation on 
which I am not authorised to report, I state only the facts obvious to 
inspection of the stations by boat. 

The distance between the earth-plates, or length of the base line, I 
take to be: At Lavernock, 1 mile; at Flat Holm, 4-mile. 

The average elevation of the line wire I take as 120 feet above the 
sea in each case; the elevated lengths as 1,200 and 460 yards 
стерео тезу, and the distance between the stations as 3) miles. 

` rad be noticed that in any case, even in this case where the line 
is straig t, the bulk of the impedance is of the “ reactance ” kind, 
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when a thick wire and high frequency are employed.“ For, whereas 
the resistance might be something betwsen 1 and 2 ohms, the value 
of p L is sometbing more like 10 obms if a note of 400 per second ів 
employed; and in such a case the induced current is almost inde- 


pendent of the frequency, because es = constant as regards 


uency. 

Er e with a stronger primary current and lower frequency— say, 
20 amperes alternating 20 times а second—the cffect received would 
be decidedly stronger; whereas, if resistance bad been the dominant 
feature, the effect of the stronger slower current would have been 
just the same as that of the amaller quicker one. It 1s chiefly for 
response at low frequency, I take it, that such thick copper wires 
have had to be employed; for, at low frequency, resistance does 
become the dominant feature. 

Now, treating the ses first as if it were а superficial return circuit, 
or, rather, treating the case of a return wire along the beach, ver- 
tically below the line wire, the mutnal induction coefficient between 
two facing circuits of areas 40 x 1,200 square yards and 40 x 460 
square yards respectively, at a distance of 3j miles, is 


20x 4,800 x 18,400 
(6,160)* yards, 


or, вау, 0:008 yard, or 0°73 centimetre. 
Accordingly, when а current of frequency 400 and 1 ampere mean 
strength is sent round either circuit, ап E. M. F. is induced in the 


other of average value, 
250 м C.G.S., or 1:8 mícro-volts. 


And I doubt if this could produce any appreciable effect; unless, 
indeed, the whole of the нй алар circuit were attuned and prranged 
in the way to be presently described. 

But a return circuit along the beach is not employed, and would 
evidently be very ineffective if it were. A return by the sea gives 
& more open area, and therefore an inductive advantage, in addition 
to any conductive contribution which it may furnish. : 

The other extreme case, decidedly more unfair in the opposite 
direction—so extreme that it is hardly worth consideration except as 
a warning not to reckon the mutual induction in this way—would be 
to treat the line wires as if isolated in bits of infinite parallel 
wires—the return current being at inflnity. Taking this case for a 
moment, the mutual induction would be 


1,200 x 460 
i 6120 «^ 
or about 80 metres, which must be far beyond the truth. 

The return circuit depends on the distribution of con- 
ductivity in the earth, and is, therefore, indefinite. The fact that 
the resistance of the circuit varies with the height of the tice shows 
that the sea conveys most of the current. 


EARTH CONDUCTION. 


Now, calculating what share earth conduction ought to contribute 
in the matter, we may either treat the shallow sea as а conducting 
sheet fairly insulated in ite bed, or we may postulate equal con- 
ductivity through the whole earth; the latter being certainly further 
from the truth than the former. | 

Considering the electrodes as approximating in area to spheres of 
radius c, at a distance 2 a apart, the applied difference of potential 


between them is 


= 9 2a, 

Ws т X д log c iT 

k being the conductivity, and 2 the depth of the sea, supposed 
uniform and small, and Q being the quantity of electricity supplied 


per second. 
The potential at any point distance r from one electrode and 7’ 


from the other is 


so between two fairly neighbouring points situated symmetrically on 
either side of а point at a considerable distance r from either elec- 
trode, 


Q dr 
| йс = TkÓ r’ 
The distance between these tapping points being 2 b, we have 


dr а, 
5 17 


— — — — —— 


9 | d greg this because it has been doubted by the Post Office. 
A method for calculating the self-induction of a straight wire of 
length 2 and sectional radius c is given by Lodge and Howard in the 
Phil. Mag., July, 1889, page 64, and results in г = 2 / log 


— — 2. Apply this to the Lavernock line wire: say, = 1 mile, 
c = finch, we get L = 4 milli-henries; so for a note of 400 per 
second p L = 10 оьте; and this is the practical impedance of the 
straight wire—its resistance being much smaller. It is a great 
See suppose that in straight wires the self-induction is 


neg 
p. 188. for instance, Foster and Lodge, Phil. Mag, June, 1875, 


‘therefore the ratio of the tapped voltage to tbe total applied 
voltage is | 


a b 
du E 
v ” 2a 
lg 
Now, taking casa metre, 2a as a mile, 2 5 as 3-mile, and г ав 34 
miles, we find that the tapped E.M.F. is а certain fraction of the 


difference of potential on the primary electrodes; tbe fraction 
being, 
1 

8 * 34)? 1 l. 

lug. 1.500 37 x 23 x 818. 27/0 
which represents a very considerable voltage. But this is the most 
favourable case, with the current limited to a sheet of sea only a few 
metres thick. An uncertain amount of current would be certainly 
lost by real earth conduction, and the other extreme case would be to 
take the whole earth as of uniform conductivity with sea water. 
This would give us very much too low a result, as the hypothesis of 
sea conduction alone has given us one too high. Considering the 
whole earth as conveying the current, half the tapped E. M. F. ів 

cs (1-1) io Tr oin 


1 ri p! 


while the applied E.M.F. is 
E 1 1 ) _ 2А | 
ve 2a Е 22 2s approximately ; 


во the fraction © in this case is x a fraction so emall as to give 


( To be continued.) 


— 


v 
an imperceptible result 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPEOIFICATIONS. 


EBW PATENTS. 1096, 


Compiled expressly for this journal by W. P. Тномрзон & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom ай inquiries 
should be addressed. 


. 26,191. " Improvements in electric switchboards.” Е. W. Cowan 
and A. STILL. Dated December 12th. | 

26,210. “ Improvements in dynamos and electric motors.” F. О. 
Рашов. Dated December 12th. 

26,214. Improved electrical furnace." Е. B. PHiLLIPS and W. 
H. Bray. Dated December 12th. 

26,239. “ Improvement in electric measuring instruments for 
three-phase ms.” J. WETTER. (The Elektrisatáts ell- 
schaft vo Schuckert & Oo., Germany.) Dated December 12th. 

26,248. “ Improvements in or relating to starting switches for 
electromotors or the like.” J. W. IBB. Dated December 12th. 

20,251. “ Improvements in the construction of electrical trans- 
formers with ventilating passages." О. T. BLarRHT. Dated December 
12th. (Complete. 

26,257. “ An improved method of and apparatus for regulating 
the difference of potential at the terminals of dynamo-electric an 
like machines" L. Ds Comor. Dated December 12th. (Date 
applied for under Patente, &с, Act, 1888, Sec. 103, June 6th, 1898, 
being date of application in France.) | | 

26,285. Improvements in switches for electrically worked lifts, 
hoists, and the like." S. H. HI woob and Н. W. Hzvwoop. Dated 
December 13th. . 

26,810. Improvements in junction boxes, switches, wall plugs, 
and distribution boards for use in electric wiring.“ G. A. Огавк, W. 
McAvLAv, and J. A. McLaren. Dated December 13th. 

26,922. '' Improvements in and relating to apparatus for - 
lating the difference of potential at the terminals of dyn smo aisoto 
and like machines.” L. Dm Comoy. Dated December 13th. (Date 
Applied for under Patents, &c., Act, 1883, Bec. 103, October 7th, 1898, 


date of application in France.) 

26,323. “Improvements іп the frigorifico electro-spray.” E. 8. 
D'OnnBDpr. Dated December 13th. zi d 

26,325. “ Improvements in electrodes of deep penetration.” Е. 8. 
D'OgnBDL. Dated December 13th. 

26.326. Improvements in abecess bells and electrolysers.” Е.В. 
D'ORIARDT. Dated December 13th. 

26,327. “Improvements in electro inhalers and nascent ozone 


producers." Е. S. О'ОшАвш. Dated December 13tb. . 


26,328. “Improvements in electro vaporisers and osonisers." 
E. B. D'OpraRDi. Dated December 13th. 

26,334. “Improvements in electric switches.” W, J. FERGUSON 
and W. G. H. Stump. Dated December 13th. 
. 26,835. "Improvements in telegraphic receiving and translating 
instruments.” А. Мотвнвар. December 13th. 

26,943. "Improvements in the manufacture and production of 

lates or elements for secondary batteries or electrical accumulators.” 

. BRautr. Dated December 13th. | 
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26,351. “Improvements in galvanic elements or batteries.” 
J. WerrzR. (M. Maas, United States.) | (Complete.) | 


26,380. "Improvements in electric batteries." E. Отатло. Dated 
December 13th. 


26,381. “Improvements in conduits for electric conductors.” 
J.J. Barm. Dated December 13th. 

26,997. An improved acid-proof or non-condu material for 
electrical and other purposes and method of p g the same.” 
O. Juna, A. BaxcHER, and A. KITTEL, December 13th. 
(Complete.) 


26,401. “Improvements in bath apparatus for treatment with 
electrici 


ty and medicinal substances." O. Е. Scunzx. Dated 
December 18th. (Complete.) 


26,419. “An improved terminal for electrical fittings and 
apparatus." J.Sroppant. Dated December 14th. 


26,419. “Improvements in and relating to dynamo-electric 
wd Н. Номривкүв and W. HowPHREYS. Dated December 
4 


26,420. "Improvements in fusible cut-outs.” С. M. Оовмлн and 
R. A. Barre. Dated December 14th. ( Complete.) 

26,422. An improved electrical governor for steam engines and 
the like.” W. Витни. Dated December 14th. 

26,458. " Improvements in collectors for electric tramways on the 
overhead conductor system." R. Ramsronp. (John Walsh, United 
Btates.) Dated December 14th. 


26,476. "Improvements in batteries.“ O. E. BunBovGHs. Dated 
December 14th. (Complete.) 


26,479. “Improvements in electricity meters.” 
Dated December 14th. 


26,494. “Improvements in electrical switches.” A. Watson. 
Dated December 15th. 

26,526. “Anew or improved crucible for casting lead or like 
metals under pressure, especially applicable to the formation of 
secondary electric battery grids or plates" E. J. Огалвк. Dated 
December 15th. 

26,527. “Improvements in regulators for electric car motors." 
17 Laxm. (H. В. Maxim, United States.) Dated December 
15 


26,559. “ Improvements in and connected with phonographs and 
like apparatus.” 8. RoSmrr Rar. Dated December 15th. 
"Improvements in telephone transmitters" F. H. W. 
Hiace. Dated December 15th. 


26,604. “Improvements in telephonic or other switchboard appa- 
ratus.” F. W. Francs. Dated December 16th. 

26,610. “Improvements in electric aro lamps.” R. E. B. ORowProx 
and E. A. N. Poourz. Dated December 16th. 

26,614. Process and apparatus for treating ores by electrolysis." 
J. А. Mays. Dated December 16th. | 

26,619. "Improvements in telephone switchboards, or тоссар 
y oin for telephone stations.” . P. Твомрвон. (T. F. 
ern, United States.) Dated December 16th. (Complete.) 
. “An improved phonograph.” Е. Panisss. Dated Decem- 
ber 16th. (Date applied for under Patents, &c., Act, 1883, Section 
108, May 27th, 1898, being date of application in France.) (Complete.) 

26,629. “Improvements in current collectors.” Ж. Ринніна- 
Duso. Dated December 16th. (Complete.) 

26,649. “ Apparatus for simultaneously actuating from one point 
the controlling switches of the several electrical motor cars of a 
train.” Sms Bros. & Co., Ілмттер. (Siemens & Halske, Aktien 
Gesellschaft, Germany.) Dated December 16th. (Complete.) 

26,650. "Improvements in or relating to electric lamps.” Anpzas. 
Dated December 16th. 

26,695. “Improvements in electric accumulators or secon 
batteries" W. Рот на. Dated December 17th. "ET 

700. “Im ts relating to the coating of metals with 

Mira by the ald of electricity, and to apparatus therefor.” F. H. 
Surp zn. Dated December 17th. 

26,708. “Improvements in primary batteries.” Н. Т. HABRISON. 
Dated December 17th. 

,706. "Improvements in cable lightning conductors." J. Borns. 

Dated December 17th. 


. “New or improved device for indicating the frequ of 


G. HooxHam. 


an electric current or currente, derivatively applicable for signalling 
and indicating speeds and the like" W. E. Вовнлвр. Dated 
December 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesar. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 
6,097. "Improvements relating to the croi der production of 
metallic alloys and to apparatus therefor.” О. Е. Асквв. Dated 
March 18th, 1898. This invention consists of an improved electro- 


lytic process and apparatus for the manufacture of metallic 
dios The poci consists in submitting a fused salt, e.g., the 


chloride of sodium, to electrolysis, while e upon а molten 
mass of the heavy metal, c.g., lead constituting the cathode, and 
thereby forming an exp че sodium and lead; in mechanically 
circulating this alloy so that the lighter and richer portion formed 
on the surface will be removed into and accumulate in an adjoining 


chamber whence it will overflow, or from which it may be periodically 
tapped. 7 claims. f 


10,2209. "Improvements in alternating current motors" Tum 
ган Тномвок-Ноовтож Company, Ілмітвр. Dated March 4th, 


arrangemen 
nsating for lagging currente within the motor itself as well as in 

e external circuit, so as to increase the power factor output and 
efficiency of the motor, as is well known in single-phase induction 
motors are not ordinarily self-starting, but by a g an auxiliary 
closed induced circuit in which leading currents are maintained in 
inductive relation due to the inducing and to the auxiliary induced 
circuits will respect, be out of phase and will secure the two-phase 
effect desired for giving the motor starting torque. 21 claims. 


13,012. “ Тортозевева in caps for enclosing electric arc lamps.” 
Tum Brrreu Тномвок-Ноовтох Company, LrurrED. Dated June 
10th, 1898. The object of this invention is to provide а cap for the 
arc-enclosing cylinder, which will properly regulate the admission of 
air to the globe, at the same time withstand the heat to which it is 
subjected. It consists of a cap which surrounds the upper carbon 


of electric arc lamps, and rests on the top of the small cylinder sur- 
rounding the arc. 4 claims. 


16,041. “ Improvements in circuit breakers.” Bnarrmu THOMSON- 
Housrow Company, Lrwrrep. Dated July 8th, 1898. This relates 
to circuit breakers for power stations or any other relation to which 
it is desirable to open a circuit carrying a heavy electric current. 
The device is so that the handle moves down to set the con- 
tacts instead of moving up. This arrangement enables the circuit 
breaker to be set ч upon Ње switchboard, so that when the circuit 
is opened the arc is above all the apparatus and not likely to do 
injury. The handle is so arranged that it closes the contacts by a 
toggle device between the handle and a swinging arm carrying the 
contacts, the range of motion of which diminishes as the contacts are 
more nearly closed, so that while the movement of the bridging con- 
tact is through the air the handle moves comparatively slowly and 
the contact moves rapidly; but after contact is made between the 
bridge and the terminals the movement of the handle is greater and 
that of the contact less so that an increased leverage is obtained, 
rendering it comparatively easy to close the contacts. 7 claims. 


15,203. “Improvements in arrangements for exciting the magnets 
of dynamo machines.” М. Derr. Dated July 11th, 1898. This 
invention relates to the excitation of the magnets of dynamo 
electric machines having armatures with commutators in such a way 
that the resulting fleld has & constant direction, even when the 
current of the armature, as generator or motor, varies between wide 
limits or the direction of rotation of the armature changes. For this 

urpose the zield is arranged in the form of a shell or cylinder, with 
the iron equally distributed around and equidistant from the arma- 
ture. The cross-section of iron and the air space for the flow of 
magnetic force are uniform over the whole circumference. 3 claims. 


16,029. “Improvements in or relating to ‘electric furnaces.” 
G. L. Parmer, J.P., апа, E. WIL LANs. Dated July 22nd, 1898. The 


рн object of this invention is the production of calcium car- 
i 


of oxides. А high degree of temperature compared to th 
within the furnace during 


hig 
ture the charge which is about to be introduced into the furnace 
or the next operation. 4 claims. 


German Electrical Engineering Firms.—The follow- 
ing details of the capitalisation and number of employés of the 
leading electrical engineering firms in Germany will be of interest to 
some of our readers. The information is taken from the supplement 
to L'Eclairage Electrique for October 8th, 1898 :— 

Biemens & Halske. — Share capital, £3,250,000; debentures, 
£1,500,000—total, £4,750,000. 

Allgemeine Electricitáts Gesellschaft.—Share capital, £2,350,000 ; 
debentures, El, 9 50,000 — total, £4,300,000. This compan loys 
8,000 workpeople, and is interested in installations in 
Buenos Ayres, Geneva, Kieff and Bilbao, in addition to many in 


у. 

Société Schuckert, of Nuremberg.—Share capital, £1,850,000; 
debentures, £300,000—total, £2,150,000. 'This company employs 
4,000 workpeople, and in 1897 turned out work of the value of 

Compagnie l'Union.—Share capital, £2,050,000; debentures, 
£600,000—total, £2,650,000. This company exploits the Thomson- 
Houston patents in Germany. 

Helios Elektricitiits Gesellschaft.— Share capital, £1,200,000. 

Most of the shares in the above companies are held by German 
banking houses, thus illustrating the points raised in our issue of 
October 14th. In 15 years £20,000,000 has been invested in this 
manner in electrical engineering and electric supply companies in 
Germany. 
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: JOHNSON & PHILLIPS: 
| Arc Lamps 


FOR 


SHOP LIGHTING. 


THE BEST IN THE MARKET. 


PRICES ON APPLICATION. 


- SEND FOR PHOTOGRAPHS OF INSTALLATIONS. 


| JOHNSON & PHILLIPS. 


VICTORIA WORKS, OLD CHARLTON, KENT, 


And 14, Union Court, Old Broad Street, London, E.C. mw 
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“ялый ARUP Аа АТААТ АА АТАНАЗАР АВН АНАНАН АЛАА АА АР PNIS PAN _ 


W. T. GLOVER & Oo, 


LIMITED, 


— — SALFORD, MANCHESTER ~~~ ==: 


CONTRACTORS — - 

FOR LAYING - 
UNDERGROUND 
ELECTRIC 


TRACTION 
LIGHTING. 


S®eeeeeeeoeeo 


MAKERS OF ALL CLASSES or GABLES. 


M Agna uA NA Au Auf AAA ufu AAA Aa PUER AR UP UPS EN АТАСЫ Ы 


мыйы” ЈАТА 


PAT&NTEES а SOLE MANUFACTURERS OF COMPRESSED SOLID ENDED 


' AR RA TUERE BAr. ° 


London Address:-2, Queen Anne's Gate, Westminster, S.W. a |$ 
^: WOABTLE-OB-TYRB:—imperial Buildings, Westgate Road. BRUSSELS :—7, Rue de la Pepiniere. 


РТУТЬ ЗАА 


. . SRP EPR AR PE PRN DNF PT IAUN INULIN INUN ARUFIN RUUNA 


THE POLAR INCANDESCENT LAMP. 


THE CHEAPEST AND BEST ON THE 
MARKET. 


LONG LIFE, EFFICIENT, and RELIABLE. 
Any Voltage up to 230 Volts. 


THE UNION CARBONS 
FOR ARC LAMPS. 


Superior Quality, and Cheap. 


—— a Ge Gig —— 


PRICE LIST AND SAMPLES FREE ON APPLICATION TO THE 
SOLE AGENT: 


OSCAR SCHOLZI , DASHWOOD HOUSE, 


LONDON, E.C. 


F. W. POTTER & C0. PHIPP STREET, 


GREAT EASTERN iid LONDON, 5 4 


at ut, t ey ttam amt m, tn utis 


WING ELECTRIC FANS, 


NOISELESS AND EFFICIENT. 


—— — 


overall BRUSHES, 


SOAR'S PATENT 


7 
t 


NOT SEWN 
POINTS DON’T TURN UP 
«004 NO TROUBLE. 
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CONNOLLY BROS., L. 


BLACKLEY, MANCHESTER. 


Telephone No. 2,361 Telegraphic Address:“ Connor.ys, BLACKLEY." 


— 


aan 
r 


SN d 7 A^. 


N 


| 
e = " 1 E 
— — — EL zé- EN E i 
/ 1 
РА = 
/ — , ug Rn CAER ere — 
: 7 " 4 2 , 
- - * - 7 13 ae: 2 e Ж E 
í Y Та Ж > Ж” 


we 


LEX, 


Oy). 


VIEW OF WORKS. id 180 


F. WIGGINS & SONS, ana io 4%, NH n. LONDON. 


MICA MERCHANTS, [Telephone No. 2,248 Avenue.) 


Manufacturers of MICA GOODS for ELECTRICAL and ALL purposes. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 6100 


ICA 
FREDERICK SMITH & 0°: WIRE MANUFACTURERS, L™ 


CALEDONIA VORES, HALIFAX, 
Comtracters to E.M. Govermment and Railway Companies. 


ААТТАА ТАТАТ АТЬ 


Patent Galvanised Telegraph Wire (100-Ib. Coils) 


TO ALL SPRHOIFICATIONS. 


COPPER WIRE (oor: 


Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
SSEK.ECXEXKUIÁEG BRONZE WIRE (Weillers Patent under License). us 
3 


VENTILATING GABRIEL & ANGENAULT : 


| By Biectrical or any other Motive Power. 34, VICTORIA 8T., “G. & A. Lamps 
BLACKMAN "err, со. | LONDON, LN. are decidedly 
| n 68, Fore St., London, E. C., and branches. — the first and | 
dis cheapest of | 
European 
Wm. M. FOXC R O FT, аи 
(Successor to the late W. Foxcroft, also F. Lucas), | 
Telegraph and Telephone Case Manufacturer, Eia, NY. | 
36, PERCIYAL STREET, & 9, SMITH STREET, 
OLERKENWELL, LONDON, E.C. 
Offices—PEROIVAL STREET). 
EYERY DESCRIPTION OF CABINET WORK for ELECTRIC LIGHT ENGINEERS 
Lock and Block, Single Needle, Bell, Sounder, Perforator spent - re GABIONAGE.” 
Photometer, Telephone Cases, Battery Boxes * | LARGE 018000 l 
— MEPALB, LONDON, 1951; PARIS, 1081. "c £z -| TRADE AND EXPORT. — 138 | 
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W. T. HENLEYS TELEGRAPH WORKS 0 | _ 


LIMITED, 


27, MARTIN'S LANE, CANNON STREET LONDON, ЕС. 
Telephone: T35, Bank. — Telegrams: “HENLEYS WORKS, LONDON"? ——— 


HENLEY'S GABLES 


ELECTRIC TRACTION. 


WITH VULCANISED INDIA-RUBBER, JUTE OR PAPER 
INSULATION. 


LEAD.COVERED 
J CABLES. 


Worxs: NORTEL WOOLWICH. 
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Have Yeu Leeked inte the Saving 


to be made in the Boiler Department of your Plant ? 

You may have economical engines and efficent boilers, but you 

can nullify their savings by using the ordinary style of Feed 
Pump. 

We have made DIRECT-ACTING FEED PUMPS a SPECIALTY, 

and can supply the most ECONOMICAL, RELIABLE and 


EFFICIENT 


BOILER FEED PUMP 


On the market. 


CONTRACTORS n THE ADMIRALTY AND FIFTEEN BOVERNMENTS, 


London Office:—78, BILLITER BUILDINGS, E.C. 


G. а J. WEIR, Ltd., 


Works: CATHCART, GLASGOW. . 


Telegrams: BLBOTRIO LONDOR." THLASGGER Ne. 1%. 


THE LONDON ELECTRIC WIRE CO., Lr. 


ANCHOR WORKS, PLAYHOUSE YARD, 
Go LDE LANE, L ONDON, 1.0. 
MANUFACTURERS OF 
SILK COVERED WIRES, Oopper, Platinoid, German Wilver, &e., for ` 


Electrical Instrumente, Electric Bells, &c 


COTTON COVERED WIRES, STRIPS& OABLES 
CABLES OF LIGHT, MEDIUM AND HIGH 
SULAT 


| М lO N for Electric Lighting, Telegraphs and Telephones. 


FLEXI BLE CORDS of all descriptions for Incandescent Lamps, &e. 


| DYNAMO | ,BRUSHES; “Ordinary type,” Sparte, and “ Balf- 


PLATINOID oter MIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Varnishes and Sundry Appliances 
Contractors to H.M. Government, and the leading Electris Light end Telephone Companies. 


PRIOE LISTS ON APPLICATION. ba 


— e a nn АЙ 
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ZALLENDER’S 


C 
CABLE AND CONSTRUCTION CO., Un. 


90, CANNON STREET, LONDON, E.C, 
CONTRACTORS FOR COMPLETE SYSTEMS OF 


UNDERGROUND MAINS 


TRACTION WORK. E 


LIGHTING AND 
Telephone Ho», Westminster 01. 


Fie WANDERN S CO-> 


39, VIOTORIA STREET, LONDON, 8.М., 


HIGH VOLTAGE SPECIALITIES. 


SEE OUR NEW CONCENTRIC WALL PLUG 


- o Же 


| [SOLID SYSTEM. 


R 
ч Ge 
? 
qoae eme den 
: 
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DYNAMOS 


AND 


MOTORS. 


LIMITED, 


OLDHAM 


Send for 
CATALOGUE. 


London Agents :— 
D. H. BONNELLA & SON, ees SS 
58 & 60, Mortimer It., Ш. - 


If you want the BEST, thorefore CHEAPEST, 


R - CONTINUOUS CURRENT 
OLIVER & CO DYNAMOS & MOTORS 


Don’t 
“ OLIVER ” PATENT 
ARC LAMPS, 
FOR STREET, RAILWAY, DOCK, 


SHOP-FRONT, WORKSHOP, = 
AND INTERIOR LIGHTING, &c. -— 
14, 18 and 86 ö | \ Hous Lamps. : : A 
$ N Suubridgo Road, Hollings Mill, 
FW IE RHODES & WEBSTER, mire Rond, aes 
N _ ===; % gents for ae & Cheshire :— 8116 
К, „„ » MOON, LOUGHLIN & CO. Market ‘Street, Manchester. 


Telephone No. 3946. 


© 
al : >. 
x. — ай | * Agents for Scotland. H. McALPINE & Co., 240, Hope 8t., Glasgow. 
< } -A Telephone No, 6554. 
Ье Burn with Perfect Steadiness on any е E 
$ т 


deu RICHARD JOHNSON, CLAPHAM & MORRIS, Ld., 


MANCHESTER. 


DYNAMO DRUSHES, 


g — == 


OFFICES AND WORKS: 8160 


61, WILSON ST., FINSBURY, LONDON, Е.С 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


ELECTRICAL 
ENGINEERS. 


Ingleby Worke, . MANUFAOTURED IN 
BROWN ROYD, BRADFORD COPPER A “J.0.M.” SPECIAL ALLOY. 


Latte Mauer othe name soe | WIRE WEAVERS, WIRE WORKFRS, 
ESTABLISHED 1868. 14 | ул BRASS FOUNDERS, BRASS FINISHERS, 


А 
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*CRYSELCO" — 
— LAMPS. 


Every lamp guaranteed 
made at our Works, 


KEMPSTON, 
BEDFORD. 


___ ———— 
Send for Price List. 
———— _— 


p нынын 


LONG 4 


HIGH $ 
EFFICIENCY. ф LIFE: 
Uniform LIBERAL 
Candle-Power. DISCOUNTS. 


— 
— ad 


THE CRYSTAL ELECTRIC LAMP 
AND ROSE & BIRD, Ltd., 


St. Stephen's Chambers, Telegraph St., 
LONDON, E.C. 


— RC MM 


E. GOOSSENS POPE & 7 


ESTABLISHEDZ188s. 


High-Voltage am 


LARGE LARGE STOCKS KEPT OF ALL VOLTAGES from 10 to 230. 


The Efficiency of these Lamps, together 
with the adoption of 


POPE'S IMPROVED PATENT FITTING, 


places them foremost on the market 
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PRICE LIST UPON APPLICATION 


LONDON s 5, Guildhall Chambers, 
Basinghall Street, E.C. 
Telegrams: '* Duramentum, London." 


Works :—Нплелтв, Gar Im 


92706 


LIVERPOOL : 
17, South Castle Street. 
Fliament, Liverpool.” 


> Telegrams: '' 
„ COMBINATION,” NEWCASTLE-ON-TYNB 


Telegraphio Address :— 


COMBINATION METALLIG PACKING CU 


LOMBARD STREET, NEWCASTLE-ON-TYNE. 


| METALLIC PACKING 


For Piston and Slide Rods. 
EXTENSIVELY USED IN 


SINGLE AND TANDEM COMPOOND HIGH-SPEED ENGINES 


FQR ELECTRIC LIGHTING AND TRACTION 
Unsurpassed for Efficiency, 
And Durability 


Does not wear the Rods, 
Simple in adjustment. 
For VERTICAL or HORIZONTAL ENGINES 


Contractors to Her Majestu's Government. 


FOXCROFT & DUNCAN = 


1 

** FOXSHIP, 

LONDON.” 
(Of the late Dalston Firm of Paterson & Cooper), 
MAKERS OF 


High-Class Measuring Instruments 


GRAVITY TYPE. 
amMMETERS, 07 16 O то 120 amps. 
voLTMETERS, G2 O O то 160 votrs. 

EXTRA CHARGE FOR CURRENT INDICATOR. 


— e LLL 


Also Makers of Permanent Magnet Instruments, Cardew Voltmeters, Strip Ammeters for High-Readings, 


Ayrton & Perry Instruments, Cell Testing Sets, ENCLOSED ARC LAMPS, Resistances, 
Switches and Fuses, Switchboards, &c., &c. 


6" Silvered Dial. 


GRAVITY INSTRUMENT. 
Send for Prioe Ist. | 
Q'U EENS ROAD, DALSTON, $ IN E. 
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QVERHEAD TELEPHONE & TELEGRAPH LINES 


PHOSPHOR BRONZE 


GUN METAL 
CASTINGS. 


Bronze Wire, Rods, Sheets, 
Tubes, Ad.; Bearings, Bushes, 
snd other wearing parts of Machinery. 
White Anti-Frictin — 
Metals. 


strength and high conductivity. 
Copper Wire, German-dilver, Brass, 
and Gun Metal Wire, 
Strip and Rods. 


A CHEAP ANTI-FRICTION META', EQUAL TO 


MAGNOLIA. * 


— MM — 


— анара 


The PHOSPHOR BRONZE CO., Ld., N. Sumner St., Southwark, LONDON, S. E. 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
^" TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


For the Supplying, Eresting, Laying Down and Maintenance of Overhead and Underground Wires for 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT IN STALLATION £. 
Pneumatic Tubes for the Transmission of Papers, &с., 
FITTED WITH ENGINES AND PUMPB COMPLETE. 

REID BROS. "PATENT" PNEUMATIC CASH SYSTEM for the TRANSMISSION of COINS. &. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrica] Passenger and Guard Communication. 
CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL TESTING 
AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators and Stores of every description. 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS. 
CANNOT CORRODE, “GUM” OR “CLOG.” 
CYLINDER OIL, GAS-ENGINE OIL, 
MACHINERY OIL, | DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


ENCELBERT & CO., 4-17, usrat 1 


г 


1i 
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POCKET 


and other 


NOW READY. 


ACCUMULATORS, 


4 Volt, from 4s. Gd. retail. 


ARCHIBALD J. WRIGHT, 


ISLINGTON ELECTRICAL WORKS 


318, Upper Street, LONDON, N. 


New Illustrated Price List of these 


ELECTRICAL NOVELTIES | 


THE ELECTRICAL REVIEW. 


j 


CHISWELL S*LONDONEC 


68.69.70 & 71 


— a 


WARD'S COMMUTATOR DRESSING 


USED DAILY PREYENTS SPARKING. 


da, PRINCE'S RON: BUCKINGHAM PALACE ROAD, LONDON, ne 


AND OF ALL DEALERS. 


К m 
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BOTTLE. 


INDEX TO ADVERTISEMENTS. 


 fhe names of Advertisers, whose announcements are ordered for a series, are entered under алу one Heading in this Index free of Charge, 
ВЕСИ мр эме y p ĩ ватам зашт. 


Accumniators— 
J. W. Barnard as ET 518 Sup. 21 


ce e eo ee Sup. 14 
G. R. Blot & Co., Ltd. А 25 29 
Chloride Biscerion: mo rage Syndicate Sup. 11 
Ráison & Swan U.B.L. 00, Là. . бър. 12 4 18 
Blectrical Power Compe 15 


A erii ny 
Hart Secondary T Syndicate 925 
Lithanode N. B. Co. T dup. 10 
Tudor Acoumuiator Oo., Lad. РА 
А. J. Wright . га x ‘es 11 
Are Lamps— 

J. D. F. Andrews & Со. .. T Sup. 6 

е land ээ ee ees es ee 
G. Braalik  .. Se vs 5% Sup. 8 
British Thomson-Houston Oo., i Sup. 10 
Brockie-Pell Aro Lamp, Ltd. Sup. 7 
Orom & Со, "e . 18 ш ЗЫР 2 


& Gor 18 
Raison & Awan d. T. Оо. La. er. 13418 


Belting— 
He [] J. ee . ee ve 
Wweoo [ ven ee es ee ee 
Bitumen— 
Callender & Montgomery . soe 


Boller Meantings and Valves— 
R. W. Blackwell & Co. - 
Hopkinson 


а оо. .. 
Books— 
Modern Machinery .. s T 
Rentell, 8., & OOo. сә - 
Whitaker & ee ee ee 


W.Middlemiss es 


Carhope— 
R. W. Blackwell & Co. 


24 
iodison & Hwan D. n. I. Oo., Lid. r. ina 18 


Aan. Mee. Oo. Led. .. ET 


PAGE 


‘Вир. 10 


14 


(Continued on next Page.) 
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Dynamos— Continued. 


Dynawe Rrushes— 
R. W. Blackwell & Co. 
Dynamo Brush Oompany .. 


Edison а Bwan U. B. l., Os. LA. 
General Electric Oo., Ltd... 
Clapham & Morris 


8 


p 
5 Y. 
„ Ё 


е 
e 
8 2 


Genera! Biectrio Uo., Ltd .. wie ` Sup. 14 Непгіоп, F. M T 
P. R. unm & Co., Ltd. .. 25 а 18 ааа гаш o e d. & Bup. іва 2 Etectrical al Engineers and Contractors 8 
James & Mills - ae 19 eritys, - > 9 - up. D ышы ео. з г Sup. 2 
Johnson & Phillips ee ee 1 & Sup. 184 7 Castings— G, W. Bellis & HS PN Sup. 10 
F 7 Phosohar Brense Company % R. W. Blackwell & Co. 
Stewart Electrical Byadicase, Lid. = Es Wailes & Co. .. .. Sup. 19 British Thomson-Houston Oo, Ltd. Sup. 10 
aaghan А emicals— Oallender’s Oeble E: 
Veritys, ry. e Sup 1 a. Boor & Oo... ee ее [IJ ee nian gry асе de ES 2 Me m 
xin es— Wleetrie Construction T 
2 Clutches- a Valkere & Со. 19 Foxcroft & Duncan es oe ee 9 
United Asbestos Company .. 1 a. Rubber ё War Os... 38 
Ао Condensing Apparatus— International Trading Oo... Vá S Sup. 25 
Auctioneers & Valuers (Mec Mechanical) - Exe чынын qd. Pe S£ Manlove, Ae B GG.... 
Wheatley Ki rk, Price à ее 16 Crucibles, Plumbago— Бей Bros. eo oe ee ee ee 10 
Ф Co. Вир 10 Brnest Boot & өө өө ee 29 
Batteries id е ее i: Siemens Bros. & Oo... өө "T? es 16 
D. P. Batory Com y. Lie. ee 17 D amos — Sup. 1 
Sdisen & uwan U. Oo. 18... dup, 13 & 18 упа! ker & Co. Thames Iron Works & Shipbdldg. Oo. .. 
Gen. ves Led. ee ee ee jm — British T} 92 son-Houston Co., Lid. ” Bup. 10 т Wailes & Co. x) ee e Sup. 19 
— М enufectaring Company выр. i on а Bwan U. n. EL. Oo. La. : вар. заш | Electric Light Fittings— 
mure i NUR D de. ж General Кой Co, LM. 17 Beni Dakin, L, e * 19 
Battery Jars— Or uc dee e аЙ & 1 
Deultes & Co, "m Sup. 10 'Heigh&Co. .. . 7 Edison & Swan U. n. L. Oo, La. . piu 
J. Stiff à Bons 24 д. x. Hau а Oo. e ER Sup. 28 ed & Oo. .. ax ec 
j TX WESS SEI em Wilson Hartnell ie d Faraday & Вов .. .. .. .. ui" 
Bells — Heath, Snoxell & Oo., Ltd. EE Moo. Oo., 4. Sup. M 
Edison &8wan U. . L. Co., Lå. fup. 19 & 18 J. H. Holmes ё oe T m Heaton, Smith & Oo. oe oe ee 6 
Veri. F eo rua Н J -— ee ee 1 & Sup. disi 22 eo x "i et = 
Willsarason & Joseph: гай 5. $e Newton Electrical Engineering Works Sup. 2! Hl. M. Baimons & Oe. .. .. 
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Eleetric Light Fittings —Continued 


Bastian Meters M oe 

British Thomson-Houston Oo., 08. Sup. 10 
Chamberiain &Hookham .. 

Bdison & Swan U. . L. Oo, Lå. .. Sup. 12 & 18 
General И) Oo., Lod.. 3 i 
Schattner & Co. СА АЕ ae 25 12 
Veri Ltd. .. ee ee oe Sup. 1 


Месе & mat Сге . Sup. 12 & 18 


Engines for Electric Light— 
Maclellan .. s 
8. K Ballin à Co. А " Вер. 10 
R. W. Blackwell & Co. 94 


Brewett, indie & Oo. . 19 

Mirri Wein & Угуз а OG La. % 2 
м 

National Gas Oo. s d. 31 


Ransomes, Sims & Jefferies — .. Зр. 24 
Willans & Robins... EA 


W. H. Bailey а Woo. .. 25 


W. a. tale ee ee ee ee " Sup. 6 


Feed Pumps 
В. W. Blackwell & Co. РИ - ЯР 94 
а. & J. Weir ee ee ee ve 5 
Fibre- R. W. Blackwell & co. а 
Delaware Hara duse Oompa: y 


David p. 23 
Bdison & Swan U. . L. Oe, . Вир, 11 4 18 
Mosses & Mitchell 11 


сле с®— Phonix Offoe .. 
R. Jenkins .. oe. “be "T Sup. 9 
ен & Bon, Limited .. 21 
Furnaces and Draught Apparatas— 
Meldrum Bros. 40 T Sup. 29 
беса 


Edison & Swan U.B.L. Oo. Ltd... Sup. 19 & 18 


Edison & Swan U. . L. La. . 19 & 18 
General Blectric Oo., Lid. tat. 1 gus Bup. 14 


Veritys, Ltd. - Sup. 1 

Williamson & Joseph, La. Bie is 
Hoists—Abbott а Co., Lte. 
Incandescence Lamps— 

G. Braulik 


British Thomson-Houston Co., Ltd. "Вир. 10 
Eleetrical 1 Company 14 
сотта! Electrio гар со 8 
son & Swan U.E Oo, La. .Bup. 12 & 18 

Fuller & CO. эл» 25 

Gabriel & nault Se 

General Electric "d. Lad, ` i "Sup. 14 

Mackey, Mackey 4 Co. xs Ex 

E. Goossens Pope & Co. 9 

Improved Elec. ‘Glow ‘Lamp Co., Laa. 18 

Scholzig 66 ad 2 

ріешева & Оо. % ne T 16 

mon ee ee е е 

Still, Wm. C0 ..... Bup. 18 

Sunbeam Lamp Company 24 Sup. 6 

Veritys, Ltd. e oe 8 +p. 1 

Williamson & Joseph, Ltd. ee 

Zurich Incandescence Lamp Co. ae 
India-Rabber— 

India-Rubber, G. P. & Tel. Works Co.. 28 
Injectors—Green & Boulding Vu xe c 
Institutions— 

Electrical & General Engineering Col. Su 

Elec. Eng. Inst. oe as Sup, à 
Instrument Manufaeturers— 

Aktien-Gesellsohaft Strube ae Sup. 20 

British Thomson-Houston Co., Lid. Sup. 10 


ee 


Bundschuh Bup. 91 
Edison & Swan U. E.L. Co., та. . Say. B 4 18 
Elliott Bros. .. s; 


Evershed & Vignoles, Ltd. ` 
Foxcroft & Duncan .. i ше we, x 
Nalder Bros, & Thompson wi Sup. 8 
J. Pitkin ee ee oe oe Sup. 21 
James White . 

Williamson & Joseph, Ltd. 


. Miscellaneous Advertisements relating to Situations, Articles f 


SCHATTNER & C0., 


ТІМВЕАЊ р NORWICH, 
al Engineers, 


Makers of the LONG SCHATTNER Patent 


_ PREPAYMENT METER. 


Electric. 


SIMPLICITY, | 
ACCURACY 
CHEAP, 


e αν,e e. 
PRICES ANB QUOTATIONS ON A 


Telegrams: “Schattner, No — 


NESS. 


PLICATION. 115. 
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R. W. Blackwell & Co. 27 94 
Doulton & Оо. ` Bup. 10- 
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Estler Bros. a 
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Johnson & Phillips . .. l&Bwp.18 & 20 
Polland & Co.. A Sup. 21 
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Metallic Packi ng 
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Green & Boulding 2x ыз 91 
Meters— 

General Electric Co., Ltd. i Sup. 14 
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Baxters & ue AN 


Sanders, Wake & Oo. và 
F. Wiggins & Sons eo eo es ee 8 


ВеоКет & Оо. 98 
British Thomson-Houston Co., 14. Sup. 10 
Cuttriss Wallis & Oo., Ld... 19 
Edison & Swan U. E. I.. Oo., Ld. .. Sup. 19 & 18 
J. H. Holmes & Co, Sup. 


Johnson & Philli d & Sup. 18 & 4 20 
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A. O. Wells&Oo. .. .. 
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Patent t Agent— 


ee ee Sup. 18 
Platinama е9 
Derby & Co. Sup. 18 
Edison & Swan U. E. L. Co. La. .. Sup. 12 & 13 
Poles— 
R. W. Blackwell & Co. 94 
Johnson & Phillips (Wood &Iron) 1 1а Sup. 18& 20 


Porcelain n Appliances 


Don уу ЖЧ P bo ces aE 
Edison & Swan U.E.L. Oo., та, . Sup. 19 & 18 


General Electric Oo., Ld. . Sup. 14 
Macintyre & Co., Ld. В is ә 
J. Btiff & Bons.. 8 is WA GS 294 
Taylor, Tunniolift & Oo, - sis ж 
Veritys, Ltd. Sup. 1 
Williamson & Joseph, Ld... 855 
Porous Cells — 
J. ne Eesti x js “> ix 94 
Pumping Engines— 
E. Belliss & Co.. Ld. ee oe Sup. 10 
Rails. W. Slengals. & o. s ci 24 
— 11 
Rallwa armer МЕ 955 8 14 


€8—T. Skidmore & Son se 
W8-— 
Davis & Timmins .. 
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LT V Oo., Ld. . Sup. 19 & 13 
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Steam Traps 
W. B. Ach & Co. Кы WX XR Ws 
Stonewa&re—Doulton&Oo. .. ..  Sup.10 
J.Büff&Sons.. .. .. .. . 
Switchboards— 


R. W. Blackwell & Co. .. zs 94 
British Thomson-Houston 24 "Sup. 10 


Edison & Swan U.E.L. Oo., Фә. Hen 

Foxoroft & Duncan 0 

бен кодо Со те is * 
> » up. 

“ us” Works Go. "m ‘ 

Veritys, Ltd. .. ae is "Вир. 1 

Williamson & Joseph, Ld... 5 cs 

Switches— 


Waltham Enginesring Co. x Sup. 9 
Telephones 
lidated Telephone On. & M. Co. Sup. 7 
Falon A awan U е. e 19 & 18 
General Hleotrie Co., Ld. .. Sup. 14 
Gent & Co. ое ee ө ee es 
Veritys, Ltd. ee ee oe ee Sup. 1 
Western Electric Company oo 5 D 
Tenders .. .. .. .. .. Bw. 74 8 


Wenn, Thonité 40 Co., Lia 
Tramway Supplies — 


R. W. Blackwell & Co. S2 94 

British Thomson-Houston 'Co., Ltd. Sup, 10 

Dick, Kerr & Co, Ltd. .. s Sup. 7 
Transformers— 


British Thomson-Houston Co., Ltd. Sup. 10 
Edison & Swan U. E. L. Co., Ld. .. Sup. 12 4 18 


Genera! Electrio Co., utai "m Sup. 14 
Veritys, Ltd. .. 9 5 © Sup. 1 
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Turners—Bonella 4 Son.. .. .. .. “и 
Vacuum Tubes— 

WC Sup. 19 & 18 


Varnishes, &c.— 
Edison & Swan U.E.L. Co., ae Pup 13 3 
Fred Crane Chemical Compan ds 
Ventilating— 


G. D, Belliss & Co., Ltd. vs Sup. 10 

Blackman Ventilating Company ee 8 
Valcanite— 

Harburg I. R. Comb (oo. Sup. 15 


Wire (Covered)— 
British Insulated Wire Company T 6 
Connolly Bros. 8 
Edison & Swan U.E.L. Co, Là. . * han 
General Electric Oo., L SER 14 
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ey's Te T 
Hirschman 200 d 21 
Johnson & & ши. à B. Ё Sup. 18 & 90 
London Eleotrio Wire Com P 6 
hate using биш; "Вир. 1 
elegrap. 
G. B. Uns Mani pany Sup. 98 
Veritys, Ltd. . oe Sup. 1 
Williamson & Joseph, Lid. s oe 
Wire ) (Uncovered)— 
R. W. Blackwell & Co. 2s E 24 
T. Bolton & Sons =e S >з e 
Brunton & Son be bs 5% oe 
Davis & Timmins 26 
Edison ё Swan U.E.L. Oo., 18... Sup. ia & 18 
F. Espir 5 p. 20 
Phosphor Bronze oo. P 10 
Ramsden, Camm 4 (Oo. S 
F. Smith | & Co. ee ee 8 
Wire Covering Machinery 
Thos. Barraclo "uM Sup. 18 
Johnson & B .. 14 Sup. 204 91 
Wiring Systems 
Andrews J. D. F., 4a (o. Sup. 6 
Mavor & Coulson. . M 
Simplex Steel Conduit Co., Ltd. Sup. 19 
Wood Casings, &c.— 
Beecroft & Wightman  .. 
Edison & Swan U.E.L. ©, Ld... - Sup. 1 isa 15 
General Electric Co., Ltd. € р. 14 
J. F.&G. Harris ee ee ee 825. 18 
Veritys, Ltd. ee ee ee ee Sup. 1 
Viger Bros. .. ee — 34 
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PERMANENT MAGNET 
INSTRUMENTS 


FOR CONTINUOUS CURRENT ONLY. 


uirium aa А. мА. МА. ы А. Kim, fm im дм 


SCALES PROPORTIONAL THROUGHOUT THE WHOLE RANGE. 
DEAD-BEAT. AOQURATE. RELIABLE. 
NO TEMPERATURE ERROR. 


VOLTMETERS OF VERY HIGH RESISTANCE, 
AMMETERS OF VERY LOW RESISTANCE. 


Ав the Ammeters are of the "shunted" type the shunt can be placed at any point in 
the circuit and the instrument, some distance from it, in the most 
convenient position. 


! — a C—— E — qi — — E ü ABA: — — 


FOR PRICES AND FURTHER PARTICULARS APPLY TO THE MAKERS:— 


CROMPTON & CO, LIMITED, 


ARC WORKS, CHELMSFORD. 


ELECTRIC 
LAMPS. 


IMPROVED 
GLOW 


DESIGNS : 
280,342—4. 
269,414-—21. 


PATENTED 


1894—5—6—8. ams 


Cil 


All Types of Lamps in Stock, 
with or without Opal or 
Silvered Reflectors. 


Lamps of Best English 
Manufacture. 


SAVE As) 


On Your Electric Current Bill. 


FOR PRICE LIST AND PARTICULARS APPLY—— 


IMPROVED ELECTRIC GLOW LAMP COMPANY, LIMITED, 
103, QUEEN VICTORIA STREET, E.C. 


— 2 — T 
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ELECTRIC FITTINGS 


Drawing Room Seonces 
Poreh and Loggia Lanterns 
Adjustable Standards 


FARADAY а SON® 


Dining Room богов 
Gounter-peise Pendants 
Spring Roller Pendants 


з а з BERNERS ST LONDON W пи 


ELECTRICAL INTERLOCKING. — РА PALAGE, 1602. 


Board of Trade have in and again urged the necessity | of combi the “Lock” and ‘ Block irii nnection between the Telegraph 
Instrum „ Locking N wers, (6 effect inter -dependent working." This gre& ішргоче ment, together with Supple ХА тау Ani Automa atio Train Action 

reliably ente элй нед an ought into practical use on several lines by 1 BA TRT & FARMER,Under protection o various ts granted or or assigned re 1585 ig 
Diploma of Honour (the et Award), Edinburgh, 1:90. For Particulars Plans, and е арріу 10 


SAXBY ls FARMER. Ltd., те Signal . 5 Road, KILBURN. LONDON, N. W. 


Bignal Work of every description, Electrical and Mechanical. 1117 


BRUSH GLOW LAMPS 


HIGH EFFICIENCY, 
LONG LIFE. 


—— 
- 


BRUSH CARBONS 


SPECIAL TERMS TO THE TRADE. 
APPLY TO 


Tue BRUSH ELECTRICAL ENGINEERING 00, 


49, QUEEN YICTORIA STREET, LONDON, Е.С. 


1 Lob т 
IMPORTANT IMPROVEMENTS IN GUN METAL 
SCREW DOWN VALVES. 


HOPKINSON’S PATENT “RLS.” VALVE. 


J. HoPKInNsoOon a CO., LTD. 
BRITANNIA WORKS, HUDDERSFIELD. 
LONDON OFFICE AND DEPOT: 168, QUEEN VICTORIA STREET, E. o. 


December 


90, 1888.) THE ELECTRICAL REVIEW SUPPLENENT. 


| OF VALUE and INTEREST to EVERY ENGINEER, 
| The most complete CATALOGUE yet issued; 91 pages. 


Ag Pu PVP NUS А А gf VP Vf дА. А. ЫТЫ атата 
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"HELSBY" CABLES AND WIRES. 


| | For For Any Voltage and 
| | Lighting, Any Situation. 
| | . Power, 
Telephony, Single, 
| Tramways, Concentrie, 
| Telegraphy, Three-Phase, 
Cables, &. 


| | Signals, ёс. 


VERITYS, Ltd., 


The TELEGRAPH MFG. Co, Ltd, HELSBY, near Warrington. 


11, Queen Victoria Bt, LONDON. 3, Parsonage, МАМОНЕВТЕБ. 30, Hope St., GLASGOW. 6, Victoria BL, BELFAST. us 


| | Electrical Fittings & * tal. . 
London and South of England: — 3. KING STREET, COVENT GARDEN, W. C. 


he 

iii 

The 
The 


К. A. 


E ASTON LAMPHOLDERS 


Midlands (with Wales):—Plume Place, ASTON, BIRMINGHAM. 


North of England (with Ireland):-29, PRINCESS STREET, MANCHESTER. 


Scotland :—55, Mitchell Street, GLASGOW. 


Telograms :—'' VERITY” LONDON, BIRMINGHAM, or MANCHESTER, and *' VH TTS,“ GLASGOW. 


TM а 


[Г If 
р. I" 


А. 4602. . A. : | E. А. 4004. 


Neatest in Appearance. 
Smallest in Size. 

Best Manufactured. 

Most Efficient im Insulation. 


VERY LARGE STOCKS KEPT. 


SPECIAL QUOTATIONS FOR CONTRACTS AND QUANTITIES. 


: B E L L S HAVE YOU SEEN OUR CATALOGUE 
| AND OF 136 PAGES? 
| | The most Comprehesivo List 

| Published on the subject. — - = 


| "^ Lowost Prices. 


E. А. 4606. 


No fear of short 
circuits at bottom. 
The interiors can 
also be supplied 
with holes through 
the bottom discs so 
that the wires may 
be passed right 
through and cut off. 


. aim. __ €— | 
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EVERED A CO. Lid. 


MANUFACTURERS OF 


Herne LIGHTING ACCESSORIES, SWITCHES, CUT-0UTS, LAMP -HOLDERS, Ke. 
This type of Holder is pre-eminently 


IMPORTANT !! adapted for use on HIGH-VOLTAGE 
Е Circuits. The Poles are completely In- 

sulated from each other and outer metal сазе. 

Try it. Don't forget EVERED'8 " Patent. 


. — =æ - 0m PM 


Brered's Patent 
Safety Insulator. 


Perfect Insulation. 


Wired with utmost ease 


i — - ч — - : TL 
Complete. 


Section of Holder with 
Evered's Patent 


Safety Insulator. | 
Patentees and Sole Makers: EVERED & CO., Ltd., 
27-85, DRURY LANE, LONDON, М.С. 


: DEVONSHIRE BT., BIRMINGHES —  É— 


Barnet works 


ASHTON FROST & б, Lu. 


Bank Top Foundry, BLA CKBURN. 


120 k.w. Four-Pole Slotted Drum Furnace Generator. 


GENERAL ENGINEERS, .- 


MILLWRIGHTS, BRASS and IRON FOUNDERS. 


— 


- № 


— — — 


— — —— es — 


— —y—V— пс ҥ—--ө © ени 


DANIEL ADAMSON 4 CO., DUKINFIELD, 


Near Manchester. 
IDEAL HIGH-SPEED 


ENGINES, 
= —— MANUFACTURED IN 
GENERATORS, ALL SIZES. 

for SINGLE CYLINDER, 
LIGHTING. POWER, TANDEM COMPOUND, 
an 
STREET RAILWAYS. er CONDENSING, 
— or 
PERFECT GOYERNIRG, { 3 mon CONDE Any: 
y ^ an 
p Кайна ы йы гш; ч ON E R UP TO 500 I.H.P. 
: b ii. ³ A  — — sud 


HIGH-CLASS BOILER MAKERS 


of ' I3 Enauiries 
т" £ Solicited. 
ornish, = 
Tubular, Sole Makers of 
and S 
Muititubular LEUTE ENGINE 
Types. os with 
8 WHEELOCK 
Highest Class AUTOMATIC GEAR, 
Workmanship and — — z — up to 
Materials „ iz = = zm —— — 0 Any Size and for 
Guaranteed. % ß, www 


DIXON, CLAYTON & CO, 


Eagle Works, PENISTONE. 
Ж, 


| 


(SINGLE POLE). 


The Illustration represents one of М Type 
Main Switches. This Switch has an excep- 
tionally large contact area, quick, and long 
break. All Metal parts highly finished and 
lacquered. Can be made up either as Single 
or Double Pole (abreast). With or without 
Fuses. 


Catalogue 
New < 


PATENT. 


ELECTRICAL MANUFACTURING 60, 


28. BUSH LANE, LONDON, Е.С. 
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— 
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Three-Phase > 
* Plants 
A Speciality. 
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SEND FOR OUR CATALOGUE. 
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- UNIVERSAL ELECTRICAL DIRECTORY, 


1899. 


Advertisements and entries for insertion in 
Classified Trade Section are now being received.. 
The latest date for receiving corrections will be 


announced shortly. 


H. ALABASTER, GATEHOUSE & CO,. 
4, Ludgate Hill, Lendon, Е.С. 


LIMP CLOTH, 2s. 


ELECTRIC TRAMWAYS & RAILWAYS 


POPULARLY EXPLAINED by Н. SCHOLEY, Assistant Editor “ELECTRICAL REYIBW. " 


АТТАУ ТАР UFRPRAR MAURRAS АТЕСТАТ атт. 


This work, which is beautifully illustrated, is designed to give in popular language an account of the progress of Electric Traction. The chief methods of 
employing electricity for traction purposes are explained, while the most noteworthy foreign and Continental systems are described and illustrated. . 

It will be of po use to Members of Municipal Authorities and Tramway Companies who are considering the question of adopting Electric Traction. 

It is interesting $o the general public, because English systems are for the first time popularly explained. 


WHAT THE PRESS SAYS:— 


Belfast News Letter.— Excellent little publication. . Contains a lot of Coventry Mercury.— An interesting and easily comprehensible account of how 
very useful information, is profuse in illustration, and to all who findan , electricity is generated and utilised for traction purposes.” 
interest in the subject of electric locomotion it possesses 62 pages of Glasgow Herald.— Mr. Scholey's book is beautifully illustrated and should be 


profit.” | read by everyone desirous of having а general knowledge of the 
Financial Times, —'' The work is thoroughly up-to-date, is well printed and illus- mechanism of electric traction by all the known methods." 
» 
trated, and comes at a very opportune moment. Blackburn Times.—‘It is a very interesting little manual, and its numerous 


Dover Standard.— The excellent illustrations and diagrams are of great assist- | illustrations give опе ап excellent idea of what our streets will look like 


ance in the comprehension of the subject." when the overhead system is in use." ; 


The Bristol Mercury.— Тһе members of the Electric Traction Committee would ' Invention.— Written in popular language and enriched by numerous illustra- 
be wiser men if they knew all which is contained in these covers.’ | tions . . . . . . should be the means of imparting much practical 
Bristol Times and Mirror.— We warmly recommend this useful little book to e e On tue R HHH 
all interested in electric matters.“ English Mechanic. . . . will be found useful by those who have to deter- 
mine whether or not electric tramways shall be admitted into a district." 


Westminster Garette.— An instructive little book by one who knows his subject 
Mechanical World.—“ The book is one which will be welcomed by all who wish 


thoroughly." 
to become acquainted with the prihciples of electric locomotion, and as & 
Western Morning News. —'*'The subject is remarkably well illustrated, and the 311 А LI 
facta and figures will found valuable by lin tented in this i port- | PE d Scr ашдан position of this importànt subject it leaves 


ant subject.” 


Published by H. ALABASTER, GATEHOUSE & CO, 4, LUDGATE HILL, E.C. 


35 ILLUSTRATIONS. 2s. 6d. POST FREE. 


OZONE: its Commercial Production and its Applications. 
BY EMILE ANDREOLI. 


АТАТ АТАТ АТАТ 


OONTENTS.—Bunsen and Faraday on the es of Ozone; From Schönbein to W. Siemens; Dr. Werner Siemens, 1857, and the 

first experimenters; Von Babo, 1863; Beanes and d, 1868; Ladd and the yield of Ozone, Houseau, 1872—knowlege of the Nature of 

` Овопе; Boillot, 1873—the Osonisation of Air; Tisley, 1873—Osons preserves perishable provisions; Berthelot electrifies паш Dr. W. 
y wines 


Bpottiswoode and Ward, 1875; Progress of Овопе; Medical and other properties of Ozone; Brin Brothers, 1886; Burgun 

brandies osonised; Dr. de Vars, 1889, and Berthelot; Experiments on the ies of Ozone; Séguy—More glass tube ononisers; Guénet, 

1891; Drs. Labbé and F. Oudin, Medical Osonisers; . Girerd Inhaler; Siemens and Halske, 1891; Dr. Fröhlich, his experiment; 

Osonisation of water, oxonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller, Andreoli, 1892-93, the first open 
; Miscellaneous in 1892; Commercial osonisers: Villon ozoniser; D. Korda, 1892; Andreoli, 1893, commercial uction of Ozone; 
and Impro wines and spirits; Experiments and applications; Bleaching; Oils oxidised and bleached; ification of water ; 

Oxidation of organic su ces; Osone, a powerful disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board ; 

Bibliography; Analytical Index. 


H. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, London. 
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W. " MIDDLEMISS, 


SW IT C H AWOOD 
BLOCKS. "s. BRAD POR D. - 
—— TO SENTRAL STATION ? 
Url S. INDICATOR 
N THE PRINCIPLE OF THE PLANIMETER.) 


(A POWER METER BASED O 
«We must congratulate vou On such a 


Messrs. WILLANS a ROBINSON зау :— 
satisfactory result.” 

Prof. UNWIN says :—' ‘There can be no doubt of the great practical value of such 

s, but will record H.P. a 

with a Diagram indicator. 


nd M.E.P. accurately 


KENT. .. 


S 


SUNBEAMS | 


an instrument. 
t does not take diagram 


NOTE.-This inea 
n all loads, an impossibility 


w. G. LITTLE, Boxloy, 


S ТАНИР. 


U | GA TESHEAD-ON-TYNE . 
SUNBEAMS AGENTS XN EWERY PRINCIPAL vo Wr. SUNBEAMS 
SUNBEAMS SUNBEAMS 
SUNBEAMS SUNBEAMS 
Е E 
SUNBEAMS SUNBEAMS 
220-Volt '' SUNBEAM" Lamp. А 
SUNBEAMS 


t Tests to be THE BEST in the Market. 


MANUFACTURERS of all kinds of ELECTRIC INCANDESCENT LAMPS. |: M 
SUNBEAMS OO" 
SUNBEAMS 
London Office: G 


S FENCHURCH STREET, E.C. 
MINE OWNERS OWNERS мю MANUFAOTURERS OF МІ0А 
PURPOSES. 
Large Stocks at our Stores in Dundee ot ied 


hehe Ruby. Clear 
direct from the 


| | | 0, FENCHURCH STREET, b5. „| = | 
BAXTERS & MACDONALD 
и, тети, Dundee. | nad Clouded. Regalar shipments receive 
— kd onen o ae ао == 


Commercial Court. Contractors to Her Majesty's Government axe 


ORIGINATORS. PIONEERS. 


CONCENTRIC WIRING, 


FULHAM ELECTRI 
р АТ ЕНТ EES an PUTNEY in Do E pes iON, — PERF ЕСТ ERS. 
EFFECT FULHAM, LONDON, 3. W. ñxĩt!ᷓ— 


J. D. F. ANDREWS & CO., Ltd. 
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SILVER a SILVER MEDA! к 
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LIMITED 
(Incorporated 1881.) 
' Offices and Showrooms: 
7 Nos. 186-188, ERN AVENUE, LONDON. 
Works: COVENT 


Telegraphic Addresses: " T eee . 


NEW CATALOGUE NOW READY. 
PRICES REDUCED. 
TRADE TERMS AS USUAL. 


Special Discounts for Quantities. 


| 5 * ae / T | 
| я , A / / il di ац 
: / W e 9 
„ ⅛“²ꝛõnm RU а aaa ба ꝰ f:: pM 


ENGINEERS AND CONTRACTORS. 
ELECTRIC TRAMWAY EQUIPMENT. 


Contractors for 
Exclusive 
| COMPLETE 
British Rights. EQUIPMENT 
of 


Electric Tramways 


“Walker” | 3 


in 
DOVER, 
System of BARCELONA, 
: MADRID, 
ELECTRICAL DUBLIN 
APPARATUS. nne 
LUCAN, &c. 
Address: 


Generating Station, Madrid. 


110, Cannon St., РИЧ Е. С. 


Telegrams : “ Dicker, Lenden. Works: KILMARNOCK, SCOTLAND. 
SIMPLE, EFFICIENT, ECONOMICAL. 


ABSOLUTELY STEADY. 


BROCKIE-PELL 
PATENT ARC LAMPS. 


17,000 IN USE 


à For the Lighting of Streets, Public Bulldings, Railways, Factories, and Shops all over the World. 


. SOLE MANUFACTURERS AND OWNERS OF PATENTS 


Tendo Marks BROCKIE-PELL ARC LAMP, Ltd., — 


21, 23 and 25, Tabernacle Street, LONDON, E. c. чп Come 


* — — — 
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ALDER BROTHERS & THOMPSON, 


AMMETER, VOLTMETER, | AND SWITCH BUSINESS 


| NALDER BROS. & CO., 


is, RED LION STREET, LERKENWELL, 


M этиши, — 
" SOLE MAKERS OF THE | 
б N.C.S. AMMETERS ё & „ 
6-INOH BEARINGS, 
METAL DIAL, ACCURATE 
BRASS COVER, RELIABLE, 
BRASS BASE, HANDSOME. 
TERMINALS MADE IN 
AT BACK. NGLAND. 


— = Dial 
£417 Gr LOO AMPS. арча VOLTS. 


SOLE ADDRESS: 
34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 
o., 108, Argyle Street. am ‚ and Mr. 8. JEVONS, Еу 7 


AGENTS s—Messrs. W. McGEOCH & C 
Sto res, Minories, Bi 


. BRAULIK,= 


"- 217 & 218, Upper Thames Street, 


BRAULIE, 
LOBDOB." 

TRIG WHARF and OLD SWAN LANE, E.C., '&c. 

(Established over 10 years). 


(Sole Agent for Messrs. KOERTING & MATHIESEN), 


S r 


A 


ub | | j 


jg Specialities tor the “Lighting” Season. 
EE cw “JZ” CONTINUOUS CURRENT LAMP, 


3 In Series on 110—115 Volts, without rosistance, 
2 ESPECIALLY SUITABLE FOR SHOP, WAREHOUSE & SHOWRO 
ee | \ э DOUBLE CARBON LAMPS, 
Үү ENCLOSED ARC LAMPS AND CARBONS, 
THE WELL-KNOWN “F. & J” OPEN 


OMS, &c. 


ARCS. 


Over 60,000 Aro Lamps Sold. 


LARGE LONDON S Еу ENSURING PROME DELIVERY. 


ы CHEAPEST AND ) BEST HOUSE IN THE TRADE FOR 


AU 


1 y HI ho I» kè: кел cent 


I 


rr UT BINANUSB МОТО, INANSTUNMENS ФТ 
STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


DISOS up to 
60 inches diam. 


SLOTTED WORK 
а specialty. 


Aeeurasy of Stamping 
and 

Highest Hlectrical 

Results Guaranteed. 


Finished, 
or in the Rough. 


SLABS & BARS 
in 


Suitable Sections 
for Magnets, 
Cold Sawn to 


lengths. 


ROLLED AND FORGED SHAFTING, EYE BOLTE 190A, COMMUTATOR SEOMENTO, ds. eut 


ROBERT JENKIN 
Artistic Bell Pushes ё 


88, BISHOPSGATE ВТ. WITHIN, 


9 aiene же 


THA 


WALTHAM ENG. CO., 


46, YORK STREET, 
BUCKINGHAM GATE, S.W. 


ART METAL WORKERS. 


Telegrams : “Switchboard, Londen. 


CAN | BECOME AN ELECTRICAL ENGINEER? 


ELECTRICAL 
ENGINEER. , 


This question is answered in our FREE illustrated book, entitlad : 
“CAN I BECOME AN ELECTRICAL ENGINEER?” for which address our 


еМ. 
Representative for Great Britain and Ireland, CLAUD Р. D'OYLY, Stowey Court, Bridgwater. TL NT RING 
THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, ЕС 


120—122, LIBERTY STREET, NEW YORK, U.S.A. 
(Conducted under the auspices of the Electrical Engineer). 


ку INSTRUOTION PAYABLE IN INSTALMENTS OF LOS. PER MONTH. 


ru Gill 
BY MA. 


— — 


Educational Notices. 


KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND APPLIED SCIENCE DIVISION 
OF THE FACULTY OF SCIENCE. 


—À 


Session 1898—1899. 
LENT TERM COMMENCES, THURSDAY, JANUARY 19th. 


HE full Curriculum for the College Associateship in Mechanical, 
Civil, or Electrical Engineering, Architecture, Chemical 
Manufactures and Metallurgy, extends over a period of three years. 
A shorter course of two years qualifies for the Certificate in 
Engineering, &c. 

The Siemens Electrical Laboratory (founded by Lady Siemens) 
and the Mechanical Engineering Laboratory and Workshops, 
the Metallurgical Laboratory, and others are fitted with all the 
necessary appliances for the most advanced practical and research 


rk. 
T PROFESSORS. 


MECHANICAL ENGINEERING—Davip S. CaPPEB, M.A., 
M.Inst.C.E., M.I.M.E. 

CIVIL ENGINEERING HENRY ROBINSON, M. Inst. C. E. 

ELECTRICAL ENGINE E RINGE. WILSON, M. I. E. E. 

NATURAL PHILOSOPHY —W. G. Арлмв, M. A., D. Sc., F. R. S. 

ARCHITECTURE BANISTER FLETCHER, F. R. I. B. A. 

CHEMISTRY —Ј. M. Тномвом, F. R. S., F. I. C. 


MATHEMATICS—W. H. H. Hupson, M. A. 

METALLURGY—A. К. Номтімотом, A. R. S. M., M. I. M. E. 

GEOLOGY and MINERALOGY—H. G. SkELET, F. R. S. 
Non-matriculated students, or those who, not wishing to attend 

the whole course, are desirous of studying any particular subject, 

may attend any of the classes held on payment of the specified 


fees. 
RESIDENCE OF STUDENTS.—There wil be a few rooms 


vacant in the College next term. 
. EVENING CLASSES 


аге held for Civil, Mechanical, and Electrical Engineering, Work- 
shop Practice, Architecture апа Building Construction, Drawing, 
Metallurgy, Wood Carving, Mathematics, Physics, and all Science 


Subjects. 
ADVANCED EVENING and SATURDAY MORNING CLASBSES, 


in conjunction with the Technical Education Board of London 
County Council, will be held in 


EvENING ; ... Civil Engineering, Physics, Architecture. 
SATURDAY MonNiNG ... Mathematics, Mechanical Engineering, 
Physiology. 

For prospectuses and all information apply to the 


SECRETARY, 
King’s College, Strand, W.C. 4829 


Educational Motices.— Continue. 


THE ELECTRICAL & GENERAL ENGINEERING 


COLLEGE, 


PENYWERN HOUSE, EARL'8 COURT. 


Prinetpal : Senior Instructor 
G W. de TUNZELMANN, B.Sc. L. I... | C. CAPITO, LI. I. B., I. I. I. B. 


Bxtensive Laboratories, i Rooms, Dynamo Eoom, 
Bteam Engine, Workshops. 
Recommended by most of the leading engineering firms. 1, 


Orftctal Notices. 


THE MILDMAY RADICAL CLUB AND INSTITUTE 


34, NEWINGTON GREEN, N. 


ne wiling to tender for installation of 
; ELECTRIC LIGHT 


on above premises are invited to apply to the Secretary on 
or before DECEMBER 31st for a copy of Specification. 
All firms tendering must be willing to submit to the following 


CONDITIONS : 

(a.) All labour employed to be paid at the rate 
recognised by tbe Trade Unions in the 
district in which the club is situated. 

(b.) Work to be finished within three months of 
acceptance of contract. 

(c.) Estimates to be submitted free. 

(l.) Terms of payment to be as follows: 50 per 
cent. on completion of work, 25 per cent. 
at 3 months. Remainder at 12 months. 

(e.) Contractors to guarantee, maintain and repair 
any defect (fair wear and tear excepted) 
for 12 months, at their expense, and to 
submit plan of building required for engine 
and storage. 

The Committee of the Club do not bind themselves to accept 


the lowest, or ару, tender. 
RALPH MANLEY, 
Secretary. 4804 


[Continued on newt Page.] 
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_ әт фоне Cmm | THE ELECTRICAL DEVELOPMENT AND 
GLASGOW CORPORATION. FINANCE CORPORATION, Ltd., 


Electricity Department. 39, m red — B.W. 
| — — 
The objeots of the Corporation are the development 
and financing of approved Electrical and 
Industrial Undertakings of all kinds. ва 


— — — „= 
LITHANODE ACCUMULATORS 


| UNEQUALLED AFTER 10 YEARS" USE. 
SUITABLE FOR EVERY ELECTRICAL PURPOSE. 


(See Large Advertisement the Second Week of Every Month). 
Inspection invited, every particular given, on application to 


Tho Lithanodo Eloctric Storage Co., Ltd., 


nj 8, 
HARVEY'S BUILDINGS, 4272, STRAND, LONDON, W.C. sa 


HE GLASGOW CORPORATION invite Tenders for providing 
T and erecting Generating Plant at one or other of their new 
electricity works. Tenders will include Two Engines of 200, Two 
Engines of 400, Three Engines of 1,100, and Two Engines of 2,200 
indicated horse-power, with Dynamos and Condensing Plant. 

Copies of the Specification and Form of Tender may be had on 
application to Mr. її. А. Chamen, Engineer, 75, Waterloo Street, 
on payment of Two Guineas, which will be returned on receipt of 8 
bond fide offer. Tenders, endorsed Offer for Electricity Generating 
Plont," to be lodged with the subscriber on or before TUESDAY, 
JANUARY 21st, 1899. 

The Corporation do not bind themselves to accept the lowest or 


any offer. 
J. D. MARWICK, 
Town Clerk. 


City Chambers, Glasgow, 
December 13th, 1898. 4298 


с. aan ecember н Т ы —————- 
TO ELECTRICAL ENGINEERS, CONTRACTORS, and OTHERS. 


NOW renn 
THE FOURTH EDITION OF 


THE TELEGRAPHISTS’ GUIDE. 


140 pp. 100 Illustrations. 
By J AMES BELL, A. I. E. E. 
( Supervisor Postal Telegraph). 
OFFICIALLY RECOMMENDED BY THE CITY AND GUILDS OF LONDON INSTITUTE. 


HE London County Council is prepared to receive tenders for 
the manufacture, delivery, and erection complete, of four 
continuous-current dynamos, one motor-generator, two switch- 
boards with switches, measuring instruments, and other work, 
required for the proposed Victoria Embankment electric lighting 
station in the parish of St. Martin-in-the-Fields. 

Any person desiring to submit a tender may, on and after 
Wednesday, January +th, 1899, inspect the drawings and obtain the 
specifications, form of tender, and other particulars on application 
at the Engineer's Department, County Hall, Spring Gardens, S.W., 
and upon payment of the sum of £2. This amount will, after 
the Council, or its Committee, shall have come to & decision upon 
the tenders received, but not before, be returned to the tenderer, 
provided he shall heve sent in a bond fide tender and not have 
withdrawn the same. Tenders must be upon the official forms, 
and the printed instructions contained therein must be strictly 
complied with. The contractor will be bound by the contract to 
pay to all workmen (except a reasonable number of legally bound 
apprentices) employed by him wages at rates not less, and to 
observe hours of labour not greater, than the rates and hours set 
out in the Council's list, and such rates of wages &nd hours of 
labour will, by way of schedule, he inserted in nnd form part of 
the contract. Tenders are to be delivered at the County Hall in 
sealed covers addressed to The Clerk of the London Couuty 
Council, County Hall, Spring Gardens, London, S. W.,“ and marked 
on the outside, Tender for dynamos, &., Victoria Embankment." 

No tender will be received nfter 10 o'clock a.m. on Tuesday, 
January 31st, 1899. Any tender which does not comply with the 
printed instructions for tender may be rejected. 

The Council does not bind itself to accept the lowest or any 
tender, and it will not accept tbe tender of any person or firm who 
shall on any previous occasion have withdrawn a tender after the 
same was opened, unless the reasons for the withdrawal were 
antisfactory to the Council. 


Of all Booksellers or Post Free, 1s. 6d., from 
=. REN TELL a СО. 


11, LUDGATE HILL, LONDON, E.C. 


G. E. BELLISS & CO, Ltd. 


LEDSAM STREET WORKS, BIRMINGHAM. 
London Office :—Westminster Chambers, 9, Victoria Street, B.W. 


MAKERS OF QUICK-REVOLUTION PATENT SELF-LUBRICATING ERGINES 
For ELECTRIC LIGHT & TRACTION PURPOSES. 


Uustrated Advertisement last and next weeks. 


THE BRITISH THOMSON-HOUSTON CO., Lid. 


83, Cannon St., London, Е.С., 
ELEOTRICAL ENGINEERS AND CONTRACTORS. 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


C. J. STEWART, 


Clerk of the Council. ILLUSTRATED. CLOTH, 2s. 


SOMETHING ABOUT X RAYS 


FOR EVERYBODY. 
By E. TREVERT. 


The In Сой and the Orookes Tube; Experimente with 
X Bays; The uorscope and other Apparatus; Index. 


Spring Gardens, S.W. 
December 30th, 1898. 4387 


HOW TO MAKE AN ELECTRIC MOTOR. 


By EDWARD TREVERT. 


ILLUSTRATED WITH FULL WORKING DRAWINGS. 
Paper. Post Free, ва. 


Н. ALABASTER, GATEHOUSE & OO., 


a. Lwdgate Hill, London, ED. G. 


H. ALABASTER, GATEHOUSE & OO, 
à, LUDGATE HILL, LONDON, В.О. 


Doulton 
Undersround 


Conduit 


for Lighting or Traction 


DOULTON & С°, 
Lambeth.London. 
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AS ADOPTED BY 


36 


LIGHT AND POWER STATIONS IN 
THE UNITED KINGDOM. 


The only type of Cell that could 
withstand successfully 
the arduous work of the 


BIRMINGHAM 
TRAMWAYS. 


e, "mee: LIGHTING.CELLS / 


As supplied for 

Н.М. the QUEEN’S Yacht, ** Victoria and Albert,’’ H. NR. H. the Prince of Wales 
Yacht ** Osborne, H.I.H. the Empress Eugenie’s Yacht **Thistle."" 

KO., &0., &С, 


dal hel Lh Lede hel eh Lae Lie) hak Lah Le hel Lah Ld del dak Lae del hel hae del hk de el hel ae eel hal Ee del Le 


y THE CHLORIDE ELECTRICAL STORAGE SYNDICATE, Ltd., 


Offices and Works: CLIFTON JUNCTION, London Office:-39, VICTORIA ST., І 
Near MANCHESTER. | n (Bw. ave le M 
emm. 
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r UNITED ELECTRIC LIGHT | 


Head Office, Showroom and Warehouse: EDISWIN I 
| West End Showrooms 88, РАВШМИТ [ 


* 


LARGEST MANUFACTURERS OF 


INCANDESCENT LAMPS 
. . THE WORLD. 


MANUFACTURED 


BY THE 


ORIGINAL 
MAKERS 


AT THEIR 
EXTENSIVE WORKS, 
PONDER’S END. 


All other Lamps 
which claim to be of 
first quality are either 
made in accordance 
with the Edison or the 
Swan patents, or in 
close imitation of these 
inventions. | 


AOCURATELY MARKED. | 


— See 


Every Lamp being 
CAREFULLY TESTED. 


te | 


ABSOLUTELY RELIABLE, || 


I 


| 


| 


The Bulbs for 
the Lamps are 
made at the Сот: 
pany's Glass Works, 
Ponder's End. 

— 

The Company 
is the only Firm 
in the United King- 
dom wholly manu- 
facturing every: 
thing connected 
with an Incan- 


Standard Lamp.—Full Size Illustration. 
See that every Lamp is stamped with the Trade Mark 
“ EDISWAN." 


NOTED FOR ECONOMY IN 
THE CONSUMPTION 
OF CURRENT. 


EQUALITY OF LIGHT 
throughout the 
Life of the Lamp. 


descent Lamp. 


| e А а“ 
OF PURELY BRITISH | provincial DEMN: 
MANUFACTURE. SIM INO n- буч 


BELFAST :— 
134, Royal Avenue 
CARDIFF :— 
westgate street: 


DUBLIN :— 
12, Dawson street. 


— — 


MADE IN VARIOUS 
VOLTAGES AND CANDLE 
POWERS. 


UNDEE'— 
E 17, Castle street 


ASGOW :— 
83. West deore айн 
к$:— 
WORKS: -Po 
gel 
| gol 
EE 


BRANCHES AND 
AGENCIES THROJGHOUT THB UNITED KINGDOM AND IN REVERE PART OF THE 


е O 


VOET OU, 108. THE ELECTRICAL REYIEW SUPTLEBENI. 


Г & SWAN 


ШИТ COMPANY, LIMITED. 
DIN BUILDINGS, QUEEN STREET, LONDON, E.C. 
N NEIENT STREET, LONDON, 8.W. 


— 
MANUFACTURERS OF 
| | 
.  BELECTROLIERS BRACKETS 
j ) 
Ө HADI STANDARDS, 
&c., &c. LAMPS, 
. 
Ў &c., &c 
| LATEST DESIGNS EX 
— — с 
| DELIVERY An Artist Designer iz ea 
| FROM STOCK. is at the disposal of 
| Customers to design 
E CATALOGUES ON Fittings to suit any 
T APPLICATION. existing style. 
jh SALE and SHOWROOMS: | " 
г met My Grosvenor Buildings, , { 
je HER, Albion Street. Fig. 3858 E 
" m T Bt, бетоне G NOTICE.—Contraotors are invited to intreduoo Customers to our 
| Vl Station ABproach. 6 Showrooms :— 


* NEWCASTLE-ON-TYNE : 
ач. 38, Grey Street. 


"alert s End, Middlesex ; 


55555 Ediswan Buildings, Queen Street, E. C.; 53, Parliament Street, S. W.; 
lorne Works, Walsall ; Birmingham, Liverpool, Leeds, Manohester, Dublin, Belfast, &o., 


sth Benwell, Newcastie-on- Tyne. 


whoro thoy will find a largo and varled stook of Eleotrio Light Fittings 
of every desoription. 


oe 
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LECTRICAL REVIEW SUPPLEMENT, 
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XIV [28] TBE E 


PROSPEROUS 
NEW YEAR 


Will be assured 


TO ALL OUR 
FRIENDS 


By securing and consulting our new 


CATALOGUE. 


Now Ready. 


GENERAL ELECTRIC CO. 


LIMITED. 


Head Offices and Showrooms: 
69, 71, 88, & 92, Queen Victoria Street, LONDON, 


Victoria Bridge, MANCHESTER. 

71, Waterloo Street, GLASGOW. 

56, Barwick Street. B HAM. 
Branc 13, ME но NEWCASTLE- 


ON- : 
| 9. Wiliam Street, DUBLIN. 


Peel Works, Adelphi, SALFORD. e TRADE MARK 
REG 
Works Sherlock Street, BIRMINGHAM. 
Brook Green, HAMMERSMITH. 
CLERKENWELL. 1127 


— 


E THE KLECTRICAL REVIRW SUrPLKESNT. 


December 30. 1398.: 


J. H. HOLMES & 00, 


NEWCASTLE-ON-TYNE, 


AND 


. c I7, COLEMAN STREET, LONDON, E.C. 


THE ELECTRICAL REVIEW. 


PUBLISHED EVERY FRIDAY, PRICE 4d. 
Office: 4, LUDGATE HILL, LONDON. 


— — —— 


To be obtained by order from any Newsagent in Town or Country. 


NOTICE TO ADVERTISERS. 


The following are the LATEST times up to which Advertisements can 
be received for publication in current week's issue :— 


New Advertisements, or Alterations to existing ones, Wednesday 2 p.m 
Small Announcements for middle pages, Thursday 2 p.m. 


TELEPHONE No, 15,077, Telegram : INDICES,” LONDON. 


Wheatley Kirk, Price & Goulty 


(ESTABLISHED 1850 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 
Average Annual Valuations exceed £2,000,000 sterling. 


49, QUEEN VICTORIA STREET, LONDON, E.C. 
CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Eachange, are inserted at the rate 
of ONE PENNY Per Word (minimum 13. ). 

Three consecutive Insertions for the Price for Two. 


*„* This Scale does not apply to Trade Advertisements, terms for which 
can bz had on application. 


Where Advertisements are to be answered to a 
nom de plume at the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 
Original Testimonials should never be sent. 


BOROUGH OE ECCLES. 


Electricity Works. 


HE CORPORATION are prepared to receive applications for 


the position of Switchboard Attendant at a commencing 
salary of £62 perannum. Preference will be given to applicants 
who have had previous experience of accumulators and of a high 


tension alternating station. 

Applications, endorsed ‘‘Switchboard Attendant,” detailing 
experience, and accompanied by copies of not more than three testi- 
monials, should be sent to me not later than TUESDAY, JANUARY 3rd 


next. 
GEO. WM. BAILEY, 
Town Clerk. 


Town Hall, Eccles, 
December 23rd, 1898. 4924 


URBAN DISTRICT COUNCIL OF ST. ANNES-ON-THE-SEA, LANCASHIRE. 


"ГНЕ COUNCIL invite applications for the appointment of an 

Electrical Engineer to design and superintend the erection of 
an Electric Lighting Station and the laying of Electric Mains, and 
afterwards to take charge of the Station. Applicants should be 
éxperienced in central station work and in mechanical and electrical 
engineering. 

Salary to commence at £170 a year, to be advanced to £200 as 
soon ав the undertaking does not require assistance from the rates, 
and afterwards proportionately to its success. 

Applications endorsed ‘‘ Electrical Engineer,” stating age and 
previous experience, with copies of testimonials, to be forwarded to 
the undersigned not later than 5 p.m., January 2nd, 1899. 

Canvassing the members either directly or indirectly will be 
deemed a disqualification. 

| Ву Огаег, 
THOMAS BRADLEY, 
Clerk to the Council. 4996 


ven number, letter, or 


SLOW. SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 


Large Stock kept of 


КГ BEES 

C b outíe. c" 

“Instantly, London" THE HARBURG INDIA-RUBBER C. CO. 

“winter D 

ДОЦ Ие. 
Е.С. 


SITUATIONS YACANT.—Contmue. 


NORTHAMPTON INSTITUTE, 
CLERKENWELL, E.C. 


PPLICATIONS are invited for the post of EVENING 

INSTRUCTOR in ELECTRIC WIRING. Candidates should 

have had experience in all classes of Electric Light Telegraph and 

Telephone Jointing and Wiring. Time at present required one 

evening per week. Applications should be received not Jater than 
January 3rd. For further particulars apply by letter to 


R. MULLINEUX WALMSLEY, D. Sc., 
Principal. 456 


RMATURE Winders.—Permanent employment is offered to 
several first-class hands who are well used to plain and 
slotted drums.—Apply, stating salary required, 4335, ELECTRICAL 
Review, 4, Ludgate Hill, London. 4895 
SSISTANT Storekeeper wanted in London, commencing wages 

458. Qualifications, thorough practical kaowledge of electric 

light stores and parts, and of engineer's and carpenter's tools; 
good penmanship ; quickness at figures and accounts; with experi- 
ence in directing packers. Age not to exceed 33 years.—Apply, 
4322, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 4922 
Y ANTED, Armature Winder (age about 30) used to winding 
Brush arc lighters. Permanent engagement if services 
satisfactory. — Experience and references to 4268, ELECTRICAL 
Review, 4, Ludgate Hill, London. 4208 
ANTED, Assistant Engineer in London generating station. 
Salary 30s. Only those who have served their time at the 

bench in recognised engineering workshops and had at least a 
year's practical experience with high speed engines in an alternating 
current station need apply.—4325, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 4325 
ANTED, in Yorkshire, Armature Winders, thoroughly com- 
petent to wind all kinds ; permanent work to satisfactory 
workmen.—4168, ELECTRICAL Review, 4, Ludgate Hill, London. 4168 
W ANTED, Works Assistants, electric light switches апа 
similar fittings, Manchester. Fair draughtsmen.—State 
experience, salary, &c.—4307, ELECTRICAL Review, 4, Ludgate 
Hill, London. 4207 
[REMAN Wanted, well up in electric light, bells, and tele- 
phones; only first-class men need apply with references 

and particulars. — ALFRED J. Harrison, A.M.I.E.E., Electrical 
Engineer, 4, The Broadway, Wimbledon. TT 


SITUATIONS WANTED. 


Where Advertisements are to be answered to a given number, let'er or 
пот de plume at the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be totally disregarded. 


— 


A CTIVE, intelligent, handy man requires Situation; used to 

driving small hauling engines, stoking Galloway boilers; can 

turn hands to almost anything.—4343, ELECTRICAL Review, 4, Lud- 
gate Hill, London. 4948 


————————— M — — ——— 


А VERTISER, Competent Electrical and Mechanical Engineer 
with nine years' practical experience and firat-class theo- 
retical knowledge, requires responsible position in good firm or 
central station. Good business qualifications, experienced in 
drawing out specifications, estimating for and taking charge of work 
апа men.—Address, 4248, ErkcTrRiCAL REVIEW, 4, Ludgate Hill, 


London. 4248 
A DVERTISER seeks responsible position. Many years manager 
and engineer to two of the largest London houses ; undeniable 
reference. —CRAMP, 81, Doynton Street, Upper Hoiloway. 4261 


( Continued on nest page. ) 


SITUATIONS WANTED.—Continued | 


. — — imr 


LL 71 LS == = = 
YOUNG Man (20), with thorough knowledgo of electric bells 
А and accessories seeks Situation as traveller or salesman. 
Five years with. well known electrical sundries ſirm.— Address, 
H.,“ 2, Sutherland Avenue, W. d 


where Advertisements are to be answered о D ven number, letter, ot 
uem da pions at the лотах, d, Gireg for names and 


pa in any form and quantity, purchased at highest 
prices by DERBY & Co., 44. Clerkenwell Road, London. 
Bet, output 100 


NN TH 
LECTRICAL Engineer, A. I. E. E., desires re-engagement ; 

12 years’ experience, central station designing, erecting 
plants, power work, estimating ; excellent testimonials.— Apply, 
4282, ELECTRICAL Review, 4, Ludgate Hill, London. “nn 


LECTRICAL Engineer, B.A., A. I. E. B., age 26, with several 
years’ experience in the designing and testing of dynamos, 
alternators, transformers, &0., апа in central station working, 


must be stated as to the dynamo, whether shunt or compound 


wound, also give makers name. As to the engine give maker's 
name, state whether simple or ua qr апа give the dimensions 
of the leading parts, state price апа where the set can be seen.— 


Apply, LONDON ELECTRICAL CAB Company, LIMITED, Juxon Street, 


desires post with consulting engineer OF manufacturing firm.—4312, Lambeth, S.E. Е TM oam 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. mu ANTED, Electric Lamp Tops and Borap Plati — 
ul AND Co., 20, Ludgate ill, London. «no 


LECTRICAL Engineer wants position 88 manager to firm of 
E electrica! supply stores in London. Could influence business 
of & large firm E installation contractors. Has had three years 
experience managing firm in the Midlands; highest references.— 
4338, ELECTRICAL Review, 4, Ludgate Hill, London. 11288 


АКТЕР, High-class Second-hand Electrical and Physical 
Apparatus, Small Dynamos, Motors, Transformers, Bridges, 
Galvanometers, Wimshursts, &c.—BoWRoM, 57, Edgware Road, | W. 


— — ä — — — uvu— =n — — 


LECTRICAL Engineer, young, thorough practical and theo- 
retical training, excellent motor car and accumulator experi- 
ence, fluent French, German, Spanish, desires re-engagement.— 
Address, 4841, ÉLECTBICAL Review, 4, Ludgate Hil, London. uu 


W oel Second-hand Plant, 53 E. P. S. K 31 Cells, 24-B. H. P. 
Crossley's Gas Engine, Dynamo 185 v. X 130 amps. or 
nearest.—Letters only to 4% ENGINEER,” 88, Burghley Road, High- 
gate Road. p 


—— 


LECTRICIAN (22) seeks employment ав improver in & good 

fürm. Has had experience in all kinds of installation work.— 

4381, ELECTRICAL Review, 4, Ludgate Hill, London. 4381 nem de e$ the ELROTAICAL ЙЛҮП Office, & 

4381, ELECTRICAL BEY э N instrumen addresses of the Advertisers wil) be totally disregar 
A OCUMULATOR CHARGING.—O. Н. Cethoart & Oo., irs 
4 plant specially ada for this purpose charge cells of 


Where Advertisments are to be answered to » Мет umber, letter, or 
pace or 


OREMAN.—Speciality, switchboards, measuring instruments, 
and electric light accessories, practical mechanic accustomed 
to work to competition prices and accurate cost keeping ; 14 years 


in the trade.—'* B. W. J .," 239, Holloway Road, N. 4390 sizes promptly, thoroug>y and cheaply. Terms on application. 
in the trade нтв, Mil - A Aocumulators on hire for temporary ; uses, 
OUSE Wireman wants work, own casing.—PHILLPOT, 13, Mill- | &o.—8, Dorset Buildings, Salisbury Square, Fleet Street, Е.С. 
brook Road, Brixton. 4940 (Telephone No. 65,266). qed 
ANTED, Regular Job, steam engines, g88, electric plant, 


A COUMULATORS (old), Copper Cable, Scrap Metal, Metal 
Dust, and Metal fuse of any kind bought for cash.— Write, 
A. BROwx, 77, Lansdown Road, Dalston, London. 


9678 
GENCY.—Wanted by ап electrical firm in the City with good 
showrooms, stores, offices, &c., one or two good agencies for 


pumps, вам mills; good references; age 30.—F. HUBBARD, 
Blythewood, Maidenhead. | 4838 


7777 
ARTICLES FOR SALE. Е 


Where Advertisements are to be answered to a given number, letter, OF electrical accessories. — 4327, ELECTRICAL REVIEW, 4, Ludgate 
aon de plume at the ELECTRICAL REVIEW Office, applications for names and ae Mi 
т , 


. Hill, London. 4907 
esses of the Advertisers will be totally disregarded. Hill London. and large con Е Я - 
- MÀ — (3 ENTLEMAN, Electrician, with long experience and large con- 


| nection, desirous of buying small manufacturing business or 
ELECTRO-PLATING AND ELECTRIC LIGHTING WORKS, joining as active partner. Strictly confidential.—4342, ELECTRICAL 
Situate in WEIR STREET, BLACKBURN. | 
d 


4, Ludgate Hill, London. 4342 


Т" BE SOLD as а going concern ог in lots to suit purchasers, 
the whole of the plant, machinery, and stock at the above 
premises. mE 
DaiviNc PowER consists of vertical boiler and new Marshall’s 
9 x 12 engine. | 
PrANT.—One depositing dynamo, 10 volte, 800 amperes. 
One plating dynamo, 8 volts, 100 amperes. 
One lighting dynamo, 60 volts, 50 amperes. 
Three nickel-plating tanks. | 
One copper depositing tank. 
One silver depositing tank. 
With all the requisite dipping, striking, and scouring tanks. 
PorisHine DEPARTMENT contains double ended polishing lathe, 
roller polishing lathe, scratch brush lathe. 
Slide lathe 14 ft. bed, 12 in. centre. 
Lacquering table with shelf and burners. 


The plant is being used for the purpose of depositing copper on 
iron shells for calico printing, also for nickel plating engrav 
rollers up to 72" long X 18" diameter. 

All classes of nickel plating, silvering and gilding for the trade 
is carried on including bicycle fittings. 

The purchaser will be expected to take over the solutions, anodes, 
resistances, and instruments, all of which are guaranteed in perfect 
working order. 

Bobs, scratch brushes, buffs, and polishing materials. 

The works are thoroughly equipped with all necessary shafting 
and belting for driving, shelving trade utensils, workmen’s tools, 
ladders, &с. 

Corporation electric energy is laid on for purpose of driving the 
plant. by means of motor instead of steam. | 

There is good connection already established in the district, 
and a splendid opportunity is afforded for a small capitalist. 

The premises can be seen at any time by arrangement. 

Apply 4281, ELECTRICAL Review, 4, Ludgate Hill, London. 4221 


DE and Motors.—Several good secondhand for sale. 
State requirements. —CUTTING Bros., Derby. 4963 


— — — 
De and Motors, with latest improvements. Excellent 


terms for pushing installation firms. — Address, “E. R.," 
care of Street's, 164, Piccadilly. 10 


— — 


London: Н. ALABASTBB, GATEHOUSE & 00 
4, LUDGATE HILL, LONDON. 


E 


Стотн. Post FREE, 48. 


Electrical Measurements, 


FOR AMATEURS, 
By E. TREWENR'T. 


Iltustratot with nearly 50 engravings. Д practical book for practical men- Beery 
Andere or student of electricity needs this book. 


FF 
London: Н. ALABASTER, GATEHOUSE & OO. 
4, LUDGATE HILL, LONDON, E.C. 


Due DL RR NE 


F“ Disposal.— Small electric light, &.,  contractor's business 
(London), having & good and rapidly increasing trade con- 
оо, э овна opportunity for acquiring a good sound 
uginess on most advantageous terms.—Address, 4317, ELECTR 
Review, 4, Ludgate Hill, ndon. i Зя 


Cloth. Post Free, 28. Illustrated with Working Drawings. 


HOWTO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. 


By A. E. WATSON. 


——— 


20 BR OBTAINED FROM 


H. ALABASTER, GATEHOUSE & 00. 


a, Ludgate wall, Londo- 


311 


ОВ Sale.—WATER-TUBE Boiter, 30-H.P., insured 50 lbs. 
working pressure, fittings complete; also fitted with patent 
5 eat is сы ы, үе chimney (what offers ?). 
ONKEY PUMP ulme & Young, 600 Е i 
steam pressure 60 Ibs. very little ceed: 218. FF 
HonizoNTAL STEAM EN nm by Deakin & Parker, Patricroft 
3-H P. at 60 Ibs, pressure, in good condition, #10.—4326, ELEC- 


TRICAL REVIEW, 4, Ludgate Hill, London. 4826 
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|. M. M. Salmony & Co., Ltd., 


118 & 120, CHARING CROSS ROAD, 
LONDON, W.C. 


One of many Special Lines. 


No. 9,520. 
UPTON Midget Are Lamps | 
FOR ALL CIRCUITS. | 
BOTH PRICES AND QUALITY ARE RIGHT. - 


ХҮТІТ rs2] — 


" STILL’ | 
INCANDESCENT LAMPS. 


Large Stock ok kept of all 
Candle-Powers and Voltages. 


EN | 


б 
То be had of all the Principal Blectricians 
нА the em 


W. M. STILL & CO., 


25, Charles St., Hatton Garden, 
c. ow no. 8571 


—— — — 
JOHNSON & PHILLIPS, 


18, Union Court. Cid Broud ., I. d., and 


[E m. 


QUEUE AOID.—Specially made a for UC LOID БШ made all strengths for Tonne. 
tors. Enquiries solicited. —JomEw 1 4 Sons, LTD., 
D ак Works, Leeds. 1950 


Chemical Works. Leeds. (BR 
Mr. J. G. LORRAIN, M. I. E. E., M. I. M. E., &c. 


Fellow of the Chartered Institute of Patent Agente. 


MAKERS ef the mest modern machines 197 
CABLE MAKING CABLE LAYING 


STRANDING. BRAIDING. 
TAPING. WINDING 
OOMPOUNDING. LAPPING. 


RUBBER, BILK à OOTTON OOVERING 


Norfolk House, Norfolk t., London, W. G. 
1187 


“PATENTEE'S HANDBOOK" Post Free on Application. 


= wonderful 


HEATHMAN'S | 
TELESCOPIC 


For Sale 
or Hire. 


999-9-9- 


TRESTLES, &c. 


of all kinds. 


ENDELL STREET, LONDON, W.0. 


(Branch Store at 7, Pentonville Road, N.) 


ILLUSTRATED. 


ELECTRICAL REVIEW — 


CARL OPPERMAN 


YARDS 
Г gL ET., Gravel 
and 284.5 12: OMER RD., Green St. Lane, SOUTHW GREEN ARE БЕ. Е. 


Ша | PARED wb Gean Bi, BETHNAL GREEN, KE cu 
ELECTRIC WIRE & CABLE MACHINERY 


| LABOUR SAVING 


LADDERS, STEPS, 


Heathman & Co 


CLOTH. 


E 80, ELO 


Gilding. Brassing, Co ppering, &e. 


— Shed, Red, Ae. kopt in tock Dynamos and 
lent on hire. 


Bate OF К DYNAMOS FROM 40. 
fer Catalogue and 


and Testimonials. 
3, WYNYATT STREET. 
OLBREENWELL. E.” Я 


а ELECTRIC WIRE CASINGS 
BLOCKS, CLEATS, BOARDS or SWITCHES 
IN STOCK & MADE TO ANY DESIGN. 
ACCUMULATOR OASES, 
BATTERY BOXES, 40. 


MADE TO ORDER ON SHORTEST NOTICE. 


S, 


J.F.&G HARRIS, 


TIMBER MEBURANTS &N 
И STREET, FINSBURY, Е.С. Е.б. в. | оров 


covering with 8i Silk, Cotten, 
Sher, &o., — ko. 


Ot the most modern 
Hemp, Jute, 


Fully Illustrated. Paper. Post Free, 48 6d. 


THE ELECTRIC RAILWAY 


By FRED M 


CONTENTS :—Chap. I., Historical ai Development, of the Modern Method ol 
Producing Bleotrichy Chap. II., How Eleotrioit cally Produce p 
спар III., Pr чо ughts upon tt ше гозо Foree and the Production о 
Mc : Chap Somethin Primary atteries ; 

Chap. b. V. How era is App ied to Street eave; Chap. ben The түш, | 
cation of the Motor to the Car; Cha 
sion, with the Roads now in Operation ; Chap. VIII., Rome 4 
н E ms” of Electrio Bireet pavers Chap. i ast of aan 


Aerground N ol 
тш, and Applying É rend x "Btreet Railway Purposes 
m sons of Electri Propulsion 


TO O BE OBTAINED FRO 


H. ALABASTER, GATEHOUSE & OO, 
4, LUDGATE HILL, LONDON, Е.С. 


3s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, © 


By E. HOSPITALIER. 


CONTENTS :—Introduction. І. Triphased Curren 
Chapter 8. Applications, Electric Lighting, Motors. 


II. Diphased Currente. Cha 1. Generato 
Multiple Transformers. relin A. Appendix B. 


Chapter 4. Molt ultiple Transformers. 
Chapter 2. Transformers. 


. Generation. Chapter 3. Transformation. 


Chapter 8. Motors. Chapter 4. 


Н. ALABASTER, GATEHOUSE & CO. 4, Ludgate Hill, London. 


JACKSON-MENSING ARC LAMPS 


PRICES AND FULL PARTICULARS ON APPLICATION TO 


P. R. JACKSON & CO., Ltd., Engineers, Salford Rolling Mills, Manchester. 
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r SCIENCE PROGRESS: 
IM enr  AQUARTERLY REVIEW OF CURRENT SCIENTIFIC INVESTIGATION. 


2 OR 3 WORK . 
ж N. Edited by J. BRETLAND FARMER, M. A. 
4, WITH THE OO-OPERATION OF A POWERFUL EDITORIAL COMMITTEB. 


TOES < і 
SIMPLEX STEEL [| 


December 30, 1588. 


ace t^. | 
\х >м 


t CONTENTS OF OCTOBER NUMBER. 

di l| PAPER AND PAPER STANDARDS. By С. Е. O. 

! NS CONDUIT. || ON SELECTION IN MAN (continued). By J. Варров, F.R.8. 

E " Д1 THE ZEEMAN EFFECT AND DISPERSION. By d. F. Frrzozzaro, F.R.S. 
ТАЕ IDEAL SYSTEM OF WIRING Em ar ыо of Natural and Experimental Philosophy in Trinity College, 

ADVANTAGES: гов OWER LIGHT, | SOME RECENT WORK UPON MUSCLE AND NERVE. By Fmaxcis ботсн, 
^ ОМ OM LI INESS, ife TELEPHO NES. F.R.B., Waynflete Professor of Physiology in the University of Oxford. 
vx Feb TTY 7038 HIG | NOTES ON PARASITES (IL) By Автиса E. BurrtLzy, M. A., Fellow of 


res ЖЕ MECHANICAL PROTECTION Ж Christ's College, Cambridge. 
in A LIGHT ENAMELLED STEEL ust АТ A price FLORAS OF THE PAST; THE WEALDEN. By А. C. ümwanp, F.R.S., 
ABLY WITH WOOD bridge. 


WHICH COMPARES FAVOURABLY CASING | Lecturer on Botany in the University of Cam 
7 IMMEMATE DELIVERY FROM STOCK | REVIEWS OF BOOKS. 
n 7 — z ` Prioe 3a., or 38. 3d. post free. Subscription Price 10s. 6d. per annum. 
UNES ES PRICE LISTS ^» IHE. SIMPLEX STEEL: CONDUIT C° Now ready, Vol. VII 
1! SAM i : , ‚ (Vol. II. of New Series), 8vo in Handsome Cloth 
M SAMPLES, APPLY TO Н coventtay STREET. BIRMINGHAM -_ í Binding, Price Iie. C4. 
—— —— iuqa$ London 
Londen Office — Mansion House Chambers, 20, Bucklersbury, I. d. THE SCIENT IFIC PRESS, Ltd., 28 & 29, Southampton St., Strand, V. C 


LEONARD DAKIN, 


“ CAVERSHAM” ART METAL WORKS, 
M, CAVERSHAM ROAD, 
KENTISH TOWN, N.W. 


Cheap 
High-Class 
Electric Light 
Fittings. 


бо > 
& = 
= m 
FE- 
S8 
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ENCLOSED 
and 
OPEN TYPES. 


SSS 


К 

Y = Any description of Fitting 

УЙ, 3 esigned and Forwarde 8 

Pe Ж мота , Per return of post. deb v cepe aeaa Are IR a омаи ОНА 
CATALOGUES READY EARLY IN THE NEW YEAR. en H. У. JAMES & MILLS, 


CROFT STREET, PENDLETON, MANCHESTER. 4012 


AND MOTORS. 


$ From à-H.P. UPWARDS. 


MERSEY DYNAMOS _ 


» aN — ez 
AT ANY VOLTAGE |; = —— 


f 
j 
~ 


DYNAMOS 


Arc and Incandescent Lighting, == Т =. i „берй Craii: 

Transmission of Power, | [| M | 8 — “Hoists, Pumps, 

Electroplating and Depositing, Е | ШШ : z E | та = in ME and " 
Electrolysis. E peel ; 


Prices & Full Particu- 
lars on application. 


STOCKPORT 


elegrams : 
McClure, Junr,, Stockport. 


ENGINES and BOILERS supplied and fixed with all Accessories. ; 
FEED WATER HEATERS, CONDENSERS A COOLING PLANT. . —-^ 
STEEL and COPPER STEAM PIPES and Bends, 04. a 
VALVES and EXPANSION JOINTS, &c. 
SHAFTING, PULLEYS, &c., | 
supplied and fixed. 
FORGINGS supplied and 
Machined. 


MACHINING 

and WHEEL CUTTING of every 
description. | 

CASTINGS in Iron, Gun Metal, Phosphor 
Bronze, Brase and Aluminium. 


Special Alloys Cast. Repairs Promptly Executed. 
Established 1855. Write fer Estimates. 


258, EUSTON ROAD, LONDAN,- М.У. 2 


^" 11. 


oec == —— — t s 


АЎ own — — ———— ow — ~ м<. t^ 


@ н Tuben LAZARE НЕ II 


— —ꝶ——H с т 0 С С 


ELECTRICAL REVIEW SUPPLEMENT. [December 30, 1898. 


i= 
mt ONSIDERABLY REDUCED. — 


PRICES CONSIDERABLY REDUCED. Е 
BUSS-SOMBART'S 


J TACHOMETERS { АС 


PORTABLE AND STATIONARY TYPES. 


Over 5,000 in use. 


UNEOUALLED FOR PERMANENT ACCURACY 
AND WORKMANSHIP. © 


and constantly ordered by the princi 
= Е D by the il oer de World. 


Manufacturers of Copper and Bronze for all Purposes, 
FORGES, FOUNDRY, ROLLING & WIRE- -DRAWING MILLS AT HAVRE, FRANCE. 


рдү COPP 


ER output: 100 том. 


Contractors to most of the European and Colonial Governments and Railway Companies, and to the 
Principal English and Continental Oable and Insulated Wire Manufacturers. 


jah and Continental Cable and шшен Wine 
SPECIALITY:-TROLLEY WIRE AND RAIL BONDS. 


ELECTRIOAL AND MECHANICAL PROPERTIES TO ALL SPECIFICATIONS. 
. —— — 


IMPORTANT. — The regular daily Mail 
Service between France and England 
ensures prompt deliveries. 

NI == 


Sole Agency and Depot for United Kingdom and Colonies : 


FERNAND ESPI, 
3. EAST INDIA AVENUE, LONDON, EC. 


Telephone No. 1600, Avenue. Telegrams :—' EE II, Lon bon.“ м81 


JOHNSON ON&PHILUPS 


TESTED. GUARANTEED ни 
FREE TO THE TRADE 


SAMPLES AND LISTS 


Telegrams :— CABLES OLD CHABLTON.” Telephone :—38 Woolwich. 


ES | i : ; А ^i i ein \ M. | 
n а Pls Becr Cale Won 
E Au “© 3 wm» OLD CHARLTON, KENT. 
8 \ 1 THOUSANDS 3 OF MILES READY FOR IMMEDIATE TELIVERY. 
Depóts:—London, Manchester, Glasgow, Brussels, and sydney 


Speciality :— BROOKS’ SEMI-SOLID SYSTEM OF UNDERGROUND MAINS. 


MANUFACTURER OF 


ELECTRIC HAND LAMPS. 


Of all descriptions. 


Miners’ Blectric Lamps. 
Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 
Oyclist Electric Lamps. 


d | URN Hs "n 


i 


" PEICE LISTS 56, RED LION STREET, 
DU. PER RETURN. CLERKENWELL, E.C. 
е ТНЕ . P. 

| | 1: P. H Р C” BEST. STORAGE 84 
MIS 


\ For 
V Carrlage, Cycle, Miners’ and 

* + Domestic Lamps, 4 
Phonographs, Electro-Medical Appliances, Ay 


All the Lighter алана of ^ooumulatoe Supply. 


Apply for Full J. W. B ARN ARD, 4, Great Winchester 
Particulars to Street, E.C., or 
8 13, Brownlow Street, Holborn, W.C. 1255 Re- Charging and Repairs]. 


Sole Agent for the Sale of the Q. & v. Batteries in the United Kingdom. 


These Batteries are Manufactured by ELECTRICAL POWER тол CO., Ltd., 
Battery Makers by Appointment to H.M. the Quee 887 


To be used with one 
„P. H. C.“ Battery only. 


l IMPROVED | 
For domestic purposes TACHOMETERS F \ ite 
and for distances. AND VJ { 
j — TAGHOGRAPHS 
Sole Agents for the United Kingdom— Manufactured by 


d POLLAND & CO., J. BUNDSCHUH, " 2 


8, ST. NICHOLAS BLDGS., NEWCKSTLE-ON. TYNE. Magdeburg. 


17 Years' Experience. Moderate Prices. 8800 
| 
|e NEWT О 


ELECTRICAL WORES, 
LIMITED. 
Makers of пиа 5 or 


| Dynamos & Moros 


TIN: with Improved Patent Self-Oiling Bearings, 
Adjustable or fixed Field-Magneta. 


ALSO MANUFACTURERS OF 
ALTERNATORS AND 
Т TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVEN. 


— TAUNTON, ENGL: 


| г 15 ie . ер x 
| Be s. 2 @ 23 EN — a 0—- nU Залу 2р. " A SES КОШ y. 
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ED Cn) ENGINES 


For ECONOMY in 
STEAM, OIL & ATTENDANGE. 


Single Expansion, Compound, 
or Triple Expansion. 


SIMPLE, SILENT, SELF-LUBRICATING 
ACCESSIBLE AND DURABLE. 
^| RESULTS and prompt delivery 
a 5 guaranteed. | 


FULL PARTICULARS ON APPLICATION. 


—M 


— 
WATER-TUBE BOILERS, 
CORLISS and other ENGINES, 
CONDENSING and EVAPORATING 
APPARATUS, &c., &c. 


t 
4 ^um s 
1 = a Г т B . A 
pft- 2. tere Y n 
. А 2 
r oto dL " ; с d И | 
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MIRRLEES, WATSON & YARYAN CO., Lro. 
. getablisbhed 1840. 3 


SCOTLAND STREET IRONWORKS, GLASGOW. E 


\ 


J. P. HALL & CO., OLDHAM. | 


MAKERS OF 
{ 
DYRT AMOS, MOTORS. 
Telegrams: D 
Telephone Ne 3 | OLDHAM. OPEN OR ENCLOSED. 
í A — 
= 5 „„ Рн Ч s de Dau | 
=I i PU fi MI | ША ИТИ үр AMI JN Hl hi | eee _ 
= (| M Il II | TRIN ll | 100 | QM II M A Е! 10 | | 
EA WENN 
= \\ ll \ ШШЩ aa 0 AA ЇЙ 
| AEN © 
| Fig. 137.—FOUR-POLE DYNAMO WITH SLOTTED DRUM ARMATURE. 
| 


PRESSSPAHN 


FOR INSULATING DYNAMOS, MOTORS, ALTERNATORS &c. 
Stockod by The INTERNATIONAL TRADING CO., Cornwall Bulldings, 35, Queen Victorla St., Е.С. 


| 
| CHAMBERLAIN T HOOKHAM. Lè “amen | 
Ihe Best in the Market. | 
Approved by the Board of Trade. 
Patents Upheld in Court of Queen's Bench. 
‘Qe MANUFACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BR PROCEEDED AGAINST, x | 
чыва а алма: aun VENNER & CO., 2° egg n u. 15 
©. B. UNSWORTH а SONS, Lid, e mus | 
Manufacturers of Electrica] Wires of every description for Electrical Instruments, Dynamos, Machines, Telephones, and Electric Bells. : 
INSULATED LINE WIRES AND CABLES. "E 
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, нй MES, SIMS & JEFFERIES, 


LIMITED. 
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ALL CLASSES OF ENGINES AND BOILERS | | 


TA [| mU FOR ELECTRIC LIGHT INSTALLATIONS. | 
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With Throttle Valve or Patent Automatic “Shaft ” G@uvernor. 


с Soup оте ү, ENGINES AND DYNAMOS COMBINED AND TESTED. 
RWI. WORKS, IPSWICH. 


alg ҮЙ ОПП 
QN > — e xu x 9, GRAOECHUROH STREET, LONDON, M. 
zm uan - 


bm 


ENCLOSED LONG-BURNING 
ARG LAMPS, 
CONTINUOUS OR ALTERNATING, 


Burning Direct on 100-Volt Circuits. 


OATALOGUES AND PRICES ON APPLICATION. 


Price Moderate. | 
| 
LIBERAL DISCOUNTS TO THE TRADE. . | | 


CAN EE ARRANGED TO BURN 
2 Lamps in series on 200 Volts Continuous, 
2 Alternating. 


Or 1 Lamp on '200 Volts Alternatin£, without 
waste of power. 


FOR FURTHER PARTIOULARS APPLY TO THE MAKERS— 


CROMPTON & CO. 


LIMITED. 
ARC WORKS, CHELMSFORD. 


PROMPT DELIVERY, EITHER TYPE. 
' B.—Crompton & Co., Limited, make a speciality of Carbons for Enclosed Lamps. | 


N.B. 
ee aera | 
GARDNER 


OIL AND GAS ENGINES 


From } B.H.P. to 20 B.H.P. 
OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLINE) 
ENGINES. DYNAMOS, COMBINATIONS OF ENGINES 
AND DYNAMOS. 
GARDNER & SONS, "monem 
Telephone No. 48, ECCLES. Telegrams: “ THEOREM, PATRICRO 


London: NORRIS & HENTY, 36, Upper Thames Street, B.C. 


Telegrams “ NoRNODESTE, Loxpox.” 
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BY SPECIAL APPOINTMENT SPECIAL 
T o > AUTO-CAR 
8 CELL, 
Ge eer Sig pene FAURE- KING 
<i a: PATENT 
Ne. 1,731, 1885 


Аа 


IMPORTAN T NO TICE " 


Owing to the demand for STORAGE BATTERIES to discharge at 
high rates, the E.P.S. CO. are manufacturing а cell 
capable of being discharged in 


ONE HOUR. 


This Cell embodies the Latest Improvements of the E. P. S. Plates 
and corresponds to the 


CONTINENTAL TYPE 


largely employed abroad for Electric Tramways and Power Stations. 


STORAGE BATTERIES 


IN THE UNITED KINGDOM ALONE 


400,000 H.P. 


A PRESENT IN USE. 


ALL THE ABOVE WERE MANUFACTURED 
IN ENGLAND. 


Ы e U Аный tan apt lal tan БА ны, AA RUP ASPEN fA лыны Pata булы 


4, GREAT WINCHESTER ST., LONDON, Е.С. 
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SIEMENS BROTHERS & CO.,Ltd, 


Glectrical & Telegraph Engineers. 


N Лы РЧ Мы Р IRI HEIR ы Р Че EPR IA SPP 


MANUFACTURERS of Standard Motors and Complete Equipments for Electric 
Railways and Tramways. 


SIEMENS" Bi-polar and Muiti-poiar Direct-coupled Railway Generators. 


—ñ — — — — — — — — — a — S — 
1 
- 


Siemens’ Standard Mining and Contractors’ 15 B.H.P. Loco., will haul a train of trucks weighing]7 tons at a speed of 8 miles 


As Supplied to per hour on the level. 18” gauge. 


THE CONTRACTORS for tho TUNNELS of tho CITY AND SOUTH LONDON RAILWAY EXTENSIONS. 


This Design of Leoo. is aiso made for othor gaugos and powors. _. 
+%%%%®®Ф®%®Ф%%®®®®®®Ф%® 
Electrically Driven Air-Brake Compressors. 


SIEMENS' Improved Electrically-Driven Worm-geared Treble Ram Pumps for Boiler Feeding, 
Mining, and all other purposes. 


Direct Current and Alternating Current Motors and Transformers for Electrical Trans- 
mission of Power. 


а. 


Contractors for 


The Complete Equipment of Electric Rallways and Tramways, 
Lighting and Transmission of Power Plants. 


— — . — 
OFFICES :—LONDON: 12, Queen Ann 
: ' Gate, Westminster, 8.W : 
GLASGO 8 , er, 8.W. NEWCASTLE: 21, Grainger Street West. 
WORKS :— WOOLWICH, Hewett George Street. SYDNEY, N.S.W.: 68, Pitt Street. 


MELBOURNE: 22, Market Street. - 


Oable Address:“ 8; 
Siemens, London.“ Codes: — A. B. C.,“ “A 1, « Engineering,” Moreing 4 MeOuitehesns." он 
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р ACCUMULATORS 


The unparalleled success of the D.P. Battery 


has brought & number of imitations into the 
market. 


Purchasers should see that they get the 
D.P. Cells installed, as used at Chatsworth, 
Wynyard Park, Bank of England, &c., and should 

not be put off with any of the newer batteries 
which have not stood the test of time. 


Many of theabove cells have been in use 
for seven years without repairs, and have then 
required positives alone, representing а main- 
tenance cost of 4} per cent. per annum. 


LLALAAVAVARAVAVALVALVAVAVVASARSSSSSVAVAAVY? 


me D,P, DATTERY (0,, ч. 


HEAD OFFICES (to which ali communications should be sent): 
66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 


Telegrams :—'' ACCUMULATOR, Lonpown.” Telephone :—71, Westminster. 


Works: CHARLTON, KENT, and BAKEWELL, DERBYSHIRE. 


AAoe——— - | 
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JANDUS PATENT ARG LAMP. 


J| GOLD MEDAL, HULL EXHIBITION, 1898. 
It is claimed that the Master Patents held by the Jandus Arc Lamp and Electric Company control the arrangements 
which are essential in every successful enclosed arc lamp. 
The Only Lamp that is trimmed without removing the Globe. 
Cannot get out of order, as it has Only One Working Part. 
No other РЕ should be used in the Jandus Lamp except those supplied by the 
Firm, for which the Lamps sent out are adjusted. 


~ tt 
“URI Liagy” STORES 


QM & VECE Tap 
ч; ЖР" usa, cs ef gung, 


JANDUS ENCLOSED ARC LAMP. 


BURNS 150 to 200 HOURS WITHOUT RE TRIMMING. 


No hissing. No danger from falling particles of Carbon. No skilled labour required. 
A steady light. A great saving in cost of Carbons. 
Gives the same useful light as the open arc lamp for the same expenditure of power. 
No flimsy racks, clockw ork, or flexible cords are used in this lamp. 
Burns singly on circuits of 90 to 200 volts, 2 in series on all voltages from 200 to 250, and 8 or more in series 
if fitted with automatic cut-out. 


| THE ENCLOSED ARG LAMP. | THE ENCLOSED ARC LAMP. 
THE ENCLOSED ARC LAMP. THE ENCLOSED ARG LAMP. 
THE ENCLOSED ARC LAMP. | THE ENCLOSED ARC LAMP. 


The phenomenal success of the J andus Lamp, which was the pioneer in enclosed arc lamps, has brought в host of 
Sole Agents for the English Oompany : 


imitations. Users should not be put off with the Pui lamps. 


Head fis 66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Branch Offices at — and ——À 
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БАТО CLUTCH oR COUPLING 


(E ILIO UI) 


Suitable for High or Low speeds. 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


OYER 100,000 H.P. AT WORK. 


COWLISHAW, VALKERE & CO. LT, 


Engineers and Irontounders 
ETRURIA, STOKE-ON-TRENT. 
AGENTS WANTED WHERE MOT ALREADY REPRESENTED. 


ET PE 00, L. 
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TATE tay blll 


Manufacturere of 


| i " Г] 4 E. 
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> STEAM ENGINES 


“ELECTRIC LIGHTING 
ELECTRIC TRACTION 


ALSO 
INDEPENDENT JET AND 
SURFACE 


2 j re ) i | К 
7 ` ` E. А * > » — 
< ^ Apu — 
: AT M -Б- NIS. ME г. э 
s . ` "E - , Tt 7 - 
e p ra A^ C8 » “sy ] 2 — 
UTE TZ a y MANCHESTE Tac d ~ Ж d 12 > bad bon ШЕШ! all 9 
r * "nm , pe ci C : A 
HEAVY CRANK LATHE. 500 H.P. CRANK SHAFT IN SAM 


Send Your Enquiries and Spoolfiloations to 


BROWETT, LINDLEY i 2 
CUTTRISS WALLIS & C0., 


LIMITHD. 


Improved designs of our Specialities in ` 


SMALL ELECTROMOTORS 


For both Continuous and Alternating Currents. 


TABLE FANS, AIR PROPELLERS. 


SEND FOR CATAI.OGUJ 


Elmwood — Works, Leeds. . 


-Ir s e daz 
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THE BUFFALO INJECTOR. u = — PACKING 


ADAPTED 
FOR HIGH 
PRESSURE 
BOILERS. 


A =) 5 - ' 
GREEN ^ BOULOING E The 
LONDON ша only Scientific 


OvERFLOw 


Illustrated Catalogue with Prices and fall particulars of both elasses of Injestors, ов application. 


=. GREEN & BOULDING, Engineers, 


105, BUNHILL ROW LONDON, E.C. 3 с-а LONDON." 


“NATIONAL” GAS AND OIL ENGINES. 


Improved 
66 Otto э 


Economical. 


Reliable. 


Thousands 
work. 


. ENGINES 8PEOIALLY OONSTRUOTED FOR ELEOTRIO LIGHT. 
SELF-STARTERS TO ALL LARGE S8IZES8. ONE HUNDRED ALWAYS IN PROOESS. 


оббо for Testimonials amd Prices te the 


“NATIONAL” GAS ENGINE CO., — 


ASHTON -UNDER-LYNE. 


HIGH EFFICIENCY 
INTRODUCED IN 1886, 


^w Transformers, uu 115 
ALTERNATORS, 
Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT. 


SE зе ж mer — . EIS CEN L 


JOHN FOWLER & CO. G EEne), Lo, нит, LEEDS. 


WORKS USING OUR APPARATUS:—Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate. > 
IN PROGRESS :—Malaga, Wakefield, Newport, Menston (Electric Tramway), Capetown, Leeds Electric Tramways, Ac. 2452 


. 


- — æ. mo 
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99 SWITCH 


For 220—250 Volt Circuits. 


—— — 


LIGHTNING BREAK. 
LARGE CONTACT SURFACE. 
AMPLE CARRYING CAPACITY. 


a 
QUICK DELIVERY OF ALL SIZES 
PRICE VERY MODERATE. 


— — — 


mp OPTIMUS WORKS 00. 


Sampson Road North, 
BIRMINGHAM. 


INSULATING # PRODUCTS. 


VULCANITE AND EBONITE. 


CELLUVERT FI BRE. 
SHEET, RODS, OR TUBES. SPECIAL REQ UIREMENTS MADE TO ORDER. 
VULOANITE OELLS AND PATENTED SEPARATORS FOR SEDONDARY BATTERIES 


—— 


SINGLE POLE. 


Pure Para Telegraph Strip, Insulating Tape, 40. 
Patented ‘Mon-Stretching Pure Rubber Insulating Tape, 
Rubber Goods of all kinds for Hlectrical Purposes. 


an 
PATENT COTTON “SIMPLEX” BELTING 


FOR DYNAMO, MAIN, AND OTHER DRIVING. 


Vaives Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproot Garments and a 
kinds of Indis-Bubber Goods in Stock, and to Order. 


релса 


PRION LISTS om APPLICATION го 


| DAVID MOSELEY & SO 


CHAPEL FIELD WORKS, ARDWICK, MANCHESTER. 


NS, 


V AOROUELOUSHIUS 1 
' $, 4 & 6, New Brown Bt, MANOHESTER. 67, Miller Btzeet, GLASGOW. 90, Bue des Marais, PARIB. 
. M, Aldermanbury Avenue, LONDON, B.O. Union Ohambers, BIRMINGHAM. | 14, Place Bainte Gudule, BRUBSELS. 


Tarnenaus }—' MOSELEYS,” MANCHESTER, LONDON, GLASGOW. 


BLOT ACCUMULATOR. 


Maximum Electrical Surtace. 

High Capacity and Efficiency. 

Rapid Charge and Discharge. 

Immunity from Buckling. 

Absolute and Efficient Conductivity between 
Active Material and Frame. 

Durability. 

Low Maintenance Cost. 


G. R. BLOT & co Ltd Works : WEDNESFIELD, near Wolverhampton. 
"2 


ву London Office : 33, St. SWITHIN'S LANE, E.C. 


ОТ 


Toà 6 
А 


. LONDON AGENT:— 


R. BECKER & TM 
52, RIVINGTON STREET, CURTAIN ROAD, 
LONDON, E.C. | 


SUMMA UPLPRUMUPLAN 


DYNAMOS & MOTORS 


CONTINUOUS and ALTERNATING 
CURRENT 


ee hu ut Lue Ne we IN Vut et Nut" t 


MOTORS CAN BE SEEN RUNNING IN OUR SHOWROOM. 
DYNAMOS FOR ELECTRO-PLATING AND DEPOSITING. 
PLEASE WRITE FOR CATALOGUE. м1 


"e ge 199 AUTOMATIC STARTING BOX FOR MOTORS. 
e. . - 


1 
Ane LAMPS.” 


The Ову 5 Enclosed 


No ч тре o ` Outer Globe Re 
quired. 


Ато is Hermetically Sealed. 
No Gases can Escape into Room, 
Has Only One Controlling Device 


АТАГА ТАТАТ МАТА 


HORSELL ROAD WORKS, | 
Ronald’s Road, \ 
Highbury, LONDON, М. «el 
Telegrama: —“ Arcason, London.“ 
Sole Agents for Great Britain 
and Ireland: 


With '* No Load," and Overload Release.“ 


CHAS. R. HEAP, 


£ 47, VICTORIA ST. S.W., LONDON. 
PATENT. Messrs. VENNER & 60., 10, Del. Рл Sole Importer for United Kingdom. 


estminster, S.W. 


CATALOGUES and QUOTATIONS on APPLICATION 


ACCUMULATOR BOXES, 

EBONITE ыш 9 

RODS, "SHEETS, &c. mono o NR 
FRANZ CLOUTH | dE 


RHENISH RUBBER MANUFACTORY 
COLOGNE-NIPPES. 


— — 


CHAS, HEYDEMANN, E. C., 91, LONDON WALL. 8841 


FOLIATED 
THE — Write for Lists and 
DYNAMO BRUSH Co. N Free Sample of 


TALCINE, 
Chiswell House, the New Lubricant. 
Finsbury Pavement, i 


LONDON. 


ААА Kinds of Brushes Supplied. 4179 "n. & D " IRONCLAD CLOSED MOTOR. 5 to 50 H.P 


DENS 0 
/ ч "wa 
KEN T 2 IO 


TRIPLEX PUMPS 
In great variety for Motor Driving. 
Large Stock always on hand ready for immediate delivery. 


THE „VICTOR TURBINE, Horizontal Types a Speciality. 


One Installation of 75,000 H.P. now in course of construction. 


' 


FREDERIC N ELL, 97, Queen Victoria Bt., L London. 


d^ — GE 
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SPECIAL COLD LACQUERS. 


THE FREDERICK CRANE CHEMICAL COMPANY, ZEE a 


Telégraphic Address: se CHEMICAL," Birmingham. 
Glasgow Agents: THE METALLIC ART do., 212, 014 Dumbarton Road. 48. 
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TELEPHONE No. 4279. 
Edinburgh Agents: ANDERSON & GIBB, Regent Arch, 


AIG кы ш?) % r cow LITTLE PELTON 
DOUBLE OENTRIFUGAL 
TURBINES. PUMPS, &e. 


S. S. H OW ES, m mE RE LANE, LONDON, E.C. s- . 
Oontraotor to Н.М. rec US algo to the Russian, Frenoh, Dutoh. Turkish, Egyptian, Indian, and Cape Governments. 976 
6 HT MAN, 


ELECTRIC CABLE CASINGS. LEE 
BEECROFT & WI 


ALL MADE TO THIS PATTERN. FID ACE: 
The prices quoted below are per 100 ft. — S 
case and cover together. ex 


Full Size Sections on Application. 2 Makers of Electric Casings and Covers, 20 Ф y 
ESTIMATES FOR OTHER WOODS AND SIZES жЕ | Be "ER 
PROMPTLY SENT. МО E go P 55.284 
Bwitch Blocks and Cleats Made to Opies, ' 28 обе 8 83 35 
py — Small.“ ERES E» 288. 8 2787 5 au & 
Sizz No. 1 | s |в м 2 BESS 882 
Wim ... lk HH T. LH 2885 
бвоотшв Ne- 19/8 | 19/19 2.5228 BI FERES. 
For B. WG. i18 | 16 | *16 | M. --90 | 116 | 114 | 19/10 | 19/12 88 28 B 258 P 
Wairewoop | 310 | 8 | $1 | 811 |_48_ —8/6 | 94 | 118 | 18/7 E A LE * 
Dan. s 28 | — (400 | M8 | 4- | 59! SA (op >. wood-Moulding Mills, Harris St., and Garnett St, BRADFORD. 


RE 
* Or Two Pairs of No 18 B. W. G. 
( 8 per cent. for 5,000 feet or over. 

Trade Allowance 10, 1 


Also at Humber Sawmills, Burleigh Bt., HUE 


CRYPTO WORKS ИШ, 


29. CLERKENWELL ROAD, LONDON, E 


Telegrams :— I GOMMUTATOR, LONDON." 


” LAJ , LAJ А 


EXPORTERS OF SPECIALITIES 


Y IGERS BROS.. IN FLOORING & FLOORING BLOCKS. 
a a а аы KING WILLIAM зт. LONDON, E.C. 1188 


MR and all Electrical rh acl wegen ui 
rocks оен qualities on hand. В lity Mica 
mutators, out to any shape, and of 
A: and uniform thickness. 
1 WAKE & CO., 
Office—28 Great Bt. Helens, LONDON, B.O., 
Oontractors to Н.М. Government. 
. eee Awake, London." Telephone—2 88. 4 


STONEWARE STONEWARE CONDUITS , 


AND 


INSULATORS 
For ELECTRIC LIGHT MAINS 


UPPLIED RECENTLY FOR 


GLASGOW, PRESTON, 
DUNDEE, NORWICH, 
WESTMINSTER, 
ST. PANCRAS, 
RICHMOND, &c. 


MANUFACTURERS OF 


IN SMALL SIZES 


10 to 8 HP wu 


D. H. BONNELLA & SON, 


58 & 60, MORTIMER STREET, LONDON, 


STOCKS OF POROUS 
CELLS, BATTERY JARS, 
TELEGRAPH AND TELEPHONE 


| INSULATORS. Steam Works:—i3 а 43, Kirby Street, Hatton Garden. 
VITRIFIED LEADING- Telegrams: " Boncinello, London.” Telephone: 1889 Gerrard. 
ас. ас., ас, ІА TUBES, IVORY, BONE, HORN AND WOOD TURNERS 
MANUFACTURING ELEOTRIOCIANS. 


Bell Pushes, Indicators, Bells, 4c. 
Wall Sockets, Pressell Switches, Fuse Boards. Name and Address Tablets 
INCANDESCENT LAMPS. FLAME LAMPS A SPECIALITY. 991 


ONICAGO -Highest aad Only Award tor Trolieye Diploma and Meéal fer Insulators. SRUSSELH :—1807, “ Hors Concours, Membres аа Jury.” 


ROBERT W. BLACKWELL | & COMPANY, 
ELECTRIC TRAMWAY CONSTRUCTION & EQUIPMENT, 


Trolleys, Poles, Insulators, Wires and Cables, Feeders, Rail Bonds, Motor-Truoks 
Engines. Line Material and Supplies of every description 


89, VICTORIA STREET, WESTMINSTER, FON n W. 
Telegrams —" Kuaaza, Lee. Telephone —" 806, Westminster,” ABO » 1, L Oe. ШИ 


Mavors Coulson‘ oncentric Wiring 


WATERPROOF ANB DUSTPROOF. 
47, KING STREET, MILE-END, GLASGOW Keep FOR PARTIOULARS. Tit TRADE ЫП 
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Place, GER LE | 
LON D ON, N ЛУ. ii SATURATION, 0x, LONDON. OU R N EW 


and Appearanes. 


The Best for Bells, Telephones, &0., &o. 


E ae ors LOW RESISTANCE CELL. 


Кес Size No. 1, 3/- 
. speeds ур рр 2/ 3 


—.| FULLER & co., 


with Gauge indicates io 106, 896 
vins $66 (ae ordered) LD OR x 


W. H. BAILEY & С0., ито, 28, Bush Lane, Cannon Street, 


a sap MANCHESTER. "TL score. ии LONDON, E.C. 
7. матема EMBANKMENT (Oppedee Queen Vietoria Street, BLADEPNARE, E.C. 
€ 


RAMSDEN, CAMM & CO. Lr». 


BEIGHOUSZ, XORKSHIRH, 


gron, Steel and Copper Wire Drawers, 


TELEGRAPH, TELEPHONE "AND OABLE WIRE, | 
Oc. Contractors to H.H, the Indian and Colonial Geveramonts and lending Railway Companies h 
B. SPECIALITE. —FING 6:585 OF H.C. COPPER, GERMAN SILYER, &e., WIRES u. 


SWEDISH CHARCOAL IRON SHEETS BARS RODS. STRIPS 
AND STAMPINGS. 


IB TURNER BROS. "22 


In ^ et ‘no and Machined. Telegraphie Address: Ammon, Lone.“ EsranLISEED 18790. Discs отор 5 ма ай 
MILD STEEL маи FOR ими. MAGNET. STEEL FOR TELEPHONES: sec 55505 de 


ERNEST SCOTT & MOUNTAIN, LIMITED. 


Electrical and General Engineers, NEWOASTLE-ON-TYNE, 
Telegraphic Address BEGO, NEWOASTLE-ON-TYNE." 
London Ofice:—20, New Bridge Street, Blackfriars, B.C. 


Ad d dA d d d d dd 


CONTRACTORS TO BRITISH a FOREIGN GOVERNMENTS 


MANUFACTURERS OP | 
6 99 and M : К 
Tyne MEME = ot геа ала MN Pumps (enun 


ELECTRIC LIGHTING AND TRANSMISSION ОЕ POWER 
PLANTS OF ALL DESCRIPTIONS. 


NEW GATALOGUBE NONW nnr. 
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AVIS & TIMMINS, L* 


RK ROAD, KING’S CROSS, LONDON, N. 
Es MANUFACTURERS , AND METAL MERCHANTS. 


CONTRACTORS TO MANUFACTURERS OF 
Н.М. GOVERNMENT. = “Mera SCREWS AND TURNED WORK с, 
Tuc War OFFICE, ADMIRALTY, Cur From $0010 Drawn Robs, 
POSTAL TELEGRAPH DEPARTMENT, &c., By AUTOMATIC MACHINERY FOR — 
Амо COLONIAL GOVERNMENTS. ENGINEERS, ELECTRICIANS, Ab. 


: АП these Goods are shown Full Size and kept in Stock. 
BRASS: BA: TRON HEUEDIE. е oom 5 ‚ = 
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STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. 


— ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS 
| IDERABLE REDUCTION FOR LARGE QUANTITIES. © us 
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LEEDS” ELECTRIC MOTORS 


FOR ALL PURPOSES. 


Of all Types for use in Continuous 
Current Circuits. 


DYNAMOS 


OF ALL SIZES. 
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GREENWOOD & BATLEY, Ltd., Leeds. 


REEN'S FCONOMISER 


AS IN OPERATION AT THE PRINCIPAL 


SAVING а Electric Light 
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E. GREEN & SON, LTD. e. 


DEUTSCHE KABELWERKE, 


BERLIN-RUMELSBURG 
Manufacturers of all kinds of 
Tel h, Underground Eleotric Light 
* and s | SUPPLIERS OF 
Power Cables, Patent Paper CABLES and MAINS 
Insulated Telephone Cables, ae ЕГ — 


Plauen / Dresden, Niedersedlitz 
Dresden, Góssnitz, Meerane, Glauchau, 


Vulcanised India-Rubber Siegmar, Altenburg, Dessau, Flensburg, Kiel 


Wires. Town pe й > ns m 
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THE 


[NDIA Тү GurTa-PERCHA & TELEGRAPH Wons 


COMPANY, LIMITED, 


ELECTRICAL ENGINEERS. 


INTRODUCERS and LARGEST 
~ MANUFACTURERS of 
~œ- these CELLS in the || 
— UNITED 
_ KINGDOM 


= DURABLE. * 
EVERY COIL 
TESTED. 


READY FOR Ree 
IMMEDIATE DELIVERY ^ * 


Offices and Warehouse 
100 & 106, Cannon St., London, E.C., and 97, Boulevard Sebastopol, Paris 
WORKS :—SILVERTOWN, ESSEX, AND PERSAN-BEAUMONT, FRANCE. 


Telegraph — 
Hend Offices :—*SILWERGRAY, LONDON.’ Worvke :—*GRAYSIL WER; LONDON. " 
BRANCH OFFICES: 
LsvEaroos us ..54, Oastle Street. Ввтетог..................... 28, Clare Btreet. BIRMINGHAM ... . 27, Albert Btreet. 
Ввлррово (Toast) {бш а sild- | M. our rf n nn ... 9, Sussex Street. | — 
chanan Street. 
в FP 1. Fi Nawo 80, W GLASd OW. 8, Bu 
m taalan Square кон te Road. BELFAST ............ 33, High Brest. 
OaBDIPP... Pisrhead Chambers, Bate Docks | PontSMOUTH  .... 49, High Street. DUBLIN .. 1 , 15, St. Andrew Strect 
"en 
ESTIMATES AND PRICES ON APPLICATION. пи 
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